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THE  RURAL  CYCLOPEDIA. 


DAU-ClliCK. 

D AB^  CH ICK .   A  newly-hatched  chick . 

DAC&^LDiZH.  A  small  genus  of  half-tender, 
MMiwi  iiltl  evergreen  tttm,  ofthe 07pn»divU<m 
of  the  coniferous  order.  Tlie  name  is  formed 
from  a  Greek  word  signifying  "  a  tear,"  and  re- 
fxn  U»  the  exudation  of  a  gummy  secretion. 
Oalj  two  tpecies  have  bMO  fammght  to  Britain, 
th«  cypre?s-lilie,  D.  r  tpTif'n fttn.  a  native  of  New 
Ztabuad,  and  the  lotty,  />.  datum,  a  native  of 
fMM  parts  of  the  Indiaa  ■rehipebgo.  Both 
attain  a  height  of  aboat  20  feet. 

IiACrrYLIBr-lwpalarij  Coci'*-J'"oot  (/nm.  A 
f(MMofgruM>MtIieftieDe  division.  The  rough 
«r  glomerated  species,  or  orchard-grass  of  Ameri- 
ca ff.  -^r-tt'i  ( Plate  A'A'/A'.),  is  a  well-known 
x:ta  indigenous  grass.  Its  root  ie  fibrous 

aa4  peraniial  -,  its  culm  if  fHOgh,  ftnd  altout 
i  or  2i  feet  high;  its  leaves  are  roue;}),  kotl- 
9i,  hK»d,  and  slightly  glauoous-grecn  ;  its  pan- 
idt  k  one-aided;  and  ita  tpikeleta  are  crowd* 

I  a.'ii  three  fpiir  f!i<worcd.  Its  habit  of 
fxwth  is  taity  and  somewhat  unsightly.  It 
ahottada  ett  most  pastures  and  all  waste  places 
which  ave  not  closely  cropped  by  sheep  or 
I  cattle:  and  when  cultivate*!,  it  yields  a  large 
prudaoe,  zajudly  reproduces  it8  heritage  after 
being  CQt,  and,  if  kept  ooostantly  low  hj  the 
scythe  f'T  T-y  irrazing,  is  more  valnnM  ■  in  pasture 
Hum  jje-graaa.  In  the  Wdkmru  experitucuts,  it 
yielded  per  acre,  at  the  time  <»f  flowering,  27,905 
Iba.  (A  green  produce,  1 1 ,8S9  lbs.  of  hay,  and  1,089 
IbsL  of  nutritive  matter ;  but  it  was  found  to  lose 
bolk  and  value  when  allowed  to  grow  to  seed. 
When  not  ealen  down  in  sprin|^it  becomes  hard 
and  coaiw :  and  when  ci>n«tant!y  dfin«tnr'^f1  hy 
ahai^  or  cattle,  it  dies  out  in  the  courfit;  of  about 
er  mx  ymn. 

The  tas»-iC  ;rra*s  fp^'cies.  Dactiflh  crrsptfom,  vrnn 
mtroduccd  to  Britain  in  l^44,  and  promises  to 
be  of  great  valuo  in  aome  departments  of  Bri- 
tish h(isb«ndry  ;  and  it  is  figured  in  Plate 
A'.rr//.,  and  will  be  fully  noticed  in  the  article 
Tutfac  Qfta^s. — Kiac  or  ten  other  species  have 
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DAHLIA. 

been  introduced,  and  about  m  m«ny  more  do- 
scribed  ;  but  all  are  worthless  to  the  farmer,  and 
attiaetive  only  to  the  botanist 

DAFFODIL,  — botanically  Xnf-cUvts  P.i(u<h' 
J^areiuwk  An  indigenous,  bulbous-rooted,  or* 
namentat,  flowering  plant,  of  the  amaiyUis  order. 
It  grows  naturally  on  the  borders  of  woods, 
fieWs.  and  pastures,  in  many  parts  of  Britain ; 
and,  if  nut  in  its  natural  state,  at  least  in  its  cul- 
tivated varieties  is  one  <tf  the  most  showy  of  our 
wild  plants.  It  is  very  generally,  but  most  im- 
properly, called  by  the  peasantry  the  yellow  lily. 
Its  bulb  is  hrge  and  ori>ieuhv;  its  leaTss  are  5 
or  6  in  number,  and  about  a  foot  long  and  an 
inch  broad ;  its  st«m  is  about  18  inches  high,  and 
has  two  sharp  longitudinal  angles ;  and  its  flower 
is  monopetalotts,  but  is  deeply  cut  into  six  ex- 
pandod  seq'mcnts,  and  has  in  its  centre  a  cup  or 
bell-shaped  nectary.  Cultivated  varieties  of  it 
are  exoeedingly  common  in  oottage  and  vilk 
gardens,  and  make  a  very  conspicuous  f\'^\iT(i  in 
the  mouths  of  March  and  Apcil ;  all  have  tiowcrs 
of  somediadeof  yellow,  principally  a  pale  sulphur 
colour ;  and  some  are  so  exceedinj^y  doable  as  to 
exhibit  a  dense  hemispherical  maos  of  petals. 
Yet  a  tSpanish  species  called  Telamon's,  iVarcMras 
JVamoniui,  is  the  true  origin  of  some  ofthe  finest 
garden  daffodils.    See  the  article  Nakctssi'S. 

DAilLIA, — ^botanioally  Qeorgim.  A  genus  of 
taberoos-rooted,  magnificently>flowsiring,  Hexi* 
can  plants,  of  the  sunflower  division  of  the  com- 
posite order.  Its  receptacle  is  chaflTy,  and  its 
perianth  consists  of  two  calyxes, — the  outer  one 
many-leaved,  and  the  inner  one  single-leaved. 
It  is  «<'  cr'-eedingly  prolific  <<f  varieties,  and  has 
already  sported  itself  into  so  many  thousands  of 
them,  as  almost  to  defy  botanieal  dasrifioation ; 
yet  it  comprlsts  two  very  distinct  original  spe- 
cies, the  one  with  fertile  rays  and  the  other  with 
barren  rays,  after  the  manner  of  the  two  orders 
Supcrflua  and  Frnstranea  of  the  Ijaweaa  dbn 
Syngoncsia. 

The  fertile-rayed  species,  Georjina  pi >i unfa  or 
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2  DAFFODIL. 

Dahlia  tuperfm,  was  introduced  from  Mexico  to 
Spain  and  Britain  in  1789  ;  and,  becoming  lost 
from  ignorance  of  its  culture,  was  reintroduced 
to  Britain  in  1R04.  Its  stem  is  free  from  hoari- 
ness,  and  usuailjr  from  3  to  6  feet  high ;  its  leaves 
are  winged ;  lie  leaflets  are  cvate-aeuminate,  eer- 
rated,  and  shining,  and  have  a  smooth  inulor-snr- 
face ;  and  its  outer  calyx  is  reflexed. — The  bar- 
ren-rayed spocies,  Oeoiyina  /mdramm  or  IMUmi 
fruttranea,  waa  iutiodaccd  from  Hexfoo  in  1802. 
Its  stem  18  hoary  its  leaves  have  a  naked  rachis 
and  a  roughi«h  under  -  surface ;  and  its  outur 
calyx  if  apnadiitg.— Tbeea  dianietefa  are  neoes- 
&arily  very  general ;  and  the  characters  of  the 
innumerable  varieties,  particularly  floral  charac- 
ters, are  exeeedtn^j  dtvanified,  and,  in  many 
instances,  fluctuating  or  fugitive.  Several  clas- 
sifications of  the  fine-flowerinp  varictit  s  have  at 
difTerent  times  been  attcinptc'd,  and  couitj  uioro 
or  less  into  vogue ;  an  early  one  of  tbeee  distri- 
buted them  into  gkihe-flowered,  anemone-flow- 
ered, and  China-aster-flowered,  and  a  somewhat 
kter  ooe  diatributed  them  into  globe-flewered, 
anetnone-flowered,  and  camellia-flowered,  and 
made  a  subdivision  of  the  last  into  single-coloured 
and  several-coloured ;  but  all  such  classifications, 
besides  being  botanically  inoorreet,  have  refer- 
ence only  to  the  form  and  colour  of  the  flowers, 
and  are  exceedingly  liable  both  to  mislead  the 
j  udgment  and  to  vitiate  the  taste.  The  asfamish- 
ing  and  ever  active  prolificity  with  which  all 
j  seeding  dahliaa  produce  new  varieties  renders 
mioDte  elassifieatioB  undesirable,  and  has  power- 
fully stimulated  a  coarse  and  ridiculous  passion  for 
obtaining  all  possible  sorts  of  outre  or  novel-look- 
ing flowers.  The  dahlia  rushed  into  popularity 
almost  with  the  speed  of  lightninf ;  it  enraptared 
all  sorts  of  florists,  in  a  groat  depreo  to  the  ne- 
glect of  former  favourites;  it  seized  on  the  minds 
of  myriads,  and  woriked  in  them,  almost  in  the 
manner  of  a  mania ;  and  it  evoked  a  larger  amount 
of  both  bad  and  good  taste  than  probably  any 
other  ten  popular  favourites;  but,  though  con- 
'  fessedly  a  most  gorgeous  plant,  and  though  mueh 
tnn  div.  Tpified  nml  fir  too  maenifiecnt  ever  to 
tall  back  into  ubbcurity,  it  has  become  so  univer- 
sally diffosed  and  is  eapahle  of  suoh  cheap  and 
facile  multiplication,  as  to  have  fiiirly  receded 
from  fellowship  with  the  aristocratic  beauties  of 
the  flower-garden,  and  to  be  already  of  little 
more  consideration  than  the  common  but  superb 
hollyhock,  and  far  on  the  way  to  challenge  more 
attention  to  the  possibie  value  of  its  tubers  than 
totha  briBfauiflaantsflowen.  Its  tubers  were, 
!  a  considerable  time  ago,  tried  in  Paris  as  an  es- 
j  I  culent,  and  have^  for  probably  flfleen  years,  been 

I  oeoBSioMUj  sold  in  the  city  markets  of  Britain 
under  ths  nssnmed  name  of  Jerusalem  artichokes ; 
they  are  capable  of  cultiration,  abundant  pro- 
duce, and  wint«r-«turage  by  pitting,  almost  ex- 
aotly  in  the  manner  of  potatoes;  and,  though 
hitherto  disliked  for  their  flavour  bv  both  mnn  and 

I I  beast,  (hej  ars  nob  in  nutritive  matter,  and  may 
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possibly,  with  a  slight  aid  from  chemistry,  be 
rendered  well  worthy  of  field-culture  and  farm- 
yard con.sumption. 

The  daiilia,  cultivated  as  a  flowr  rlnir-plant,  ' 
will  grow  and  bloom  in  almost  any  kind  of  soil ;  1 1 
but    most  vigofons  and  preliflo  in  a  rieh  loam,  1 1 
and  acquires  dwarfishncss  nu!  early  maturity 
from  a  very  light,  sandy,  garden-mould.   It  may 
be  grown  either  is  an  anntial,  from  sead^  with  ■ 
the  view  of  having  anmerouB  fari«ties  of  single 
and  semidoiible  flowers;  or  as  a  perennial,  from  | 
tubers,  or  from  cuttings,  with  the  view  of  obtain«  I  ! 
ing  line  blooms  of  some  of  the  best  existing  vari>  ; 
eties  of  double-flowering  plant;?.    Seedfl  may,  in 
the  early  part  of  March,  be  sown  in  pots  or  j 
boxes,  to  be  placed  in  a  hothouse  or  hotbed  1 1 
frame,  and  otherwise  treated  in  the  same  manner 
as  the  seeds  of  tender  annuals.    The  Bccdlings  j 
,  may  be  planted  at  distances  of  only  a  faot  from 
plant  to  plant ;  and  any  one  of  them  may  possibly  |  j 
produce  both  single  anfl  d  >nl>le  or  semidouble 
flowers,  but  generally  will  produce  the  worst 
flowers  first  Coltlvation  froin  both  tnbsrs  and  ; 
cuttings  is  now  SO  ttnivenallf  fcnown  as  not  to 
require  notice. 

The  criteria  of  a  good  or  at  least  of  a  fiivonr- 
ito  double  dahlia  flower,  are  dependent  on  taste, 
and  have  greatly  fluctuated  with  the  sporting  of 
the  plant  and  the  caprice  of  £uhion.   Yet  one 
important  rule  seems  to  be  generallj  admitted, 
that  the  size  of  a  flower  is  only  of  half  the  im- 
portance of  the  oolour,  and  of  third  the  impor*  | 
tance  of  the  form.  One  frequent  &ult  of  even 
the  best  class  of  donUe  flowers  is  the  showing  of 
the  backs  of  the  petals ;  and  another  is  a  sinking 
or  pockedness  of  the  centre  or  "  eye."  The  proper- 
ties of  aU  the  good  varieties  are  fkr  fnm  being 
constant,  and  d'^pmrl  in  a  considerable  degree  1 
on  the  oiroumstanoes  of  culture.  Dahlia  plants 
ought  not  to  be  exposed  to  north  and  east  winds ; 
they  ought  not  to  receive  any  check  to  their 
growth ;  they  ought  never  to  receive  a  watering  , 
without  having  it  over  the  whole  of  their  foliage ;  I 
and  theyovght,  in  dry  hot  weather,  to  be  well  |  i 
syringed  throngh  a  fine  mse.    We  might  give  a  :  I 
list  of  the  beet  varieties  at  present  in  the  public  i 
nurseries;  bqt  w«  should  lose  our  labour,  Ibr  \ 
many  of  them  will  he  out  of  fiuhion  before  we  i  * 
can  get  through  the  press.  | 

DAHOON,— liotanically/iMfAiAoon,  An  ever- 
green, ornamental  shfals  of  the  holly  genus.   It  i 
i.>?  a  native  of  various  parts  of  North  America, 
particularly  of  Carolina,  and  was  introduced  . 
thence  to  Britain  about  IflOywm  ago.  Itssfeem  | 
is  erect,  and  covered  with  a  brown  bark,  and 
gn>ws  tree-high  in  its  native  country,  but  attains  . 
a  height  of  only  fl  or  7  feet  in  Britain;  its 
biandies  are  numerous,  and,  while  young,  have  | 
a  green  and  very  sraooth  berk  ;  its  leaves  are  al-  i 
ternate,  ovate-lanceolate,  thickish,  beautifully  ! 
green,  mj  fine  in  textare^  and  serratarsd  in  a  ' 
much  sharper  and  more  minute  n  -irm  -r  than 
those  of  the  common  holly ;  and  it«  flowers  are 
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sroaH  and  white,  and  arc  produced  in  short  thick 
clusuri  from  the  sides  of  the  brancheg,  and  ap- 
pear in  Maj  and  JtHM,  but  are  not  succeeded  in 
Eriiain  hy  any  fruit.  This  beautiful  shrub  is 
vauailj  propagated  by  grafting  on  common  bol- 
Bn^bat  W7  be  nindfron  imported  Med.  Tbe 
o&&-ine  is  ^onoeliaMe  called  adabooD.  See  the  ar- 

DAHLT.  An  grtahKehmegt  fbr  mana^i^ing  milk 
and  cream,  and  for  mamiKturing  butter  and 
che€»?.  Some  dadries  are  chiefly  or  wholly  en- 
gaged in  supplying  the  inhabitants  of  large  towns 
vttb  nine  aad  cream ;  eome  are  etridfy  prifate 
•rtablishmentfi  for  supplying  the  table  of  a  great 
—finn  with  the  freshest  and  best  milk,  butter, 
aad  efaeeae;  tome,  fcr  any  or  all  of  the  depart- 
ments dairy  produce,  constitute  an  element 
or  hitegTaJ  part  of  the  affairs  of  a  system  of 
mi»:d  bkUsbandry  ;  and  Eomc  oither  chieOy  fur 
cheeee,  «r  ebi^y  Sta  batter,  or  mixedly  for  vari- 
otis  dairy  pr->duce,  constitute  the  main  drift  of 
all  each  grass  Carma  as  are  depastured  with  milk 
cowt.  We  thaU  tmimywac  eo  to  ebape  oar  r»> 

marts  as  to  include  the  whole  of  these  ;  yet  we 
must  necessarily  make  chief  reference  io  tbe 
dairka  otber  <^  iarma  entirely  devoted  to  tbem 
or  of  extcMive  lanw  nnder  a  eyatem  of  mizad 
Jwsbandry. 

A  dairy  establishment  for  supplying  large 
tone  wiUk  adlk  baa,  in  moat  iiutanoea,  no  wider 

acope  than  the  maintaining  of  a  well-appointed 
cow- boose,  the  itaU-feeding  of  cows,  and  the 
ngnlar,  deaaly,  and  eoonomieal  drawing  and 
distribating  of  milk.    It  ma^  hafe  attaobed 

grmind?  for  the  raising  of  gre«n  crops  for  the 
cow*,  but  M  feeldoni  cunnected  with  pasture-lands, 
er,  in  any  ordinaiy  aenae  of  the  word,  with  a 
&nn.  A  priTate  dairy  establishment  is  provided 
with  means  and  aeoompaniments,  far  less  in  the 
■auMT  of  coonomytbatt  on  principles  of  luxury ; 
and  therefore  has  a  style  far  less  in  keeping  with 
the  induatrioaa  homeliness  of  a  farm,  than  in 
beeping  with  tbe  opulence  and  splendour  of  a 
annnon  and  pleasure  -  grounda.  A  true  dairy 
farm  is  aj  strictly  mral  as  either  a  stock  farm  or 
a  fmrm  of  mixed  husbandry ;  and,  at  the  same 
time,  ia  oondneted  wboDy  on  principles  of  eoon- 
omy  and  pr^^fit.  Any  tillage  practised  on  it 
is  sobaerrient  to  the  feediug  of  its  oowsi  and 
aaj  odMT  of  ita  departmenta  of  iudostiy  are 
mM«ly  incidental  to  that  of  the  dairy.  Jifo  full- 
(frown  »t'>rk  art?  fi><l  on  it  in  winter ;  ;\nd  only  a 
few  beilvr  ciil^es  are  reared  at  any  time  in  order 
la  mfffy  the  places  of  such  eowa  aa  die  or  be* 
cotne  unprofitable.  Bull  calves  arc  sometimes 
ted  foe  Teal ;  pigs  are  often  fattened  on  the  re- 
feee  of  arilk ;  and  young  bofass  are,  in  some  in- 
stances, reared  on  whey,  spare  milk,  and  part  of 
tbe  pauturea.  The  occupant  of  a  dairy  farm  re- 
qQira  to  possess  an  intimate  knowledge  of  the 
OoDstitution,  varieties,  and  management  of  c«ws, 
and  of  al!  tbe  details  of  making  and  selling  but- 
tM  and  cbeeae;  but  he  does  not  need  more  ac- 


quaintance "vrith  the  operations  of  mixed  hus- 
bandry than  wLU  guide  him  in  raising  green 
crops  and  making  hay.  A  dairy  incurs  far  less 
risk  from  vicissitudes  of  weather  and  from  va- 
riations in  the  price  of  produce  than  a  mixed  or 
aiable  turn ;  asd  tberefore  it  lets  at  a  higher  rent, 
yields  less  profit  to  the  tenant, and  is  less  liable  to 
the  disasters  of  bankruptcy.  It  requires  minute 
and  constant  attention  to  all  the  details  and  cir- 
cumstances on  which  the  obtaining  of  profit 
depends ;  and  will  hardly  in  any  case  make  suffi- 
cient returns  for  even  the  moderate  maintenance 
of  a  fiinuly,  anlem  steadily  and  daily  managed  by 
the  farmer  himself  and  his  wife.  Its  chief  prac- 
tical difficulty  is  winter-feeding;  and  this,  in 
moat  inttauoes,  ia  mitigated,  though  considerably 
to  the  lofls  of  the  farmer  and  the  detriment  of 
his  stock,  by  managing  to  have  the  cows  dry  at 
the  period  of  greatest  scarcity,  and  then  support- 
ing them  on  inferior  ftod.  The  grand  aim,  when- 
ever the  circumstances  and  conditions  of  the  farm 
will  possibly  admit  of  it,  ought  to  be  to  have  as 
much  old  pestare-knd  as  will  fi»ed  tbe  oowe 
throughout  the  summer  portion  of  the  j'ear,  and 
as  much  arable  land  under  a  rotation  of  green 
orope  and  cut  grasses  as  will  afford  them  abun- 
daime  of  Ibod  daring  winter ;  and  this,  on  very 
large  farms,  may  be  materially  aided,  by  break- 
ing up  the  oldest  or  decaying  portion  of  the  pas- 
tuxee  in  order  to  subjeot  tten  to  a  manured 
arable  rotation,  and  by  laying  down  to  grass  a 
corresponding  portion  of  the  land  which  has 
been  longest  in  requisition  for  tbe  raising  of 
green  crops  and  hay.  See  the  article  Grass 
T/AVTii  The  most  extt>Ti?ive  dairy  districts  of 
iiugland  are  in  Cheshire,  iJevonshire,  and  Glou- 
cestershire. 

The  proper  construction  of  the  cow-house,  and 
the  right  mamitgemcnt  of  the  cows,  have  been 
considered  in  the  artieie  Cow.  The  eow-boase 
ought  to  be  sufficiently  near  the  dairy-house  for 
the  purposes  of  convenience,  but  not  so  near  as 
to  communicate  any  of  the  malodour  and  con- 
tamination of  the  gases  and  exhalations  ascend- 
ing from  its  dung,  its  urine,  and  its  cattle.  No 
stagnant  waters,  nor  diffusions  of  liquid  manurOi 
nor  heape  of  compost,  nor  masses  of  iermcnting 

hrrVaLT'  ,  nor  rank  growths  of  docks  or  nettlcH, 
nor  any  object  whatever  jvhich  might  diffuse 
ammoniaeal  or  eatbonaoeous  matters  tbroogh  the 
air,  or  dilute  the  perfect  purity  of  the  local  at> 
mosphere,  ought  to  be  in  th.>  vicinity.  The 
dairy-house  should  be  eituated  on  a  porous  soil 
and  on  tiie  top  or  the  dedtvity  of  a  hiU,  or  in 
circumstances  otherwise  thoroughly  fav<  nr?.!ilc 
to  constant  ventilation,  pure  air,  and  entire  free- 
dom firom  vapoors  and  noxioua  gasee;  and  it 
should  also  enjoy  shelter,  whether  by  the  con- 
figuration of  its  site  or  by  screens  of  trees,  from 
northerly,  easterly,  and  s>>uth -eafiterly  winds. 
The  principal  parts  of  a  dairy -bouse  are  tbe 
milk-room,  the  work-room,  and  the  cheese-room. 
The  milk-hoose  ought  to  beof  suffioientcapacity 
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to  oontain  one  day's  milk  of  all  the  cows  which 
kve  kept  upon  the  hma.  Ik  must  be  oool,  of  mit- 

form  teiri] )  r  i  1 1 1  re  throughout  the  year,  thoroughly 
ventil3t(.-(i.  an((  perfectly  free  from  damp  vnpours 
and  bad  siuclls ;  and  it  niubt  be  always  kept 
clean,  dry,  and  sweet-ttired.  In  cavernous  coun- 
tries, it  might,  in  Rtsme  in?tnnc«'s,  be  fit.teil  up  in 
a  capacious,  dry,  vcU-ventilated  natural  cavern, 
with  abmiidtinee  of  spring  water,  tad  an  opea- 
ing  toward  the  west, — such  a  cavern  as  Herves 
best  in  various  countries  for  the  storing  and 
keeping  of  wine ;  and  in  some  of  the  SMidltone  dis- 
tricts of  Britain,  it  might  be  fitted  up  in  an  arti- 
ficial excavation,  so  rurmed  as  to  imitate  such  a 
natural  cavern.  But  in  ail  ordinary  circum- 
ataaoee  it  mint  dmply  be  eonetracted  on  the 
open  ground,  in  such  a  manner  or  with  such  ac- 
companiments as  to  exclude  alike  the  exceuive 
heat  ef  anmmer  and  all  the  proper  oold  of  winter. 
Its  temperature  in  any  patt  of  the  year  must  not 
rise  above  r>5°  nor  fall  below  60",  else  it  will  cer- 
tainly injure  the  milk ;  and  this  temperature  can 
be  maintained  only  by  means  of  deep  cooling 
shade  in  the  season  of  intense  sunshlnL',  and  of  a 
stove,  surrounding  flues,  or  some  kindred  appli- 
aaee,  in  the  eeawm  of  cold  winds  and  of  frost.  It 
may  be  constructed  Mther  by  siinlcing  the  floor 
some  f«:et  under  i^nnd,  and  making  the  roof  a 
prolonged  arob  (tf  iloii*  w  brick,  or  by  Laving 
the  floor  oft  a  level  with  the  flurroimdii^  aurfitoe, 
and  formin!»  the  roof  in  the  ordinary  nmnner, 
with  a  ouvcriug,  uot  of  slatus  or  uf  tiltis,  but  uf 
straw-thatch  or  of  turf  or  "  divots and  in  the 
latter  case,  it  ought  to  enjoy  the  shade  of  over- 
hanging trctiS  or  of  adjoining  lofty  buildings. 
The  distanoe  between  floor  and  ceiling  ought  to 
bf  at  least  ten  feet ;  the  floor  should  be  a  close 
pavement  of  polished  i^and^tone,  or  of  tiles,  with 
all  its  seams  so  complett  ly  puttied  as  to  prevent 
the  entrance  or  stagnation  of  even  the  smallest 
portion  of  liquid,  and  with  a  prevailing  inclina- 
tion toward  a  drain  for  carrying  off  the  water  i 
and  the  bench  or  table  for  holding  the  milk-pans 
should  consist  of  polished  marble,  or  of  beech  or 
plaoe-trcc,  or  at  worst  of  polished  sandstone,  and 
diould  extend  round  the  walls— if  the  mitk-J^onse 
be  a  sunken  one — at  a  line  a  little  below  the 
level  of  the  outer  ground,  or,  in  any  case,  not 
more  than  three  feet  from  the  floor.  Two  v?Ln- 
dows  may  open  toward  respectively  the  north 
and  the  north-east,  and  should  be  covered  with 
a  sieve  of  bras»-wire  or  zinc-wire,  impenetratable 
to  mice,  and  a  sheet  of  gaaae-dolh  within  tlie 
wire,  such  as  to  exclude  flics  and  yet  to  atimit 
light  and  a  current  of  air.  If  only  one  window 
can  be  thus  constructed,  or  the  two  be  insnffi- 
dent  in  sia^  for  abundant  ventilation,  air  li  Jes, 
covered  with  wire,  should  be  cut  a  littla  above 
the  Tuilk  bench  and  on  opposite  sides  of  the  room; 
and  if  the  windows  cannot  bo  opened  toward  the 
north  or  the  north-east,  but  look  in  some  other 
direction,  each  must  be  sliaded  with  a  board,  so 
placed  as  to  adroit  a  current  i^  air,  and  at  the 


same  time  to  exclude  the  rays  and  heat  of  the 
snn.  Ohzed  windows  may  be  added  for  the  win> 

ter ;  yet,  except  in  either  very  oold  or  very  hot 
weather,  they  arc  qtiite  useless,  and  ought  always 
to  stand  opou.    "  A  complete  ventilation,"  re- 
marks Sir  John  Siaelatr,  "  niay  be  preserved  hy 
a  number  of  narrow  openings  in  the  outside  wiills 
near  the  floor,  covered  with  canvas  or  wire  cluth, 
to  which  sliding  shutteis  are  fitted  on  the  ineide. 
If  there  is  no  apartment  above,  a  ventilator 
should  be  made  on  thereof,  covered  with  weather 
boarding,  and  communicating  wdth  the  ceiling  of 
the  milk-room  by  an  enclosed  box  or  case  formed 
bet\Yixt  the  scantling,  with  openings  lioth  <.n  the 
under  side  next  the  ceiling,  aud  oa  tliu  upper 
uds  to  the  ventilator  in  the  roof.    Where  there 
is  an  apartment  above,  the  case  in  the  ceiling 
should  have  openings  at  the  ends  through  the 
waits,  with  win-oloth  covwings.   Two  of  these 
cases  should  be  made  in  the  ceiling,  with  two 
openings  to  each  from  it,  about  one  foot  square, 
perforated  with  holes  or  covered  with  wire-cloth." 

The  milk-bench,  the  floor,  and  the  walls  of  the 
house  ought  all  to  be  so  closely  constructed  as  not 
to  admit  of  the  lodgment  of  milk,  dirty  water, 
dampness,  or  any  impurity  -,  the  milk-baioh  and 
the  floor  ought  to  be  carefully  washed  and  dried 
every  time  that  milk  or  water  is  dropped  on 
them  ;  the  walls  and  the  ceiling  ought  to  be  fre- 
quently swept,  so  that  no  dust  may  accumulate 
or  cobwebs  be  formed  ;  aud  the  drain  which  car- 
riei)  ulT  the  water  sbuuld  be  kept  as  clean  as  the 
floor  itself,  and  diould  comnranieate,  not  with 
any  sink  or  pond,  hut  with  an  outwar  i  -^annel 
of  perfectly  free  and  open  conveyance.  ^\  hen  a 
little  rill  of  water  from  a  closely  adjacent  spring 
can  be  made  to  flow  along  tlie  drain  of  the  milk- 
room,  it  has  a  finely  cooling  and  purifying  cflect, 
carrying  ofi*  efHu\na,  koepiug  up  continual  ven- 
tibtion,  and  maintaining  constant  freshness  and 
sweetness  in  the  air. 

The  work-room  requires  to  be  as  near  as  pos- 
sible to  the  nilk-hoose  fur  convenience,  and  yet 
to  be  sufficiently  distant  and  separate  not  to 
communicate  to  the  milk-house  any  of  the  steam 
from  its  boiler  or  of  the  effluvia  firom  its  floor. 
In  many  small  dairy  farmeries,  the  milk-house  is 
situated  on  the  north  side  of  the  building,  and 
the  work-ruuin  on  the  south  side  l>etweeu  the 
kitdien  and  the  cow-house  ;  but  though  this 
arrangement  is  convenient,  it  always  involves  in- 
jury to  the  contents  of  the  milk-house,  from  both 
the  steam  of  the  work-room,  and  the  ammoniaeal 
vapours  of  the  cow-house.  Yet  the  relative  posi- 
tion of  the  work-room  to  respectively  the  cow- 
house and  the  milk-house,  as  well  as  the  relation 
of  the  latter  to  each  other,  must  often  be  origi- 
nally determined  by  the  peculiarities  of  the  site, 
and  cannot  be  fully  controlled  by  the  landlord, 
and  fiur  less  by  the  tenant.  But  the  work  -room, 
no  matter  how  situated,  must  have  a  cloiselv  p.iv«;d 
floor,  aud  be  kept  quite  clean,  and  perfectly  free 
from  stagnations  of  nilk,  from  pntr^hdion  of 
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Mtf<fl.  ftw  kdlifHMnls  of  diiikf  from  foal  VBpouni) 
wmd  from  all  other  kinds  of  imparitiec. 

On  &II  small  f-nrv^".  the  work-rtw>ni  oii<rht  to 
be  of  ample  capacity  lor  ail  the  operations  of  the 
4^7,  b«di  diiMfe  and  MMdiny ;  M  bis*  fiiTin^ 
it  ougfi?  to  CT'tTipri^o  three  apartments. — one  for 
efcamirtg,  one  fur  making  cheese,  and  one  for 
fkMcicg  the  Qtenrftt  and  iretMb ;  in  the  former 
MM;,*  copper-boiler  mast  be  Bet  in  brick-work  in 
a  corner  of  the  work-room,  while  in  the  latter  a 
higc-T  oopper-kettle  must  be  hung  on  a  crane  iu 
deuisiitf -apMinettt  or  ivuh^JuMwe,  for  boil- 
ing water,  heatm?  milk,  and  nthcr  ptirpo^ps  rc- 
qninng  the  u«e  of  fire ;  and  in  all  casts  propt  r 
•eDoamwdmlioo  moat  eiiit  for  tho  dean,  regular, 
and  c<mTCiiieDt  keeping  of  the  cnrd-vat,  the 
milkinff-pail*,  the  sioves,  and  the  oth<>r  ntcnRils. 
An  excellent  plan,  is  to  have,  Ijetwct  u  the  wurk- 
r^ytn  and  the  acaldlng-honse,  a  small  open  court, 
where  the  TiteTisils  may  be  thoroughly  aired  ;  and 
a  plan  little  inferior  to  this  is  to  have  a  door 
thnxii^  the  aoath  side  of  thesealdiog-botiae,  and 
tenches  on  the  exterior  of  that  side,  where  the 
ut'^'Tisik  may  l»e  placed  to  dry.  A  verandah  round 
Voth  milV-house  and  work-room  is  also  a  very 
dewraMe  eontrivaitoe,  diading  the  milk-house 
iTn  the  «'m  in  summer,  pomcwhat  aidinj^  its 
•artuth  in  winter,  and  allowing  the  dairy  utcn- 
lOlft  to  1»e  dried  and  aired  in  rainy  weather. 

The  cheese- room  ought, in  every  instance,  to  ho 
a  separate  apartment,  no  matter  in  what  part  of 
tbe  trmt-ry,  but  clean,  moderately  cool,  perfectly 
dry.  and  quite  free  from  bad  vapours  and  gases. 
"I:  •^•fight,*'  says  ^Tr.  .\iton,  "  to  be  drr,  to  have 
a  uvdi^te  degree  of  air  and  some  light,  but  not 
too  mnA  of  other,  and  never  to  admit  the  sun 
■  -V-zi-j  into  it  or  i  n  flit-  clieeso.  If  the  cheeses, 
»  \  r.  i  up  to  dry,  have  not  some  free  air,  they 
;  ■  c  .me  mouldy,  and  will  not  dry  and  harden 
pr-f-erly  ;  and  if  they  are  exposed  to  much 
dr-ught,  htat.  r>r  ?un.'-hino,  they  will  dry  tfio 
^«tily,  with  many  cracks  or  fissures ;  perhaps 
they  will  sweat  or  poapire,  and  tiove  like  a  loaf, 
«hich  in  dairy  language  i?  t'  rni-.'il  tirc-f;in£^inp;." 
See  the  article  Cusua  i  and  for  a  full  notice  of 
the  openkilont  of  tho  daity,  tee  in  addition  the 
artl.-Vs  Bcrrra,  Oow,  MlUE,  and  Cuvur. 

All  miIk-oj<jl<"rs  or  vefisels  for  holdinp;  millc  in 
tLg  ibilk-hooae  ought  to  be  wide  and  shallow,  so  as 
loeipoae  *  hrgt  snrfiwe  for  Iheaaeent  and  disen- 
pigvraent  of  the  crtain.  8omc  are  fixed  tri)Uf;li.>4, 
wnh  a  stop-cock  at  the  bottom  of  each,  so  that 
Oe  mak  caa  he  withdzftwn  and  the  cream  left 
infliatlOligh  ;  and  these  are  either  hewn  out  of 
•tijue,  or  made  of  wood  with  a  lining  of  metal, 
fiui  most  are  moveable  vessels  of  either  carth- 
iwartr  wedgewoodVwaiVi  wood,  tinned  iron, 
o^ciper-work,  bl»cfc  tin,  zinc,  alloy,  or  some  com- 
ksaation  of  wood  and  metaL  Wooden  ones  arc 
Mieasily  kept  clean ;  earthenware  ones  are  easily 
bnk«ai;  aiae,  lead,  and  iron  ones  form  noxious 
mTra^  ownpoijnda  with  the  lactic  acid  of  the 
tuik  ;  marble  ones  are  expensive ;  tbe  other  kinds 
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also  ham  their  respective  disadvantages;  and  |' 
probably  those  of  wedgewood-ware,  all  things 
considered,  are  the  most  desiraVile.  Wooden  pails 
are  used  for  receiving  the  milk  as  drawn  from  j 
the  sow  X  and  th«7  oogbt  to  he  of  saffioient  ca- 
pacily  to  contain  all  tlie  milk  which  is  obtained 
at  one  milking.   The  Cudbv  and  the  Cue£8£-  | 
Vat  have  heen  notioed  by  ns  in  artidcs  of  timr  : 
own.   Tbe  chief  of  tbe  other  ntennlB  d  the  I 
dairy  are  sicvps  of  hnir  or  of  wire-j?auz<'.  for  pass-  I 
iug  the  milk  through,  iu  order  to  rctutn  its  im-  ^ 
purities,  when  emptying  it  ftom  the  pidls  into  | 
the  cooler;  scallops,  or  flat  dishes  of  horn,  ivory, 
or  willow,  for  skimming  the  cream  from  the  sur-  ^ 
face  of  the  nilk ;  jars  for  receiving  the  cream,  , 
and  containing  it  till  the  time  of  churning;  a  . 
flat  wriuflen  tuh  for  washing  butter  in;  balance, 
scales,  and  weights,  for  weighing  butter ;  covered  , 
dishes,  for  holding  pound-pieces  of  fresh  butter  ; 
inoultls  for  forming  prints  of  butter  f'  T  the  taLIe ; 
jars  or  firkins  for  tbe  curing  and  packing  of 
salted  butter ;  a  wooden  vat  or  tub  for  the  coag-  i 
ulating  of  milk  which  is  to  be  made  into  cheese ;  '  ■ 
a  curd-cutter  and  curd- breaker,  or  knife  and  im-  > 
plement  for  the  cutting  and  cojiiniinuting  of  the  ' 
curd ;  and  a  dndner,  or  vessel  pierced  with  holes,  | 
for  drawing;  ofT  the  prcat  hndy  of  the  whey  from  j 
the  curd. — Aitonf  DreatiM  on  Dairy  J/uttaHdry.  i 
—Sir  JUl«  Stnetttif'g  General  Rei-ort  of  Seedand.  j 
— Tmnmctiotis  of  the  Highland  Society. — Quarterly  1 
Journal  of  Agriculture. — The  Farmer's  Magazine. 
— Arnutrong's  Treatite  on  Agriculture. — BneVt  ' 
Fanned*  Instructor. — Low'f  Elementi  of  Agricul- 

Cj/cFoj),!  di/i  tif  Il)  sl"iu(Ii\'/. — S'tfj  laig'  I 
Hook  of  the  Farm, — Knowledge  Society's  Farm  Jte-  \ 
p0rtt  and  FlmiA  Hvdandty. — Itkam*s  Di^onary  \ 
of  the  Farm.  jj 
D  ATP  Y, — ^Initanically  Bdlis.  A  genus  of  hardy  ^  i 
flowering  plants,  of  the  aster  subdivision  of  the  ' 
composite  order.  The  (■(  rmnxn  daisy,  BeUi-f  ptren- 
n    is  the  best  known  of  all  flowering  j^lants,  and  ' 
so  exceedingly  abundant  as  nut  to  need  any  de-  '  | 
Bcription.  Both  its  root  and  its  leaves  are  pec^  j  j 
ennial;  and  even  its  flowtrs  may,  under  various  || 
conditions,  though  at  times  very  scantily,  be  seen  i 
at  almost  any  period  of  the  year.  It,  therefore,  | 
well  deserves  the  epithet  jjerenni*;  nor  does  it  less  ^ 
merit  the  name  lellis,  signifying  'pr-ttv'  or 
'  handsome.'   Yet  though  a  favourite  ot  ail  chil-  . 
dren,  all  poets,  and  all  unsophisticated  cfasses  of  ! 
adults,  it  is  superciliously  regarded  by  ariBtocmts  [ 
as  a  vulgar  intruder  upon  their  lawns,  and  is  ex- 
pelled or  kept  down  by  perpetual  stubbing.  It  ' 
is  abo  quite  a  wood,  and  an  utterly  wasteful  one, 
on  the  pastures  «tf  the  farmer  ;  for  it  is  not  eaten  , 
by  any  kind  of  stock, — it  renders  c  very  spot  which  \ 
it  oceupies,  «r  the  aiypegate  of  its  possession  of  i 
a  field,  perfectly  useless  or  practically  iKtrren, — 
and  hence,  whenever  it  exists  in  any  C'  ii.siderablc 
degree  of  abundance,  it  indicates  ster i  I  i  t  y  <  >  f  soil,  | 
and  suggests  the  necessity  of  gcorgical  improve-  | 
ment.    It  is  one  of  '  Flora's  watches,'  rolling  up  i 
its  florets  at  tbe  approach  of  raiu,  ujid  unfolding 
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damps; 


them  at  the  return  of  suoshine.  Its  fond  and 
wliett  popular  juam  ma  'the  eye  of  day,'  or 
'  day's-eye and  this  name  it  still  retains  in  the 
abbreviated  form  of  daisy.  It  also  bears  the 
name  of  baimwortY  in  allusion  to  the  love  which 
children  hare  for  it;  and  it  is  popularly  called  in 
Scotland  the  gowan,  and  in  France  the  beantiful 
pearL 

The  garden  datqr  it  oommoiilf  regarded  ee  a 

natural  variety  of  the  common  daisy,  obtained 
at  some  remote  period  ia  the  field ;  but  a  verj 
prolonged  and  patient  effort  totalljiaib  to  malce 
the  two  interchange  characters.   The  principal 
!  snbvarieties  are  the  largo  donlile  red,  the  lar^e 
.  double  white,  the  piped  ur  double  quilled  red,  and 
the  proliferous  or  hen-and-chicki.  AH  these 
usually  flower  from  INIarch  till  Aiig^ist,  and  very 
I  often  afford  a  partial  and  enlivening  bloom  in 
I  the  winter  months  of  mild  aeeeone;  and  thef  are 
readily  propagati:d  liy  division  of  the  root-clods. 
>  A  Texy  handsome  hybrid,  with  white  and  red 
'  ootonnd  flowen^  was  introduced  about  twenty 
;  yean  ago  from  Italy ;  and  another  perennial  spe- 
cies  and  two  annual  gpccica  have  been  brought 
from  respectively  Purtugal,  Tc.vui»,  and  the  south 
'  of  Europe. 

PATSY  (Ox-Ete).   See  Chrts.v.xthemdm. 
^     DAiSV-RAKE.  A  rake  for  tearing  off  the 
1  flower*  or  flowei4mds  of  daisies,  hotteronpe,  and 
dandelions  in  lawns.    It  has  two-edged  teeth 
somewhat  in  the  manner  of  lancets. 

DALBERQIA.  An  important  genus  of  ever- 
green, tn^eal  plants,  of  the  kidney-bean  division 
of  the  leguminous  order.  It  forms  th-^  type  of  a 
tribe  or  subdi vision  comprising  six  other  genera. 
About  30  spedee  of  it  are  known  to  botiuusis; 
and  about  two-thirds  of  these,  all  natives  of  India 
or  of  the  Mauritius,  have  been  introduced  to  the 
hothouses  of  Britain.  Some  are  efwgreen  climb- 
ers or  twiners  of  from  16  to  86  feet  in  height; 
but  the  majority  are  everjyreen  trees  of  from  10 
to  40  feet  in  height.  The  juice  of  the  fresh  root 
'  of  D.  arborea,  an  unintroduced  species,  is  used  by 
the  Yytians  for  cleaning  foul  ulcers;  and  a  6xcd 
oil,  obtained  by  expression  from,  its  legumes,  is 
used  §BT  rlieamatic  affeotions  and  for  burning  in 
lamp3.  The  tiinbor  D.  aomnnata,  also  nnin- 
troduoed,  is  used  for  making  the  knees  and  frames 
of  ships;  and  that  at D.  tati/oHa^  introdneed  in 
1811,  is  used  for  naldng  all  aorta  of  hmudiold 
furniture. 

DALEA.   A  large  genus  of  plants,  of  the  lotus 
fivirim  of  the  legumlnoos  o»ier.  Two  8p«eie8 

from  Vera  Cruz  and  Mifisissippi,  D.  Ctifnrfunia 
and  D.  tdopeeHtoidu,  are  hardy,  blue-flowcrcd  an- 
nuals ;  two,  the  silky  and  the  nine-leaved,  from 
Mexico  and  the  West  Indies,  are  small  evergreen 
shrnhs,  with  respectively  purple  and  pink  llow- 

!  crs ;  aud  most  of  the  others  arc  handsome  herba- 
ceous perennials,  but  very  various  in  hardiness, 

I  height,  and  floral  colour.  Balea  is  the  name  also 
of  a  Jamaica,  evergreen,  pink-flowered,  two-yards 

\  high  ihrub,  of  the  eupntorium  genus. 


DAM.  The  mother  of  a  domestic  animal ;  also^ 
a  bank  or  mole  to  form  and  retain  an  aoonnraJ*- 

tion  of  water.   See  the  article  EmnKMivv* 

DAMASK  ROSE.   See  Ko6k. 

DAMASONIUM.  A  genus  of  aquatio  plants, 
of  the  frog-bit  tribe.  The  star-headed  species,  or 
star-headed  water  plantain,  Dama*onittm  sfetln- 
tum^  but  called  by  linnseus  Alima  iMnuuonia^ 
and  by  Bobert  Brown  Attiiuteurfm  DamaKmim^ 
grows  wild  in  ditches  and  other  shallow  stagnnrit 
waters  of  England.  It  has  a  height  of  6  or  b 
inohes,  floata  upon  the  water,  and  earriea  white 
flowers  from  June  till  August ;  and  it  was  for- 
merly used  in  medicine,  but  has  lost  its  reputation. 
Two  perennial,  white- flowered,  floating  species 
have  been  introduced  from  India  and  Australia. 

D  AMEWORT,  or  Daub's  Violet.  See  Rocket. 

DAMMAR  PINI£,— botanically  Dammara.  A 
genus  of  beaatiltal  evergreen  trees,  of  the  abies 
division  of  the  coniferous  order.  Tho  <  ri(  n*;i.l 
species,  Dammara  orientcUi*^  colled  by  LAmbert 
A'fNtff  Jkmmara,  and  by  Salisbury  Ayathii  lomn^ 
thifolia,  was  introduced  to  the  hothouses  of  Bri- 
tain from  Amboyna  in  isoi.  It  readily  attains, 
in  its  native  country,  a  heiglit  of  between  50  and 
60  feet;  and  it  makes  a  beantifiil  object  and  ao- 
qnires  a  half-hardy  habit  in  3-iritain,  by  being 
grafted  on  an  auraoaria.  Cuttings  of  it  are  easily 
struck  in  a  gentle  bottom  heat  and  a  moist  atmo- 
sphere.— The  southern  species,  or  Cowdie  pine  or 
Kowrie  pine,  Dammara  aiutralU,  grows  naturally 
to  the  height  of  100  feet  and  upwards  in  both  the 
plains  and  the  mountains  of  Kew  Zealand ;  it 
yields,  in  large  quantities,  a  very  tiseful  resin; 
and  it  is  considered  one  of  the  finest  trees  of  all 
Aastralasin  for  many  eoonomieal  usee,  tad  espe- 
cially for  naval  purposes.  Young  dwarf  specimens 
of  it  have  been  grown  in  British  hothouses  during 
the  last  fiff  yean,  and  are  rea^y  multiplied  from 
cuttint^s. 

DAMI'S.  Certain  deleterious  gases  which  are 
extricated  in  mines.  They  are  distinguished  by 
miners  under  the  names  of  choke-damp  and 
tl'imp.  The  former  is  found  in  the  deepest  parts 
of  mines.  It  extinguishes  candles,  and  often 
proves  fotal  when  it  haa  been  snfiiered  to  noeu« 
niulate  in  large  quantities.  It  consists,  for  the 
most  part,  of  carbonic  add  gas.  The  firo-ilamp) 
which  prevaib  almost  eselnsiTely  in  coal-mines, 
is  a  mixture  of  light  carburctted  hydrogen  and 
atmospheric  air,  which  explodes  with  tremendous 
violence  whenever  it  comes  in  contact  with  flanie. 
The  injuries  whidi  formerly  occurred  so  fre- 
quently, both  to  the  TTincliinrry  and  the  lives  of 
miners,  arising  from  tha  tire-d.imp,  are  now  al- 
most oomptetely  obviated  by  the  lim  inventirm 
of  Sir  Humphrey  Davy,  the  safety-lanic  It  con- 
sists of  a  cylinder  of  wire  gauxc,  about  four  inches 
in  diameter  and  a  foot  in  length,  having  a  donMe 
top,  securely  ihtfeened  by  doubling  over  to  a  brass 
rim,  which  screws  on  to  the  lamp  itself  below. 
The  whole  of  the  wire  gauze  is  protected,  and 
rendered  oonveident  for  enrrjing,    n  triangular 
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viM  fitmme  and  &  ring  at  the  top.  The  win 
^mmia  made  either  of  iron  or  i<^ppi  r.  tli  wire 
b<!in^  at  least  one-thirtiet!i  of  an  inch  in  diame- 
ter, and  woven  together  ao  as  to  leave  625  aper- 

in  ft  •^aan  iBcb.  Tbebodfof  thftlampit 
of  rivet  ted  copper,  or  of  massy  cast -brass  or  cast- 
ixoD,  tbe  screwv  fitting  ao  completely  as  to  leave 
m  afertan  into  ib*  bod j  of  the  lamp.  Whra 
the  lamp  is  lighted,  it  affords  the  miner  all  the 
light  which  he  requires,  and  renders  him  pcr- 
fectljr  secure,  ereu  thougii  entirely  enveloped 

the  explosive  mixtare,  which,  with  an  or- 
dioarjH^t.  would  immrt^intt  Iv  pr  re  fatal.  The 
fisai  cffsct  of  the  fire-damp  atmofephere  is  to  in- 
OMwe  lenglli  and  liaB  of  ibe  flame.  When 
the  earburetted  hydrogen  fonns  as  much  as  one- 
tveUth  of  the  volame  of  the  air,  the  gauze  cylin- 
der beeorae*  filled  with  a  feeble  blue  flame,  but 
the  flame  of  the  wiek  appears  burning  brightly 
within  the  Iduc  flame,  and  the  light  uf  the  wick 
augments  until  the  inflammable  gas  increases  to 
one-axfth  or  ono4ifttit  when  it  ie  ket  in  the  flame 
f.T  the  fire-damp,  which  now  fills  the  cylinder 
w^  a  pretty  strong  light.  As  long  as  this  ex- 
pbttve  niztaie  of  gM  exists  in  eontad  with  the 
lamp,  so  long  it  will  give  light ;  and  when  it  is 
extinguished,  which  happens  when  the  foul  air 
coDstitates  as  much  one -third  of  the  volume 
of  the  atmosphere,  the  air  is  no  longer  proper 
ffyr  respiration ;  for  though  animsd  life  will  c<>n- 
ttxtoe  when  flame  is  extinguished,  yet  it  is  always 
wilJl  eeHering  A  eoil  of  jdatinom  wire  being 
f^ed  a^<>ve  the  wick  of  (he  lamp,  within  the 
guue  cylinder,  the  metal  oontinues  to  glow  long 
after  tbn  haip  it  extinguished,  and  aflbrds  a 
•■ficient  light  to  enable  the  miner  to  make  his 
«>c«p€-.  The  effect  of  the  pafety-lamp  is  supposed 
to  depend  on  the  cooling  agency  of  the  wire 
gMSBt,  exerted  on  the  portion  of  gM  burning 
within  the  cylinder.  Hcncea  lamp  m.iy  be  secure 
where  there  is  no  current  of  an  explosive  mixture 
l»  oeeaaion  its  being  stron^f  heated,  and  jet  not 
safe  when  the  current  passes  through  it  with 
great  rapidity.  But  any  atmosphere,  however 
ezplodve,  may  be  rendered  harmless  by  increas- 
ing the  co<^ing  Rirfaoe,  which  may  be  done  either 
)>r  diminishing  the  siie  of  the  apertures,  or  by  in- 
creasing their  depth,  both  of  which  are  perfectly 
within  the  power  of  the  aaanftetnier  of  the  win 

gwize. 

DAMSON.  SeeFLon. 

l>ANPKUOy<-betenifldly ZseitfttAn.  Age- 
BOS  of  hardy,  perennial-rooted,  heKbaoeoas  plants, 

of  the  chicory  dirLsion  of  the  composite  order. 
The  common  species,  Leontodon  taraaxicitm,  now 
ssMstiaei  oded  Tmuaetm  ogieimaU,  is  a  very 
ocrcmon  and  exceedingly  w<'1Mcno\vn  w-  r  ri  i  f  the 
meadows,  pestoxes,  nnd-aides,  and  d  1 1  _  [ i  i ^an ks  of 
Mliin..  Its  root  is  ftuiibrm,  very  juicy,  exter- 
nally dark-coloored,  and  very  difiBoult  of  extirpa- 
'  tisn;  its  leaves  arc  radical,  runcinate,  toothed, 
<  and  SBOOth;  its  flower-stem  is  erect,  fistulous, 
iagBi^  Mked^  fmoetb,  nbont  n  Ibot  h^,  and 


abounding  with  a  milky  bitter  juice  -,  its  flowers 
are  large  and  tertnin:d,  compri^c  very  numerous 
ligulate  florets, bloom  from  April  till  August,  and 
have  the  habit  of  closing  in  the  evening  and  ex- 
panding in  the  morning;  and  its  seeds  aie  ob»> 
%'ate  and  furrowed,  and  are  furnished  each  with 
a  long-striped  pappus  or  down,  which  oausee  them 
to  be  ea^y  lifted  away  witii  a  breeie  of  wind,  '  | 
and  widely  dispersed  over  sorroandlng  tracts  of  j  I 
land.   As  this  weed  is  at  once  so  common,  so  i 
facilely  propagated,  and  so  difficult  of  extermina- 
tion, it  ought  nevur.  upon  a  farm,  to  be  allowed 
to  grow  to  seed.    It  is  greedily  eaten  by  raVl  its 
goats,  and  hogs;  but  is  disliked  by  sheep  and  ' 
eatUe,  and  totally  leftised  by  hones.  Its  roots  I 
and  its  leaves  are  eaten  by  many  of  the  French  : 
people  with  bread  and  butter;  and  its  tender  ! 
leaves,  grown  in  garden  scnl,  earthed  up,  and 
blanched,  have  sometimes  )>een  used  in  England 
as  a  salad.    A  decoction  of  the  fresh,  full-grown 
rout,  in  the  form  of  extract,  or  simply  an  in- 
fusion of  sUoed  pieces  of  the  root,  is  nsed  in  me- 
dicine for  jaundice,  dropsy,  chronic  derangements 
of  the  stomach,  and  various  diseases  of  the  res- 
piratory organs,  the  liver  and  the  dcin.  The 
German  physicians  think  highly  of  it ;  and  many 
British  physicians  began  about  twenty  rears  ago 
to  show  it  considerable  favour.  Its  popular  Eng- 
lish name  is  a  corruption  of  it$  French  name  dent  j 
df  leon:  and  this,  as  well  as  its  botanic  name  !eoii- 
todon,  signities  "  lion's  tooth,"  and  alludes  to  the 
form  or  outline  of  its  leaves.  The  nmrsb  species,  I 
Leontodon  palvstrii.  is  a  weed  of  the  low  boggy 
meadows  of  Britain ;  and  upwards  of  a  doaen  spe-  ' 
dcs  hsTO  been  brought  by  enxioasoolleoton  from 
various  parts  of  oontinentel  Europe  and  western 
Aiiia.   But  the  common  species  concentntes  in 
itself  the  main  interest  of  tho  genus. 

DANPRIFP.    The  separated  and  powdery  \ 
portions  of  the  cuticle  of  the  horse,  which  are 
raised  by  the  curry>comb»  and  brushed  away  in 
grooming.  The  auUde  is  constantly  undergo  i  n  g 
change  and  renewal ;  and,  being  insensible,  parts 
with  its  exhausted  portions,  without  pain  to  the  , 
animal,  and  with  evident  advantage  to  the  healthi-  i 
ness  of  the  skin.  See  the  artides  CuTiOL%  Skin, 
and  Okoomi«io. 

DANEWORT.  SoeEu>JER. 

DAKTHONIA.  A  genus  of  grasses,  of  the  oat 
tribe.  It  is  distinguished  from  the  avena  g(?nu8, 
or  true  oats,  by  its  lower  palea  being  much  pro- 
longed, two-to(^hed,  and  so  deeply  Svided  as  to 
make  the  awn  appear  as  if  inserted  between  the  ' 
teeth  ;  and  it  conipri<s"s  about  twenty  known 
species,  three  of  wlncii  were  formerly  reckoned 
true  oats,  and  one  is  indigenous,  and  nine  or  ten 
have  been  introduced  to  Britain  fitom  foreign 
countries. 

The  common,  strigose,  or  bristle-pointed  spfr> 

cieH,  Danthonia  ttri^ota,  called  by  Sowerby  and 
Smith  Arena  striffOMf  grows  wild  by  the  side  of 
hedges  and  in  fields  of  oats,  particularly  of  the 
later  sorts^  in  both  England  and  SoothuuL  Its 
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rout  is  annual ;  ita  cuim,  about  a  jard  high ;  its 
paaiole,  neariy  rimpte,  and  iadinod  or  nodding 

to  ono  side  ;  its  florets  Iwarded,  and  al>out  as  lont^ 
as  the  glum(»i  and  its  seeds,  thick-skinned  and 
rather  smalL  It  is  often  eonfonnded  by  fatmen 
with  the  wild  oat.  A  rtnn  fatua;  but  may  readily 
be  distinguished  frnm  that  j>lant  Ity  it-:  shorter 
culm  and  its  nodding  panicle.  This  species  is 
supposed  by  some  agricalturists  to  hsva  been  tiM 
originally  cultivated  oat  of  Scotland;  it  continued 
till  quite  a  rooent  period  to  be  cultivated,  as  a 
bread -com,  in  the  Orkney  and  the  Shetland 
Islands,  and  in  some  parts  of  the  Scottish-  High- 
lands ;  and  it  is  still  cultivated,  both  for  green 
and  for  ripened  fodder  to  cattle  in  several  parts 
of  continental  £urope,  partiookilj  in  ^ance. 
An  improved  variety  of  it,  more  compound  in 
its  panicle,  more  prolitic  of  seed,  slightly  lighter 
in  oolonr,  and  known  m  the  Argyloahire  enuJl 
oat,  is  cultivated  for  cattle  in  the  vicinity  of 
Strontian.  Three  of  the  foreign  species  intro- 
duoed  to  Britain  are  bardj  annuals  ;  and  the 
others  are  half-tender  perenninb;  bat  all  am  de- 
void of  interest  to  the  farmer. 

DAPHNE.  A  genus  of  ornamental  shrubs, 
containing  the  wi]dK»lt«e  or  epeoiee  which  oon- 
stitutps  the  typo  of  the  natural  order  ThyrneUcae. 
Four  of  its  best  known  and  most  interesting  spe- 
etee,  D.  muemim^  D.  aworiHn,  JX  AymeUra,  and 
t>.  laureola,  will  be  separately  noticed  in  the  ar- 
ticles MEi(!EREON,GARt.Axiv-Pi.owER.OMTKf  Wild), 
and  LAcasi.  (Spurok).  About  tv^'cuty  other  spe- 
ciee  exist  in  British  shrubberies ;  and  nearly  as 
many  more  have  been  botanically  described. 
Most  of  those  in  oultivation  are  evergreens,  and 
objeots  of  much  beanty.  The  Pontic  epedes,  />. 
pontica,  has  a  close  general  resemblance  to  the 
spurge  laurel ;  and  it  includes  a  hybrid  variety, 
with  reddish-ooloured  flowers.  The  flax-leaved 
speoiee,  J),  gnidinm,  has  very  slender  branelies, 
narrow,  acutely  lanceolate,  flax-like  leaves,  and 
small  panioled  flowers.  The  tarton-raira  or  oval- 
leaved  apedee,  D.  tarun^^rmira^  has  tongh^  irte> 
cT'ilar,  nuraorou!?  branches,  very  stnall,  soft,  shin- 
ing, oval  leaves,  and  white  clustered  flowers.  The 
alpine  species,  D.  alpina,  has  obtusely  lanceohite 
leaves  with  liuary  luukT-surface,  and  white,  fra- 
grant, clustered  llowers.  The  sonthern  species, 
D,  australu,  iutruduced  about  eight  years  ago 
from  Naples,  is  remarkable  fat  the  hairiness  of 
its  stem  and  leaves. 

DAAQ.  The  quantity  of  bog-turf  for  fuel  which 
one  man  can  oat  and  two  men  can  wheel  in  one 
day, 

DARNEL, — botanically  Lnfv'rj  Tmiidentum. 
A  pernicious,  deleterious,  annual,  gramineous 
weed,  of  the  rye-grass  genus.  It  infests  the  wheat- 
fields  of  Britain,  and  of  other  countries  of  Europe. 
Its  seeds  are  about  the  same  size  as  those  uf  wheat, 
end  are  gathered  with  them  in  harvesting,  and 
cannot,  withont  much  difliculty.  be  separated 
from  them  in  the  operations  of  the  bam ;  and, 
when  tbe7aremimefous,and  And  their  way  with 


DATE-PALM. 

the  wheat  into  bread -flour,  they  prove  highly 
noxioos  to  man,  injaring  his  healtii,  and  some-  \ 

times  producinfi;  delirium,  istirpefaction.  and  other 
symptoms  of  poisoning.  The  plant  has  ceased  . 
to  be  plentifbl  in  all  good  agricnltoral  distriote  , 
in  Britain,  and  has  almost  disappeared  in  some  ;  : 
but  it  continues  to  be  dismally  prevalent  in  some  i 
parts  of  the  continent,  and  fearfully  deterior-  | 
atea  many  an  impwrted  sampto  of  Ibreign  wheat,  i ' 

Its  root  i-:  tibr  n.s ;  its  culm  is  ftiff.  erect,  and 
about  four  feet  high,  and  feels  rough  to  a  finger  1 1 
drawn  vpwards  npon  it ;  ita  spikelets  are  gener-  ^  I 
ally  about  the  same  length  as  the  glume ;  and  '  | 
its  full-grown  seeds  are  plump  and  about  one- 
sixth  of  an  inch  in  length. — Some  other  grasses 
oceasionaUj,  thoogh  with  very  questionable  pro- 
priety, share  the  name  of  darnel.    The  cliiff  of 
these  are  Loiium  arvertse,  Bro^mtu  mollis,  and 
jB^vm«s  meiifuu.  I 
"DATE-PA  LM.— botanically  P/t"  ,i  I'.r.    A  u;enu8  j  | 
of  beautiful  endogenous  trees,  of  the  palm  tril>c. 
Seven  species,  principally  tropical,  and  varying 
in  usual  height  from  6  to  35  feet,  have,  within 
the  last  fiO  years,  been  introduced  to  the  palm- 
houses  of  British  gardens ;  but  the  main  interest 
of  the  genns  is  otmoentraled  in  the  cbUe4iearing 
species,  Phoenix  dadylifera.  introducofi  fr  in  the 
Levant  toward  the  cloee  of  the  16th  century. 
This  plant  inhabits  the  north  of  Aftica,  from 
Morocco  to  Egypt,  Syria,  Persia,  the  Levant,  and 
India,  and  is  also  cultivated  in  Italy  and  Ppain. 
Its  fruit  is  au  oval,  soft,  tie^hy  drupe,  having  a 
very  hard  stone,  with  a  longitudinal  furrow  on 
one  side,  and,  when  fr<  sh.  possesses  a  delicious 
perfume  and  taste ;  and  it  forms  a  chief  article 
of  hnman  fbod  hi  some  of  its  native  oountries, 
and  an  important  article  of  commerce.  Dates 
are  sugary,  very  nourishing,  wholesome,  and  re- 
quire no  preparation;  but  when  dried,  and  a 
little  old,  as  they  nsnally  arc  wlien  imported 
into  Europe,  they  are  not  much  esteemed,  and 
are  little  used  in  the  countries  where  they  grow.  , 
The  best  fruits  have  firm  flesh  of  a  yellow  coloar.  I 
They  are  varied,  however,  by  culture,  in  size  and 

I  shape :  some  varieties  ore  very  large,  succulentj  { 
and  without  stone*.  The  fnhabtennts  of  Tunis  ' 
and  several  other  countries,  eveiy  year,  journey 
in  crowds,  into  Biledulgerid  to  procure  dates.  Al- 
most every  part  of  the  tree  is  converted  to  some 
use.  The  wood  is  very  hard,  almost  inconup*  • 
tible,  and  is  usod  for  building.   The  leaves,  after  | 
being  macerated  in  water,  become  supple,  and  i 
are  manofaotured  into  hats,  mats,  and  baskets.  | 
The  petioles  afford  fibres  from  which  cordage  is 
made.   The  nuts,  after  being  burnt,  are  used  by  I 
the  Chinese,  iu  the  eomposition  of  India  ink. 
Palm  wine  is  made  from  the  trunk.    For  this 
purpose,  the  leaves  are  cut  off,  and  a  circular  in- 
cision made  a  little  below  the  summit  of  the  i 
tree,  then  a  deep  vertical  fissure,  and  a  vase  Is  ; 

I  placed  bi'l<iw  to  receive  the  juice,  which  ispri>- 
tected  from  evaporation.  The  date-palm  is  a 
nugestic  tree,  rising  60  feet  and  upwards ;  the  , 
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light,  simple,  scalj,  elegantlj  divided 
Vj  rings,  and  crowned  at  the  summit  hj  a  tuft 
of  Tvry  long  pendent  leares.  The  leaves  are  10 
or  li  feet  long,  composed  of  alternate  narrow 
fjjki>le5,  foUiad  longitadiiiaDj.  Tlw  male  and 
fisBKx.e  fiviwcrs  nre  upon  different  trees.  The 
fmit  is  dtspt)fied  in  10  or  12  very  long  pendent 
twfcilica  The  dafc»^pahn  is  reprodaoed  from  the 
rootd,  or  from  shi>;»t3.  or  liv  planting  the  axil  of 
the  ieavQa  in  the  earth,  which  is  the  most  ap- 
yiKul  mode,  as  female  planta  may  be  selected, 
while  a  few  males,  scattered  here  and  there,  are 
fiiffic'<  nt.  Can-  is  taken  to  water  them  fre- 
fuensly,  and  to  protect  them  from  the  rajs  of 
Ike  OTA  tai  they  baTOtakenioot.  FbDta  raited 
by  this  methf  id  will  bear  fruit  in  6Te  or  six  years. 
^kiie  for  iho«e  raised  from  the  seed,  15  or  20 
yma  are  Teqnirad.  Ifben  the  male  plant  is  in 
bloom,  the  pollen  if  collected  and  scattered  over 
the  female  flowers.  Each  female  produces  10  or 
12  boocbes  every  year,  which,  wheD  gathered, 
are  Inag  up  in  »  diy  pboe  vntil  to  much  of 
th«ir  moisture  i.«  evaporated  as  to  allow  r.f  their 
boag  packed.  Dates,  in  general,  are  of  a  yeUow- 
but  aome  are  black,  tome  white,  and 
1  brown ;  some,  also,  are  sweet,  aad  others 
bitter.  Th  '  time  of  plantinsr  is  early  in  the 
fprmg.  :^itu;4tion8  abounding  in  springs  are  se- 
laoled.  the  trees  are  placed  15  or  20  feet  apart, 
and  s  ftttk-  trench  is  diip  at  the  root  of  each, 
which  is  filled  with  water  at  pleasure,  bj  means 
ef  «x«avated  in  the  aand  The  Arabs 

pn^ead  that  they  attain  the  age  of  200  or  300 
years.  The  wood,  though  of  spongy  texture,  is 
employed  for  the  beams  and  rafters  of  houses, 
aikd  for  implcment-S  of  husbandry,  which  are 
faid  v,-rv  durable.   The  pith  of  the  yonng 

tivcs  IS  eaten,  as  well  as  the  young  and  tender 
faavci.  A  eonsiderabb  traffic  is  carried  on  hi 
the*  leaves,  which,  under  the  nanio  of  palm.i, 
are  sent  to  Italy,  to  be  used  in  the  grand  reli- 
gious ceremonies  of  Palm  Sunday.  In  Persia,  an 
aidant  spirit  is  distilled  frem  the  fmit;  and,  in 
many  places,  the  «tone8  are  f»Tonnd  to  make  oil, 
sad  the  paste  that  is  left  is  given  as  food  to  cat- 
tle and  sbeep. 

DATE-PI.l'^T.  —  V.tanically  Diospyros.  A 
genus  of  ornamental  and  economical  trees,  con-  ! 
taining  the  spedei  tdiieh  oonstitatea  thrtypo  of  , 
the  natural  order  Ebenacen.   Two  species  \vhich 
farr."--h  th-j  el  .  .nyof  commerce,  and  one  of  which 
gives  r»ame  to  the  Kbenacese,  will  be  noticed  in 


T";--  Virginian  specTof,  or  Pishamin  plum, 
Dimfyroa  Vityiniamt  is  a  aative  of  Yti;giDia, 
ChirdibHi^  and  many  other  parts  of  Worth  America, 
aad  was  introduced  to  Britain  in  the  former  part 
of  the  17th  century.  It  it  a  hardy  deciduous 
t7«0y  and  usoally  attains  a  height  of  about  20 
feci.  Ita  btanebee  ate  trnfolar,  whitish,  and 
f  r  th  .  its  Icavcfs  are  oblong,  entire,  al»out  5  or 
C  tochca  kmg,  about  three  inches  broad,  and  un- 
'  bcanti  .  ;  ila  fleweia  an  ineonspicu- 


0118,  have  a  yeflowiBh-green  eolonr,  and  Appear  in 

June  and  July ;  and  its  fruit,  like  that  of  the 
medlar,  is  catal.lo  when  in  a  state  of  decay. 

The  LotUB-trct;,  or  European  Lotus,  or  Indian 
date-plum,  Dionjtyriti  Ltlut,  ifl  a  native  of  Africa 
and  the  south  of  Europe,  and  was  introduced  to 
Britain  from  Italy  near  the  close  of  the  lOth  cen- 
tury. It  ia  a  barely  aab-ewrgreen  tree,  and  nsu- 
ally  attains  a  height  of  about  2o  feet.  Its  stem 
is  erect;  its  young  ])ranchos  have  aszuooth  whitish 
bark ;  its  youngest  twigs  stand  alternately  on  the 
twigs  of  the  preceding  year ;  its  buds  for  the  next 
year's  sho<*t8  begin  to  swell  soon  afler  the  fall  of 
the  leaf :  its  leaves  are  alternate,  entire,  point- 
edly oblong,  abont  4^  inchea  hmg,  nearly  two 
inchfs  broad,  pleui^antlv  green  above,  and  whitish 
below ;  its  flowers  are  pitcher-shaped,  yeUowiih- 
green,  and  OBintereBtinif,  and  Uoom  in  June  and 
July;  and  its  fruit  appear  like  large  black  ber- 
ries, and  arc  entable  when  in  a  state  of  decay. 
This  species  may  be  propagated  either  from  seeds 
or  from  layers ;  but  the  fomer  ipedea  ia  propa- 
gated  only  from  layers ;  and  most,  though  not 
all,  of  the  other  species,  are  propagated  from 
outtinga. 

The  blaclc-woodod  species,  Diospyron  mdantucy- 
lon,  is  an  Indian  evergreen  tree  of  about  20  or 
25  feet  in  height,  and  was  introduced  to  our  hot- 
houses abont  30  years  ago.  Its  fruit  is  gathered 
in  the  woods  of  India,  and  eaten  by  the  poor* 
Hindoo  people. — The  kaki  or  Japan  kaki,  Dioa- 
ptfro*  Kakij  ia  a  small,  evergreen,  fhrit-tree  of 
Japan,  usually  attaining  a  height  of  12  or  14 
feet,  introduced  to  British  conservatories  in  the 
latter  part  of  last  century.  The  mabola-plum, 
Dio»pt/ro»  mabola,  is  an  evergreen  fruiting  shrub, 
of  the  Philippine  Islands,  usually  attaining  a 
height  of  6  or  9  feet,  and  introduced  to  the  bot- 
houtea  of  Britain  in  1982.— The  two-coloured 
species,  Dtospyros  tH'crJor,  ia  a  tropical,  ever- 
green fruit-tree  of  the  Philippine  Islands,  having 
a  height  of  about  20  or  25  feet,  and  introduced 
to  Britain  about  24  years  ago. — The  edible-fruited 
and  the  lobcd-fruited  species,  D.  etlults  and  73. 
loixtta,  are  cultivated,  tlte  former  in  India,  and 
the  latter  in  China,  and  have  both  been  intro< 
duced  to  our  hothouses. — The  mountain  species, 
I>.  montaHOt  is  a  small  Indian  evergreen  tree,  with 
a  timber  whidi  ie  hard,  dunble,  and  variegated 
with  dark  and  white  coloured  veins. — The  glu- 
tinous species, /).  ^/ki^ok*.*?,  yields  an  astringent 
juice,  which  the  Hindoo  tisliennen  use  for  soak- 
ing tiieir  neta  in,  and  fbr  smearing  their  boata. 
About  30  species  have  been  botanically  described, 
and  upwards  of  SO — all  firuotiferous,  economical, 
or  oraamental— have  been  introduced  to  Britain. 

BATISCA.  A  genus  of  perennial-rooted  her- 
baceous plants,  constituting  the  natural  order 
Datiscua}.  It  ia  nearly  related  to  the  great  cru- 
ciferous order;  and  consists  of  three  species  of 
coarse,  hardy,  hemp-looking  plants,  al!  nf  ^vhij-h, 
but  especially  D.  oamuAinaf  have  sometimes  been 
popularly  a^ed  baitard  fa«Dapi.  D.  oannabina  is 
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a  nith-n  of  Candia,  and  was  introduced  thence 
to  Britain  about  the  middle  of  the  17th  century. 
Ito  atemt  an  ftbout  4  feet  high ;  ita  leaves  grow 
alternately  on  the  stems,  and  are  pinnate,  each 
consisting  of  3  pairs  of  lonj^  serrated  leaflets  and 
a  termiuatiug  odd  one ;  and  its  flowers  are  pro- 
duced in  long  loose  spikes  from  ths  lides  of  the 
stems,  but  make  a  very  inconspicuous  nppcnrance. 

DAIUftA.  8eeTH0RX-Apri.BaadSTiiAXi>i(it;K. 

JMJCUB.  SeeOARBOT. 

DAVIESIA  A  genua  of  beautiful,  evergreen, 
Australian  shrubs,  of  the  sophora  division  of  the 
legumilMnii  order.  Their  calyx  is  angular  and 
five- toothed ;  their  corolla  is  longer  in  the  vndlp 
lum  than  in  the  keel ;  and  tlieir  legume  is  com- 
pressed and  angular,  and  opens  elastically  or  with 
a  jerk.  Aboat  15  epeoiee  hatw  been  inlvodneed 
to  our  greenhouses  and  conservatories.  The 
furze-like  species,  D.  lUicina^  was  introduced  in 
1792,  and  wae,  for  twelve  years,  the  only  one 
known  in  Britain.  Ita atam  ia about  a  yard  high; 
its  branches  and  leav(^  nre  flpinescont  nt  th*- 
apex;  its  leaves  are  lanceolate  or  almost  linear, 
and  have  amoolh  margiaa  aadsipneading  habit ; 
and  its  flowers  are  solitary,  axillary,  and  yellow, 
and  bkxmi  in  great  prufu»iou  from  April  till 
August  This  plant  has  a  pleasing  appearanoe 
in  winter,  and  a  remarkably  striking  one  when 
in  flower ;  and  ought  to  have  a  place  in  every 
ooUection  of  even  somewhat  small  extent. 

DAY-LILY,  -  botanical^  MmenccHu.  A 
C^nus  of  hardy,  herbaceous,  evergreen,  omamen- 
ul  plants,  constituting  the  type  of  the  natural 
order  HemeroeaUideM.  This  order  ia  nearif  al- 

Hed  to  the  gorgeous  amaryllideae  ;  and  consists, 
for  the  most  part,  of  line  showy  plants,  with  ra- 
eemee  or  umbels  of  yellow,  white,  blue,  or  red 
fluwer^.  It  comprises  18  genera,  and  has,  within 
the  gardens  of  Britain,  9  or  !0  hardy  species, 
about  250  greenhouse  species,  and  lH  or  16  hot- 
house speotes.  Ita  moat  inteieiUiv  goiem  to 
the  eoonomiat  ara  thoaa  of  tlie  daj-1%  and  the 
aloe. 

Tbo  daj-ltlj  genu  haa  a  bdl-thaped  eoroUa 

with  subcylindrical  tube,  delicate  stamens,  and 
small,  simple,  villous  stigma,  but  without  any 
calyx.  The  fulvous  eptcics,  JlemerocaUis  falca^ 
is  a  native  of  tbo  Levant,  and  was  introduced 
thence  to  Britain  toward  the  clo^f-  of  the  16th 
cemtury.  Its  root  is  fibrous;  its  stem  is  berba- 
eeoos  and  about  4  feet  high ;  ita  leavee  are  long, 
pointed,  keeled,  and  light  green  ;  and  its  flowers 
are  copper-coloured,  and  bloom  from  June  till 
August.  Its  foliage  is  produced  in  great  abun- 
daaoa  ao  early  in  tho  season  as  the  middle  and 
latter  part  of  April ;  it  has  herbage  qualities 
equal  to  the  grasses  of  any  water-meadow  ;  it  is 
greedily  eaten  by  cattle,  and  doea  not  eomnrani- 
cate  any  unpleasant  flavour  tr>  either  milk  or 
butter;  and  if  cut  down  at  anytime  between  the 
middle  of  April  and  tHe  niddla  of  Hay,  it  rises 
again  and  continues  to  grow  throu^uut  the 
rammer.  Thia  ^iea  would  lienoa  appear  to  ba 


an  excf  ll'-nt  fnrajje  plant,  especially  for  aflfording 
fresh  and  grateful  food  to  cattle  at  the  precise 
period  of  the  year -when  mppliaaan  moet  acantjr 
and  precarious ,  and  it  b^[an  to  be  recommended 
for  economical  cultivation  in  1829;  hut  it  is  very 
shy  in  producing  seed,  and  has  hitherto  been 
fnopagable  only  by  the  slow  and  operoee  method 
of  trauFplriTiting  and  dividing  the  roots.  Two 
ornamental  varieties  of  it,  with  respectively 
j  striped  leavea  and  double  flowera,  H.f.  varieffota 
and  If.  f.  flort  y,leno,  are  cultivated  in  the  par- 
terre.— The  yellow  species,  //.  ftam^  grows  two 
feet  high,  and  has  yellow  flowers ;  thotw«hrowed 
apaoiee,  //.  diaicha,  grows  two  feet  hi^jand  haa 
oranpc-coloiired  flowers;  and  the  grass -leaved 
species,  //.  graminea,  grows  about  a  foot  high, 
and  baa  Ught  ydhnr  flowera.  Ttaeaa  apodea  alio 
have  a  grassy -like  character ;  but  are  nrt  so  pro- 
ductive as  the  fulvous  species;  yet  the  yellow 
spedea  haa  n  aoaawhat  creeping  habit  of  growth, 
and  nugiht  parhapa  ba  more  easily  propagated. 
The  whole  genus  deserves  the  attention  of  agri- 
culturists. The  name  hemerocallis  may  be  freely 
yet  correctly  tnnulated  "  the  beauty  of  a  day ;" 
and  both  this  name  and  the  popular  one  aUoda 
to  the  duration  of  the  floweta. 

DEADLY  CARROT,— botaaieally  Thaptkt.  A 
genus  of  hardy,  perennial  -  rooted,  herbaceous 
plants,  of  the  umbelliferous  order.  Two  species, 
the  fetid  and  the  villous,  natives  of  the  south  of 
Europe,  but  long  ago  introduced  to  Britain,  have 
largo,  thick, fleshy,  dark-skinned  p:i=onr-u8  roots; 
and  both  of  these  have  somewhat  thick  and 
apottgy  Btema,  and  largo,  ttiide,  hairy  {Annate 
leaves.  The  popular  name  deadly  carrot,  and  also 
an  old  popular  synonymc  of  it,  scorching  fennel, 
allude  to  the  acridity  and  poisonouanen  of  theaa 
plants.  Five  or  six  other  species,  princif^y 
natives  of  the  various  shores  of  the  Mediterra- 
nean, occur  in  some  curious  botanical  coll»;tion8 
in  Britain. 

DEADLY  NIGHTSHADE.  See  Atbova  and 

B£LLAI>ONNA. 

DBAD>BEDOB.  Sea  Himb  and  Fsmi. 

DEAD-KETTLE,— botanically  OalMiUn.  A 
small  genus  of  herbaceous  plants,  of  the  lip-flow- 
ered order.  The  yellow  species,  O.  luUtim,  is  a 
perennial-rooted  weed  of  moist  shady  places  in 
Britain.  It  grows  about  a  fi>ot  high,  and  carries 
a  yellow  flower  in  May  and  June.  When  it  ob- 
taina  a  Iboting  in  any  field,  no  labour  ahould  bo 
spared  to  extirpate  it.  Tho  name  galeobdolon  is 
compounded  of  two  words  which  signify  a  wea- 
sel," and  "  fetor,"  and  alludes  to  the  fetid  smelt 
of  thia  plant;  and  the  name  dead-nettle  suffi- 
ciently expresses  the  popular  opinion  of  it,  but  is 
often  shared  by  an  indigenous  species  of  arch- 
angel. Baa  the  arllete  Abcbavoiu 

DEANSTONIZING.    Sec  Srnsoir^PiOTOHWa. 

DEATH-WATCH.  SeeAxoBiun. 

DEBILITT.  PoeUaneaa  in  animali.  It  w 
alwaja  both  an  eflect  and  a  symptom  of  either 
disoaao  or  partial  atanration;  and  it  «an  bo  re^ 
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DECAY. 

iiiedi^d  onJj  by  removing  or  alleriating  its  cause; 
■0  tkftt  the  proper  treatment  for  it  is  necessarily 
Terr  varied.  One  of  its  simplest  and  Tnr-t  fre- 
quent forms  i*  anacoompaiuuient  of  dyspepsy,  or 
ft  eg— eqntuffio  «f  indigestion;  and  thii  maf  be 
remedied  by  the  administration  of  tonics.  Clater 
recommends  for  sheep  tttffexing  in  this  way  a 
gentle  aperient,  remoul  to  fireth  and  good  pas- 
tnn.and  ft  ta]il»^o(Nifnl  d^y  ofia  wdl'fffapand 
decoction  of  an  ounce  of  gcnttan-root,  an  ounce 
of  powdered  cara«ray-«eeds,  half  an  ounce  of  ca- 
h«ha,  nndlialf  anweaof  i^ayr,  in  a  qnartof 
water,— the  daily  dose  to  be  given  in  a  little 
gnd  and  good  sie.  Bufc  any  ei^ual  (quantity  of 
tbe  MM  Utten,  wilhoat  mot*  than  a  third  or 
so  of  the  avonutica,  and  without  any  whatever  of 
the  al*»,  will  probably  be  more  beneficial ;  and  the 
rresh  pasture  alone,  without  any  dosing  whatever, 
«Koept  in  an  extreme  oaaa^  will  do  beet  of  aO. 
DEBRIS.  See  Au.TrrTTrM  and  Diurmnu 
PSCAHDRIA.  SeeBoTAHT. 
raCAT.  ThenatnrBldediae»morU£t3r,and 
eventual  death  of  perennial  plants.  The  decay 
of  the  temporary  organs,  is  annual,  and  cumpre- 
hends  the  fall  of  the  leaf,  the  hSl  of  the  flower, 
tjid  the  fall  of  the  fruit  of  ligneous  plants,  and 
alf  o  the  withering  of  the  branches  and  the  dying 
down  of  the  stem  of  a  large  proportion  of  peren- 
nial befhi.  Therootandtheoffgasimofetiblio 
ation — th"?  latter  consisting  of  the  stem  of  ligne- 
ous plant«k  and  of  the  bulb,  tuber,  or  root-crown 
of  fwrhaeeew  phula— are  the  only  memben 
which  live  on  from  year  to  year,  or  are  truly  per- 
CTinlal.  But,  to  adopt  tho  %<rord8  of  Keitli,  "  there 
is  a  period  beyond  which  even  these  permanent 
\  begin  to  be  affected  by  the  in- 
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firmitU??  ijf  old  age  in  tfin  case  of  animnlf.  and 
to  exhibit,  like  them,  symptoms  of  approaching 
The  root  rrfoaet  to  iinUbe  the 
preeentcd  to  it  by  the  soil ;  or  if  it 
does  imbibe  a  portion,  it  is  but  feebly  propelled 
and  partially  distributed  through  the  tubes  of  the 
aIb«mom.  The  elahorati<m  of  the  sap  is  effected 
with  difficulty,  as  well  as  its  assimilation  when 
ckborated,  on  its  descent  through  the  wonted 
The  bark  beoMnea  thiek  and  woo^, 
and  ci'»vi're<l  with  mosa  or  lichens,  the  shoot 
stunted  and  diminutive,  and  the  fruit  palpably 
d^nerate  both  in  quantity  and  in  quality.  The 
nnaller  or  terminal  branches  ijide  and  decay  the 
fir?t.  and  thr-n  the  !irger  branches  fif-^o,  together 
1  with  the  trunk  and  root.  The  vital  energy  of 
Om  labrie  gndnaHy  deelinaa  withoat  any  ohanoe 

of  r-i-covcry,  and  in  at  last  totally  r>xtin:^ii!^;hcd  ; 
while  the  solid  mass  of  the  plant  exposed  to  the 
eheaical  action  of  the  •ontHUiding  subetanoes,  to 
which  it  now  yields,  withers,  and  diee  away,  pre- 
senting to  the  eye  a  decayed  and  rotten  appear- 
ance, and  cmmbliog  into  the  dust  from  which  it 
origMyapiaaf."  [Botaaiflal  Itaxicon.] 
■     PECKHBER.   5?oe  CAtE^cAR. 

DECIDUOUS  PLANTS.    Trees  and  shrubs 
vhiehAed  their  lea^  in  aatann,  or  are  leaf- 


less during  winter.  They  arc  distinguished  from 
evergreens,  which  have  a  full  clothing  ef  kftvaa 
throughout  the  year,  and  from  Br.>  rvf-rp^ref^ns, 
which  have  some  portion  of  leaves  during  win- 
ter, or  do  not  oease  to  abed  the  leaves  of  one  year 
before  beginning  to  expand  the  leaves  of  the  next. 

DECOMPOSITION.  The  resolution  of  a  com- 
pound body  into  its  elements.  It  exhibits  ex- 
ceedingly various  phenomena,  and  some  of  them 
not  a  little  remarkable,  such  as  detonation,  oon;- 
bustion,  effervescence,  precipitation,  and  appa- 
rent anmhiUtlon ;  but,  in  «nry  inslaaoe,  it  eon> 
gists  simply  of  a  loosening  or  change  of  the  affi- 
nities by  which  the  elements  of  oompound  sub- 
•tanoes  are  held  together.  In  the  very  numerovi 
instances  in  which  substances  appear  to  be  wholly 
or  chiefly  annihilated  by  decomposition,  as  in  the 
detonation  of  gunpowder  or  the  combustion  of 
wood,  the  elements  whioh  diaappear  merely  pnss 
from  VL  solid  into  a  gascotia  form,  and  remain  in 
all  respects  as  real  as  before,  and  are  perfectly 
capable  of  being  brought  baok  into  toUd  ooro- 
hination  hy  the  play  of  new  afTmities.  But  in 
most  instances  of  decomposition,  wliether  occur- 
ring quite  naturally,  or  effected  by  art,  new 
compounds  are  formed  simultaneously  with  the 
resolution  of  the  old  onf?.  r  the  elements,  in  es- 
caping from  one  set  ot  aiiiuitics,  are  brought 
within  the  plaj  of  other  leti.  See  the  arladea 
AFnxiTT  and  Analysis.  The  decompositions  of 
the  atmospheric  gases,  of  watery  vapour,  of  saline 
earths,  and  of  organio  ntbitanoes,  and  reoon- 
bination  of  the  elements  of  these  into  new  forms 
of  matter  or  within  different  sets  of  affinities, 
constitute  the  whole  process  of  vegetable  growth 
in  the  trees  of  the  forest  or  in  tiie  crops  of  the 
farm  ;  and  the  promoting  of  decomposition,  with 
the  view  of  sending  the  resolved  elements  into 
new  eomUnations,  eonstitutes  tlie  whole  bnsine« 
of  operating  upon  manures,  soils,  and  plants. 

But  decomposition  is  often  understood  as  the 
resolving  of  doubly  compound  substances  into 
their  pvozimate  elements,  or  their  simply  com- 
pound parts; — and  as  the  disintegrating  uf  me- 
chanical aggregations  of  matter  into  its  integrants 
or  grannies, — or  aa  lint,  an  aet  or  pvooew  of 
disintegration,  and  next  a  slow  and  prolonged 
process  of  resolution  into  prozimate  elements. 
The  natural  deoompoaltion  of  rooks  is  of  this  laal 
kind;  and,  in  its  successive  stages,  it  resolves 
rocks  into  detritus,  alhivium,  8«iL«,  nnd  {]ui  rilka- 
line  food  of  plants.  8ee  the  articles  Allvyiik, 
Sotut,  and  Alkaiibs. 

DE0nRTTC.\TIO>?.  Tho  removing  of  hark 
from  trees  or  of  hu^s  from  grain.  The  former 
is  true  deoortieatim ;  but  the  prooess  of  shelling 
barley,  so  as  to  convert  barley  grain  into  pot  and 
pearl  barleys,  has,  by  a  kind  uf  pceacnption,  been 
called  decortication. 

DECOY.  A  pbtce  made  for  catching  wild- 
fowl. A  decoy  is  gt-nerally  made  where  there  ia 
a  large  pond  surrounded  with  wood,  and  beyond 
that  a  marshy  and  uneoltivated  eonntty.  If  the 
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piece  of  water  is  not  thus  surrounded,  it  will  be 
Bubjcoted  to  noises  and  other  accidents,  which 
may  be  cxpertod  tn  fri^^h ten  the  wild -fowl  froTii 
the  haunt,  where  they  would  otherwise  sleep  in 
the  dfty-time.  If  ihete  noiws  or  dlsturlMmoes 
arc  wilful,  it  has  licon  held  that  nn  notion  will 
lie  against  the  Uisturher.  As  soon  as  the  evening 
Mti  in,  the  decoy-birds  rise,  ast  the  wild-fowl  feed 
during  the  night.  If  the  evening  is  still,  the 
noise  of  their  wings,  during  their  flight,  is  heard 
at  a  very  great  distance,  and  is  a  pleasing,  though 
rather  melancholy  sound. 

DEED.  A  written  contmct.  scaled  and  deliv- 
ered. It  must  be  written  before  the  sealing  and 
delivery,  otherwise  it  is  no  deed ;  and,  after  it  ie 
once  formallT  crccnited  by  the  parties,  nothin;^ 
can  be  added  or  interlined ;  and,  therefore,  if  a 
deed  he  waled  and  delivered,  with  a  hlank  left 
for  the  sum,  which  the  iiMigec  fills  up  after  seal- 
ing and  delivery,  this  will  make  the  deed  void. 
A  deed  nnit  he  made  by  parties  capable  of  con- 
tracting, and  upon  a  good  consideration,  ami  the 
subject  matter  nmst  ho  l(>cally  and  formally  set 
out.  The  formal  parts  of  a  deed  are,  the  pre- 
mises, containing  the  number,  names,  additions, 
and  titles  of  the  parties;  the  covennnts,  which 
are  clauses  of  agreement  contained  in  the  deed, 
whereby  the  contracting  parties  stipnlate  for  the 
truth  of  certain  f.\cts,  or  liind  thenisilves  to  the 
performance  of  some  specific  acts ;  the  conclusion, 
whidi  mentions  the  ezeeation  and  date  of  the 
deed,  or  the  time  of  its  being  given  or  exeented, 
either  expressly,  or  wltli  reference  to  some  day 
and  year  before-mentioned.  Every  deed  must  be 
founded  upon  good  and  sufficient  consideration ; 
not  upon  an  nsurious  contract,  nor  npon  fraud  or 
collusion,  cither  to  deceive  bona  Jidt  purchasers, 
or  just  and  lawiUI  ereditont  any  of  which  oon- 
eiderations  will  vaeate  the  deed,  and  suhject  the 
parties  to  forfeiture,  and  in  some  cases  to  im- 
prisonment. A  deed,  nlsn,  without  any  eonsid- 
eration  is  void.  A  deed  must  be  executed  by  the 
party  himself,  or  by  another  for  him  in  his  pre- 
sence, or  with  his  direction  j  or,  in  his  absence, 
by  an  agent  authorized  BO  to  do  by  another  deed, 
also  under  seal ;  and  in  evcr3'«?nch  cnsp.  the  deed 
must  be  made  and  executed  in  the  name  of  the 
principaL  A  deed  takes  effect  ddj  from  the  day 
of  delivery ;  and  therefore,  if  it  have  no  date,  or 
a  date  imposeible,  the  delivery  will,  in  all  cases, 
aaeertain  the  date  of  it;  and  if  another  party 
seal  the  deed,  yet.  if  the  party  deliver  it  himself, 
he  thereby  adopts  the  sealing  and  signinjr.  and, 
by  such  delivery,  makes  them  both  his  own.  The 
delivery  of  a  deed  may  be  alleged  at  any  time 
after  the  date ;  hut,  unless  it  be  scaled  and  repii- 
larly  delivcrtnl,  it  is  no  deed.  Another  requisite 
of  a  deed  is,  that  it  b«  pvoperly  witnessed  or  at> 
tested :  the  attestation  is,  however,  necessary  ra- 
ther for  preserving  the  evidence,  than  as  intrin- 
ricaOy  essential  to  the  ^dity  of  the  tnstntment. 
There  are  four  principles  adopted  by  the  courts 
of  law  for  the  exposition  of  d««is»  vis»  1.  that  they 


"he  beneficial  to  the  gntTit<»e,  or  pprson  in  whose 
favour  they  are  intended  to  operate  ;  2  that  where 
the  words  may  he  employed  to  some  intent,  they 
shall  not  be  void ;  3,  that  the  words  be  construed 
according  to  the  meaning  of  the  parties,  and  the 
intent  of  the  parties  he  carried  into  cffeft,  pro- 
vided such  intent  can  possibly  stand  at  law ;  4. 
that  they  are  to  be  expounded  consonantly  to  the 
rules  of  law,  and  reasonably,  without  injnry  to 
the  grantor,  and  to  the  greatest  advantsge  of  the 
grantee. 

DEER.  These  beautiful  and  well  known  quad- 
nn<  •d'^  h"l>ng  to  the  order  Pecora,  or  rnniinating 
aiiimais.  They  are  distinguished  from  the  ante- 
lopes by  their  horns,  which  are  composed  of  a 
bony  substance,  cndncnnp,  or  falling  off  annually, 
and  again  renewed  of  a  larger  size  than  in  the 
preceding  year.  These  horns  or  antlen  always 
exist  on  the  head  of  the  male,  and  sometimes  on 
that  of  the  female.  In  their  first  or  young  state, 
they  are  eorered  by  a  vdret-llke  membrane, 
through  which  the  blood  circulates  with  great 
freedom.  At  this  time,  the  horn  is  extremely 
sensitive,  the  animal  suOlring  much  pain  when 
it  is  roughly  handled  or  struck.  After  the  horn 
has  attained  its  fall  growth,  the  ha^c  becomes 
surrounded  with  an  irregular,  tuberculous  ring, 
caOed  the  larr,  and  the  blood'-Tesseb  gradually 
contract  and  diminish,  until  they  cease  to  convey 
blood  to  the  velvet  membrane,  which  then  dries, 
loses  its  senritiTeness,  and  finally  flskes  off.  The 
form  of  the  horns  is  various.  Sometimes  they 
spread  into  broad  palms,  which  send  out  sharp 
snags  around  their  outer  edges ;  sometimes  they 
divide  fantastically  into  branches,  some  of  which 
project  over  the  forehead,  whilst  others  are  reared 
upwards  in  the  air,  or  they  may  be  so  reclined 
backwards,  that  the  animal  seems  almost  forced 
to  carry  hL^  head  in  a  stiff,  erect  posture  V  r 
they  communicate  an  air  of  grandeur,  seeiuiiig 
like  trees  planted  on  the  head  of  a  living  animal. 
The  various  species  of  deer,  as  well  as  the  ante- 
lopes, invariably  remain  in  their  original  situa- 
tions, when  left  to  themselves.  Two  species  are 
common  to  the  north  of  the  old  and  new  conti- 
nents;  five  helimj^  to  America;  four  to 
Auierica  south  of  the  equator  ;  four  to  Europe 
and  the  continent  of  Aria ;  and  fourteen  to  tndUh 
China,  and  the  A -iatic  archipelagos. 

The  quantity  of  deer  in  Great  Britain  has,  of 
course,  diminished  with  the  progress  of  agricul- 
tural improvement.  During  the  last  ct  ntury, 
numerous  forests  were  enclosed  in  England, 
which  were  formerly  stocked  with  red  deer,  fal> 
low  deer,  and  roebuck.'^;  which,  existing  in  an 
almost  wild  state,  tempted  those  who  lived  within 
their  range  to  a  constant  life  of  depredation. 
What  the  deer^teaters  of  the  old  times  were,  are 
the  poachers  now  ;  and  the  temptation,  in  fit  her 
case,  presents  a  fearful  cause  of  crime  and  uiiiiery. 
There  can  be  Bttle  doubt  that  at  one  period  of 
its  liistory.  pn»hably  when  the  surface,  which  is 
now  moraas  or  peat  bog,  or  cleared  and  under 
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tJIige,  was  covered  with  forests,  dt*er  were  abun- 
ij.rit  in  ni.rit  p.irts  of  Scotland.   There  was  then, 
profagibij,  a  variety  which  t?  now  extinct,  for,  in 
of  the  hogif  honu  are  found  of  larger  di- 
than  any  that  are  to  be  seen  upon  the 
present  fallow  deer,  or  the  red  Jeer  uf  the  moun- 
XMiat.  The  led  deer  are  now  far  from  numerous, 
lad  aic  tridom,  if  ever,  seen  on  the  Grampians, 
nil  has,  no  doubt,  arisen  from  the  grazing  of 
•hf^  aaJ  cattlo,  hy  which  the  seclusion  the  red 
tort  are  so  fond  of  has  been  bruken  in  upon,  both 
in  the  inoontaiM  tad  ia  the  vaO^    As  tiie 
laor?  lucnitive  occupation  of  the  soil  extends 
iato  the  remoter  dis4hct«j  the  xaoe  inuat  further 
aad  farther  deearme;  nor  ii  die  period  at  which 
tWy  will  be  wholly  exisiie^  in  all  probability, 
Terr  <li?tant.    K^d  deer  are  yet  found  in  !Mar 
Tutt.i'i  and  Gk-uartney;  and  there  are  still  a 
etaaderable  ainnber  m  the  weet  parte  of  RoM 
lad  Sutherland  :  thoTij^h  the  extensive  and  judi- 
iiaproTements  which,  very  much  to  the 
adfaatigeef  the  oonntiy,  have  noentlj 
b«en  effected,  ttader  the  Marquis  of  Stafibrd,  have 
made  them  more  rare  than  they  were  about  tJie 
twi  of  the  last  century.  Now,  unless  by  a  peraon 
viioBi  long  obetiiatieo  has  rendered  fiuniliar 
*;t}.  thc-ir  haunts,  the  country  may  be  travorsed 
wttaoat  seeing  ewa  one.  From  their  fleetness,  and 
the  ntu*  of  the  groond  «ft  whi^  they  are  fmnd, 
bofses  and  hounds  are  of  no  use  in  the  direct 
chase  of  them,  as  the  steed  would  be  required  to 
imp  precipices  of  6fty  feet,  intituad  uf  gates  of 
fiw  bars  ;  and  the  dogs  would  be  eemtastly 
tamMin?  int<j  gullies  ;aid  ravines,  which  are 
deand  by  the  deer  at  one  bound.  They  cannot 
be  Mvn  •*with  hoond  and  bora,**  as  was  the 
"i>i  in  the  days  of  the  "barons  bold  ;"  neither 
caa  they  be  collected  and  hemmed  in.  after  the 
MMewhat  simiUr  manner  in  which  the  Highland 
efaie£i  conducted  their  sports.    Still  there  are  a 
f--*  pbce-i  where  a  person  who  has  been  habit- 
uated to  the  occupation,  and  who  does  not  fear 
t>  gwd  hiwBclf  in  a  morass,  and  win  snhmit  to 
the  tlier  pit  astires  of  "stalking,"  may  occasionally 
&a4  a  roe.  The  most  certain  time  is  when  the 
Mtts  if  the  weather  is  sach  as  to  force  the  herds 
te  the  wdl  hsidi^  when  theve  is  hntshwoed  near 
ts  e'^Tw  the  mar  is  SI  nan. 

The  largest  forest  set  apart  for  red  deer  which 
flirts  hi flsoUsBd  bths  fbrest of  Athole, where 
ftboadred  thoupand  English  acres  are  given  up 
te  thn ;  and  apom  this  large  tract  neither  man, 
dnep,  or  oxen  are  allowed  to  tret- 
with  the  exception  of  those  parties  who  are 
;«naitt«d  to  partake  of  the  mysteries  of  dcer- 
^alkiag.  The  sportsmen,  seldom  more  than  two 
iasidk  psf^,  set  ftith  aeeompaiiied  by  a  Iteeper 
wli»*  acts  If  n-i^Ti'  rn!  :  and  thfy  .^re  followed  by 
two  or  three  Uig^liiandeni,  carrying  sptirc  rifles, 
Ml  hading  the  dser  hwiods.  The  party  is  pre- 
'^«ded  fay  the  keeper,  who  is  about  twenty  or 
ttoty  yards  in  advance.  ntV-ntively  CTamining 
•hi  Ikce  <rf  evtry  hill  with  hia  telescope,  to  dis- 


cover the  deer  that  may  bo  ;:^ra/.iug  upon  it. 
Upon  detecting  a  herd,  a  council  i>f  war  b  held, 
and  the  plan  of  operations  ilrtermiacd  upon.  It 
is  necessary  to  proceed  with  much  caution,  as, 
independimt  of  the  strong  sense  at  smelling,  see- 
ing, and  hearing,  which  these  aninuils  are  en- 
dued with,  there  is  always  one  of  the  herd,  gen- 
erally a  hind,  or  female  deer,  stationed  as  sen- 
tinel ;  and  upon  the  least  suspicion  being  excited, 
the  signal  is  gi%'en,  and  they  are  off.  Great  care 
is  therefore  taken  in  the  approach  to  advance 
up  the  wind,  and  to  oonosal  the  puty  by  taking 
advantage  of  the  inequalities  of  the  ground,  pre- 
t)erving  the  strictest  siknoe.  It  frequently  bap- 
pens  tint  the  sportamen  are  obKgcd  to  make  n 
circuit  of  some  miles  to  get  near  them  undetected ; 
at  other  times  they  may  find  that  they  arc  in  a 
situation  from  which  they  cannot  extricate  them- 
selves  unasen;  in  that  «ms  they  most  lie  down 
till  the  herd  move  into  a  more  favourable  posi- 
tion for  their  purpose.  Having  arrived  as  near 
to  them  as  is  possible  without  deteetion,  the 
sportsmen,  after  a  careful  examination  of  their 
rifles,  still  concealing  them.selve«  much  as 
possible,  fire,  and  continue  tiring  and  loading  as 
long  as  they  remain  within  practicable  distance. 
Kleven  out  of  a  herd  of  fifteen  have  l>een  known 
to  be  killed  by  one  person :  the  aocidental  ciroum- 
stanoe  of  an  eeho,  tiie  sound  being  heard  on  one 
side  and  the  flash  appearing  on  the  other,  so 
puzzled  the  deer  that  they  stood  gtill,  till  the 
four  last  gathered  courage  and  made  off.  W  hen 
wounded,  large  hounds,  of  a  breed  between  the 
greyhound  and  the  bloodhound,  are  let  loose 
upon  the  track  of  their  blood,  and  they  never 
leave  it  till  they  have  brought  the  animal  to  bay, 
generally  in  some  stream,  where  they  keep  hira 
till  the  sportsman  comes  up  and  despatches  him 
by  shooting  him  through  the  head.  It  is  neces- 
sary for  the  hunter  to  be  very  cautious  in  ap- 
proaching him  when  at  bay,  and  always  to  keep 
him  down  the  stream  from  where  he  stands;  for, 
if  he  breaks  his  bay,  he  is  very  likely  to  attaok 
his  pursticr,  gore  liiin  with  his  horUH,  or  trample 
him  to  pieces  with  his  feet.  This  is,  of  ail  Euro- 
pean sports,  the  most  noble  and  interesting,  as 
any  person,  who  has  tried  and  understands  it, 
will  testify,  heightened  as  it  is  by  the  wildness 
and  beauty  of  the  scenery,  the  pare  invigorating 
effect  of  the  mountain  dr,  the  pieturesque  dress 
and  appearance  of  the  Tlighlanders,  and  tSi  <  ri  2;cr 
interest  they  take  in  a  pursuit  so  peculiar  to 
their  own  hills  and  so  oongsnial  to  their  habits. 

FalloNv  deer  are  much  more  abundsmt  in  Scot- 
land, not  only  in  enclosed  parks,  but  at  large, 
over  the  country.  They  are  found  in  many  of 
the  lowland  plantatioaa  in  Ferfhr  and  Perthshire ; 
which  secmfi  to  indicate  that  a  restoration  of  the 
woods  would  lead  to  an  increase  of  their  numbers. 
Those  that  are  found  In  the  sitaations  aOndsd  to^ 
have,  no  doubt,  been  produoed  by  individuala 
wliich  had  escaped  from  the  parks.  In  summer 
they  arc  not  ofteu  seen  ;  but  when  the  wiuter  is 
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dens,  in  troops  of  six  or  eight  together.  In  a  ' 
state  approMhing  that  of  nature,  they  are  most 
plentiftil  ilk  the  oentril  psit  of  tin  Gnunpians, 
from  which  it  is  probable  that  thej  may  extend 
their  nnmbers  into  rU  tho*e  mountain  districts, 
where  planting  haa  been  preferred  to  grazing. 
They  are  meet  numerous  on  the  southern  part  of 
the  bleak,  and,  generally  speaking,  naked  rldirc 
of  Minigay,  whtob  lies  between  the  glen  of  Athule 
on  the  Matht  «oA Badenooh  on  tlw  noiih;  and 
between  the  lofty  summits  of  Ben-y-glac  on  the 
east,  and  the  pass  of  Dalnavardocb  on  the  west. 
The  greater  part  of  this  ridge  is  the  property  of 
the  Duke  of  Athole,  although  many  deer  are 
found  on  the  lands  of  the  Duke  of  Gordon  and 
others,  towards  the  east.  The  deer  are  seldom 
on  tho  mmimitt;  Imt  gnmnXtf  la  tbe  gbiis  of 
the  Tilt  and  Bruar.  Thosr  dc-.T  arc  often  pfu  n 
in  herds  of  upwards  of  a  thoui>aodi  and  when  a 
long  line  of  Imelw  appears  on  «  height  with  their 
branching  horns  relieved  up<jn  the  clear  moun- 
tain skj,  the  scene  is  very  imposing.  In  Plate 
XXXT.  we  have  given  figures  of  three  species  of 
deer,  viz,,  Fitj.  1,  the  Cervua  maerouru*,  or  Long- 
tailed  deer.  Fij.  2,  the  spotted  variety  "f  the  Cer- 
vm  duma,  or  Fallow-deer.  F^.  3,  the  Virginian 
fallow-deer,  whoae  home 

The  writings  of  naturalists  oxhihit  mnch  con- 
fusion in  relation  to  the  Iforth  American  species. 
Thu  hM  arinn,  in  a  gvei^  neuure,  ttvm  the 
louse  manner  in  whioh  species  have  been  proposed 
on  the  authority  of  travellers,  wholly  incompe- 
tent to  distinguish  between  mere  varieties  and 
those  permanent  ehmoteiistics  indiMtive  of 
speciiic  constitution. 

The  Moote,  or  Original  of  the  Canadians,  is, 
perh^pe,  the  only  deer  wheee  general  appeanmoe 
can  be  called  ungraceful,  ^^r  whose  proportions, 
at  first  sight,  impress  the  beholder  unfavourably. 
Its  large  head  terminatea  in  a  square  muzzle, 
having  the  nostrils  protruded  over  the  sides  of 
the  month  ;  the  neck,  which  is  furnished  with  a 
short,  thick  mane,  is  not  longer  than  the  head, 
whioh,  in  the  aralciy  li  fendered  aUll  auwe  cum- 
brous and  unwieldy  by  large  palmated  horns ; 
under  the  throat  is  an  excrescence,  from  which 
umea  a  tvft  of  long  hair;  the  body,  which  is 
short  and  thick,  is  mounted  on  tidl  legs,  giving  a 
very  ungainly  aspect  to  the  animal,  which  is  not 
diminished  when  it  is  m  mutiou,  a«  its  gait  is  a 
•ort  of  ahambling  trot,  very  efficient,  however, 
from  the  great  length  l  f  if?  liniVs  The  moose 
inhabits  the  northern  parts  of  both  continents. 
In  Ameriea,  it  haa  heen  found  aa  fiirnorth  as  the 
countrj-  haa  been  explored ;  its  southern  range, 
at  former  periods,  extended  to  the  shores  of  the 
great  lakes,  and  throughout  the  New  England 
states.  Du  Pratz  mentions  that,  in  his  time, 
they  occurred  on  the  Ohio.  At  prenent.  hiiwever, 
they  are  seldom  heard  of  to  the  soi.th  of  the  state 
of  Maine,  wheie,  also,  thej  are  beooming  laaroe. 
But  in  Kova  Sootia,  aioond  the  baj  of  Fandy^ 


and  in  the  Hudson's  bay  compaiky*lB  possessions, 

they  are  found  in  considerable  numbers.  Their 
flesh  is  more  relished  by  the  Indians,  and  persons  j 
restdent  in  the  Inr  ooontiies,  than  that  of  any  i 
other  animal   It  bears  a  greater  reecmblanc, 
in  its  flavour,  to  beef  than  to  venison.  The  lai:ge 
and  gristly  extremity  of  the  Bose  b  aoooontsd  an 
epicurean  treat  Heame  states  that  the  external 
fnt  is  soft,  like  that  of  a  breast  of  mutton,  and. 
when  put  into  a  bladder,  is  as  tine  as  marri>w. 
In  tiiis  it  filers  from  all  the  other  species  of  \ 
deer,  of  which  the  cxtcrnril  fat  is  hard.  The 
mooee  attains  a  large  size,  particularly  the  male, 
whieh  aometimea  weighs  eleven  hundred  or 
twelve  hundred  pounds.   Their  skins,  when  pro- 
perly dressed,  make  a  soft,  thick,  pliable  leather,  i 
which  the  Indians  prepare  by  scraping  them  to 
an  equal  thidmess,  and  removing  the  hair :  they 
arr  thf-n  smenrefi  with  the  brains  of  the  animal, 
until  they  feel  soft  and  spongy ;  and  lastly,  they 
are  suspended  orer  a  fire  made  of  rottm  wood,  | 
until  they  are  well  impregnated  with  the  smoke. 

The  Reindeer  inhabit  the  arctic  islands  of 
Spitzbergen,  and  the  northern  extremity  of  the 
old  continent,  never  having  extended,  accord- 
ing to  Cuvier,  to  the  southward  rsf  the  Baltic. 
They  have  long  been  domestioatcd,  and  thcu-  ap- 
pearanoe  and  habits  are  well  described  by  natu- 
ralists.  The  American  reindeer  or  carihov,  are 
much  less  perfectly  known :  they  have,  however) 
so  strong  a  reecmblanoe,  in  fom  and  manners, 
to  the  Lapland  deer,  that  they  have  always  been 
considered  to  be  the  same  species,  without  the 
fact  ever  haviug  been  completely  established. 
The  American  Indians  have  never  profited  by 
the  docility  of  this  animal,  t'-  -a'-A  them  in  trans- 
porting their  families  and  property,  though  they 
annually  destroy  great  nnmbers  for  th^  fleeh 
and  hides.  There  ajtpear  to  be  several  varieties 
of  this  useful  quadruped  peculiar  to  the  high 
northern  regions  of  the  American  continent, 
which  are  ably  described  by  Doctor  Richardson, 
one  of  the  oorapaulons  of  Captain  Franklin  in  hia 
hazardous  attempt  to  reach  the  north  pole  by 
land.  The  deeeiices  of  the  hair  of  the  oaribon, 
and  the  lightni??  r,f  its  Am  when  properly 
dressed,  render  it  the  most  appropriate  article  for 
winter  dothing  in  the  high  latitudes.  The  hoofa 
of  the  reindeer  are  very  large,  and  spread  greatly, 
and  thus  enjihlo  it  to  crass  the  yielding  snows 
without  eiuking.  During  the  summer  mouths, 
this  deer  feeds  upon  every  species  of  green  horb- 
age  ;  ^-iit  in  winter,  hia  whole  food  is  the  lichen 
or  rao88,  which  he  instinctively  seeks  under  the 
snow.  ItisasinguUr,batnowaw«Al'«stabIiahed 
fact,  that  the  reindeer  will  eat,  with  avidity,  the 
lemming  or  mountain-rat,  presenting  one  of  the 
few  instances  of  a  ruminating  animal  being,  in 
any  degree,  carnivorous.  Reindeer  have  several 
tiiues  been  transported  to  England  and  Scotland 
in  large  numbers,  but  they  have  invariably  died, 
although  ^y  were  attei^Ud  by  Laplattdersj  «iid 
Qonld  proeure  plenty  of  their  natutal  food. 
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Vkathv  tht  Mtm  •row,  bowevtr,  from  %  want 
«f  pnper  attntion  to  the  peculiar  habits  of  the 

tnlmsl.  or  was  the  nattim!  rc'iilt  of  the  tenacity 
with  which  the  deer  tnbe  adhere  to  their  ori- 
giailfatgi^Ucil  petition  as  a  law  of  nature,  u 
a  qncstion  not  ea?y  to  Ix;  decided. 

The  Aauriean  JUi  was,  until  veij  reoentlj, 
wdatuied  with  tiie  niooae,  from  its  ocnnmon 
Engliih  name  being  the  same  as  that  applied  to 
Ik  Eoropean  mooee.  The  size  and  appearance 
«f  ^  dk  are  verj  imposing ;  bis  air  denotes  con- 
flmoi  of  great  atreiigtlv  wlubt  his  tow«iing 
Iwmeichiitit  wenpons  capable  of  doing  much  in- 
jaj.  The  elk,  at  one  period,  ranged  over  the 
fMlv  fwt  of  tfM  Amefiean  eontiiMiity  and  la 
ftm  occasionally  fmind  in  the  remote  and  thinly 
Kttied  parts  of  Pennsylvania  i  but  the  number  is 
maSL  Doctor  fUchardton  states  that  its  north- 
en  range  is  al)out  the  ofUh  or  o7th  parallel  of 
ktitade.  The  elk.  lias  been  eoinetimes  donu  sti' 
oied  to  a  oertmn  degree ;  but,  at  the  same  tiaie, 
faa  Ha  warlike  difpeaition,  it  It  not  likely  that 
it  cruld  le  adf  fitiifwwuly  nlMtitated  for  the 
niadeer. 

BBGBAFHI&.  AamaUgenueofhardygnMea, 

of  the  canary-grass  tribe.  The  name  means 
'twice- marked/  and  alludes  to  the  appearance  of 
the  Ibliage.  Only  two  species  are  known,  and 
tike  eoe  of  thee*  is  classed  by  gome  botanists  as 
aa  amndo ;  and  the  other  by  other  botanists  as 
a  phakha  See  the  artidea  AnosDo  and  Camabt- 
Oum. 

PELPITTNIUM.  A  large  genus  of  hardy,  her- 
bMcooi,  ornamental  plants,  of  the  ranunculus 
<Her.  See  the  article  LiaKSPrB.  A  peculiar 
alkaline  sofailftnoe,  called  delphia,  is  obtained 
fr-rtn  the  seeds  of  r>r'j>hi'uium  gtapAuoffria,  The 
««cdB  are  digested  m  vitrioUcaUy  acidulated  wa- 
ter; ft  ptwipilaAe  b  thrown  down  by  means  of 
magnena  or  any  other  alkaline  eartfi ;  and  this 
fteeipitate  is  purified  by  solution,  digestion,  and 
cnpotation.  Delphia,  as  thus  obtained,  is  b 
white  crystaffiiM  powder,  of  feebly  alkaline  power, 
ssd  conlMiiiig  with  asids  to  ionn  bitter  nealral 
miu. 

DEMESNE.  A  park  or  suite  of  pleasure* 
cmir.'ls.  In  England  and  Scotland,  the  word  is 
of  onfrequent  use  and  Yarioua  meaning ;  but  in 
Mad,  it  is  the  enrmt  and  fistineym  deiip- 
utioQ  of  the  portion  of  an  estate  which  a  landed 
froprktor  retains  in  his  immediate  possession, 
whether  consisting  of  a  mere  park,  or  including 
i\s*j  home-farm,  finest,  and  other  grounds.  The 
■-(tee  of  a  demesne-steward  is  noticed  in  tiie  Sl^ 
tide  AecxT.   See  also  Doiuui. 

DmULGBKT.  Amedidnslftpplieationwhieli 

fiaunishes  the  effect  of  stimulating  or  acrimoni- 
OBs  sabatanoea  upon  the  sensible  parts  of  the 
mImI  bodj.  A  dsnniloettt  «th«r  Is  a  mere  di- 
bMBt,  and  ooniisls  wholly  or  principally  of  water, 
or  if  an  oily  or  mucilaginous  substance  for  lying 
orer  ib«  sensible  parts  of  the  body  like  a  sheath, 
nd  eoosuta  of  Tszioos  eili^  gun  arabio,  gum 


tragacanth,  or  nmnlinmllow.  A  doBnleent  is 
employed  in  Teterinary  practice  as  an  expedient 

for  preventinj»  mischievous  irritation. 

X>l!lNI>KOBI  UM.   A  large  and  very  splendid 
genvs  of  tro|»oal,  einphytoos  plants,  of  the  or- 
chis order.    A  considerable  number  of  species 
formerly  included  in  it  are  now  assigned  to  eight 
other  genera ;  but  between  thirty  and  forty  spe- 
cies still  belonging  to  it  arc  cultivated  in  the 
hothouses  of  Britain;  and  all  these  have  been  j 
introduced  since  the  oommeneemcnt  of  the  pre- 
sent century,  and  by  far  the  greater  number  [ 
within  the  last  22  years.    The  majority  are  nn- 
tives  of  India ;  and  nearly  all  the  remainder  arc  . 
from  Anstrslia,  Ouna,  and  Kepanl.  The  whole  | 
group  are  pre-eminently  Wautiful.  and  fling  a 
profusion  of  ornament  into  every  stove  where  | 
they  nlst  The  nobis  species,  J),  nobile,  intro*  I 
dnoed  from  China  in  1830;,  is  one  of  the  most  | 
gorgeous,  and  may  be  selected  as  a  fair  specimen  [ 
uf  all.    Its  very  stems  are  so  bright  and  trau^pa-  < 
rent  as  to  form  a  beautiful  oljleet ;  the  bright^  ' 
green  veins  of  its  leaf-sheaths,  seen  througli  the 
semitranaparent  skin,  have  a  striking  etfect ; 
and  the  flowers,  besides  being  exquisite  in  their  ■ 
tints  and  colourings,  are  unexcelled  for  delicacy 
of  texture  and  gracefulness  of  form,  at  first  nod- 
ding as  if  their  slender  stalks  were  unable  to  sus- 
tain the  weight,  and  then  disentangling  them-  I 
selves  from  their  ample  folds,  and  assuming  a 
horizontal  position,  with  a  rich  trumpet-shaped  ; 
lip,  and  an  apparently  sdld  eentre.  The  stems  i 
are  erect,  clustered,  light  green,  a  foot  or  up- 
wards in  height,  rather  compressed,  with  deeply 
furrowed  joints  of  about  three-fburths  of  an  inch 
in  length ;  the  leaves  are  rather  distichous,  nar-  '  | 
row-oblong,  obliq  n  1y  emarrrinate.  firm,  flat,  ob- 
tuse, with  thin  s^iUiitraaspareut  sheaths,  which  i 
quite  sorroond  the  stem  at  the  base,  and  perm*-  | 
nently  clothe  it  after  the  leaves  themselves  fall ; 
the  peduncles  are  ascending,  two  or  three  flowered,  ,  | 
banting  through  the  leaf-dieaths  at  thdr  baek,  i 
and  about  two  inches  in  length ;  the  flowers  ! 
when  in  bud  are  nodding,  when  expanded  hori-  '< 
zontal,  quite  spread  open,  and  -^-^  inches  in  ^ 
breadth ;  the  sepals  are  broadly  linear,  obtnse,  ^  | 
nearly  equal,  and  pale  greenish  yellow,  tipped 
with  rich  bright  purple ;  and  the  petals  are  ob-  j , 
tusely  oUong,  rather  wavy,  transparent,  very  I 
delicate,  and  the  same  colour  as  the  sepals  ;  and  ' 
the  lip  is  rolled  up,  very  shortly  unguiculate,  '' 
downy  both  inside  and  outside,  obovate  with  a 
deep  notch  on  each  aide,  deep  blood  red  in  the 
tube,  pale  greenish  yellow  on  the  disc  and  the 
edges,  and  tinged  with  purple  at  the  end.  8oute  \ 
of  the  finest  of  the  other  spcdes  are  As^'esiMt,  | 

with  purplish  flowers,  blooming  from  June  till  . 
August  ;  /).  f^nbriaium^  with  yellowish  flowers, 
in  April ;  1>.  crvHUnafnm,  with  whitish  fragrant  ; 
flowers,  in  April  and  May  ;  D.  PUrardi,  with  I 
pinkish  flowers,  in  March ;  D.  citcullatum,  also 
with  pinkish  flowers,  in  March ;  D.  /omunumf 
with  ivoiy-white  flowsis;  D,  OOtuiii,  with  bril- 
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liantljr  orange  and  ycUow  flowers,  fimn  June  till 
October;  D.  'inijliu.i,  and  D.  heterocarpxm  A 
(lividiuu  uf  the  geuuti  has  {Meudo-bulbou8  stems 
in  the  nuumer  ot  BHWofAjfUumi  and  may  be  re- 
garded as  intenaediaie  between  thai  geana  and 
Dendrobium. 

DENDBOMETER.  An  iutnunent  for  mea- 
suring a  growing  tree.  One  invented  by  Mr. 
Menteitb,  and  called  an  altimeter,  a  model  of 
which  may  be  seen  in  the  museum  of  the  High- 
land Soeifliy,  aacertains  the  height  by  actual 
measurement,  a  wheel  being  made  to  roll  up  the 
trunk  of  the  tree,  and  a  little  bell  to  strike  at 
every  foot  of  altitude.  One,  invented  by  Mr. 
Rogi Ts  of  Marlborough,  and  described  in  Tx)u- 
don'a  Encyclopeodia  of  Agriculture  and  in  the 
6th  volume  of  the  Meehanloli  Magazine,  is  a  nar 
I  chine  mounted  on  a  tripod  stand,  and  so  con- 
structed OS  to  take  nn;;]i  s  \wi\\  hurizontailj  and 
vertically,  and  to  ascertain  the  solid  contents  of 
the  tree  from  the  meaaiura  of  the  tanfenti.  Oae^ 
invented  by  Mr.  Gorrio  of  the  Annat  rtardenp, 
and  deeoribed  in  the  2d  volume  of  Loudon's 
Gardener**  Magazine,  aaeertun*  bei|^fc  and  girth 
by  nearly  similar  means  to  those  of  Mr.  Bogere* 
machine.  But  a  very  sinrple  method  of  a.<w;er- 
taining  the  height  of  u  trunk  by  actual  measure- 
ncnt  ia  to  fit  five  or  six  rods  of  deal  «t  baanboo 
upon  one  other  with  ferules,  and  in  a  tapcrinu; 
manner  like  the  pieces  of  a  fishing-rod ;  and  a 
fiseile  inetrument  <br  aeoertalning  the  dreamfer^ 

eiicf  of  tlie  trunk  at  different  parts  is  Broad's 
callipers, — en  instrument  composed  of  two  thin 
pieces  of  deal  about  13  feet  lon^',  with  a  brass 
limb  or  index,  on  whicJi  are  engraven  figures  de- 
noting the  quarter-girth  in  feet  and  inches.  In 
using  the  callipers  to  make  a  measurement,  "the 
index  end  ia  taken  hold  of,  and  the  other  apiplied 
to  that  part  of  the  trunk  where  the  girth  is  to 
be  taken,  openiag  it  so  wide  as  just  to  touch  at 
the  eame  time  both  ddei  of  it,  keeping  the  grad- 
uated index  uppermost,  on  which  the  quarter- 
girth  will  bo  shovm,  allowing  one  inch  in  thir- 
teen for  the  bark." 

DENDROPUAGI.  Inwela  which  prqy  npon 
trees.   See  the  article  BosTRtcBiDiS. 
D£MS  CAK1&  See  PoeVToors  Yioi^. 
DBN8HARE.  See  Baaaai>-Pu)OaB. 
DENSHIRmO,  or  DEvoKsaiRino.    An  old 
name  for  the  operation  of  paring  and  burning. 

DENSITY.  This  term,  strictly  speaking,  de- 
notes vicinity  or  closeness  of  portide*;  bot  in 
mechanical  science,  it  is  used  as  a  term  of  com- 
parison, expressing  the  proportion  of  the  number 
of  equal  mdmim^  or  the  qoaatitj  of  matter  in 
one  body  to  the  number  of  equal  inuhxiiJn'  in  the 
same  bulk  of  aaothex  body.  Density,  therefore, 
ia  directly  aa  the  quantity  ^  matter,  and  invetaely 
aa  the  magnitude  of  the  body.  Since  it  may  be 
shown,  cxperinientally,  that  the  quantities  of 
iuatt«>r,  or  the  iiuu^es  in  different  bodiut*,  are 
proportional  to  their  weight ;  of  ooosequenoe,  the 
deniity  of  any  bo^y  ia  directly  aa  ita  weight,  and 


inversely  as  its  magnitude ;  or  the  invent  ntio 
of  the  magnitudes  of  two  b  niies,  havinj*  experi- 
mentally equal  weight  (in  the  same  place),  coo- 
atitatea  the  xaalo  of  their  dcnsitiea.  Ke  My  it 
al>so1utely  or  perfectly  full  of  matter,  go  as  to 
have  no  vacuity  or  interstices :  on  the  contnty, 
it  if  the  opinion  of  Newton,  that  even  the  dMNit 
bodies,  as  gold,  &c.,  contain  but  a  small  portion 
of  matter,  and  a  great  portion  of  vacuity ;  or  that 
tht'y  contain  a  great  deal  more  pores  or  empty  , 
space  than  real  substance.  || 

DENSITY  OF  THE  EARTH.   The  detennina- 
tion  of  the  density  of  the  earth,  as  compared  with 
that  of  water,  or  any  oth«r  known  body,  if  a  «ttb>  |  \ 
ject  which   has  excited  considerable  interest 
amongst  modem  mathematicians ;  and  aotbiag 
can,  at  tirst  sight,  eeem  more  beyond  the  raaeh  | 
of  human  science,  than  the  due  solution  of  thic 
problem;  yet  this  has  been  determined,  and  on  I 
such  principles,  that,  if  it  b«  not  correctly  true, 
it  ia  probably  an  extoamdy  near  approximatioa.  ) 
The  first  idea  of  determining  tht>  density  of  the 
earth  was  suggested  by  M.  iiouguer,  in  oonae-  i 
quencc  of  the  attraction  of  Chimbonuo^  which  I 
afleotcd  hia  plumb-lino  while  engaged  with  Con 
damine  in  measuring  a  degree  of  the  meridian, 
near  (^uito,  in  Peni.  This  led  to  the  experiments 
on  the  mountain  Schehallien,  in  Scothmd,  which 
werf'  crtrric'd  on  tinder  the  direction  of  Doctor 
Mabkulyne,  and  afterwards  submitted  to  calcula- 
tion by  Doetor  Hntton,  who  determined  the  den- 1 
sity  of  the  earth  to  bo  to  that  (^f  water  as  4^  t<» 
1.   But,  in  consequence  of  the  specific  gravity  of 
the  mountain  being  assumed  rather  lem  than  it 
ought  to  have  been,  the  above  result  is  less  than 
the  true  density,  as  has  since  been  shown  by 
Doctor  Button  and  Professor  Piayfair,  the  former 
of  whom  makea  it,  in  hia  oorveoted  paper,  aa  M  , 
to  20,  or  nearly  as  5  to  1.    The  same  problem 
lias  been  attempted  on  similar  principles,  but  in  , 
a  totally  different  manner,  by  die  late  Mr.Oaven*  ' 
dish,  who  found  the  density  of  the  earth  to  be  to 
(hat  of  water,  as    4^  to  1 .  'Taking  a  mean  of 
all  these,  we  have  the  deuiity  of  the  earth  to 
that  of  waiar,  as  6-S4  to  I,  and  which,  as  wn  be- 
fore observed,  ia  pffobably  an  aktremely  nanr  ap* 
proxixnati<Mi. 

DENTARIA.  A  genu  of  hardy,  beantifbUy- 
flowering,  tuberous-rooted  plants,  of  the  cruci- 
ferous order.   The  bulblferoua  species,  populariy 
called  coralwort,  leadwort,  and  toothwurt,  />.  •wfr* 
bifera^  grows  wild  in  iome  moist  shady  woods  in 
England,  and  p'lssesses  abundant  beauty  to  be 
worthy  of  a  phu;e  in  the  parterre.   Its  root  has 
a  whitish  oolonr,  a  bnmoUng  haUt,  nad  tk» 
toothed  and  coral-like  appearance,  alluded  to  in 
the  names  toothwort  and  coralwort ;  ita  at«a  ia 
slender,  weak,  leafy,  and  about  SO  iaohea  lii^ ; 
its  leaves  have  a  bright  green  colour ;  its  "  bulba,'* 
alluded  to  in  the  name  bulbifera,  and  used  for 
propagating  the  plant,  have  a  scaly  form  and  a 
dark  purple  colour,  and  are  prodtwed  on  thtt  atom 
atthaaajlhaof  thclanvea;  anditafiamt*  grow 
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'  large  tat,h  reddish  purple  colour,  and  a  hand- 
:  mrnt  tppearaooe.  and  bloom  in  April  and  May. 

Ik  root,  when  dried,  has  a  greater  pungency 
I      Spniih  pdlitory ;  and  was  formerly  used  as 

t  ?fin»dT  for  tixithache.    About  a  dn7r»n  species. 

Ill  vaj  bcaattfol,  have  been  introduced  to  the 

ipaAMwtefdm  ef  ow  givdeMv  primipaUy 
cuntia^ntal  Europe  and  North  America ; 

aadione  of  than  might  probably  be  turned  to 


The  derelopmcnt  of  tlw  ttath 
Saa  fehaartklaa  Tkaaa  and 


nmnoN. 

rfywin?  animnl 
Aaor  AjiHAiA 
Hmmr-Dm  imdmm.  A  thing  to  he 
^rm  or  Icdicated  to  God.  PeTSons  who  have 
ttttfided  trials  tor  homicide  will  have  obaerTed 
teHiMielMiirttiB  nMii«  fbrth  tha  flMHuer 
of  tJie  death,  aOegea  it  to  have  been  occasioned 
%  s  blow  with  a  certain  weapon,  &c.,  "  of  the 
vC"  4c.  This  allegation  of  the  value  of 
tb  tiiiBg  which  caused  the  death,  aroee  from  the 
Ei/ljiii  law  of  deodands.  It  is  provider!  in  the 
liawal  law  (£xod.  xzi.  that  "  If  an  oz 
9M»an.lba»  lwdia,tha«K  diaU ba aloMd, 

tid     fltsh  ihall  not  he  eaten."   S-3,  by  the  law 
cl  itacsi,  whatever  was  the  cause  of  a  man's 
l*!^  hf  fttUng  upon  him,  was  destroyed,  or 
««a  oat  of  the  territory  of  the  republic.  This, 
«n.¥r.  Christian,  in  his  not??  npon  Blackstone's 
C  QiLeaUnes,  wum  one  of  Draco's  laws ;  and  per- 
lafs  V*  oMytUnk  the  jadgment  that  a  etatne 
^•AiW  be  thrown  into  the  sea  for  having  fallen 
^  t  nan,  leee  absurd,  when  we  reflect  that 
^■t  h  Mad  policy  in  teadiing  the  mind  to 
^^atfafriite  with  horror  tha  privation  of  human 
aad  that  fiuniliarity  even  with  an  insensible 
otj«et,  which  has  been  the  occasion  of  death, 
*>J  hma.  that  sentiBient.  TUs  refeetion,  sng^ 
Mr. Chri-tinn  in  reference  tn  the  Athe- 
na* bv,  «loes  not  seem  to  be  the  motive  for  the 
Oi  MBMt  hnr  «r  EngUnd,  that  what- 
^  cbittei  eanaes  the  death  of  a  penon,  shall 
is  an  ancient  doctrine  mentioned 
^  ^^BB  {Omnia  ftut  movtnt  ad  mortem  sunt 
^JsadB.  1. 3.  e.  5), and ili origin  ii  attributed 
t»  the  O'Aion,  that  where  a  mnn  w;^?  sTiddenly 
Oil  cf  ia  kit  lina,  eipiatien  ought  to  be  made 
fKiki  Ml  «r  Ui  eeal;  aai,  aaeetdiagly,  tha 
wiiich  .  ^ca^i  laed  his  death,  should  be 
^f<ttt«d  to  the  king,  to  be  devoted  by  him  to 
l^iMa  lteilatateof4EdwardI.,st  2»re- 
to  coroners,  providaa  that "  horses,  boats, 
R!»3       whfrpKy  any  are  elain,  that  pro- 
1^  trs  ciiied  shall  lie  valued  and  de- 


*^**ff^le  to  the  kinr  for  their  value  ;  in  wh 
WaiM  the  limaM  might  levy  the  amount  upon 
""'■WiHiiiellhataM.  Asaordingiy, in  aU 
l^^eau  for  homicide,  in  BngUnd,  the  grand- 
i^lyatf  the  instrument  that  immediately 
dsath,  and  its  value,  that  the  king 
^^AtMMiS      k  Ii  BO  ~ 


IflM  H  !■  eo  fbnnd  by  the  jury,  and  henee  the 

practice  of  finding  tlie  instrument  and  its  value, 
in  indictments  in  tlie  Fnited  States,  or  at  least 
in  some  of  thcni,  although  they  have  no  devnlunds. 
Though  these  forfeitures  were  crigtAally  incurred 
to  tlie  king,  yet  he  might  grant  them  away  to 
the  lord  of  the  manor  or  territory  upon  which 
the  imHh  bappeaed,  aa  he  waa  aoeoatomed  to 
grant  the  right  of  waifs  and  wrecks.  The  dc-o- 
dands  have  been  generally  8o  granted;  and  these 
grants  may  probably  be  the  reamm  that  this  an- 
cient singularity  has  so  long  remained  a  part  of 
the  English  law ;  for  the  right  to  the  forfeiture 
has  thus  become  a  subject  of  private  property, 
and  w  Bol  Ihkble  to  be  impatfed  by  the  kf^da- 
ture  without  compensation  to  the  parties  inter- 
ested. The  old  books  contain  a  good  deal  of 
quaint  and  ooriona  law  on  this  subject.  It  will 
be  observed,  that  so  distinction  is  made,  whether 
the  death  is  felonious,  excusahle,  justifiable,  or 
purely  accidental,  or  whether  the  instrument,  by 
wiiioh  it  is  occasioned,  bdloags  to  the  person  com- 
mitting the  homicide  or  to  another  ;  for,  s,nys  the 
Doctor  and  Student,  if  a  man  kills  another  with 
my  gwon],  atitl  the  swvrd  b  Ibrfdted ;  but  if  a 
person  be  killed  by  falling  from  a  thing  standing 
still,  as  a  cart,  it  is  nut  forfeited ;  if,  on  the  con- 
trary, a  horse,  ox,  or  other  animal  kill  a  person 
by  its  own  moiion,  by  running  over  him  or  others 
wise,  it  is  a  deodand.  It  is  said,  however,  that 
if  the  instrument  of  the  death  is  standing  still, 
only  the  part  whidk  iauaediatdy  oeeadoned  the 
death  is  forfeited ;  as,  if  one  attempts  to  climb 
up  the  wheel  of  a  cart  that  is  standing  still,  and 
falls,  and  is  thereby  killed,  only  the  wheel  is  for- 
feited ;  but  if  it  be  in  motion,  the  entire  cart  is  a 
deodand.  Only  chattels  are  forfeited ;  any  thing 
attached  to  the  freehold,  as  the  wheel  ol  a  mill, 
or  a  beU  haagbg  in  a  stoeple,  is  not  so;  and  no 
deodand  occurs,  unless  the  death  happens  within 
a  year  and  a  day  after  the  accident.  A  sale  of 
Hhe  aitiole  dees  not  exempt  it  from  forftitnre ;  as 
if  a  horse  strikes  a  man.  and  is  afterwards  sold, 
and  the  man  dies  within  the  year  and  day,  the 
horse  is  forfeited.  It  is  not  surprising  that  so 
whimsical  a  law  should  be  very  negligently  exe- 
cuted; the  juries  are  very  apt  to  mitigate  the 
forfeitures  by  finding  that  only  some  trivial  thing, 
or  only  a  part  of  an  entire  thing,  was  the  ooeik 
sion  of  the  death ;  and  the  court  has  generally 
refused  to  interfere  in  behalf  of  the  lord  of  the 
franchise,  to  assist  him  in  enforcing  his  claim  to 
thawhole  article.  There  are  no  dcodands  on  the 
high  seas,  though  it  his  hc  tn  ¥ai«l,  that,  if  a  man 
fall  overboard  from  a  vessel  in  a  fresh  water  river, 
and  is  drowned,  the  veaasl  and  cargo  are  strictly 
a  deodand  ;  and  the  above  statute  of  Edward  I., 
we  observe,  mentions  boats  as  one  species  of  deo- 
dand. Bat  in  this  case  the  jury  would  probably 
find  the  death  to  have  been  oooanonad  hf  the 
winds  or  the  water,  and  would  have  a  precedent 
sufficiently  analogous;  for  the  books  maintain 
that  if  a  nan,  ri^ag  over  a  river,  is  Uuown  off 
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his  ht)r<»e  hj  the  vlul^  nco  of  Ihf^  water,  and 
drowued,  the  horse  ii>  uoi  u  (]«;udand,  for  the 
death  wm  oceasioiied  by  the  current.  While  wc 
write,  two  bills  to  aliolish  dcodands  in  England, 
and  to  compensate  the  families  of  persons  killed 
by  aoeident  through  neglect,  as  under  the  law  of 
Scotland,  have  been  brought  into  parliament, 
and  will  prohnbly  be  placed  on  the  statute-book 
of  the  k!ji^<loni.  Dcodands  and  the  forfeiture  of 
cluittels  by  one  of  these  acts  ceased  from  and 
ufttT  the  \.-2i\x  of  September,  ISlfl;  and  by  the 
other  an  action  is  declared  to  be  maintainable 
agiuost  aiijr  pefioa  causing  death  through  neglect, 
&c.,  notwithstanding  the  death  of  the  penon  in- 
jured. 

DEODARA.  See  Gedab. 

DBSCHAMPSIA.  A  genus  of  haidy  perennial 

g;ra8fioe,  of  tho  out  tribe.  It  has  a  near  affinity 
to  the  hair-grass  genus.  Tho  tufted  species,  JJ. 
Map£tos%  was  formerly  called  Ain  om^itoaa^  and 
is  fully  noticed  in  our  arfii  lt'  Aiiia.  The  gluin- 
erated  species,  D.  gloineratat  grows  wild  on  the 
Scottish  mottntains^haaa  height  of  about  a  yard, 
and  flowers  in  June  and  July.  The  smooth- 
leaved  species,  D.  fm'r'f/ala,  also  grows  wild  on 
tho  Stiottiah  mountains,  and  has  a  height  of  i'^ 
or  14  inches,  and  flowers  in  July  and  August. 
About  a  dozen  exotic  species  are  known,  and 
most  have  been  introduced  to  Britain,  but  all  arc 
of  very  inferior  interest  to  the  fanner. 

DESMAN  THUS.  A  genus  of  tropical  plants, 
of  the  mimosa  or  acacia  diWsion  of  the  legumin- 
ous order.  About  twenty  species  are  known ; 
.ind  more  than  half  have  been  introduced  to 
British  collfctli-ins.  About  one-third  of  the  in- 
troduced species  are  aquati(»;  and  all  the  others 
are  snull  evergreen  shrubs.  The  leaves  of  aU, 
like  those  of  tla  mimosas  and  the  larger  Jinsi'm 
of  the  acacias,  are  beautifully  and  compoundly 
pinnate;  and  those  of  the  aquatic  species,  like 
those  of  Mimosa  tetuidva,  are  soii'^itive.  Tho 
flowers  of  most  are  white, — and  of  all  fasc  icled  ; 
and  this  latter  feature  is  alluded  to  in  tho  name 
Desmanthus,  which  signifiea  **  bundle-flowered." 

DESMODIUM.  A  hrsro  penus  of  plants,  of 
the  hedysaruu  division  of  tho  lugumioous  order. 
It  has  a  near  affinity  to  the  genus  hedysarum, 
and  ooraprises  very  many  species  which  wore 
formerly  included  in  that  genus.  Abont  1  ")0  npc- 
ciesot  It  have  been  botanically  dedcrihed  ;  and  GO 
or  upwards  of  these  have  been  introduced  to 
Britain.  About  one-fourth  of  thi'  introduced 
species  are  hardy,  perennial-rooted,  herbaceous 
plants,  principally  from  North  America;  and 
nearly  all  the  others  are  tropical  plants,  princi- 
pally small  evergreen  shrubs.  One  of  the  finest 
of  the  hardy  herbaceous  species,  Z>.  camtdenM, 
though  fiir  from  being  common  in  British  oollco- 
tioos,  may  be  selected  as  a  sufficient  specimen  of 
Um  whole  genus.  It  abounds  in  North  America, 
ftvm  Canada  to  the  Southern  Stales,  and  flowers 
with  us  in  July.  It'^  '^t m  i;  erect,  striated,  hairy, 
branched,  panicled,  and  from  lb  to  24  inches 


\\yj\\ ;  its  leaves  are  pinnatdy  trifoliate ;  its  leaf- 
lets are  downy,  oblungo-iauct>ulate,  and  two  or 
three  inches  long ;  its  racemes  an  niattyofloweied, 
terminal,  and  often  branched ;  its  corolla  hai  a 
fine  purple  rose  colour,  with  a  large,  speedily-re- 
flexed,  white>^spotted  vexiilum ;  and  its  pod  has 
generally  a  fine  oval  fimn,  and  ia  about  an  inch 
and  a  half  in  length. 

DESTB.UCTION  OF  CROPS.  The  partial  or 
total  ruin  of  agricultural  and  garden  plantafrom 
bad  management,  meteorological  agcncj',  or  tho 
attacks  of  fungi,  insects,  birds,  and  vermiu. 
Some  <^  the  chief  kmds  of  this  deettuetien  are 
noticed  in  the  artidea  AccinxKfi^  Bucm,  and 

DESTRUCTION  OT  SEEDS.    See  AoBiciri.- 

TURAL  SkBI>S. 

DEUTZIA.  A  genus  of  plants,  of  the  phila- 
delphus  tribe.  It  is  distiogutshed  from  other 
phiJadelphess  hy  ita  definite  stamens,  by  the  in- 
duplicate  a-'stivation  of  its  corolla,  and  by  two 
Other  and  less  obvious  characters.  Deutsia  tea- 
bra,  the  fint  tpecies  known,  is  a  hardy  craanum- 
tal  shrub,  and  was  introduced  to  Britain  from 
Japan  in  1833.  Its  stem  a>>out  6  feet  hicrb, 
and  not  quito  strong  enough  to  grow  erect  with- 
out propping ;  its  branches  have  a  reddish  blown 
bark,  and  are  but  slij^htly  angular;  all  ita  young 
shoots  are  rough  with  minute  starry  pubescence ; 
its  leaves  are  opposite,  in  pairs,  dark  green,  rough, 
ovate,  acuuiinate,  and  serrated;  and  its  flowers 
aro  fragrant,  white,  tive-petaled,  and  not  so  lartre 
as  those  of  the  snowdrop,  but  blooming  in  such 
numerous  clusters  at  the  tips  of  the  branches  as 
to  be  a  very  beautiful  object,  and  to  make  a  fine 
contrast  to  the  dark  green  foliage.  The  rough 
leavae  of  this  plant  are  employed  1^  the  Japnneae 
cabinet-makers  fur  poH^^hing  wood,  in  the  same 
manner  in  which  the  stems  ofHyuitetum  h^emale 
are  with  us;  and  the  whole  of  the  living  plant  is 
grown  in  lines  to  form  a  beautiful  live  enelosuiie. 

DKVIL-IN-A-BUSir.    See  Fk.wei^Flower. 

DK  V  IL'S-BIT,— botanically  iiweim,  A  genua 
of  plants,  of  the  teaed  tribe.  It  waa  eonatiuited 
out  of  sixteen  species  of  the  genus  Cephalarin, 
and  two  Bpe<»es  of  the  genus  Scabiosa.  Three  of 
its  species  are  evergreen,  AnilrallaBUidaffnbrubs ; 
three  are  hardy  ornamental  ;  and  inoet  of 

the  others  are  hardy,  ornamental,  perennial* 
rooted  herbs.    The  common  or  meadow  ^eciee, 
Suecua  pratttuit,  formerly  Setdnom  mmcmo;  gfrawe 
wild  in  the  woods,  hedge-banks,  and  inrii-t  Tnr;\ 
dowB  of  Britain,  and  also  occurs  frequently  in 
eom-fields.  Ita  root  is  bfatekish  and  tnfefting, 
and  has  an  abrupt  termination  as  if  a  pieco  had 
boon  bitten  ofi* ;  its  stems  are  round,  erect,  some- 
what branched,  and  about  a  foot  high ;  its  r.adi- 
cal  leaves  aro  dark  green,  hairy,  and  about  Ibar 
inches  long;  its  stem  leaves  are  small,  and  Urow 
in  a  pair  at  each  joint ;  and  its  flowetB  hav«  a 
violet  or  dark  pur^iah  Une  aoioatvfatti  aw  mmm^ 
times  milk-white,  and  resemble  in  general  a{>> 
pearaoce  those  of  the  garden  soatnous,  and  npi- 
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fcmrin  Aogiist  aod  September.  The  name  derU's- 
Mt  wmm  MggMled  hf  tbe  fima  c€  tlw  root,  ud 
•Dudes  to  an  ab«urd  and  rapeistiti<NW  legend. 
The  plant  is  of  use  to  djcra. 
I>EV  I  L'S-OUTS.    See  Dopder  and  Bixdweed. 
DKYIL'S-MILK,— Iwtanically  Euphorbia  Pep- 
bfA.    An  indigenous  species  of  epurge.    It  is  an 
1*^*'^  ta£Mts  cultivated  lands,  grows  9  or  10 
iMke*  hagit,  and  fl<nrerB  in  Juljr  and  Attgutt.  Its 
pf>fMiIar  name  alludes  to  the  acrid  milky  juice 
vkid^  in  common  with  manj  of  the  other  spurges, 
ioMOTctedinitoaten. 
DEV0NSHIRIN6.  See  Pabi^to  and  Bcrmko. 
DEW.    A  deposition  of  water  from  the  utnio- 
apon  the  surface  uf  the  earth.   The  cun- 
whidi  the  phenomena  of  dew  take 
the  following: — The  most  plentiful  de- 
poat  oeeurs  when  the  weather  is  clear  and  serene; 
verf  Htll*  is  «v«r  depodted  under  opporil«  tUt- 
CBtBstances.     It  is  never  sion  cu  nights  hoth 
cioodT  aod  windy.    It  is  well  known,  likewise, 
that  a  reduction  in  the  temperature  of  the  air, 
Mi     the  surface  of  the  earth,  always  accom- 
panies the  fulling  of  dew,  the  surface  on  which 
St  is  depoaited  being,  however,  colder  than  the 
ife  whvm.  Than  pbukomenft  admii  of  an  «Mjr 
aad  el-pant  eicpl.-ination  from  the  well-known 
•&ci  of  the  radiation  of  caloric  from  bodies. 
Ite  adinlioa  OMWtntly  taking  plaoe  in  tU 
bodies^  it  is  otmmu  tliat  the  temperature  of  any 
bcdr  can  remain  the  same  only  liy  its  rccei^nnp 
trom  another  6ouxv«  &a  many  rays  as  it  eiuit8. 
]» th»  CBM  of  Ae  earth's  surboe,  to  long  aa  tlie 
SOB  remains  a^'OTe  the  hurizon,  it  continncs  to 
laaetve  as  well  as  to  emit  heat;  but  when  the 
■OS  siain  below  the  iMtinon,  no  objcet  is  present 
m  the  atmosphere  to  cxchunc;e  rays  with  the 
earth,  which,  still  emitting  beat  into  free  space, 
BLUSt,  consequently,  experience  a  dimination  in 
Mm  tMsparature.  It  thus  becomes  not  only  many 
ccm  It  r  than  in  the  day-time,  hut  also 
than  the  superincumbent  air ;  and,  as  the 
timtkjt  wtoim  waterf  vapour,  this 
vapour  becomrs  condensed  on  the  cold  surface  ; 
klsa  ongia  of  dew,  and,  if  the  temperature 
k  bdnw  as*,  of  heax^frast  And 
MMntfc*  pnsjection  of  heat  into  free  space  takes 
^4ar»  most  readily  in  a  clear  atmosphere,  and  is 
impeded  by  a  cloudy  atmosphere,  it  is  under  the 
tmumm  aomiition  that  dew  and  hoaiwflNWt  are 
frmjr-<l  .  for  if  the  radiant  criloric,  proceeding 
tlie  earth,  is  intercepted  bj  the  olouds,  an 
ia  sslihUribtd,  and  the  ground  to- 
irly,  if  not  qnito,  the  Fame  temperature 
Um  adjacent  portions  of  air.   Whatever  cir- 
favour  radiation  fjavonr  abo  the  pro- 
dtvi  and,  acoodio^,  under  the 
te  erpcfsure.  dew  is  much  more  copiously  de- 
ou  (mm  surfaces  than  on  others.  Gravel 
md  pMiMcals  prqoot  bast  and  Mqnin 
icw         rvadiJy  than  a  grassy  surface.  Rough 
ponras  mrhoea,  as  shavings  of  wood,  take 
dew  than  sompUi  and  atdid  w«od.  Glnss 


projects  heat  rapidly,  and  is  as  rapidly  coated 
with  dew.  But  bright  metals  attrset  dew  mncli 

less  powerfully  than  other  bodies.  Water,  which 
stands  at  the  head  of  radiating  substances,  is 
seen  to  condense  the  vapour  of  the  superincum- 
bent air  in  such  a  manner  a<>  tu  create  thick 
mists  and  fijs  ovrr  its  surface.  The  unusual 
abundance  of  precipitated  moisture  over  ponds 
and  streaim  is  attributable,  however,  not  merdy 
to  the  inferior  temperature  of  their  waters  to 
the  air,  arising  from  radiation,  but  to  the  cir- 
ennstaiioe  that  more  ni(nstttre  is  ordtnarily  con- 
tained in  saeh  air,  Bince  the  sheltered  situation 
it  enjoys  prevents  its  hcinj^  home  away  by  those 
aerial  currents  prevailing  elsewhere.  An  ao- 
quaintanoo  with  the  cause  whidi  prodnees  dew 
and  hoar-frost  enables  ns  to  understanr?  th*^ 
ratiomlt  of  the  process  resorted  to  by  gardeners 
to  protect  tender  plants  fnm  eold,  wliii^  consists 
simply  in  spreading  over  them  a  thin  mat  or 
some  flimsy  substance.  In  this  way,  the  radia- 
tion of  their  heat  to  the  heavens  is  prevented, 
or,  rather,  the  heat  which  they  emit  is  Ktnmed 
to  them  from  the  awning  above,  and  they  are 
preserved  at  a  temperature  considerably  higher 
tiian  that  of  the  sumnnding  atmospihere.  To 
insure  the  full  advanlnpe  of  this  kind  of  protec- 
tion from  the  chill  of  the  air,  the  coverings 
tbould  not  touch  the  hedks  they  are  intended  to 
defend.  Garden  walls  operate,  in  p.ort,  upon  the 
same  principle.  In  warm  clirrKvtes,  the  de[H).si- 
tion  of  dewy  moisture  ua  animal  sultutauces 
hastens  their  putrefaction.  As  this  nsnsUy  hap- 
pens only  in  clear  nights,  it  was  anciently  snp- 
posed  that  bright  moonshine  favoured  animal 
corruption.  This  rapid  emission  of  heat  from 
the  surface  of  the  ground  enaMcs  us  to  explain 
the  artificial  formation  of  ice,  during  the  night, 
in  Bengal,  while  the  temperature  of  the  air  is 
ahove  32**.  The  nights  most  favourable  for  this 
effect  are  those  which  are  the  calmest  and  roost 
serene,  and  in  which  the  air  is  so  dry  as  to  de- 
posit l!ttl«  dew  sfler  midnight.  Olottds  and  in- 
(pient  changes  of  wind  nev<>r  fail  to  interrtipt 
the  congelation.  The  enclosures  formed  on  the 
ground  are  fvur  or  five  ft«t  wide,  and  have  walb 
only  four  inches  high.  In  these  enclosures,  pre- 
viously bedded  with  dry  stmw.  broad,  shallow, 
ungLazed  pans  are  set,  containing  water.  Wind, 
which  so  greatly  promotes  evaporation,  prevents 
the  freezing  altogether ;  and  dew  forms,  in  a 
greater  or  less  degree,  during  the  whole  of  the 
nights  most  productive  of  ice.  The  stmw  is 
carefully  preserved  dry,  since  if,  hy  accident,  it 
becomes  moistened  by  the  spilling  of  water,  it 
conducts  heat,  and  raises  vapour  from  the  ground, 
80  as  greatly  to  impede  the  congelation.  The 
radiation  from  the  earth's  surface  is  one  of  those 
happy  provisions  for  the  necessities  of  Uving 
bdnip,  with  whicih  nalun  evciywhefe  alMmnds. 
The  heavy  dciv  'iThich  fall  in  tropical  regions  are, 
in  the  highest  degree,  lienefioial  to  vegetation, 
which,  but  for  this  supply  of  moisture,  would,  in 
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countries  where  scarcely  any  rnin  falls  for  months, 
be  soon  scorched  and  withered.  But,  after  the 
high  temperature  of  the  day,  the  gromid  ndiates 
under  these  clear  skies  with  great  rapidity;  the 
surface  is  quickly  cooled,  even  to  a  great  extent, 
and,  aa  soon  at  this  refreshing  cold  is  produced, 
the  watery  vapour,  which,  from  the  gr(?at  daily 
evaporation,  exists  in  large  quantities  in  the  at- 
mosphere, is  deponled  Abundantly.  This  deposi- 
tion is  more  plentifiil,  aboy  on  plants,  from  their 
greater  radiating  power;  while,  on  hard,  hare 
ground  and  stones,  where  it  is  less  wanted,  it  is 
comparatiTelj  trifling.  Tn  ooU  climates,  the 
earth,  being  cold  and  sufficiently  moist,  requires 
little  dew ;  accordingly  the  clouds,  which  are  so 
common  in  damp  and  eUOy  regions,  prevent  the 
radiation  of  heat :  the  surface  is  thus  preserved 
warm,  and  the  deposition  of  dew  is,  in  a  great 
measure,  prevented. 

DEWBERRY,— botanically  Rulnu  Ccen'uA.  An 
indigenous,  deciduous,  trailing,  fruiting  plant,  of 
the  bramble  genus.  It  grows  wild  on  the  borders 
of  mokt  Adds,  and  in  other  rin^lailj  moist  situa- 
tions  in  Britain,  and  throughout  most  of  con- 
tinental Europe.  Its  stems  are  weak,  slender, 
prickly,  and  tndling ;  its  leaves  are  hrge,  trifoli- 
ate, and  dusky  green ;  its  flowers  are  whitish,  and 
come  out  from  the  ends  and  sides  of  the  branches 
in  July  and  August ;  and  its  fruit  is  large  and 
bluish,  has  a  glavcotta  bloom  or  waxy  seoretion 
of  a  dew-like  appearance,  alluded  to  in  its  popu- 
lar name,  and  abounds  in  a  juice  from  which  an 
exodlent  wine  can  be  made. 

DEWLAP.  The  fleshy  membranaceous  sub- 
stance which  is  pendant  on  the  throats  of  cattle. 

DEWRETTING.  The  exposing  of  flax  or 
hemp  to  the  Infloenoe  of  the  dews,  by  spreading 
it  out  on  grassy  ground,  with  the  view  of  accel- 
erating the  sepiaration  of  the  fibre  from  the  fecu- 
lent matter. 

DEWSTONT;.  a  variety  of  limestone  which 
abounds  in  Nottinghamshire  and  in  some  of  the 
more  nortbem  countiei  of  England. 

DIABETES.  A  morbid  copiousness  of  urine. 
It  is  U!?u:illy  ocfasionod  hy  diuretic  stimulus  upon 
the  kidneys,  cither  lu  seosequenco  of  overdosing 
with  dinretie  medicines,  or  of  the  nee  of  too 
powerfully  Hifir'-tic  food,  such  as  mow-burnt  hay 
and  various  green  plants  or  parts  of  plants  brows- 
ed from  the  fields  and  hedges ;  and  it  b  sometimes 
caused  also  by  hard  labour,  old  surfeits,  or  pro- 
longed sickness.  It  usually  begins  with  mere 
copiousness  and  frequency  of  urinary  discharge ; 
it  proceeds  to  a  very  immoderate  flow  of 
urine,  most  frequently  limpid  like  water,  but 
sometimes  turbid  or  whey-like ;  and,  in  its  worst 
form,  it  involves  a  prodi^ona  disduffge  of  urine, 
and  is  accompanied  with  insatiable  tliirst.  sickly 
appetite,  dryness  of  the  mouth,  considerable 
fevevishaeM^  and  tapul  emaeiation  and  leas  of 
strength.  It  onght  to  bo  combated,  first  and 
chiefly,  hv  thf  careful  invostiirition  and  thorough 
removal  ut  its  causes ;  next  with  a  diet  of  wheat, 


barley,  or  ground  beans,  occasionally  and  dligfatl 
intermixed  with  carrots,  beet,  or  similar  food 
and  next,  by  the  administration  of  lime  wste 
and  of  diaphoretics  and  tonics.  If  the  case  b 
recent,  a  ball  of  one  drachm  of  opium,  two  drachnD 
of  powdered  ginger,  and  half  an  onnee  of  yeBsn 
Peruvian  hark,  with  a  quantity  of  synip  sufficicr 
for  amassment,  may  efiect  a  cure ;  but  if  the  cat 
be  prolonged  and  violent,  and  have  dthsr  lerisCe 
this  medicine  and  ordinary  diaphoretics  and  t* 
nics,  or  hecn  aggravated  by  neglect  or  had  trea 
ment,  it  will  require  much  nicety  and  complioi 
tion  of  management,  and,  nnlem  prompdj  eon 
mitted  to  the  care  of  a  skilful  veterinary sugeoi 
will  very  probably  prove  &taL 

DIABLV.  A  Vreneh  machine  for  moving  frot 
place  to  place  orange  trees  and  other  large  ac 
hcnvy  plants  growing  in  Urge  boxes.  It  is  lo 
and  fuur-whecled,  and  is  provided  with  means  fi 
lifting  the  heavy  box  8  or  12  inches  vertical 
from  the  ground,  and  for  retaining  it  there  durir 
the  time  of  its  being  wheeled  to  another  spi 
The  madiine  ia  figvrad  and  deaerihed  in  the  5i 
volume  of  Loudon's  Gardener's  Magaiine; 

DIADELPHIA.  SooBotast. 

DIAOKOfilB.  An  enonlBattoa  of  tiie  sym 
toms  of  a  sick  animal,  with  the  view  of  asoertai 
ing  the  precise  nature  and  the  present  conditit 
of  its  disease.  This  is  both  the  most  difficult  at 
the  most  impOTt&nt  exefcise  of  medical  dcilL 
comparatively  small  amount  of  ptudy  may  enat 
any  man  to  select  the  proper  remedy  for  each 
the  nnmerout  diseases  to  whidi  the  domestie  a 
stock  animals  of  a  farm  are  usually  subject ;  1; 
prolonged  study,  considerable  experience,  and 
some  cases  penetrating  judgment,  are  requis 
for  correct  diagnugis. 

DIAMETER.  The  straight  line  drawn  throu 
the  centre  of  a  circle,  and  touching  the  two ' 
posite  points  of  the  eircnmferenoe.  It  thus 
vides  the  circle  into  t\ro  equal  part*  and  is 
greatest  chord.  The  radius  is  half  tliis  diamet 
and  consequently  the  space  compnhended 
tween  the  centre  and  circumference  of  a  circ! 

T>IAMOND.   The  hardest  and  most  ralut 
uf  ail  the  gems.   To  the  account  of  the  diam' 
already  givm  in  the  article  Oakboh,  we  will  t 
add  at  present,  that  diamond;?  are  of  vnriong 
ours ;  but  the  colourless,  which  is  the  sort  mo 
used  in  the  arts,  is,  when  pure,  perfectly  el 
and  pellucid  as  the  purest  water.  Hence 
phrases,  the  voter  of  a  diamond,  a  diamont 
the  Jinut  voter,  &c.    The  colourless  diamt 
are  not,  however,  the  most  common.    The  M 
colours  are  blue,  pink,  and  dark  brown  ;  but 
low  diamonds,  when  the  colour  is  clear  and  e 
timraghont,  are  very  beantilUI  and  mueli  vnl 

Pale  hluc  diamonds  are  also  very  fine  and  ) 
but  deep  blue  still  more  rare.  The  hurgost 
mond  hitherto  found  is  in  tiie  possession  ol 
rajah  of  Mattan.  in  the  island  of  Borneo,  w 

it  was  fo i.n  1  i.Kout  eighty  years  since.  It  W| 
three  hundred  and  sixty-seven  carats.    It  i 
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■chbed  M  having  the  tiof^  of  an  egg,  with  an 

•fa,  tlw  gtmmnor  of  Balavia  tried  to  purchase  it, 

aad  f>ffVr<?d  in  oxchang-e  one  IiundnKl  and  fifty 
thouaaiid.  dvLLar^,  tvv«  l&rge  brigs  of  war,  with 
tkax  guns  and  am  munition,  and  other  cannon, 
with  p-T?rdcr  and  shot.  But  the  rajah  refused  to 
fait  mih  a  jewel,  to  which  the  Malajs  attach 
mimmhmm  ptmtn,  tad  wlack  tintf  imagine  to 
connected  with  the  fate  of  his  family.  This 
is  mentioned  in  the  momoirs  of  the  Ba- 
cociety.  The  diamond  is  the  hardest  of 
aA  ksown  aubetanoea.  Nothing  will  scratch  it, 
WW  can  it  cut  but  by  itstlf.  By  cutting,  it 
uquixea  a  bnliiancj  and  play  of  lustre  that  much 


Tras  well  known  to  the  ancients ;  its  name,  both 
ta  Greek  and  Latin  {mUftmt^  adamaa),  implying 
{■fiMihlB  bwdacH.  Tin  aiusenti  did  not  oon- 
iae  the  word  adamcu  to  indicate  the  diamond 
alooe,  bat  applied  it  to  other  hard  and  eufnmnn- 
tuw  snbataaoea.  Thej  were  unacquainted  with 
tkm  Mt  «i  cutting  the  diaoMttd,  sattifytng  them- 
wlv?s  with  those  which  were  poliBhed  natural- 
ij;  but  knew  of  the  property  of  its  powder  or 
Ah*  Cor  <ttt4iag,  engnmag,  and  pofishiBg  other 

rt-<»^  The  art  rf  nittinrr  and  polishing  the 
,  waa  unknown  in  Jiurope  till  the  fifteenth 
Mfave  tint  pawd,  rough  and  uapol- 
iriwd  ones  were  set  as  ornaments,  and  valued 
acc'.r.lirii?  to  the  beauty  and  p>erfcction  of  their 
CTjstaiiizatiou  and  transparency.  This  art  is 
■M  to  have  been  invenied  and  fiist  practised  in 
1 1'^.  by  Louis  de  Berquen,  a  native  of  Bruges. 
Cimlea  the  Bold,  duke  of  Burgundy,  was  one  of 
•hafnt  priaesa  of  aedem  tiact  who  affedcd  a 

great  spltnduur  in  diamonds.  Among  engraved 
er  scuiptured  diamonds  is  one  with  a  head,  which 
Cw«i  lul^ly  imagined  to  be  antique,  and  called 
it  a  portrait  of  Postdonius.  It  belonged  to  the 
^ke  of  Ik  if  r  l  Lessing  thinks  that  many  of 
ftbe  ei^^v«d  antique  gems,  which  are  called  dia- 
mmim,  an  Mthiag  bittanietli3r«fei,  wpphires,  and 
e  laeralda.  deprived  of  their  colour  by  the  opera- 
o(  IHamonds  are  valuable  for  many 
Tlieir  powder  ia  tto  best  for  tbe  kpi- 
fMQ  engraver,  and  more  economical 
any  other  materia!  for  cutting,  engraving, 
and  polisJiiing  hard  otoncs.  Glaziers  cut  glai>s 
with  tkeiB ;  gLa&s  cutters  looking-glasses,  and 
«Ch<er  articles  i  f  wiud  w  and  plate  glass.  The 
'a  diamond  is  set  in  a  steel  socket,  and  at- 
lo  »  wooden  kaadlo  oboni  the  liae  of  a 
thick  pencil  ft  is  very  remarkable,  that  only 
tibe  point  ot  a  natural  crystal  can  be  used  i  cut 
or  rnpUt  diamonds  •cratch,  Imt  the  ^aas  will  not 
;  aloog  the  scratch,  as  it  does  when  a  natural 
is  used.  An  application  of  tho  diamrnd. 
ad  ^xat  importance  in  the  art  of  engraving,  has 
iMa  aba  and*  witiiia  a  ftw  ytan,  to  tbo  pnr- 
po0*  ( f  drawing  or  ruh'ng  lines,  which  are  after- 
wards v>  Im  deepened  by  aqua  fortis.  Formerly 
Moel  points,  called  dching  nudUt,  were  and  $at 


that  purpose ;  bat  they  soon  became  blunt  by  thn 
friction  against  the  oopper,  so  that  it  baa  always 

been  impracticable  to  make  what  are  called  flat 
or  errn  tints  with  them ;  such  as  tho  azure  parts 
of  skies,  large  architectural  subjects,  and  the  sea 
in  maps;  but  the  diamond,  bdng  tofned  to  a 
conical  point,  or  otherwise  cut  to  a  proper  form, 
is  not  worn  away  by  the  friction  of  the  copper, 
and,  consequently,  the  fine*  drawn  bj  it  are  all 
of  equal  thickness.  The  diinm  .nd  etching  points 
are  turned  in  a  Uthc,  by  holding  a  thin  Sj^nter 
of  diamond  against  them  as  a  chiseL 

DIANDRIA.   See  Botasy. 

DIANELLA.  A  genus  of  tuberons-rooted,  or- 
namental, greenhouse  plants,  of  the  asphodel 
offdor.  liwjr  naturally  grow  in  wooda,  and  are 
therefore  named  after  Diana,  the  mythological 
goddess  of  the  woods.  Seven  or  eight  species 
have  been  intvodneod  to  Britain  ttvm.  Aoatralia, 
and  two  from  India ;  and  several  more  are  known. 
All  the  introduced  species,  except  one,  have  blue- 
coluurod  flowers ;  and  the  greater  number  bloom 
in  the  beginning  of  autumn. 

T)TANTnr:5  A  large  and  superb  genus  of 
ornamental  plants,  containing  the  carnation  or 
type  of  tibo  natural  order  Oa^phyllead.  About 
one  hundred  species  of  it,  besides  the  innu- 
merable varieties  and  the  several  hybrids  of 
the  carnation  and  the  garden  pink,  cxtit  wttiiin 
Great  Britain ;  and  all  art  bmntifiil,  jamk  are 
deliciously  fragrant,  and  many  nre  incTpresffibly 
exquifitc.  The  name  dianthus  aignifies  "tho 
diiiiM  flower,"  and  parUenlaily  alludes  to  the 
beauteous  form,  the  mnpnificent  colouring,  and 
the  luscious  perfume  of  tlie  carnation.  The  three 
best-known  spedei,  with  tfaeir  varietiee  and  hy- 
brids, are  the  subjects  of  our  articles  Caii>  atiox, 
Pixa,  and  Sweet- Wiluam.  Six  species  grow  in- 
digenously in  Britain ;  the  great  majority  of  the 
introduoed  OKOtio  species  are  small  beriweeoiu 
evergreens ;  five  are  slightly  tender  evergreen  un- 
dershrube;  and  about  40  known  species,  natives 
of  diflbrmt  oUmea  from  our  own,  have  net  yet 
been  introduced.  We  can  afford  space  here  for 
only  the  briefest  possible  notice  of  our  native  spe- 
ciee. 

The  Armeria,  Diantktu  armeria,  is  an  annual, 
and  grows  wild  in  the  gravelly  pastures  of  some 
part^  of  England,  aud  has  frequently  a  place  in 
gardens.  Ita  stem  is  about  a  foot  hi|^ ;  and  its 
flowers  have  a  red  or  pink  colour,  and  nnt'irally 
bloom  from  July  till  September. — The  prohlcrous 
■peeies,  I>.  proli/erf  ia  also  an  annual,  and  a  na> 
tivij  (  some  of  the  gravelly  pastures  of  England, 
and  fre^uentljr  figure  among  warden  annuals.  Ita 
stem  is  about  9  teebes  high ;  «nd  its  flowen  have 
a  pink  colour,  and  naturally  bloom  in  July  and 
August. — The  dt'lt.1  like  species,  D  'hlffifien,  is  a 
herbaceous  perennial,  and  grows  wud  in  eomo 
grawlly  pastures  of  both  England  and  .Scotland. 
It^i  stem  is  about  9  inches  high  ;  aiui  its  flowers 
are  flesh-coloured,  and  bloom  from  June  till  Oo- 
toboTin-The  glaucoua-laaTed  species,  D.  glaucut, 
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is  ako  a  herbaceous  perennial,  and  a  native  of 
some  gravelly  pastur*  s  of  Britain.  Ito  stem  is 
only  3  or  4  lnch'>s  liifjh  ;  n\n\  it*?  flowrrs  are  white, 
and  bloom  frora  Juno  till  October. — The  grey 
species,  D.  wmvt,  is  k  herhsoeous  perennial,  of 
Foini'  rocVy  situations  inbotli  Eniland  niiJ  ?c<..t- 
lan<L  Its  stem  is  about  4  inches  high ;  and  its 
llowoTfl  are  flesh-ooloured,  and  appear  in  June 
and  July. 

DIAPKXTE.  A  tonic  compound  f-rnifrly 
much  used  in  farriery.  It  consisted,  for  a  time, 
of  equal  parts  of  gentian  root,  bay  berries,  birUi- 
wort,  myrrh,  and  shavings  of  ivory  ;  and  it  after- 
wards oonsiBtcd  only  of  the  first,  st^c  iiid.  and 
filltd  of  tbese  ingredientt.  But  in  the  practice 
of  all  enlightened  fanien,  It  it  qnite  anpeneded 
by  simpler  and  hotter  tonics. 

DIAPHORETIC.  A  njedicine  or  medicinal  ap- 
plianee  whioh  keeps  the  pores  of  an  animal's  skin 
open,  and  promotea  liotli  it?  Fungible  and  its  in- 
seosilde  perspirations.  The  best  diaphoretics  for 
the  horse  are  warm  elothing  and  good  grooming ; 
and  these,  with  sometimes  the  jiid  of  exercise, 
are  usually  necessary  to  bring  out  a  full  or  even 
tolerable  effect  from  internally  administered  dia- 
phoretics. Hot  stimulating  drugs,  somtHBsd  with 
opiate  and  antinionial  preparations,  are  useful 
diaphoretics  in  some  instances  in  which  the  horse 
is  feeble  and  Mde4io«md,  and  lias  a  drf 
coat ;  hnt  antimonlal  propfinition.s  alone  are  al- 
most the  only  diaphoretics  which  can  with  safety 
be  given  him  intemallj  in  eaasa  of  fever. 

DIAPHRAGM.  A  large,  rohwt,  muscular 
membrane  or  «.lcin,  placed  transversely  in  the 
trunk,  and  dividing  the  chest  from  the  b«ily.  In 
its  nataial  situation,  the  diaphragm  is  oonvez  on 
the  uppfr  Fidp  toward.s  the  lireast,  and  concave 
on  its  lower  side  towards  the  belly;  therefore, 
when  its  fibres  swell  and  oontraet,  it  must  be> 
come  plain  on  each  side ;  and  consequently  the 
cavity  of  the  breast  is  enlarged,  to  give  liberty 
to  the  lungs  to  receive  air  in  inspiration ;  and 
the  stomach  and  intestines  are  pressed  for  the 
distribution  of  their  contents:  hence  the  use  of 
this  muscle  is  very  considerable.  It  is  the  prin- 
cipal agent  in  res^ration.  partienlarlj  in  inspfra- 
tion  ;  for,  when  it  is  in  ac*:-'n  t!ie  cavity  of  the 
chest  is  enlai|ced,  particularly  at  the  sides,  where 
the  lungs  ate  ohieilly  dtuated ;  and,  as  tho  lungs 
must  always  be  contiguous  to  the  inside  of  the 
chest  and  upper  side  of  the  diaphragm,  the  air 
rushes  into  them,  in  order  to  fill  up  the  increased 
space.  In  expiration,  it  is  relaxed,  ani  pushed 
up  by  the  prcFPuro  of  the  alMloininal  muscles 
upon  the  viscera  of  the  abdomen ;  and,  at  the 
flame  time  that  thejr  press  it  npwaids,  they  pull 
down  the  ribs,  by  wliich  the  cavity  of  the  chest 
is  diminished,  and  tho  air  suddenly  poshed  out 
of  the  lun«r«. 

PI AKKIKKA.  A  relaxed  oondltlon of  aa ani- 
maPs  bowels.  It  is  sometimes  a  mere  successful 
effort  of  the  constitution  to  get  rid  of  matter 
wbidi ironld be  iiynrioof  to  hcalOi;  and 


DIABBHCEIA. 

times  arises  from  a  temporary  or  stimulated  over- 
action  of  certain -(tf  the  digestive  organs ;  and  in  \ 
neither  of  these  cases  is  it  to  he  rr-frardod  as  a 
disease.  But  in  most  instances,  it  is  truly  mor- 
bid ;  and  in  some,  it  is  not  a  little  daBgerona. 
It  diffiTS  from  (ly.sentery  in  being  merely  a  re- 
laxation, and  not  an  inflammation,  of  the  mucus 
membrane  of  the  intestines, — in  having  its  seat 
principally  in  the  small  bowels,  while  dysentery 
has  its  seat  principally  in  the  large  bewels, — in 
causing  a  discharge  more  copious,  very  liquid, 
and  without  any  glaitj  mncoua  matter,— in  caoa- 
ing,  from  its  very  commencement  a  free  or  copious 
purging, — and  in  being  usually  unaccompanied, 
in  its  early  stages,  with  mueh  fever  or  with  any 
other  considerable  disturbance  of  the  health. 
Dysentery,  it  may  be  intern  d.  therefore,  is  gen- 
erally the  more  dangerous  disease  of  the  two. 
See  the  artiole  Dvsbbtbrt.  Diarrhoea,  regarded 
phypioloptciilly,  is  an  acceleration  in  the  peristaltic 
motion  of  the  bowels,  accompanied  with  increased 
secretion  of  fluid  matter  in  the  intestines,  or  with 
a  niorbid  inaptitude  in  the  absorbent  vessels  to 
take  up  the  due  proportion  of  liquid  from  the 
mass  which  passes  into  the  intestines  firom  the 
stomach. 

Diarrhoea  in  bnrses  is  not  very  frequent  inoccaf- 
rence,  and  seldom  serious  in  character  or  difl^ 
ouH  of  enre.  It  is  oeeasiooed  variously  hf  «so- 
stitutional  weakness  in  the  bowel.i,  by  lightncja 
and  smallness  in  the  organic  structure  of  the 
belly,  by  the  drastie  ^«et  of  over-purging  with 
medicine,  by  a  suppression  of  perspiration,  by 
imperfect  assimilation  of  food,  by  great  and 
sudden  change  of  diet,  by  ovcr-«ocretion  of  bile, 
and,  in  a  lest  d^ree  and  more  infroqoeotly,  by 
some  other  cause?.  When  the  disease  is  consti- 
tutional, it  must  l>e  palliated  by  a  gentle  and 
constant  antagonism  upon  its  peculiar  causes, — 
whether  in  the  form  of  moderating  drink,  mo- 
derating labour,  or  tontcally  strengthening  the 
digestive  organs;  when  it  arises  from  any  ordinary 
temporary  cause,  it  may  generally  be  cured  by 
change  of  diet  and  un  increase  of  warmth;  and 
when  it  is  either  very  violent  or  much  prolonged, 
it  must  bo  snbdaed  by  means  of  asMngenti, 
first  by  the  moutli,  and  then,  if  need  be,  by 
injection.  The  best  astringents  are  powdered 
catechu,  prepared  opium,  preparad  enalk,  nd 
common  alum;  but  the  last  of  these  ought  not 
to  be  tisod  in  any  but  the  very  worst  cases, 
aud  the  others  should  be  admmistercd  in  some 
such  smollisiit  Mbttuaoa  as  tiibi  boiled  ataidi  or  | 
arrow- root. 

Diarrhoea  in  cattle  is  much  more  frequent  and 
dangerous  than  in  horssa,  «nd  la  distingulslMd 

by  veterinary  nosologists  into  acute  and  chronic, 
the  former  sudden  and  active,  and  the  latter  slow 
and  of  long  continuance.  Acute  diarrhoea  occa- 
sions an  almost  constant  discharge  of  slimy,  frothy 
faeces  intenni\ed  with  bulf-dige.Mti  d  ftH)d  ;  and  is 
caused  by  eating  unwholesome  herbage,  by  sud- 
dan  dwnga  of  tomparatnrs,  by  passing  fat  n  heated 
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iatO'  eald  water,  hj  Ijing  out  in  cold  or 
tmp  weaiher,  by  fttigw  in  trawi^ing,  or  by 
■ST  similarly  acting;  circamstance ;  ami  it  oui^ht 
to  ioe  treated  by  oocnibrtably  housing  the  ani- 
■■I,  tmA  admiaiBteriiif  ftnSki  parfjraki've.and,  in 
h^i  cose*,  by  inoderate  Tileedin;»  and  tho  a^lmiiiis- 
o£  alkalieg  aad  astringents.  Chronic  diar- 
a  frsqaeni  diaohaii«  of  liquid, 
f-'K-A.  frothy,  and  »>aiewhat  dark-coloured  fieoei, 
Sifed  gTidaa.1  I'Ut  st-^ady  eruaciation  of  the  region 
of  tkji  t  jes  aad  of  th«  whuk:  I'raiae ;  aud  is  caused 
bf  fool  food,  oadott  «zpo8aii»,  «ntr-fatagae  under 
iotdiTLz.  exhaustion  from  excessive  suckling  of 
osifes,  and  smular  aroumstances ;  and  requires 
pwk  nmtyofticttlaMBt,  and  fOB«lain«i  a  dbange 
or  aeries  of  remedial  measures,  but  chiefly  the 
caxttioos  use  of  mild  aperients  to  carry  off  irritat- 
ing secretions  or  olistmctions,  the  administration 
o€  mercarials  and  tonics  to  correct  the  morbid 
aetkn  of  the  liver,  tho  judicious  exhibition  of 
aMxiagefita  to  act  upon  the  relaxed  mucous 
■  iwliiiii  «k»  iafeMfiMs,  and  the 
cf  the  diet  to  hay,  gruel,  bean-meal  na*h| 
driest  and  ohoioest  pieoes  of  pasture. 

Duuitsaa  k  a  very  oommon  dieeue  ef  ealvee 
of  from  two  to  six  weeks  old,  and  not  unfre- 
qnendy  proves  fistal.  It  is  ppnerally  occasioned 
fiiber  by  undue  exposure  to  the  weather,  by 
mMm  aad  fagadkioBe  weaniag,  or  by  first  balf- 
starration  and  nctt  a  half-surfeit.  The  faeces, 
bom  the  Tery  commencement  of  the  disease, 
wwiM  aa  aaeaMiw  prapoiiioa  of  nmeai>  and 
they  afl*-rward.s  become  fetid  and  bloody;  and 
tAe  animal  ceases  to  have  appetite,  staggers  in 
km  walk,  aad  rapidly  loses  flesh.  The  common 
tecacmeot,  and  in  general  the  only  thing  dono, 
13  t  J  privo  chalk  ;  but  this  oither  does  not  cure 
tae  disease  or  cures  u  »o  slowly  and  bungiingly 
M  «•  fpaBait  aerieiiu  dandle  to  the  geaenl  heyth 
Mod  perhaps  to  the  constitution.  \  mild  pur- 
^atiTCv  sach  as  two  ounces  of  castor  oil»  should 
ha  adaiajaloted ;  a  proper  proportioa  of  opiom 
diooid,  in  every  case,  be  given  with  the  chalk  ; 
aad.  in  ail  batd  cases,  a  combination  of  astrin^'^nts. 
ancaat-MW,  and  carminativds  ought  to  be  given 
Igr  aaath,  aad  a  Oyster  of  tUok  gruel  with  a 
jfoper  commixture  of  opiam  given  by  injection. 

l>iarrhoB»,  amimg  sheep,  attacks  prtnoipaUy 
hatSB  wad  l«o>yMr-oU  Amfs  ooeare  alinott 
always  U-tween  February  and  June,  is  acoom- 
with  increase  of  appetite,  and,  unless  in 
ad  akkly  animals,  rarely  proves  fatal  A 
sy,  la  general,  be  easily  effected  by  meuis 
of  a»trIn^ont.«.  But  among  lamhs  of  from  a  day 
la  a  week  old,  diarrhoea  is  ix>th  frequent  and 
ttmganmi  aad  ilk  hi  olleacaitMd  bad  treat* 
nr^ut,  aad  may  ge^norally  be  prevent'.'d  by  afTurd- 
proper  shelter  and  oorafort.  The  best 
iiir  ^  are  irumth  and  aew  oow^s  milk, 
in  all  bad  casei^  bj antringents  and  tonic 
CirfBinatir!?3.  Whjn  no  (sanse  of  it  can  i>e  dis- 
oiovened,  the  ewe's  milk  may  be  concluded  to  be 
thai  Uw  ewa  ihoaia  be  yfa]pri«kad 


and  removed  to  better  pasture,— aod  if  thit 
should  not  effect  a  cure,  the  lamb  should  be 
taV-r'n  from  her,  and  fed  v.-ith  boiled  cow's  milk, 
containing  a  little  prepared  chaiic. — Diarrliotsii  is 
Bot  ancommon  among  poultry;  aad  is  usnally 
L-aii?(  (l  t)y  too  soft  food,  and  mn.y  pfnorally  be 
cured  by  feeding  with  whole  wheat  or  with  ricou 
—Wkde*»  V«Urineay.~-lSainf»  Veterinary  Art.-^ 
Clafer'a  Cattle  Doctor.—  Youatt  on  Cd'h. — .Journal 
of  the  Ilo;fal  A<jricultur<d  Socittjf  of  England. — 
k>wwl€(iU/e  SocUty't  TrtatUe  o»  CatU$.—'iiativm» 
on  Stiff  p. — iSpoomr  on  iSAa^ 

DIASTASE.  A  nitro;»'?no«9  substance  con- 
tained in  malt.  It  is  formed  from  gluten,  is 
RolttUo  ia  water,  sad  fospcssos  the  power  of  ooiu 
vorting  starch  iint  into  daxtrinei  tad  asact  into 
grape  sugar. 

DIBBLE.  A  setting-stick,  or  small  hand  teol 
to  tiiuko  holes  in  the  soil  for  setting  seeds  or 
small  plant*.  It  h  used  in  the  kitchen  garden 
for  planting  beans,  transplanting  cabUi^e,  iind  all 
sinibur  operatioa^;  and  In  the  field  for  setting 
wheat,  for  planting  beans,  and  for  transplanting 
cabbages  and  Swedish  turnips,  it  may  either 
be  of  rode  form,  such  as  a  (apwed  upper  part  of 
an  old  spado  handle,  or  of  neat  f  a m  and  endur- 
ing structure,  such  as  a  conical  piece  of  iron, 
fitt^id  with  a  bUort,  upright,  cross-barred  handle. 
Dibbling  machines  for  li  Jd  use  have,  at  various 
periods  fi^ince  180f;.  lieen  invi  ntod  and  patented ; 
but  none  of  those  invented  previous  to  lb4U  so 
&T  answered  evpeetatioa  as  to  reoommead  theai- 
sl'Ivos  to  geneml  atloptii>n  or  to  p.-rnianent  favour. 
Une  of  the  best  of  these  for  grain  is  a  hand  dil>- 
bling  maohine.  presented  to  the  Higfalaad  Society 
in  1835,  by  Mr.  C.  Wilton  of  Wicham-Market 
This  consists  of  a  line  -  f  Mont  dibbles  each  at- 
tached to  a  sbank,  and  an  t-^uai  nurol>er  of  secd- 
bosea  and  spoons ;  and  when  it  is  lifted,  the 
spoons  dip  into  the  seeJ-bnX' and  are  filk-d  ; 
aud  when  the  dibbles  are  pressed  into  tho  ground, 
the  spoons  rise  and  disdiarge  their  ooateats 
through  the  funnels  into  the  lino  of  previou.'^ly 
formed  dibblo-holes.  One  of  the  best  for  maogcl- 
wursel  i»  a  two-wheeled  machine,  with  handles 
fiasd  ia  the  manner  of  a  barrow,  aud  with  dibs 
sft  on  the  circumference  of  the  wheels.  The  di.-v- 
meter  of  each  wheel  is  3^  feet,  the  breadth  of  each 
is  a|  inohes ;  the  distanoe  betweea  the  two,  or  tho 
intermediate  length  of  tho  axlo,  may  be  anything 
not  exceeding  34  inches  i  the  distance  betwecu 
every  two  dibs  on  the  circtimferenee  of  the 
wheels  may  be  either  T4L  H-l,  or  18^  inches; 
and  uach  dilt  is  2  inclie.^  iu  length,  and  1|  inch 
broad  at  the  base,  and  tapers  conically  to  a  poiut. 
This  maohine  is  figured  and  described  in  the  3d 
volume  of  the  Journal  of  the  Iloyal  Agricultural 
Society  of  England.  But  a  seemingly  better  on^ 
invented  by  Mr.  Kewbeny  of  Hook-Norton,  is 
very  favourably  reported  on,  tliough  neither 
fii^urcd  nor  described,  in  the  4th  volume  of  that 
Journal. 

PIBBLIKO.  The  trmsplantiag  of  youag  To- 
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getablM,  or  the  setitng  of  beans,  grain  or  other 
tteStfhjmHm  «r  th«  lMiid4flil)le  or  of  adib- 

bling-maehino.  The  dibbling  of  vegetables  and 
of  beana  may  be  regarded  as  strictly  routine  cnl- 
tore,  and  rdquirM  no  specftal  reinark.  Th*  dib- 
bling of  grain,  particularly  of  wheat,  is  practised 
gCTiemlly  in  Norfolk,  Suffolk,  and  the  lipht  parts 
of  Essex,  and  cither  occasionally  or  stated  in  nu- 
meron  oilier  districts  of  Britain.  It  began  to 
CTrrite  nttention  about  the  middle  of  last  century ; 
it  has  b«en  the  subject  of  much  and  interesting 
dbensrioo;  and,  though  generally  admitted  to 
possess  advantages  of  a  more  or  less  decided  kind 
in  certain  combinations  of  circumstanoeSi  it  oon- 
\  tinues  to  provoke  variety  and  conflict  of  opinion, 
i  It  differs  from  drill-sowing  in  separate  holes 
'  being  made  for  the  reception  of  the  seeds,  and  in 
the  grains  being  dropped,  not  singly,  but  in 
gnmpoof  fromlbiirtooovwi;  itaamat  leaat  a 
bushel  of  Beed  per  acre  ;  and.  when  properly  per 
formed,  it  lodges  the  seeds  at  r^ular  intervals 
and  at  nniftMrm  depths,  and  oomrfooa  »  noM 
equable  extraottoA  of  nodviahment  from  the  soil, 
and  a  mnoh  triore  nniform  aeration  among  the 
plants,  than  can  result  from  either  the  broadcast 
or  the  driH  imtlMda  of  towing.  But  it  is  slow  of 
performance,  and  cons<^quently  ill-suited  to  the 
haste  and  exigencies  of  a  critical  seed-time  ;  it 
adnfta  of  tnideteeled  bad  worit,  tiio  overeiiarging 
of  some  holes,  the  undercharging  of  others,  or 
the  total  omission  of  many,  on  the  part  of  care- 
less or  unfikithfbl  worlc-people  employed  to  drop 
the  seeds;  and  it  is  totally  unsuited  to  every 
kind  of  adhesive  soil,  and  indeed  to  all  kinds  of 
soil  ex(»pt  the  most  friaUe,  for  particles  in  any 
degreo  adhesive  aw  thrast  into  eorapaetnaw  by 
the  dibble,  and  do  not  fall  properly  "ind  tlic 
Mods,  but  allow  the  dibUe^ol^  to  act  as  a  sort 
of  enp  fertile  retention  of  moiatnto  and  tiierot- 
;  tinu:  of  theieeds. 

Many  persons  insist  that  dibbled  crops  on 
even  perfe<^y  suitable  lands  are  not  peroep- 
I   tiMy  Mperfor  to  drilled  oiopa;  and  otfmi,  not 
I    only  araert  their  growth  to  bo  more  rigorous, 
{   their  culms  to  be  stronger  and  U  se  liable  to  be 
1  lodged,  and  their  eeede  to  be  pi  amper  and  heavier, 
but  estimate  them  to  have  a  superior  produce  in 
I    measured  grain  varying  from  two  to  twelve  bush- 
!    els  per  acre.    Diversities  of  opinion  may  proba- 
.   bly  have  arisen,  in  eome  degree,  from  diversities 
I    in  the  P'nt-tb!«^n'»«"^  of  soils,  and  in  a  still  greater 
d^rec  from  diversities  in  the  care  and  faithful- 
nees  of  the  work-people  employed  in  dropping 
the  Bir'r'lq  into  the  dibble-holes  ;  and  \v  re  all  >  x- 
pcrimcQts  to  be  conducted  on  thoroughly  friable 
•oih,  and  by  means  of  well-constraoted  dibbling- 
machinos,  all  optttions  might  probably  come  to 
be  pretty  nearly  agreed.    The  reporters,  five  in 
number,  on  Mr.  Newberry's  dibbling-machine  in 
^  the  Jonmalof  tiieBeyal  Agrieoltttralflooietjrof 
England,  say,  "  We  have  examined  the  effect  of 
Mr.  Newberry's  dibbling-machine,  and  have  no 
hfltitntfon  in  reporting  the  nperioritjr  of  the 


wheat-crops  where  the  seed  had  been  planted  by 
tiiat  instmrnent  overthoie  whieh  Iwnv  been  eown 

broadcast  or  drilled.  We  had  mnr.v  opportunities 
of  comparing,  side  by  tide,  the  produce  of  these 
mwal  modct  of  treatment;  and,  in  every  in* 
stance,  found  the  dibbled  wheat  to  be  mnoh 
longer  and  ?tronger  in  the  stmw,  finer  in  the 
head,  and  much  more  free  from  diminntive  ears; 
it  wai  aba  maeh  less  lodged ;  we  attribute  this 
to  the  pressnre  of  the  rim  or  iron  roller  of  the 
dibble  giving  the  seed  a  firmer  bed,  sufficient 
graini  being  placed  in  eaeh  hole  toguud  i^alnet 
contingencies  and  supply  the  crop ;  but  as  vege- 
tation advance^  each  plant  having  space  to  ex- 
pand, and  thus  to  derive  more  nonHshraent  fVom 
the  soil  and  atmosphere  than  th  >  v  htch  arc 
placed  more  thickly  in  the  drills.  We  found  that 
the  machine  deposits  the  seed  very  n^ularly,  at 
tiie  dBitanee  of  6  fndiee;  both  tile  qnanti^  in 
pnch  hole,  and  the  distance  Ihetween  the  rows  can 
be  easily  regulated  by  the  person  using  tho  im- 
plement ;  one  boihei  and  a  peck  per  nere  Mr. 
Newberry  recommends,  and  we  believe  it  to  be 
amply  sufficient.  In  corrobr>rat?on  of  our  opin- 
ion, we  have  received  several  letters  fmm  farmers 
who  have  tried  this  instrument  both  on  hea'^ 
and  light  solla,  stating  that  they  have  saved  one 
bushel  per  acre  in  the  seed,  with  a  prospect  of  a 
mneh  larger  advantage  firom  the  inoreaaed  pro- 
duce. We  think  also  the  dibbler  is  likely  to  be- 
come of  general  use  in  the  planting  of  beans,  as 
it  will  enable  the  farmer  to  clean  them  more  per* 
fectly" 

DICLIPTERA.  A  genus  of  ornamental  exotic 
plants,  of  the  acanthus  order.  About  a  dozen 
Bpeoiei  liave  been  fntndnmd  to  Britain ;  and 

ab' nt  as  many  more  have  been  scientifically  de- 
scribed. The  introduced  species  are  prindpaUy 
nativct  of  the  tropics,  and  require  to  be  treated 
as  stove-plants ;  and  two  of  them  MO  annaala, 
and  most  of  the  remainder  are  evergreen  under- 
shmbe  ;  two  have  blue  flowers,  two  red,  and  most 
of  the  Others  purple.  The  name  dkBplcra  lig* 
nifles  **  double-shutting,*'  and  aUndet  to  the  pe> 
cuUar  form  of  the  valvular  fruit. 

BIOOTTLBDOiraVB  PLAHTS.  nanttwhoee 
seeds  have  two  cotyledons  or  seed-lobes.  They 
constitute  the  greater  and  more  perfect  of  the 
two  grand  divisions  of  ootyledonons  and  phceno- 
gamons,  or  vaeonlar  plants,  and  are  called  dico- 
tyledons in  reference  to  the  conformation  of  their 
seeds,  and  esogens  in  reference  to  the  manner  in 
wMoh  thejr  form  tiwir  fnoremenle  of  ipowtlu 
See  the  articles  OoTTtEiHJx  and  ExoetA 

DIOTAMMUS.  See  FajnivBLUu 

BIDTMAMt A.  See  Bovavt. 

DIELTTBA.  A  genus  of  hardy,  herbaceous, 
ornamental,  perennial-rooted  plants,  of  the  fbmi- 
tory  tribe.  Nine  species,  principally  natives  of 
Snierin  end  Herlh  Aaeriet,  aire  known  and  have 
been  introduced  to  Britain  :  most  have  a  height 
of  from  9  to  14  inohra;  three  have  white  flow- 
ers, three  fledi-ooloored,  two  purple,  and  one 
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lad  nmnl  wan  fiwBMly  ittdndgd  {nihe 

fumaria  and  oorydalis.  The  name  dielj- 
tra  dgnifiea  "  dauble-ehcathed,"  and  alludes  to 
tae  ccmfurioaiton  oi  the  base  of  the  Uowera. 

I>UC&TILLA.  AlM«d7,dMidaom,oa»BMiital 
riirub.  of  the  honeysuckle  order.     It  constitutes 
a  geaa»  o£  itself  wtth  the  specific  name  jLutta  or 
Cmadmmwj  tat  it  «M  fttmrlj  indvded  a&ong 
IIm  kmioeraa,  under  the  name  of  Lonioera  dier- 
9kSa;  and  it  haaaometimes  been  popularly  called 
the.  Acadian  honejsackle.  It  is  a  native  of  North 
AmmniBak,  «ad  wae  introduced  to  Britain  in  1739 
It  is  a  pleasnnt  plant  in  a  shruK}>orv.  and  has  the 
zccooBinetuiation  of  being  exceedugl/  har^jr.  Its 
■■■1  bright     abMit  3  w4ft«ti  it*  UvadMa 
are  few,  coraparatively  large,  and  very  f  iH  of 
fiih, — and,  whea  brokieii,  tliej  emit  a  itroag  fra- 
ita  IsMW  an  cfpoaite,  shortly  petiolatc, 
serrated,  smooth  and  beau- 
tifully f»Twn  a>>oTe,  paler  l>elow,  nearly  three 
taehea  long,  and  about  1^  inch  broad;  and  its 
j  iQweea  grow  in  btwohas,  an  yellow  and  inoon- 
ipieaoa^,  and  appear  in  June  and  July. 
DI£T.    The  kind  and  quantity  of  food  habitu- 
'  aO^  maad,  tar  any  length  of  time,  by  man  or  by 
'  the  domestic  animala    The  strength  and  health 
I  -  aS  the  horse,  just  as  truly  as  those  of  the  human 
nigaci,  are  exceedingly  dependent  on  propriety 
:       n^hrity  of  dwt.  Sat  tlw  artidM  Foois 

He  arc,  and  OAtETDAK. 
'     I;ia£dTlON.   Whatever  may  be  the  nature 
«f  tlM  feed,  «r  ki  «luit«iw«r  attind  it  BMf  be  da- 

^      <ittri.  the  alimentary  mass  accumulated  in  its 
Tt-^ar**  muailj  remains  there  one  or  more  hours 
Move  any  const  double  alteration  can  be  per- 
I  eetred.    Alter  that,  the  aliments  begin  to  aoAeB, 
j    to  chani^  their  coli^ur,  and  often  their  smell. 
With  the  ejcception  of  tboee  grains  which  are 

change  begins  on  the  surface  of  the  alimentary 
a  and  it  must  be  lenuu'ked,  that  the 
of  tho  ehyiM  differ  exeaedinglj  m> 
oording  to  the  kind  of  f*  J  [rum  which  it  re- 
ga!ts-    Those  herbs  which  have  been  triturated 
aad  twict:  masticated  by  the  ruminants  give  a 
^BMmtmt  stomachic  product  than  animal  food,  or 
the  p-ain<  of  the  cerealia.    It  mav  :il?o  be  ob- 
aared,  that  the  digestion  of  animal  subetanoes 
iaaMmnpidtbntliiitoravegBteblodwt  Ao- 
oardiagiy,  the  carnivorous  animals  digest  their 
iood  more  n^kidly  thaa  the  herbivorous ;  and 
■laa,  with  the  plaatigrada,  whidi  are  omnivor- 
MHiit.4«g«at  meat  more  raptdlf  tiwft  leguminous 
or  fruita.   It  often  happens  with  these 
that  vegetable  food  will  traverse  the 
withoot  hnriag  hut  its 
aaXvral  and  distinctive  qualities,  or  T)eing  in  any 
waj  altered,  wiuch  haf^oas  verj  xarelj  with 
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The  aliment,  whm  Mllned  wad  digMted  bf 

th^'  *tciTnach,  bein^  now  r/tymf.  forirm  n  TTinp" 
unAJij  homogeneous,  and  of  a  di^erent  colour  in 

tot  WMliirfMgpiih  to  oar  ipe> 


oics,  and  Is  tmnl  others,  of  a  sharp  odonr  and 
taste,  and,  from  its  acidity,  turning  idl  vegetable 

\)hn^9  into  Tn  the  greater  number  of  mam- 
malia, it  is  the  stomach  alone  which  performs 
thia  lint  part  of  digaatioa— tbt  ftmatioa  of 
chyme,  and  the  intr-stincs  do  not  proceed  to 
transform  the  chyme  into  ohjle,  until  the  mo- 
ment when  the  atomaoh  has  oonploled  this  pre- 
liminary process.  But  there  are  some  animals 
among  whom  the  relative  functions  of  the  sto- 
mach and  intestines  are  not  coutincd  to  these 
defiaito  fimotiona.  The  h(nae,for  example,  which 
has  a  very  narrow  stomach,  and  yet  will  eat  with- 
out intermission  for  several  hours,  cannot  retain 
the  food  in  his  ooafined  stomach  for  a  sufficient 
length  of  time  to  be  completely  chjTnified.  Ac- 
cordingly, the  pyloric  duct  of  the  horse  remains 
continually  opt  n,  and  the  food  passes  onwards 
into  the  intestine  without  interruption,  olthoiigh 
not  completely  chymificd  ;  and  tlio  process  is 
completed  by  the  intestines,  without  this  con- 
AttloB  of  fonotiont  being  ia  my  way  prqndieia] 
to  digestion.  The  timo  which  the  food  takes  to 
chymify  varies  much  from  one  animal  to  another. 
Tho  aiMDiBolia  reqniro  onlf  a  low  houa  to  per- 
form this  function,  and  the  saoM  tiHBg  happens 
with  the  birds  of  prey  ;  but  the  Rerpents  and  the 
greater  part  of  th«  reptiles  requiru  entire  days 
and  weeks  to  digest  a  aiagle  meal.  The  period 
nf  tinir>  rrhich  the  same  animal  takes  for  diges- 
tion is  quicker  or  slower,  aooordiag  as  the  state 
of  its  health  is  morB  or  1ms  psffbot,  acsatdlng  sa 
tho  food  ia  more  or  less  abundant,  or  is  in  a 
greater  or  less  state  of  minute  division ;  and  also, 
according  to  the  peculiar  nature  of  the  aabstanoe 
to  be  digested.  The  aliment  is  finally  submitted 
to  thf  action  of  tho  intr^stiTiril  iuit'"=,  and  the 
surrouadiBg  organs  contiauaily  maintain  a  de. 
gvee  of  be^  wldob  is  slwa^  vary  assr  to  104" 

Ffthrr-nhnif . 

Tho  minute  division  of  the  food  by  mastication 
is  a  prooaas  indispensafab  to  a  rapid  digestion. 
While  the  teeth  and  jaws  are  performing  tlieir 
function,  the  sa1i%-arv  frlan'^'*  of  tho  m  Hith  con- 
tinue to  secrete  a  duid  in  very  considerable 
quantity.  In  the  nmiaaatia,  and  generally  in 
all  animals  living  on  a  vfgftable  diet,  these  sali- 
vary glands  are  very  large,  while  in  the  cami- 
▼oroaa  tribes  they  are  very  snalL 

The  entire  length  of  the  alimentary  canal  dif- 
fers materially  among  the  mammalia.  Its  length, 
with  the  rumiuantia,  is  twenty-seven  times  that 
of  the  body,  while  it  is  oaly  fioD  tbrss  to  five 
times  their  len^rth  amonp^  the  carnivora.  In 
<Hnnivorotts  animals,  such  as  man,  its  length  is 
latenMdisle  to  ibsse,  bsing  ais  or  sefoa  times 
that  of  the  body. 

Several  experiments  have  been  made  by  Sir 
Astley  Cooper  to  ascertain  the  digestive  power 
of  the  dog.  He  found  that  this  animal  digestsd 
pork  TDorc  easily  than  mutton,  the  latter  more 
rapidly  than  veal,  and  beef  with  greater  difficulty 
ftbMuqref  OaethMk  Ho  fiMwd  that  flali  sad 
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IcheeM  were  easily  digested  bj  the  dog,  and  boiled 
VMI  nMiie  readily  thaa  roast.   The  fat  of  meat 
seemed  more  digestible  than  clK-ose,  codfish  dis- 
I  solved  more  readily  than  beef,  and  beef  thaa 
I  potato.  The  order  of  digestion  for  the  different 
parts  of  the  same  kind  of  animal  food  wa8  fat, 
I  luasole,  skin,  cartilage,  tendon,  and  bone,  the 
ksk  hdng  tiw  least  digestible.    Toong  dogs, 
when  they  have  acquired  strength,  and  ere  in 
I  good  health,  can  digest  hones ;  and  wliat  is  re- 
markable, Sjadlanzani  has  observed  that  the 
pMtrio  joim  of  their  stottMltt  mftde  an  impree- 
sion  even  upon  the  enamel  of  teeth.  Boorhaave 
asserts  the  oontrary,  but  the  observations  of 
'  Spalhumni  hnT»  been  ooofimied.  Thispowvrof 
I  dissolving  bone  is  not  peculiar  to  the  mammalia, 
but  is  also  possessed  by  some  animals  of  the  other 
classes.   Thus  the  falcons,  eagles,  and  crows,  usu- 
ally refuse  bones ;  bnt  whoi  introdooed  into  their 
!  stomachs,  with  proper  precaution;),  these  refrac- 
tory sabstanoes  are  digested.  Serpents  and  adders 
\  also  digest  them,  as  has  been  remained  by  8p&l- 
lanzani.    Only  the  smaller  bones,  however,  pos- 
I  sealing  the  least  solidity,  are  dissolved  entirely 
'.  and  rapidly:  the  harder  bones  require  to  lie 
minutely  divided  in  order  to  hO  aolUnad  and 
dissolved,  otherwise  they  merely  undergo  a  small 
loiis  of  substance.   It  must  be  obeerved,  that  be- 
I  fore  digesting tiMffttsa into* oarCihgittenB  state, 
and  resemble  indurated  gelatine,  as  if  they  had 
I  been  submitted  to  the  action  of  nitric  acid. 
I    The  nminantia,  19ra  the  gnnitorMU  hirda, 
can  digest  herbs  and  grains,  only  when  these 
,  substances  have  been  previously  divided,  mashed, 
,  or  ground.    Whea  entire  herbs  and  solid  graius 
i  aw  intradnoed  into  their  atamadia,  whether  un- 
covered, or  enolost'd  in  linen,  or  perforated  tubes, 
,  these  sabstanoes  undergo  no  digestion;  they  are 
-  merely  moistened  or  softened,  and  thia  is  the  oc- 
tent  of  tlair  modification.    The  same  result  is 
>  obtained  even  when  they  are  moistened  with 
'  saliva.    On  the  oontrary,  if  bags  or  tubes  of 
'  mashed  herbs  or  grains  be  introduced  into  the 
,  stomachs  of  the  ruminants,  the  digestion  is  then 
performed  in  a  few  hours.   These  experiments 
hava  been  naie  npen  oieo,  sheep,  and  many 
other  ruminantia,  and  they  present  similar  re- 
I  aulta  for  all  this  order  of  mammalia.  Thqr  liave 
I  also  been  made  upon  the  horse,  and  viih  fhe 
I  nme  result,  although  he  does  not  ruminate. 
I     Many  phy.siolo!?ist3  havo  attempted,  with  vari- 
I    ous  success;,  to  effect  artiticial  digestions  out  of 
the  body,  by  OKlnetinf  the  gaslfie  joloes  from 
the  stomachs  r>f  different  animals,  and  afterwards 
,  mixing  them  with  the  iood.    SpaUaozani,  by 
f  these  cxperimente  with  the  gastric  jaieee  of  dif- 
ferent animals,  obtained  several  important  re- 
/   suits.    When  cold,  the  gastric  juice  produced 
ROaroely  any  effect ;  it  merely  opposed  putrefac- 
'   tion,  hot  did  not  exercise  its  dissolving  and*diges- 
'   tive  power  until  it  was  raised  to  its  proper  tem- 
i  peraturoi.   It  did  not  act  upon  grains  and  herbs 
UBlilttefiieM  groondy  madMd,  and  impregnated 

 ~  •  - 


with  saUm  The  gastrib  juioe  of  man  softened 
and  soorosd  to  digest  beef  in  abont  thiity-«ix 

hours,  when  rai.^sed  to  a  terajx^mtftre  eqtial  to 
that  of  the  stomach.  He  also  observed,  that  the 
gastrio  juioe  of  one  speeiee  often  aotod  upon  a 
preat  variety  of  substances,  and  yet  it  did  not 
always  act  upon  substances  which  could  be  dis- 
solved by  the  gastric  juioe  of  another  species. 
From  these  instances  of  artificial  digestion,  we 
may  readily  expect  that  the  stomach,  being 
lubricated  by  the  gastric  juice,  will  continue  to 
digest  aftw  tlie  death  of  the  animal,  and  it 
has  l>pfn  said  to  dicrest  itself.  Hunter  first  no- 
ticed tlie  fact,  that  the  gastrio  juice  wiU  act  upon 
the  sides  of  the  atomadi  after  deatii,  and  to  thia 
cause  he  attributed  the  erosions  and  perforations 
which  are  sometimes  found  in  the  stomachs  of 
human  subjects.  SpaUanzani  made  several  ex- 
periments upon  do;^^  and  cats  with  a  similar  re- 
sult. He  caused  the  animals  intended  for  trial 
to  fast  fur  a  long  time,  and  then  to  be  fed  imme- 
diately before  being  killed.  Thdr  bodieo  wore 
placed  in  stoves  which  preserved  their  natural 
temperatttie,  and  in  the  coarse  of  a  few  hours  he 
fotmd  that  tfie  food  in  thdr  stonnwdis  was  sen- 
sibly digested.   See  artielea  Amaan,  Cran^ 

and  NiiTiiiTio?r. 

I>IGGiNG.  Making  excavations  or  turning  up 
the  aoH  with  tfao  apa^  D^Dgbigi  in  the  latter 
-  n<:f^,  is  the  principal  process  of  cultivating  all 
gardens,  all  allotments,  all  cottage  plots,  and 
whalomr  pieoea  of  ftras'gnmnd  ImpmotienbJo 
by  the  ploagh.  fiee  the  arHele  S^apa-Husbax* 

DBT. 

DIGITALIS.  See  Foxawra. 
DIOITARIA^^^popnlarly  Fmffer-Cfratt.  A  go> 

n«^  nf  rrraages  of  the  panic-grass  tribe.  The 
bloody  species,  Z).  tan^ituUitj  grows  wild  in  the 
sandy  fields  of  some  parts  of  Britain,  and  is  of 
some  value,  but  not  much,  for  its  herbage.  Its 
head  is  divided  somewhat  in  the  manner  of  rr)Tin'<i 
fingers,  and  used  to  be  thrust  up  the  nostrils  i<y 
the  Oermans  to  oanaa  bleeding  at  the  nose  ;  and 
hence  alt  its  names,  generic  and  specific,  botani- 
cal and  popular.  Its  root  is  fibrous  i  its  oulms 
are  Boaerons,  jointed,  ebcntfied,  first  deonmbent 

and  next  erect,  and  about  a  foot  high  ;  its  leaves  i 
are  broad,  pointed,  striated,  waviiy  edged,  and, 
in  oomnen  with  tiie  riheaths,  besprinkled  with  ; 
small  bristly  warts ;  and  its  flowers  arc  erect  and  , 
purpli.?h,  grow  in  pairs,  and  appear  in  August. 
The  smooth  species,  D.  glabra,  is  an  uointerest-  I 
ing  iodigenotta  annual,  of  aboot  half  a  foot  in  | 
height,  growing  in  sandy  grounds,  and  flowering  f 
in  Jiuo  and  July.    About  a  dozen  spedea,  all  i 
annoals  and  more  corioiM  than  valoaMe,  ha^ 
been  introduced  to  Britain  from  various  countries 
of  lK.>th  the  old  world  an<i  the  new,  and  of  both  ■ 
temperate  latitudes  and  the  tropics  ;  and  about 
Ifi  additional  species  are  known  to  exist. 

DIKK.    A  ditch  in  Cambridgeshire,  an  cm-  , 
banking  mound  or  dam  in  some  other  parts  of 
Enghind,  the  bttdk  of  a  diteli  or  somttinet  the  I 
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4itcb  itacdf  in  Ireland,  and  an  unoemcnted  stone 
wall  or  stan»-enekmm  in  SeothwA  8er  tha  ar- 
tioTe?  Ditch,  Esulajtuibst,  and  Wall. 

IfULL, — boteaieallj  Atutkmn.  A  genu*  of  her* 
Immotm  |J— U>  of  the  ambellifimHU  ordnr.  The 
r.-mtnon  or  heavy-smelling  fp  i.'i  ^,  Anethnm  ffrn- 
wtatms,  IB  a  native  of  the  oorn-tieldB  of  Spain  and 
FMtugaU  ftadwMintndnaed  to  Britain  in  1570; 
and  it  is  coltiTated  in  oar  gardens  for  the  uses 
©f  J  -fth  the  kitchen  and  the  dnig-s;hop.    Its  root 
ta  lung,  ficsiforui,  and  biennial;  its  stems  are 
wmmi,  ■faiatad,  ersot,  jointed,  braaohad,  and 
albvot  a  vnrfl  h'\<zh;  its  kavcfl  have  sheathing 
fooCstaliid,  and  are  doubly  piaaatcd,  with  linear, 
pcpiBted,  gianooua,  fragrant  fidklaa;  it*  flowm 
grow  in  large  flat  umbels  on  the  tops  uf  the 
braachea,  are  small  and  yellow,  and  appear  from 
Joike  till  August ;  and  ita  seeds  are  brown,  oral, 
codcaTe  on  the  one  side,  oonvex  and  striated  on 
tii^  other,  broader,  flatter,  and  mthcr  shorter  than 
iLr  seeda  of  carAwaj,  and  have,  when  dried,  a 
mtiatAdf  poagMit  taata  ttnd  «  awaetlsh,  aro- 
laatic,  heavy  odour.    This  plant  may  be  sown 
iithfa  thialj  broadcart,  or  in  drills  of  from  6  to 
U  raahea  a— adw,— aithar  in  spring  or  ia  au- 
taasn,  bat  with  best  effect  immndtatrir  after  the 
seeds  ir>'  ripe;  and  it  must  grow  where  it  is 
aown,  aud  wiU  not  endure  any  attempt  at  trans- 
flaatetMB.   At  ftho  cocl  of  three  or  four  weeks, 
aQ  the  vount;  plants  must  be  thinned  out  to  dis- 
of  about  10  inches.    When  meraly  the 
wmI  ufliManra  wanted,  any  open  oompart- 
n>eat  in  the  garden  is  suitable ;  but  when  ripened 
seeds  are  wanted,  a  sheltered  spot  with  dry  warm 
soil  is  requisite.  The  leaves  are  used  for  flavour- 
ing aonps  and  naoca,  the  laawi  and  umbels  for 
£aT  .  luring  pickles,  and  the  seeds  for  Ticl  Jing  an 
esseoJajti  csuminatire  oil  by  distiliatiou,  iur  mak- 
mg  n  eonaiMtiva  watar  hj  deeootioiv  ■nd-for 
adfEinletnitLon,  in  the  form  of  powdOTf  tO  ill&&ta 
fw  iuoGoogh  and  tlatulent  edio. 

Tko  teael  si^ecies,  Amlktm  fimimikmt  will  be 
ai^wd  ia  the  article  Fbssbu — The  sowa  species, 
.1  <r'  'n*  fr)irfi_  \9  cultivated  n?  a  medicinal  plant 
m.  .aaia.  It,  is  an  annual,  has  a  height  of  about 
a  kimL,  and  waa  iotrodnoad  aboot  86  years  ago  to 
Britiuii. — The  peppery  speoies,  Aite'fi'jv)  pipera- 
iM  cultivated  in  Italy.  It  is  a  biennial,  has 
k  tff  abeal  two  yards,  and  tmw  ittlNdnoed 
%o  Botaia  ia  USA,— Two  ote  ijirfii  ate 
kaowjL 

lillAt.  A  frequent  misnomer,  in  many  i»rts 
of  gi^MilifethobBta,  SMthoartkloLn- 

I>II.L&NIA.  A  genua  of  noble,  ligneous,  teu- 
4w  plsiiia,  finuag  the  type  of  the  nataral  ofder 

I^JlpfTuact-ae,  Thi£  order  has  a  near  af&nity  in 
V»4anicai  character  to  the  magnitioent  and  gor- 
\  Mi>f^*"T".  and  even  makes  a  respectable 
lo  Ibo  baauteous  gtaadeur  of  their  ap- 
p^araEo?.  It  compriw-s  1 2  jrenera,  but  has  wtth- 
m.  MMt  iptfdeos  aod  cgilectioos  of  Britain  only 
Moi^  of  ite  phala  are  aativio 


of  the  tropics ;  and  some  are  valuable  for  either 
the  economical  uses  of  their  timber,  the  medi- 
cinul  properties  of  their  juices,  or  the  timber- 
polishing  power  of  their  exceedingly  scabrous 
leovea.  Nine  known  apeeieo  bdong  to  the  genus 
dillcnla  ;  but  only  one  of  these,  D.  Jtfxrcio.^a,  exists 
in  Britain.  This  is  a  native  of  India,  and  waa 
itttrodnoed  to  Britain  about  40  years  ago.  It  it 
an  imposing  evergreen  tMO,  of  abont  30  or  35 
feet  in  height ;  its  flowers  are  large  and  yellow, 
and  almost  rival  those  of  a  magnolia;  and  its 
timbor  ia  naed  by  tbo  Hindooo  for  vntiooa  |)nr> 
poscB  of  carpentry.  The  juice  of  the  fniit  .  f 
Bomo  of  the  species  is  agreeably  acidulous,  and  13 
mod  in  dilation  with  walar  to  an  ogr  ceaUo  drink 
in  fevers. 

DILLWYNIA.  A  genus  of  ornamental,  ever- 
green, Australian,  small  shrubs,  of  the  sophora 
division  of  the  leguminous  order.  About  a  doten 
species  were  introduced  to  Britain  durlr.:^  the 
26  years  preceding  l&iO;  and  a  number  uf  other 
spedes  have  been  introdnead  at  bter  porioda. 
They  have  yellow  flowers,  and  present  a  general 
resemblance  to  numerous  other  yellow-flowered 
papilionaceous  plants  ;  but  their  flowers  are  pe- 
culiarly lively  in  tint  and  profuse  in  nmnbeTtand 
their  whole  form  is  pre-eminently  imndsome  and 
graceful.  J/iiivynia  giycini/oiia,  in  particular,  is 
greatly  and  jiutiy  odntoed  hf  aU  loven  of  Now 
Holland  plant- ;  nnfl  h-s-  ^nch  slender  branches, 
such  pleasing  linear  ovate  brownish-green  leaves, 
■ad  raoh  •  proAtiion  of  haadeoaio  btosaoms,  as  to 
produce  a  better  effect  in  the  greenhouse  or  the 
conservatory  than  the  nuooiity  of  other  planta  of 
its  class. 

DILUVIUM.  Any  geognostic  formation  or 
portion  of  the  earth's  crust  which  consists  of  de- 
positions made,  or  supposed  to  have  been  made, 
by  Otto  «r  moio  maiino  driugoa.  Maaj  dihiTiftl 
formations  are  of  great  extent,  constituting  the 
pavement  or  subsoil  or  very  deep  superficial  mat- 
ter of  vast  plains ;  and  all  difltsr  in  a  grrater  or 
less  degree  from  alluvial  formations,  in  exhibit- 
ing traces  of  marine  action,  in  consisting  of 
laiger  bouldera  or  grits  of  rocks,  and  in  oootain- 
iag  temputtimif  IMlo  iatermixtnre  of  orgwio 
remains ;  while  not  a  few  differ  also  in  both  the 
vastnesa  of  thoir  extent  and  the  groatnasn  of  their 
depth.  Sm  ftho  artbslo  Aiurviox. 

Mr.  Lyell,  however,  regards  all  diluviums  as 
only  ancient  alluviums,  and  supposes  that  they  ac- 
quired any  distinctiveacss  uf  character  which  they 
poiMi  fiwB  npheaving  and  subsiding  changes 
upon  the  configttmtion  of  the  earth's  surface.  He 
says :  "  Before  the  doctrine  of  the  rising  and  sink- 
ing of  krgeoontinoBtal  areas,  whether  intensiblf 
(»r  by  a  repetition  of  sudden  shocks,  was  admitted 
as  part  of  the  actual  course  of  nature,  ail  ancient 
alluviums  won  classed  by  some  authors  under 
the  common  title  of  '  diluviom/  and  were  said 
not  to  he  due  to  eicisting  causofl.  To  estalilifh 
this  proposition,  it  was  thought  sufficient  to  do- 
BOMtate  that  ^o  riyom  whiob  nof  now  hoppin 


ll 


Digitized  by  Google 


rrr — - 
3& 


DIOSMA. 


to  Ante  »  gi'vm  diftrleC,  eonld  ii«f«r,  In  th* 

course  of  thousands  of  ages,  have  pivcn  rise  to 
ttw  valleys  of  dcnadation  in  which  they  now  How, 
and  that  these  same  rivers  conld  never  have 
walhed  into  their  present  sitnations,  (often  the 
snmrnitB  of  hills,  and  high  tablc-landft.)  all  the 
gravel  and  boulden  evidently  connected  with 
fbnaer  dawndfaig  operationB.  It 

iuiual  to  refer  the  '  diluvium '  to  a  deluge,  or  suo- 
oeaiioii  of  deluges,  which  rolled  with  tremendons 
vfoldue  over  the  had,  after  H  bad  aotjuind  ito 
present  oonfigaration,  and  its  pnanat  Im^t 
above  the  tea.   Not  only  small  gravel,  but  large 
blocks  of  stone,  were  supposed  to  have  beca  trans- 
ported flma  a  distance  by  Hmm  devastating 
j  floods  or  waves,  and  lodged  upon  the  hill-tops. 
'  But  rivers,  as  we  have  seen,  are  not  the  only  ex- 
isting causes,  nor  «vtii  the  most  eaargetie  agents, 
'  by  which  denudation  may  be  effected.    If  the 
upward  movement  of  land  be  very  slow,  the 
:  waves  may  dear  away  a  stratum  of  yielding  ma- 
terials as  fast  as  they  rise,  and  before  thejr  laaeh 
the  surface.  Thus,  a  wide  uninterrupted  expanse 
<  of  dttuidatioiB  may  take  place,  and  masses,  many 
j  hondrada  of  feat  or  ynda  in  thiaikBaw,  may  wartt 
away  by  inches  in  the  coarse  of  tliousands  of 
j  centuries.  But  if  rce£s  composed  of  a  more  r^- 
I  ftaetaiy  tloiio  ilioiild  at  kngtii  rise  up,  tbe 
,  breakers,  as  they  foam  over  them,  may  still  tear 
off  fragments,  and  roll  them  alDiig  until  the  bot- 
tom of  the  fiea  becomes  strewed  over  with  blocks 
I  and  pebbles.  This  aUnvinm  of  marine  origin  wiU 
bo  uplifted  when  the  reefs  are  ultimntf  !v  con- 
I  verted  into  land,  and  may  then  constitute  the 
I  covering  of  the  eonmiito  of  hillt,  or  of  devated 
termct'S  or  tnblc-lands.    At  the  same  time,  this 
.  gravel  tnav  Hp  wanting  in  all  valleys  excavated 
I  eiiiier  duriiic;  the  rise  of  the  land,  by  currents  of 
J  the  sea  mnniiig  between  island^  nr  eaten  out 
I  or  deepened  by  rivers  after  the  emergence  of  the 
j  land.  At  tbe  bottom  of  such  more  modem  val- 
I  lflgre»  n  diitineft  allnviam  wiU  be  found,  oontain> 
ing,  perhaps,  ^nmr  pebbles  washed  out  of  the 
older  or  uf^d  gravel,  but  principally  composed 
•f  tiie  iiiint  of  rooka  ramofnd  during  the  eroikm 
of  the  newer  vaUeji.** 

Yft  for  pmrtical  purposes,  neit>i<>r  the  theory 
,  nor  the  designation  of  the  deposits  in  question  is 
of  muoh  oonaeqnence.  Lands  ocmsisting  of  these 
I  deposits,  whether  called  diluvial  or  old  and  marine 
alluvial,  are,  in  a  general  view,  hr  inferior  in 
mtoa  to  landa  mUA  eeiMiat  of  dtiier  fluriatOe 
orlaeustrino  allwfaim;  and  since  they  unques- 
tionably pofnem  a  distinctive  character,  tliey 
ought,  for  the  oonvcoicaco  of  scientific  farmers, 
t»  bear  n  distinctive  name.  The  diluvium  of 
mmmtftins  and  hills  is  a  main  origin  of  the  allu- 
vinm  of  valleys ;  and  the  diluvium  of  a  consider- 
aUe  proportion  of  ptaine  ie  eo  fiur  eoveied  witii 
aOavium  as  to  su^^tain  the  relation  to  it  of  sulv 
aoAi  The  diluvial  character  of  the  land  upon  an 
Qiifimaly  exposed  range  of  hiUa,  but  especially 
tfaedihniildMiiinberofn  great  pbtia»  wiMlher 


tiiae  ebaiaotar  refer  ^iefly  to  ^e  eetl  or  niriefly 

to  the  subsoil,  affords  great  fa  ility  to  the  esti- 
mating of  the  value  oi  fields  and  farms,  enabling 
any  person  acquainted  with  the  agricultural  pro- 
perties of  any  one  portion  of  it  to  Ibrm  a  ready 
and  fiair  opinion  of  the  probable  comparativp  ft•l^- 
tility  of  any  other  portion.  By  fiar  the  most  in- 
tereetlng  dflvirlal  dlalrietof  the  United  Kingdom 
is  the  vast  fla-tz  limestone  plain  of  Ireland, — ^that 
singularly  great  and  uniformly  fertile  region 
wbiob  faae  won  for  Brin  the  fend  nanm  of  «tbe 
'  tun  aid  isle,"  and  which  has  thorooghlj  resiaind 
a  degree  of  general  maltreatment  which,  if  per- 
petrated upon  them,  would  long  ago  have  utterly 
desolated  some  of  Oe  beet  diatrieta  of  Orevt  Bri^ 
tain. 

DINEBRA.  A  small  geuus  of  grasses,  of  the 
diloria  tribe.  The  AraUan  qieeiee,  A  tfrnWwi, 
is  a  native  of  various  warm  countries,  and  was 
introduced  to  Britain  from  India  about  40  years 
ago.  It  is  a  eiurious  annual  of  6  or  8  inches  in 
heig^  and  natoialty  flowers  about  midsummer. 
Pour  or  flvn  otbw  ipeuee  have  been  botanknlly 
described. 

PIKOIiB.    A  prolonged  deprearion  batwem 

two  hill?  or  ir.mmtsin^  It  differs  from  a  br  nd 
gWn  or  small  valU  y  m  not  being  traversed,  and 
in  not  having  I  ccu  geognostically  formed,  by  a 
water-course. 

DKECIOUS  PLAN'TS.  All  vegetable  species 
whose  male  or  stameniftirous  fluwers  grow  on 
one  set  of  planta,  and  thirir  female  or  pietlliferoua 
flowers  on  nnother  set.  Each  species  haa  ita 
flowers,  as  it  were,  *'  in  two  houses," — a  phzaee 
which  Uafaaoet  aBteral  tranifaition  of  ^'dioeeiotn.** 
These  plants  constitute  the  22d  class  of  the  Lin- 
nasan  system,  and  are  subdivided  into  thirteen 
orders,  with  respectively  one,  two,  three,  four,  five, 
six,  eii^ty  nine,  ten,  twelve,  between  twelve  and 
twenty,  upwards  of  twenty,  and  tnonadelphio 
stamens;  and  they  comprise  within  the  open 
gronnda  and  the  guimm  ot  <9tcat  Biitidii  up- 
wards  of  iQOganen,  and  between  700  aad  800 
species. 

DIOSOOKBA.  See  Tan. 

DIOSMA.  A  genus  of  bewtiM,  ftignnt» 
greenhouse,  Cape-of-Good-Hope,  evergreen  un- 
dershrube  and  small  shrubs,  of  the  rue  order. 
One  of  the  earliest  known  epeoiea  te  deeeribed  in 
the  following  brief  and  pojiular  ternis  by  Miller, 
and  may  serve  as  a  specimen  of  the  whole  gmus: 

It  rlaee  to  the  height  of  3  feet;  the  btnneliei 
are  very  long  and  slender,  and  are  produced  from 
the  stem  very  irregularly ;  the  leaves  are  placed 
croBsways^  and  are  pointed, — ^these  are  every  ; 
evening  dosed  up  to  the  branehee ;  the  flowers  j 
are  produced  along  the  branches  from  between 
the  leaves, — and  in  the  evening,  when  these 
doweia  are  expanded^  and  the  kavee  are  ehaeljr 
embracing  tho  stalV?,  the  whole  plant  appears  as 
if  covered  with  spikes  of  white  flowezB."  The 
namedioeaMaignito'*  divine  MneB,**  ■■daBndii 
t»  ft  vwy  gwMtl  fragnnoa  mkUk  atiMa  tnm 
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tte  flMift  «r  s  Amsm,  tal  opNUly  from 
m.  WinCim  matter  in  the  seeds,  and  which  occa- 

the  genus  to  be  lonf?  known  hy  the  popular 
v(  Sweet  Africaa  Spinea.  A  uumUer  uf 
which  were  formcrlf  nuik«d  w  dkwniu 
are  tio-»  distributed  ainon::  r-pxen  other  genera; 
bat  between  iO  and  3<0  species  still  ranked  as 
4mmm  cxM  ia  Brftiah  gatdcm,  and  nearly  20 
additional  specie^  are  known  to  botanists.  One 
«f  the  moat  valuable  of  the  species  is  the  subject 
wi  oar  article  Bocbc.  The  diosma  genus  i£  the 
igrpe  of  •  1h9»  suborte  «f  Butacete ;  and  this 
«ab>nJtr  oompri^es  23  g:enpra,  and  is  subdivided 
into  £iuv|)«aa  dioune«s,Cape  diosmen,  Australian 


r>rOSPYR08.  See  Date-Plcm. 
DI0T18.  A  genus  of  plants,  of  the  goosefoot 
•ttiplexine  species,  D.  airiplicina, 
ihf  flOMO  botanists  AtripUx  peduneidata,  is 
■a  amtnal  w<Be<!  of  the  field?  of  Britain,  about  a 
fK>t  in  ifte^ht,  and  usuailj  tioweriag  in  Jane  and 
A^^.  Um  ]iom4k0  flpeoifls^  J9*  csnMsAfav  a 
d^-cidooos  undershrub  of  Siberia,  introduced  to 
Britain  about  75  years  ago,  and  flowering  earljr 
in  fpring. 

1*  IPLACHNE.  A  small  genot  of  grasses  of  the 
fcac«e  tribe.  The  bundled  species,  DiiJ'AchM 
faaencularu,  i^alied  by  iiicbaux  Ftstucu  jjoiytla- 
ckya,  is  a  hardj  annual,  of  about  two  feet  in 
he>zht,  but  of  small  agricultural  value,  intro- 
dsced  about  itA  jeaxs  ago  from  JNorth  America. 

DIFLACU&  A  fenm  of  orMtnental  plants, 
of  the  figwort  tribe.  The  scarlet-flowered  spe- 
caesv  />.  punienu,  was  introduced  to  Britain  from 
Caliliamia  in  the  autumn  of  1637,  and  has  proved 
ft  wnk 't*?'*};  aooeMtoa  to  tke  ornaments  of 
mrxT  KTwchoaecB.  It  is  an  cvcrj^reen  shrub  of  very 
bttshj  habit,  and  of  naturallj  5  or  6  feet  high, 
•  goigeoaa  tetof*  of  th*  dow 
of  its  natural  country ;  and  it  suits 
dwarfid  growth  np<m  the  stands  of  our 
ttc  flowm  "htm  the  same  rich 
as  thoM  «f  Mimtdm  ^utinosus, 
b«t  are  t»x  more  brilliant ;  and  young  plants  of 
it,  ooatnry  to  the  usual  law  of  phsDUogams,  bloom 
ftv  aMM  ftMlf,  aai  bit*  iMgcr  flowtn^Oaii  old 
piafit«. 

DlPSACUa  Bee  TxASn. 
MBCA.  A  hardy,  deciduous,  eooiMiiiieildinils 
of  the  wild  olive  order.  It  constitutes  a  genus 
94  itvelf,  and  takes  for  its  specific  name  pafvstris. 
It  IS  a  native  of  auushy  woods  m  various  parts  of 
■■Mi  AjMtiM»  aad  partietdarij  ia  Virgivia,  and 
was  intro<hieed  to  Britnin  about  the  middle  of 
iMt  veatarj.  It  usually  attains  a  height  of  from 
«  aad  hM  fho  baUt  and  otttlino  of  » 
tree.  Its  twigs  are  remarkable  for  tough- 
,  and  are  as  strong  and  pliable  as  those  of  the 
aad  are  employed  iu  America  for  the 
I  of  imIiwm  ■naQ  articles ;  its  bark 
has  a  homo?pneoti8  chamctrr  ^rith  the  twigs, 
it  ttoed  for  making  ropes  and  baskets ;  and 
,  MoqweiaUy  Iko  «w4;o,  oooMNB  fbo  pUnt 


to  be  popularly  called  in  Onaada  leathtr^rood. 
Its  flowevs  arc  small,  yellow,  and  inoonspiouous, 
and  appear  in  March  and  April ;  and  the  pale 
green  scales  uf  its  buds  surround  the  dowers,  and 
oem  to  peilbm  for  ft  tiaio  the  ftanetioaoof  loKVN. 
This  plant  is  an  excessive  favourite  with  snails ; 
and,  on  that  account,  continues  to  be  sparingly 
propagated  ia  Britain. 

DIRECT  TAX.  Taxes  are  distinguished  into 
dtrfct  and  indirect.  A  tax  is  direct  when  it  is 
paid  by  the  persons  who  permanently  own,  or 
use,  or  ooBsume  the  subject  of  the  tax.  Aa  in- 
direct tax  falk  ultimately  on  a  difFi  roTit  pr  rsou 
from  the  one  who  immediately  pays  it  to  the  gov- 
ommoat.  That  the  importer  of  goods  pays  a 
duty  on  them  to  the  government,  but  reimburses 
himself  by  charging  the  amount  of  this  duty  in 
the  price  of  the  goods,  so  that  the  retailer  who 
takes  them  of  him  refunds  the  duty,  and  the 
consumer  who  takes  tliem  of  the  retailer  again 
reimburses  the  latter.  On  the  contrary,  a  land- 
tax,*  oapiiatioB^taz,ftB  aonoal  ezoisson  watehes, 
coachcf-,  f^c.  or  an  excise  coUectiMl  •■n  articles  as 
they  axe  distributed  by  the  retail  dealer  among 
hi*  eootonon  ftr  eonnuDptioai  it  a  dinok  tax ; 
for  the  party  nollj  taxed  ietiwoaawliopftyithe 
tax  to  the  government. 

DIS  A.  A  genus  of  C^pe-ot'-tiood-Uope  qnphy- 
toao  fibaiB,  of  the oiriiie  ofdor.  Altoaiftdown 
species  were  introduced  to  Britain  durinir  tho  ?m 
years  following  1804 ;  and  twice  as  many  more 
hftTO  boea  botaaioally  deieribed.  Sevand  of  the 
species,  particularly  the  large-flowered,  with  a 
prevailing  scarlet  colour,  the  grass-leaved,  with  a 
prevailing  blue  colour,  and  the  homed,  with  a 
predominating  pale  blue  colour,  are  oxoeedingly 
beautiful  and  imposing ;  and  they  possess  the  re- 
oommeadaUoQ  of  not  being  so  tender  as  most  of 
the  other  Hrrt-mto  orebideoas  beaoiiaa 

DISBUDDING.  The  removing  of  some  of  the 
buds,  iu  order  to  concentrate  the  sap  in  the  re- 
maining buds,  of  tiaMy  wall-trees,  and  other  fruit- 
ing plants.  Evea  the  disbudding  of  shoots  with 
the  leaves  on  is  recommended  by  Mr.  Roberts  in 
hia  work  on  the  Yinc,  and  by  Mr.  Ayres  in  a 
oommaaicatioa  ia  the  G«rdeBer*t 
"  While  the  leav:  s  nrc  yot  creen,"  says  the  latter, 
^  the  ihoota  or  spurs  are  divested  of  sach  buds 

are  aot  iatoadod  to  produce  frail  the  loDowing 
season.  The  leialt  of  this  is.  that  the  organiz- 
able  matter  prepared  by  50  or  100  leaves  is  con- 
centrated in  20  or  30  buds,  instead  of  being  di- 
vided eiaeaf  three  or  four  tunc*  tiai*  aaaiber, 
as  it  is  hy  the  general  ETFtcm  of  management. 
Though  this  is  merely  an  extended  af^tUcation  of 
the  principle  of  the  OMMMtttiatioa  of  ttie  »p  prac- 
tised in  disbudding  aad  varioMftUiidopeiatioBs, 
yet  it  is  one  of  immense  imp'>rtanoe  when  appHed 
to  the  vine  and  to  the  shoots  of  ligneous  plants 
with  the  leavee  oa.  Tin  hade,  in  oonoeqaeaoe  of 
having  so  much  snp  concentrated  in  them,  be- 
come highly  excitable,  and,  with  the  slightest  ap- 
plicfttSoa  ^  beat  ia  early  spring,  they  pu«h  with 
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the  greatest  vigour.   Tlioro  may,  under  certain  ' 
circumstance  be  a  fpar  of  the  premature  burst- 
iof  <»f  the  Imdi ;  bnt  thii,  in  femral,  maj  be  pre- 
vcnted  hy  Ic.ivincj  two  or  ihvvt-  smalt  Istendb  on 
the  most  vertical  part  of  the  vise." 

DISOOtJllT.  An  allowance  ntde  on  a  bill,  or 
any  other  debt  not  yet  licco;:ie  due,  in  consider- 
ation of  present  payment.    Bankers,  merchants, 

j  &c.,  allow  for  discount  .1  sum  equal  to  the  inter- 
est uf  the  bill  for  the  time  before  it  becomes  due, 

,  which,  howewr,  is  not  just ;  for,  as  the  true  vnhic 
of  the  discount  ie  equal  to  the  difference  between 

I  the  debt  end  ite  present  worth,  it  is  eqnul  only 
to  tho  inS  rest  of  thiit  present  worth,  instead  of 

.  the  interest  on  the  whole  debt.   And,  therefore, 

]  the  rule  for  finding  the  true  discount  is  this :  As 
the  amount  of  ;£l  and  intemt  fur  the  given  rate 
and  time  is  to  the  given  sum  or  debt,  so  is  the 
interest  of  £l  for  the  given  rate  and  time  to  the 

;  diteonnt  of  the  debt.  Thna,  if  the  interest  or 
discount  of  money  were  five  per  cent.,  then  the 

;  allowance  on  a  bill  of  ^100  would  be  found  thus: 
As  21t. :  j^lOO  : :  Is. :  £4  101.  SHd. 

DISEASES  OF  ANIMALS.  Deranged  condi- 
tions of  some  of  the  orphans  of  nnimal.*,  or  vitiated 

,  conditions  of  their  blood,  or  their  secretions. 

!  Some  can  be  traced  to  veiy  obvious  causes;  and 
many  are  exceedingly  ohscnre  in  oripin  ;  yet  most 
arc  known  to  arise  cither  wholly  or  chiefly  from 

]  the  effeets  of  improper  food  and  bad  air.  If 

.  farmers  used  due  care  that  all  the  food  of  their 
animals  were  sound  and  sc.isonable,  that  their 
cattle  houses  were  well  ventilated,  and  that  no 

'  pood  or  fen  should  exist  to  create  miasmata,  they 

\  would  lose  compnmtively  few  of  their  stock,  ex- 
cept from  accidents  and  old  age.  The  principal 
diseases  of  horses,  eattle,  and  sheep,  form  the 
subjects  of  part  or  whole  of  onr  articles  Ador- 
TioM,  Staookbs,  Blbbpibo,  IxrLAJf matiob,  Bu:(d- 

I  mn,  CAirocB,  Catarbh,  Comvimtoir,  Oosttvk- 
XK89,  CoroH,  DiARRn<E.i,  DrsrxTERT,  Diabetes, 

:  Fever,  I^im-ky,  Foi  r.,  fT.utfirT,  IIoose,  Hoote, 

j   HtDAIII>,  ii  VDUOPUOUI.i,  lM>I<i>::STI05,  IXfLQEXZA, 

jAUvntcK,  Uaitoc,  Qi'ixsv,  Black-Wavbb,  Ran- 

I  Water,  RiirrMArr?"*,  Rot,  Scab,  Yeliows,  An- 
{  sens,  BaoKxs-WixD,  Couc,  Farct,  Gakcreke, 
I  Cluuirau,DaonY,LocKzn-JAW,PourETii;,QciT- 
tor,  Spavix,  Bone-Spavix,  TiiRirsn,  and  Worms. 

DISEASES  OP  PLANTS  Vitiated  conditions 
of  the  juices  of  plants,  or  derangement,  rupture, 
or  inaction  of  some  of  their  organs.  Some  of  the 
chief  diseases  of  plants  form  the  subject  of  our 
I  articles  Blight,  Mildew,  Skct,  Kboot,  Dkopst, 
>  OAiioanis,and  HonT-Dnw;  and  others  are  &o> 
ticed  in  our  article?  on  the  'various  msoets  and 
fungi  which  cause  them. 

D18TMTB0RATION.  See  Alluticv,  Auca- 
LIE'?,  and  FoiTj?. 

DISLOC.\TION.  The  displacing  of  the  arti- 
cular surface  of  the  bones  of  living  animals  from 
thdr  proper  sitnatien.  The  redueing  of  disloear 
tions  is  an  important  department  in  human  sur- 
gery ;  but,  in  consequence  of  the  very  powerful 
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'  resistance  offered  to  it,  and  of  the  imperfect  state 
of  mechanical  means  for  overcoming  this,  the  re- 
dndng  of  distoeatiens  is  very  ssUom  attempted 
in  veterinary  practice. 

DISOCACTUa  An  interesting  and  xeoenUy 
diseoteved  genus  of  plants,  of  the  oaetus  ttibe. 
The  two<«haped  species,  D.  biformu,  was  sent  to 
Britain  from  Honduras  in  1830.  Its  stems  are 
round,  quill  like,  und  about  a  yard  high;  its 
branches  are  flattened  and  floihy;  its  flowers 
have  a  deep  pinTc  colour,  and  are  produced  sdH- 
tarily  at  the  extremities  of  the  branches ;  and  its 
flniit  or  berries  are  orimsoo^oured,  ^SK'<sh«ped, 
and  rather  .smaller  than  sloes,  with  smnoth  rrl-^^y, 
and  transparent  skin,  and  with  a  soft,  mucilagi- 
nous, sweetish,  and  slightly  acidolons  pulp,— > 
both  the  skin  and  the  pulp  crimson-coloured,  bat 
the  latter  of  a  lighter  shade  fhnn  the  former. 
This  plant  is  of  very  easy  culture,  and  seems  to 
set  its  ftvit  toon  readily  Uma  any  other  spseies 
of  cactus ;  so  that,  for  the  purpose  of  affording  an 
occasional  and  rare  show  uf  its  crimson  berries, 
it  may  probaUy  oome  into  general  and  high  re- 
quest. The  period  of  its  fruiting,  too,  is  quite  as 
beautiful  as  the  period  of  ita  rioh  and  imposing 
liluom. 

DISPERSION  OF  SEEDS.  See  Seeds. 
DISSKCTION.  The  scientific  and  Fystematic 
cutting  up  of  a  carcase,  a  plant,  or  a  seed,  with 
the  view  of  exsmining  its  organio  ftmetare.  The 
dissection  of  seeds  is  a  very  nice  and  delicate 
operation,  yet  has  been  so  judiciously  and  suc- 
cessfully conducted,  particularly  by  Qceirtner,  as 
to  throw  great  light  upon  the  soienoe  eC phytology, 
and  the  practices  of  culture. 

DlSTEMPEa  Any  prevailing  disease  either 
among  crops  or  among  ftrm-etook.  The  diseases 
most  frequently  called  distemper  among  crops 
are  mildew,  smut,  and  ergot ;  and  those  most  fre- 
qcntly  can<Kl  distemper  among  cattle  and  hones 
are  catarrh,  dysentery,  and  epizootic  fever. 

DISTILLATION.  An  art  founded  upon  the  dif- 
ferent tendencies  which  bodies  have  to  pass  into 
wpour,  and  to  be  oondensed  again  by  oo!d,  and  is 
performed  in  order  to  separate  them  from  each 
other,  when  combined,  or  when  they  become  pro- 
duets  of  diemioal  action.  Ita  use  is  very  important 
in  obtaining  spirits,  essences,  volatile  oils,  &c.  The 
mo<;t  common  method  of  conducting  this  process 
consists  in  placing  the  liquid  to  be  distilled  in  a 
vessel  called  a  stiU,  made  of  copper,  having  a 
moveable  head,  with  n  swan-like  neck,  which  is 
so  formed  as  to  tit  a  coikd  tube,  packed  away  in 
a  tub  of  water  constantly  kept  ooM,  and  whieh  is 
termed  a  refrigerator}/.  The  fire  is  applied  either 
immediately  to  the  still,  or  mediately,  by  means 
of  a  water  or  sand  bath.  The  liquid  to  b«  ob- 
tained rises,  in  vapour.  Into  the  head  of  the  Still, 
and,  pa-ssing  down  the  curved  tube,  or  worm,  hf"- 
oomes  condensed,  aod  makes  its  exit  in  a  liquid 
state.  The  still  should  be  construeted  wfih  a 
diameter  considerably  greater  than  its  hcipht.  in 
order  to  expose  a  larger  sur&oo  to  tho  firoi  and 
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Um  tofc*  chould  not  bo  to  narrow  m  to  inpede 
the  pas'^isfi  of  the  vapour  into  the  worm. 

An  inprovenMnt  by  Mr.  Teniunt  iu  this  app&- 
iBtes,  ooaoioto  in  iatradndng  iJiea|nz»ltab«  into 

th'-  I-mIv  nf  a  P»?con<l  Btill,  so  that  the  heat  frtmi 
tbo  ^oikdeasation  of  the  stesun,  passing  through 
Aoi^to,  U  applied  to  the  distiUation  of  liquor 
m  tk*  oecond.  The  pressure  of  the  atmosphere 
U  r^^mr'V-  '!  from  the  latter,  hy  connecting  it  with 
aa  ^r-iigut  receiver,  kept  cooL  The  air  in  this 
mommr  as  allomd  to  OMwpo  at  tho  oonaMiio^ 
meat  of  the  operation ;  its  pl.ico  is  occnpied  by 
tiM  steam  from  the  liquor,  which  being  coadens- 
od,  a  vaenaoi  is  kept  up,  wbonoe  tho  distillation 
prcoetfds,  without  any  further  heat  being  directly 
applied  to  the  second  still.  This  form  of  distil- 
lu^  apparatua  is  called  the  fioufJe  stt'U. 

Tkft  pvpoesc  introdaoed  by  Mr.  Barry,  for  pre- 
puing  vegetable  extracts  and  iiTsjii elated  juices, 
by  eTapontion  in  vacuo,  is  of  a  soiaewhat  similar 
Mtare.  TIm  appontoa  oounta  of  %  honispher- 
ical  j'ti!!.  made  of  catt-iron,  and  polished  within. 
U  is  doaod  bj  an  air-tight  flat  cover,  through 
ride  tuba,  iririch  is  ^en  bent  down- 
,  mnd  terminates  in  a  large  copper  globe,  of 
a  ca-ricTty  three  or  four  times  preatcr  than  that 
9i  the  stiiL  In  this  tube  there  is  a  stop-cock,  be- 
tmmm  the  still  and  tho  globe.  When  evapora- 
tion ig  t'>  \nt  p«;rf /rrned,  the  voprtahle  juico  or 
inrfaiiinn  is  poured  into  the  polished  iron  stiil, 
thnsgb  w  oponiiig,  which  ii  then  doaod,  made 
air-tight,  aad  oovered  with  water.  In  order  to 
produce  a  vacnum,  the  connexion  between  the 
still  and  copper  receiver  is  interrupted,  by  shut- 
tiag  the  stop-cock,  and  steam  from  a  boiler  is  in- 
tfoducfrd  l.v  a  pipe  into  the  latter,  till  the  whole 
of  the  aur  is  expelled  ixom  it,  This  takes  usually 
afc— t  five  niaiatco,  and  it  known  hy  tho  steam 
iwtning  from  the  gl<'l»o  uncondensed.  The  copper 
is  then  ckwod,and  the  communication  rc- 
batwcon  it  and  the  still,  by  opening  the 
I,  when  the  greater  part  cf  the  air  in  the 
latter  rtji-h.  j  iutn  the  forni>T  Thf  stop-cock  is 
again  cio««d,a.u(i  the  globe  agaiu  uiled  with  steam 
aa  M»  Bj  tho  oondcnaation  of  this  stflam  a 
vacaom  is  sg^in.  prnditc'd,  which,  on  opening 
the  ai«p-«ock,  extracts  the  greater  portion  of  the 
aw  laaaainiiif  in  the  still:  in  diort,  by  repeating 
these  exfaauitiont  five  or  six  times,  an  almost 
p»£0Ct  vacnum  is  obtained,  both  in  the  still  and 
foo0*rer.  Beat  is  then  applied  to  the  water  bath, 
in  which  the  still  is  placed,  oatil  the  juice  within 
begins  to  Iwil,  which  is  ascertained  by  inspection 
thpoM^h  a  piece  of  thick  glass,  fixed  firmly  in  the 
lipsr fartof theapyaratoa.  Aa,inairaevuni,flttids 
hoti  nrarly  124  decrees  1«-I<jw  their  usual  boiling 
toipuratiire,  water  passes  into  ebullition,  in  such 
«wn*fD«fi|»«t  W  Fkhr,  or  a  little  above  it ; 
and  it  iajDCVsr. tend  naeescary  to  heat  the  jiuoa 
»>.Mr#  \  ttrpp*  r  if  ure  of  KX)^.  The  evaporation 
IS  cxmiiaued  till  the  ^uid  is  inspissated  to  the 
.  whicb  Ji  jii4gtd  of  1)7  its  i^ipoar- 
iliiiimli  tlia  0Mm>  JExtcacts  pnpacod  in 


this  way  arc  found  to  bo  gxtttly  preferable  to 
those  obtained  by  evaporation  at  a  high  tempe- 
rature :  they  are  considerably  stronger,  as  the  ac- 
tive principles  in  the  joioea  are  not  decomposed 

liy  reaction  between  their  elements,  lavoiired  Ly 
heat ;  and  they  are  free  firom  all  burnt  flavour, 
or  erapyreuma. 

There  avo  many  operations,  however,  in  which 
liquids  are  employed,  that  would  corrode  metallic 
vessels :  in  such  cuscs,  vessels  are  employed,  con- 
strueted  citlm  of  i^aas,  platinnm,  or  stone  ware. 
They  arc  of  various  forms,  generalh'  consisting 
of  two  ports,  one  called  a  retort,  and  tho  other  a 
rMRMT.  The  teoeiver  is  sometimes  tubulated, 
with  a  stopper  adapted  to  the  tubulature.  In 
some  cases  of  distillation,  tho  product  is  not  en- 
tirely a  vapour  which  may  be  condensed;  but 
there  is  disengaged  an  elat^tic  fluid,  which  is  in- 
condensable. This  gas  is  allowed  to  pass  olf  by  a 
tube  from  the  tubulature;  the  tube  terminating 
in  a  veaiel  of  water,  and  thus  enabling  us  to  ool- 
lect  the  gas  in  an  inverted  jar.  In  certain  cases, 
the  product  designed  to  be  obtained  by  distilla- 
tion is  an  elastic  fluid,  not  condensable  by  itself, 
but  capable  of  being  condensed  by  being  trans- 
mitted through  water.  A  contrivance  called 
Wof/et  a^jMratut  is  used  for  this  purpose,  a  de- 
scription of  which  may  be  found  in  roost  of  the 
chemical  treatises.  A  liquid  obtained  by  distil- 
Itition  is  sometimes  not  perfectly  pure,  or  it  is 
dilute,  from  the  intermiztore  of  water,  that  has 
been  elevated  in  vapour  along  with  it.  By  re- 
peating the  distillation  of  it  a  second  or  a  third 
time,  it  is  rendered  more  pure  and  strong.  This 
latter  px>eeis  is  named  red^teatwn,  w  sometimes 
concentration. 

DISTRESS.  In  law,  the  taking  of  a  personal 
diattel  of  a  wrong<doer,  or  a  tenant,  in  order  to 
obtain  satisfaction  for  the  wr*-ng  done,  or  for 
rent  or  service  due.  The  thing  taken  is  also 
called  a  dittren.  A  distress  may  be  taken  for 
i  homage,  fealty,  or  any  other  service,  of  which 
there  %vere  ninny  di  scriptif  .iis  under  the  old  feudal 
tenures,  due  from  the  tenant  to  tho  lord,  or  per- 
son of  whom  tho  estate  was  holden,  the  lender- 
'  ing  or  payment  of  whicli  -v"-^'  tlie  consideration 
or  condition  on  which  tlw  land  was  held.  So  a 
distress  is,  by  the  English  and  American  law, 
allowed  to  be  made  of  oattlo  or  goods  damn'je- 
ftamiit,  both  for  the  purpose  of  preventing  fur- 
ther damage,  and  obt:umng  tnilisfactiun  for  that 
already  done.  If  the  party  whose  goods  or  cattle 
are  t^eixed,  disputes  the  injury,  service,  dnty,  or 
rent,  on  account  of  which  the  distre&a  is  taken, 
he  may  replevy  the  things  taken,  giving  bonds, 
at  the  Piwne  time,  to  return  them  or  pay  damage, 
in  case  the  party  making  the  distress  shows  that 
the  wrong  has  been  done,  or  the  service  or  reut 
is  due,  on  account  of  which  the  distress  was 
tnk'-n  Another  description  of  distress  is  that  of 
attachment  to  compel  a  party  to  appear  before  a 
cottrt  when  summoned  Ibr  this  purpose.  The 
distresses  most  frequently  made  are  on  account 
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attachments  on  mesne  process,  that  if,  on  r\  writ 
before  jadgmeat,  that  the  judgment  may  b«  eatia- 
ied  oot  of  the  property  so  MiMd,  ooiiioidcs  in 
principle  with  the  right  of  distreas.  The  reason 
for  giTing  a  right  of  distren  in  cases  of  damage- 
feasanoe  is  obTioni,  but  it  is  by  no  means  so  evi- 
dent why  a  landlord  dnnild  kkwt  m  right  to  di*> 
train  for  his  rent,  any  m<}Tc  thnn  a  grocer  for  a 
debt  accruing  on  account  of  articles  supplied  for 
tiMOMorbtedtMoi^ftailr.  Aa  to  the  tliiqg* 
that  may  be  distmined,  the  English  law  allows 
•nj  chattel  of  the  lesseej  on  the  premitea,  to  be 
so  takon.  Tho  law  also  preooribes  partionlarly 
the  tina  aad  mode  of  making  the  distress,  and 
the  manner  of  treating  the  thii^  «spMi«Uy 
beasts,  distrained. 

DITCH.  A  trench  oot  along  the  dMslon-Iines 
of  cnlti^Titod  grounds,  to  SCTVO  either  as  a  drain 
I  or  as  a  fence.  Most  ditohet  in  old  husbandry 
w«n  intended  eoldy    open  dndns,  and  many 
I  in  the  moor  improveraents  of  the  present  day 
'  possess  the  same  character ;  but  nearly  all  ditches 
I  in  modem  arable  ihnn4ands  are  designed  to  serve 
i  also  and  affen  chiefly  as  enclosures,  and  moat  of 
\  them  are  combint'd  with  a  hedge,  a  bank,  or  some 
•  other  form  of  fenoe.   Ditchn  are  of  very  va- 
I  ikNiadaptii8aiidwldtlia;aoaieai«aawida«tthe 
■  bottom  as  at  the  top,  some  slope  gradually  on 
both  sides  from  the  top  to  the  bottom,  and  some 
bnia  ona  dda  sloping  and  the  other  ride  perpcn- 
dioalar;  and  such  as  slope  vary  exceedingly  from 
'  one  another  in  the  do^^roea  nf  their  inclination. 
I  Whenever  a  ditoh  has  considerable  depth,  or  is 
ent  in  inadhesive  etamta,  or  is  designed  wholly  or 
,  principally  for  drainajro.  it  ought  to  slope  on  both 
I  sides,  and  to  have  a  width  at  top  of  from  three 
{  to  aiz  tinea  more  tiiaa  at  bottom.  One  kind  of 
fenoe  common  in  many  districts  consists  of  a 
sloping  ditch  and  a  bank  of  earth, — the  latter 
1  formed  of  the  earth  thrown  out  of  the  former ; 
another,  which  is  common  in  many  cold,  clayey 
hiri'iff  of  England,  consists  of  two  ditches  and  a 
I  hedge  between  them}  and  another,  but  not  a 
oenaiatB  of  two  ditehea  and  a  bank 
between  thorn, — the  bnnV  n'^tially  surmounted 
by  a  strong  hedge  or  by  a  line  of  trees.  8e9  the 
article  Hsnoa. 

JJi  sorts  of  ditches,  but  especially  such  as  have 
a  eonsiderabl*^  quantity  of  water,  either  flowing 
or  partially  stagnant,  aro  liable  to  bo  speedily 
oholmd  np  with  rank  vegetation,  and  reqaira  to 
be  periodicalJr  ?cnTirefl  and  con <^tantly  kept  open 
and  olean.  Among  the  most  coounoa  of  the 
ptenla  wUoh  grow  in  tbam,  and  am  Habb  to 
choke  them  op,  are  Poa  aqyatiea,  Poa  fimtam, 
TutsUaijo  petasite*,  Rtimex  criipxu,  Degraphi*  arun- 
dinacea,  IritpteudaeorU,  Neuturtium  oJiciiuUif  Ver- 
•nte  t$mbmffa,  and  Pol^«nima$npkiiAm;  and 
any  of  thf^v.  or  o  F  several  Others,  can  be  restrained 
i  within  iuQocuuus  Uiuits  only  by  periodically  par- 
ing tht  ridea  and  aeoarlng  tlw  botton  of  tha 
ditdiMwItb  tbe  apade,  while  tha kak, Pvljfgomm 
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impkUimm,  aan  be  even  tolerably  subdued  by  no  [ 

\f'^^  ^rvorr'  a  proce?-^  thnn  the  careful  exterraina-  • 
tion  of  every  vestige  of  it  which  can  be  discovered.  \ 
Tbit  aooaring  of  dl  ditdtea  ovght  to  bo  aa  dii>  | 
tinctly  a  part  of  the  routine  or  regular  business 
of  a  &rm  as  the  tilling  of  the  ground  or  the  man- 
aging of  the  crops ;  and,  in  the  case  of  all  hedge- 
ditohes,  it  ought  always  to afleonpany  the  dress- 
ing of  the  hedges.   The  aoctimulnted  mass  of 
mixod  earth  and  vegetable  matters  obtained  by 
the  BooniingB,  jlalda  valoaUe  uaaare,  whether 
by  bi  incr  incinerated,  or  by  being  heaped  up  and  I 
turned  till  all  stems,  roots,  and  seeds  have  been 
thoroughly  killed  by  begun  daooBBpodtioB.  8aa 
the  articles  Asnas  and  Conroaf . 

DIURETIC    Any  substance  which  stimulates 
ilie  kidneys  of  an  animal  to  secrete  an  unusually 
large  quantity  of  urine.   Diuretics  operate  mere  ' 
easily  and  powerfully  upon  the  horse  than  upon  ' 
man ;  and  require,  in  veterisaxy  practice,  to  be  | 
used  with  mnch  judgmoit  and  eonndenUo  oan- 
tion.    Unsuspected  diuretics,  such  aa  foxy  oats, 
mow-burnt  hay,  and  certain  ingredients  in  the 
natnral  herbage  of  particular  localities,  often 
produce  alow  and  steady  derangement  of  the 
urinary  organs,  by  frequent,  diuly,  or  constant 
over -stimulation,  till  the  kidneys  become  in- 
flamed or  aoma  other  otgan  aaverdj  injared; 
and  medicinal  diuretics  intentionally  adminis- 
tered may,  by  overdosing  or  by  too  prolonged  use, 
either  produce  some  dvooio  diseaaa  in  tlie  nil- 
nary  organs  or  excite  violent  and  £atal  inflamma- 
tion.   Yet  diuretics  wisely  used,  are  of  eminent 
service  in  cracks,  swelled  legii,  mild  grease,  drop- 
sical affections,  and  aU  other  conditions  of  the 
system  which  require  a  diminished  secretion  of 
the  watery  elements  of  the  blood ;  and  wb«n 
^tven  in  moderate  doses  to  n  bone,  they  do  not 
require  the  animal  to  be  shut  up  in  the  house, 
but  leave  him  at  full  liberty  to  perform  his  or- 
dinary work  upon  the  farm.   One  of  the  cheap- 
est and  meat  naeful  diuretics  for  all  ordinary 
usc^  i''  common  oil  of  turpentine;  two  of  the 
best,  to  be  combined  with  it  in  a  feverish  state 
of  the  ayitem,  ate  fezi^ovo  and  aaltpetn;  nad 

two  good  but  expensive  one?  which  possess  no 
high  virtue  to  correspond  with  their  high  price, 
are  camphor  and  eastile  soap.  IClnor  dinratia% 
both  in  medicine  and  in  food,  arc  very  numertnUL 

DIURIS.  AgcnuB  of  Australian  plants,  of  tbo 
orchis  tribe.  The  name  signibes  '  a  double  tail,* 
and  allndaa  to  tha  Idbea  of  the  column.  The  gol- 
den spocit^,  D.  aurw,  introduced  to  Britain  nhont 
3d  years  ago,  and  producing  flowers  of  a  pr«<io~ 
miaantly  golden  aokmr,  laa  •  mpari»  appaninimat 
and  possesses  the  recommendation  of  being  com- 
poratively  hardy  and  nnfastidions.  Six  carious 
tuberous -rooted  species  were  introduced  about 
10  or  15  years  a^er  the  gsldsn  spaoisa. 

DIVIDIVI.    See  Cjb8.u,pinia. 

I>1V1NG-B£LL.  To  illustrate  the  priaoipio 
of  thia  machine  take  a  gfam  tumUar,  plangfa  H 
into  water  with  the  month  perpeBdioolaiiy  dmni. 
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i\  jpm  viB  €nd  that  very  little  water  will 

rise  into  the  tumMer.  which  will  be  evident  if 
iaj  »  piece  ol  cork  upou  the  mirfaoe  of  the 
pni  ill*  ttuibler  ow  it;  for  jm  will 
that,  though  the  cork  should  be  carried  fur 
below  the  surfaoe  of  the  water,  jet  its  upj^  aide 
ia  not  wetted,  the  air  which  was  in  the  tamUer 
haTing  pre Tentad  tin  entrance  of  the  water ;  but, 
EB  the  air  is  compressible,  it  could  not  entirely 
flsdade  the  water,  which,  by  its  pressure,  cun- 
t  ihe  air  •  Uttb^Iln  flat  diving-heU  w« 
of  in  Europe  was  tried  at  Cadis,  by  two 
(keeks,  in  the  presence  of  Charles  Y.  and  lOgQOO 
sysctatotm.  ItnMmUsd  a  laife  kstila  Inverted. 
The  first  of  any  Mte  was  made  by  Dr.  Halley. 
It       most  commonly  made  in  the  form  of  a 
tmaiittrti  oooe,  the  smallest  end  being  clueed, 
MdllkalHm|tr«aeopen.  It  is  so  suspended  that 
it  mar  sinl:  full  of  air,  with  its  open  base  dovrn- 
UMiibi^  aad  as  near  as  may  be  parallel  to  the  hori- 
aoB,  ift  M  to  ckmm  with  flie  wnbo9  of  the  water. 
Mr.  Snseaton's  di\'ing-beU,  made  in  1788,  was  a 
aqoane  chest  of  cast-iron,  4^  feet  in  height,  4^ 
feet  in  length,  and  3  feet  wide,  and  afforded  room 
for  two  men  to  work  in  it.  It  was  supplied  with 
freaii  air  hy  a  forcing  pump.    This  was  used 
with  great  suooeM  at  Hamsgate.   Other  contri- 
^mtm  ksve  beeo  nasd  lor  dlviag4MUa.  WilUa 
tt>e  last  3"  years,  the  diving-bell  has  been  much 
taiploT«d  to  asaiat  in  laying  the  foundationB  of 
hniMaii^^  under  water.  A  diTiiig-l>clJ,  on  an  iuk 
prvred  principle,  was  constructed,  in  1812,  by 
the  late  >Lr.  Kennie,  and  employed  in  Rains£:ate 
aarbeiu',  where  it  atiiiwercd  so  well,  that  the 
MMMHry  wm  laid  with  the  ntnuMt  precision. 
Prom  this  period  must  be  dated  a  new  era  ;n  the 
of  masonxy  under  water^  the  use  of 
being.  In  s  eoeaidecaUe  d^ree,  sii- 
The  diving-bell  was,  thenceforward, 
«stpt9yed  hj  Mr.  Rcnnie  in  the  construction  of 
aiti  ikm  great  harbours  which  he  projected.  Round 
Wla  af  east-iron  and  copper  have  i'eeu  occasion- 
aihr  made  f<>r  the  pcir)  and  coral  fisheriea  of 
Sfiwth  America^  and  have  been  supplied  by  the 
JfaewL  Bsawia  ftr  most  of  the  toyal  dedE-jardi 
in  En^n  J  in  1  s  veral  of  those  in  the  colomea, 
far  the  peauri  fishery  at  Ceylon,  for  the  repair  of 
the  woriai  atCkunstadt,  for  anny  plaoM  in  Great 
Baiiaan  and  Ireland,  &c. 

DTTTXIKG  ROD.  A  rod  made  with  p«>rtn!n  su- 
pen*iti<xu  ceremonies,  either  single  aud  curved, 
«r  with  two  kaaaebes,  like  a  fork,  of  wood,  brass, 
cr  other  nirtaV  TKo  rMii  i.^  Yi'Ad  in  a  particular 
fg  Mad  if  it  heads  towafds  one  Mde,  those  who 
Mteaeil  to  ba  aai  iiidieatMiithat 
under  the  spot.  Some  publioar 
efans  rerpecting  a  man  who,  in  quite  recent  times, 
,  to  be  able  to  discover  w^er  and  metals 
kyUaliniii«^  attiaeted  lanch 

att^r'i  T: 

JUlVi&LBIUTY.  The  aotoal  subdivision  of 
iaiivkBi^nana7oases,b«m«BCriadtoa  pro- 
^tpMis  mkaL  A  liip  af  iwr*  «f  an  inoh  in 
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leogth,  is  frequently  divided  into  a  hundred 
rqn.il  parts,  which  are  distinctly  vi*!ihlc.  But, 
by  the  appli(»tion  of  a  very  line  sorew,  6,UU> 
cquidiilaat  Unei,  in  the  tpaee  of  a  qnarter  of  an 
inch,  can  be  traced  on  a  surface  of  steel  or  glass 
with  the  fine  point  of  a  diamond,  producing  deli- 
cate iridescent  colours.  Common  writing  paper 
has  a  thickness  of  about  the  500th  part  of  an 
inch  ;  but  the  pwllicle  sejiarated  from  ox-gut,  and 
then  doubled  to  form  gold-beaters'  skin,  is  six 
tiaua  thianer.  A  liai^e  poaad  of  eottoa  has 

been  spun  into  a  thread  76  mile?  in  1  jn:^;h  ,  and 
the  same  quantity  of  wool  has  been  extended 
inteathnadof  OSmilei;  the  diametue  of  those 
threads  being  hence  only  the  350th  and  40()th 
parts  of  an  inch.  But  the  ductility  of  some 
metala  far  exceeds  tiiat  ot  any  other  subbtanoe. 
The  gold-beaters  begin  with  a  riband  an  inch 
broad  and  15u  inches  long,  which  has  been  re- 
duced, by  passing  through  roUers,  to  ahoat  the 
800th  put  of  an  inoh  iatMolnuMa.  TUe  riband 
is  out  into  squares,  which  are  disposed  between 
leaves  of  vellum,  aud  beat  by  a  heavy  hammer, 
till  they  acquire  a  breadth  of  more  than  three 
inchety  aad  are  therefore  extended  ten  times. 
These  arc  tign\n  quartered,  and  placed  between 
the  folds  of  gold-beaters'  skin,  and  stretched 
out,  by  tiie  operation  of  a  li^iter  banuaer,  to  tha 
breadth  of  five  inches.  The  satne  process  is  re- 
peated, sometimes  more  than  once,  by  a  suooes- 
sion  of  ligiiter  banuaara}  so  that  376  graine  of 
gold  are  thai  inaUy  extended  into  2,000  leaves 
of  3  3  inches  square,  making  in  al!  80  books,  con- 
taining each  20  kaves.  The  metal  is,  conse- 
qnently,  reduced  to  the  th^wiMMMi  of  the  S^OOOth 
part  of  an  inch,  and  everj'  leaf  weighs  rather  less 
than  the  5th  part  of  a  grain.  Silver  is  likewise 
cai)ahle  of  bdag  laminated,  bat  will  eoHody 
Uar  an  extension  above  half  that  of  gold,  or  the 
150,000th  part  of  an  inch  thick.  Copper  and 
tin  have  still  inferior  degrees  of  ductility,  and 
cannot,  perhaps,  be  beat  thinner  than  the  20,000th 
part  of  an  inch.  These  form  what  is  called  Jhtfck 
Itaf,  In  the  gildiug  of  buttons,  five  grains  of 
ftid,  wbieh  is  applied  as  an  amalgBni  with  ner» 
cury,  is  allowed  to  each  gross;  bo  that  t!ic  coat- 
ing left  must  amount  to  the  llu,(iOOth  part  of  an 
ineb  in  tbieknoMr.  If  a  piece  of  ivory  or  white 
satin  be  immersed  in  a  nitro-muriate  solution  of 
r;old,  and  then  plunged  into  a  yw  f  hydrogen 
gas,  it  will  become  covered  with  a  surlace  of  gold 
hardly  eaoee£ag  ia  tUekaeM  the  10,000,000th 
pnrt  of  an  inch.  Tho  p-ilt  wire  used  in  era- 
broidery  is  formed  by  extending  gold  over  a  sur- 
ftoa  of  rilfw.  A  rihar  rod,  aboot  two  fiMt  long 
and  an  inch  and  a  half  in  diaweier,  and  there- 
fore weighing  nearly  20  pounds,  is  richly  coated 
with  about  8(X)  grams  of  pure  gold,  in  J^ngland, 
the  lowest  proportion  allowed  ia  100  gmins  of 
gold  to  a  pound  of  silver  This  red  is  then 
drawn  through  a  series  of  diminishing  holes^  till 
itbuilntdMd  to  Oa  vaafc  lengib  of  MO  mike, 
wban  the  gold  ba%  oonasgnantly,  beoome  alten- 
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osted  800  times,  each  ;^rain  ooverinj^  a  surface  of 
9,600  square  inches.  This  wire  being  now  flatted, 
the  golden  film  mffen  a  fbrtlier  exteniioa,  and 
has  its  thickness  reduced  to  the  four  or  five  mil- 
lionth part  of  an  inch.  It  has  been  asserted, 
that  wires  of  pure  gold  can  be  drawn  of  only  the 
4.(MX)th  part  of  an  inch  in  diamctar.  Bat  Doctor 
W.  H.  Wollaston,  by  an  ingenious  process,  has 
latel/  advanced  muoh  further.  Taking  a  short 
c^Studm  orrilv«r,alMmt  the  third  part  of  ta  inch 
in  diariii  ti  r,  he  drilled  a  fine  hole  through  its 
axis,  and  inserted  a  wire  of  platinum,  only  the 
lOOdi  part  of  an  isdi  thick.  This  niver  mould 
was  now  drawn  through  the  successive  holes  of 
a  steel  plate,  till  it?  dinmoter  was  brought  to 
near  the  1,600th  part  of  an  inch,  and,  conae- 
quentlj,  the  interMl  wire,  beiag  diminiiihed  in 
the  Bame  proportion,  was  reduced  to  between 
the  four  and  five  thousandth  part  of  an  inch. 
The  oomponnd  wire  was  then  dipped  in  wann 
nitric  acid,  which  dissolved  the  silver,  and  left 
its  OiMce,  or  the  wire  of  platinum.  By  pftssing 
the  incrusted  platinum  through  a  greater  num- 
ber of  holes,  wires  still  finer  were  obtained,  some 
of  them  only  the  30,000th  part  of  an  inch  in  dia- 
meter. The  tenacity  of  the  metal,  before  reach- 
ing dukt  limitt  WM  eon^defaUe',  a  pbtinnm 
wire  of  the  IS.OOOth  part  of  an  inch  In  (liam  t  r. 
sapporting  the  weight  of  one  grain  and  a  third, 
flneli  eiOMH'fn  finraMt  is  hardly  surpassed  by 
tiM  fiknuatoiii  pTodnetions  of  nature.  Human 
hair  varies  in  thickness,  from  the  250th  to  the 
600th  part  of  an  inch.  The  fibre  of  the  coarsest 
wool  ia  about  the  500th  part  of  an  ineli  in  dia> 
meter,  and  that  of  the  finest  only  the  1 ,500th  part. 
The  silk  line,  as  spun  by  the  worm,  is  about  the 
AiOOOth  part  of  an  inoh  tbidc ;  but  a  findttr*!  Una 
is,  perhaps,  six  times  finer,  or  only  the  SO^OOOth 
part  of  an  inch  in  diameter :  insomuch,  that  a 
8ingk<  pound  of  this  attenuated  substance  might 
be  sufficient  to  enoonpaas  our  g^be.  The  red 
globules  of  the  human  blood  hnvi^  r».n  irregular, 
roundish  shape,  from  the  2,500th  to  tlm  3,300th 
of  aa  iiicai  ia  diameter,  with  a  daric  oentxal  spot. 

The  trituration  and  Icvigation  of  powders,  and 
the  perennial  abrasion  and  waste  of  the  surface 
of  eotid  bodiea,  oooasion  a  diaint^ration  of  par- 
ticles, almost  e.xceedin^  the  pewefS  of  computa- 
tion. Emery,  after  it  has  been  pwund,  is  thrown 
into  a  vat  filled  with  water,  and  the  fineness  of 
the  powder  is  dittingnidied  by  the  time  of  ila 
Bufisitifncr'  In  very  dry  situations,  the  dust 
lodged  near  the  corners  and  crevices  of  ancient 
buildings  is,  by  the  oontinnal  agitatioa  of  the 
air,  made  to  give  a  glossy  polish  to  the  interior 
side  of  the  pillars,  and  the  less  prominent  parts 
of  those  venerable  remains.  So  fine  is  the  sand 
en  the  adust  plains  of  Arabia,  that  it  ie  earned 
s/iniptinaea  300  miles  over  the  Mediterranean,  by 
the  sweeping  sirocco,  iioog  the  shores  of  that 
sea,  the  voeka  are  peopled  by  the  phoiaa,  a  teetfr> 
ceouB  and  edible  worm,  which,  thuuj^h  very  soft, 
yet,  by  unwearied  perseverance,  works  a  cylin- 


drical hole  into  the  heart  of  the  ^nrdcFt  Ftone. 
The  marble  slops  of  the  great  churches  in  Italy 
are  worn  by  tlie  inccmuit  crawling  of  abject 
devotees ;  nay,  the  hands  and  feet  of  bronze 
statues  are,  in  the  lapse  of  ages,  wanted  away  by 
the  ardent  kisses  of  innumerable  pilgrims  that 
resort  to  those  shrines.  What  an  evnnesoenl 
pelioleof  the  metal  must  be  a^raJr  J  -.xt  r^ch  snc- 
<»8sive  contact !  The  solutions  of  certain  saline 
bodies,  and  of  ether  eoleofed  mbalaneee,  eshihtt 
a  prodigious  subdi^nsion  and  disaemination  of 
matter.  A  single  grain  of  the  sulphate  of  copper, 
or  bine  vitriol,  wfll  eomnranieate  a  fine  azure 
tint  to  five  gallons  of  water.  In  this  case,  the 
copper  must  l>e  attenuated  at  least  ten  million 
tin^  i  yet  each  drop  of  the  liquid  may  oontaio 
ae  many  ooloored  parttdee,  diatiagniabaUe  bj 
our  unasmiBted  vision,  A  <?tin  minuter  portion 
of  cochineal,  dissolved  in  deUquiate  pota&h,  will 
rtrike  a  bright  puride  ooloor  tiurough  an  equal 
mass  of  water. 

Odours  are  capable  of  a  much  wider  diffurion. 
A  single  grain  of  mugk  has  been  known  to  per- 
fume a  large  room  for  the  space  of  20  years. 
Consider  how  often,  during  that  time,  the  air  of 
the  apartment  must  have  been  renewed,  and 
have  beeeme  duuqged  with  freeh  o^mr !  At  the 
lowest  computation,  the  musk  had  been  sul)- 
divided  into  320  quadrillions  of  particles,  each 
of  them  capable  of  aflbeting  the  olfi&ctory  organs. 
The  vast  diffusion  of  odorous  ctTliivia  may  be 
conceived  from  the  fact,  that  a  lump  of  assafo>- 
tida,  exposed  to  the  open  air,  lost  cmly  a  grain 
in  eeven  weeks.  Tet,  linee  degi  hnnt  by  the 
scent  alone,  the  cfflniria  emitted  from  the  several 
species  of  animals,  and  from  different  individuals 
oi  tlw  nme  no^  mnet  l>e  emcatially  diilinet 
9he  vapour  of  pestilence  conveys  its  poiwa  in  a 
still  more  subtile  and  attenuated  form.  The 
seeds  of  contagion  arc  known  to  iurk.  for  years, 
in  vaxione  abiorbent  sulwtances,  which  scatter 
death  on  exposure  to  the  air.  Bnt  the  difftision 
of  the  particles  of  Ught  defies  all  powers  of  cal- 
cnktion.  A  amell  taper  iriJi,  in  a  twiakKag 
illuminate  the  atmosphere  to  the  distance  of  four 
miles ;  yet  the  luminous  particles  which  fill  that 
wide  concavity  cannot  amount  to  the  5,000th 
part  of  a  grain,  which  vamj  be  the  whole  eoa* 
sumpti  -n  <  f  thf>  wjit  in  light,  smoke  and  ashes. 

Animated  matter  likewise  exhibits,  in  many 
instaneae,  a  wooderfol  sobdivbion.  The  milt  ol 
a  codfi.sh,  when  it  begins  to  putrefy,  has  been 
computed  to  contain  a  billion  of  perCsot  ineeote ; 
so  that  thousands  of  theee  living  oreatnraB  oonld 
be  lifted  on  the  point  of  a  needle.  But  the  in- 
fusory  animalcules  display,  in  their  structure  and 
functions,  the  moat  transcendent  attenuation  ol 
matter.  The  vHfrio  undulcL,  found  in  duck-weod, 
is  computed  to  1>c  ten  thousand  million  times 
smaller  than  a  hemp  seed.  The  vibrio  iintota 
000 un  in  vegekeUe  inftirfeiH,  every  drap  eon* 
taining  myriads  of  those  oblong  points.  Of  the 
nu>tuu  gdatinota,  discovered  in  ditoh  water,  mil- 
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Bona  appear  in  the  field  of  a  mierotoope,  plajing, 

like  the  imnbeama,  in  a  single  drop  of  liquid. 
InaectB  have  been  ditoovered  «o  small  as  not  to 
«MMd  fh«  lO^OOOih  part  of  an  inoh,  M  ihafc 
l,OOaOOO.«X)0.000  of  them  might  be  contained 
within  the  space  of  one  cubic  inch;  jet  each 
animateale  must  consist  of  parts  connected  with 
Mah  «(lKr,  with  Tesseis,  with  fluids,  and  with 
nr^xos  necessary  far  its  motions,  for  its  increase, 
for  Its  propagation,  &c  How  inconceivably 
wmaM  awal  tliote  otgau  lie!  aad  7«t  th^  an, 

■atiqnestionablj.  rompn-otl  rif  f.thrr  parts  still 
•DsaUer,  and  still  Darther  removed  £rom  the  per- 
ui|itiu«  of  <mr  wfiMt. 
DOCK, — botanicallj  Rumex.  A  large  genus  of 
flowered  plants,  principally  hardy  and 
httbttceous,  of  the  polygonum  order.  Kievcn 
are  indigenous,  and  aggregately  figure 
cne  of  the  bulkiest  and  best  known  of  our 
aiioot  €0  species  have  been  introduced, 
friad pally  to  botame  gardens  and  onrioas  ooi- 
k-ctions,  from  ♦.-^.rious  countries  of  Europe,  Africa, 
Aaatralaoa,  and  America;  and  about  30  other 
species  are  known  to  botoidsts.  Moat  of  our  in- 
liigcnons  species  are  more  or  less  medicinal ;  one 
of  the  tntrodnced  species  is  culinary ;  one  of  the 
species  is  cultivated  for  salad;  and 
IbraMmoted,  Iaigo-leaved«  indigenous 
^x^cit'S  give  gjcat  annoyanrr  to  fnrmers,  and  al- 
ways iadiatto  bj  their  presence  the  want  of  due 
CBo  aai  labour  in  hvafaoiidiy. 

The  water  dock,  Rvmex  aquatiem^  or  Rumex 
kjidmiaf^thum,  grows  wild  in  our  ditche*  and  on 
the  banks  of  onr  rivers.  Its  root  is  fusiform 
tad  thick ;  its  stem  is  erect,  furroifadi,  amooth, 
sn.1  ibou*.  5  fr^t  high  ;  its  upper  leaves  are  lan- 
ceehite,  pointed,  and  almost  glaucous;  and  its 
Id— w  aa*  appvoximatdy  whorled  and  nodding, 
and  appear  in  July  nrnl  Aii[r'i>t  The  root  of 
tha  vodes  is  powerfully  astringent,  and  has  a 
taste,  and  waa  Ibnneriy  enltivated, 
name  of  ITeria  BriUtnnica,  as  a  remedy 
for  wfuvj  and  for  other  diseases  of  the  skin. — 
The  broad-leaved  or  common  dock,  Rumtxcbtutt' 
fUmm,  ia  anaadiiig^  orauMB  OQ  gnwi]rpiahnaa, 
by  the  way-«idr»-.  rind  on  small  waste  or  neglected 
pieces  of  rich  soil,  and  is  the  dock  par  wdltnce 
«rti*ftigKsh,aiidtlia«biAonoftiiofleoteh.  Its 
root  is  fosifonn,  la^,  externally  black,  and  in- 
ternally yellowish ;  its  stem  is  usually  about  a 
yard  high ;  its  leaves  have  a  diversity  of  form 
ai  ataa^  bat  la  general  are  rounded  at  their  ex- 
treaiity.and  nV^iit  lOor  11  inches  in  !>  riL'th,  and  5 
iacfoes  in  maxiiaum  breadth;  audits  flowers  grow 
is  wbus'la  ailtiBf  abas  to  fha  alenis,  and  appear 
fr  n  Jua»-  till  August.  This  plant,  wherever  it 
on  a  farm,  ooght  to  be  kept  down  and 
by  coaataat  alabbing  and  eradica- 
tKjo.  and  ouj^fat  never  to  bo  allowed  to  grow  to 
ie«d.  A  decoction  of  its  root  is  highl  v  effi  lacious 
^  t*TSttirBtT  rat'pf  the  kiod  of  skiu-disease  called 
i;  aad  vbas  takas  in  kiya  qoantity— 
lai  ib»  daoaotiaR  of  ahnoaC  aaj  of 
■i-  


tho  fbaifbfin  doak-fool»-4t  aota  aa  a  purgative 
in  the  same  manner  as  tbe  powdar  or  tho  tino- 
ture  of  Turkey  rhubarb. 
Tho  Borrd  dodr,  Ramae  OMtesa^  tho  shecpV 

sorrcl  dock,  Rumex  acetofella,  and  the  French 
sorrel  dock,  Rumex  taUattu,  the  first  and  the  se- 
cond indigenous,  and  the  last  introduced  from 
France,  will  be  noticed  in  the  article  Sorrel. — 
The  bloody  dock,  or  hloodwort,  nume.r  sanfjrvi'nevji, 
grows  wild  in  shady  situations  in  many  parts  of 
Bnglaad,  and  ia  aomotinios  oQltivated  in  gardena 
for  its  curiously  ornamental  appearance.  Its  roots 
are  fusiform;  its  stems  are  stifi*,  branching,  red* 
dish,  and  aboat  a  yard  high ;  its  leavea  are  htuti- 
^aped  at  the  baaa,  tapering  toward  the  top,  long, 
narrow,  and  either  all  of  a  deep  Mood-red  colonr 
or  of  a  deep  green  base  with  blood-rcd  veins ;  and 
its  flowaia  groir  ia  terminal  dusters,  an  anaU 
and  numerous,  and  npp':'rir  in  July.  The  root  of 
this  species,  besides  possessing  properties  similar 
to  IIkwo  of  the  rooto  of  tho  oommoii  and  tha 
water  dock,  is  suppoaad  to  ho  tamedial  for  tho 
spitting  of  blood. 

The  curled  dock,  Rwmtx  erup«9,  aboimda  ia 
pastures,  ditches,  waste  grounds,  heaps  of  rub- 
bish, and  road-sides  in  most  parts  of  Britain,  and 
is  very  unprofitable  wid  troublesome,  and  re- 
qnina  to  bo  kept  down  in  tho  aamo  uanncr  aa 
the  common  dock.  Tts  root  is  fusiform  ;  its  stem 
is  yellowish,  somewhat  zigzag,  and  about  2  or  2^ 
ftot  high ;  ita  leavea  ara  aoiooth  and  lightish- 
green ;  and  its  flowers  grow  in  clusters  of  crowded 
whorls  or  tufls,  and  appear  in  June  and  July. — 
The  sharp  dock,  Rumex  actUus,  is  not  uncommon 
ia  low  meadows  and  water/  placed  of  Britain : 
and  has  been  found  of  some  use  to  dyers.  Its 
root  is  fiisifonn,  blackish,  and  rather  slender ;  its 
aten  ia  aboat  two  feot  hi|^ ;  its  loatea  are  aharp- 
pointed  ;  and  its  flowers  appear  in  June  and  ^ 
July, — The  £Eur  or  pretty  dock,  Rumex  pulcAer, 
grows  wild  in  the  gravelly  pastoraa  of  Britain, 
has  a  height  of  about  two  ftot,  and  flowaia  from 
June  till  August. — The  marsh  dorV .  Rumex  pal- 
uetria,  grows  wild  in  some  of  the  marshes  of 
En^aad,  baa  a  hd|^t  of  about  two  feet,  and 
flowers  in  Jidy  and  August.  —  The  sea  dock, 
Rumex  maritimiUf  grows  wild  in  some  salt 
maishet  of  both  England  and  Sootland,  has  a 
haight  of  about  a  foot,  and  flowers  in  July  and 
August. — All  the  British  species,  except  the  sor- 
rels, have  fusiform  roots. — ^The  only  oUier  specie 
{^rticul&rly  worth  notidng  wiUfimn  tha  aolgaet 

of  the  brief  article  PATlEMCa. 
POCKIiN.  See  Dock. 

DOCKIKO.   The  aaimtatioii  of  the  greater 

[.nrt  '  r  the  tail  of  any  domestic  quadruped,  but 
particularly  of  the  horse.  This  pzaotioe  has  been 
advocated  tue  the  tiigaa  roaaeiia  of  throwing  iata 
the  rest  of  the  system  the  portion  of  blood  whiflh 
would  otherwise  be  expended  upon  the  ampu- 
tated tail,— of  improving  the  appearance  of  the 
animal,  ond  oi  proOMtiog  tlw  convenience  and 
ooiafiavt  of  tha  xideia  or  dMveia  of  hocaaa;  but 
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the  first  of  these  KMom  ia  imaginvj  and  aib- 

gnrd.  the  second  is  a  loatter  of  vitiated  taste,  and 
the  third  is,  in  a  considerable  degree,  a  mianomer 
for  m«n  fiuihiott  and  eayniMi.  All  right  feeling 
ami  ull  good  tiistc  rovolt  from  the  cruelty  of  in- 
flicting upon  an  animal  the  violent  pain  of  am- 
putation, and  of,  at  the  same  time,  depriving 
him  of  the  means  of  defence  with  which  the 
beneficent  Creator  has  ]irovided  him  against 
thou«andB  of  torturing  attacks  from  insects.  See 
how  inoenandj  eattle  plj  tlieir  talb  during  the 
heat  of  a  summer's  diiy  ;  and  imagine  what 
would  be  their  sufierings  if  they  had  no  tails  to 
ply!  Tet  so  long  as  bliiid  oortom  and  a  ret^len 
regard  to  a  little  convenience  in  man  insist  on 
the  docking  of  the  horse,  let  the  operation  be 
performed  with  as  little  cruelty  as  possible  to  its 
victim.  The  amputation  should  be  made  at  one 
8tr  iVe,  against  the  resiBtance  of  a  hard  board, 
and  without  any  subsequent  appliance  for  stop- 
ping the  hs9morrhag«,  or,  at  the  wont,  with  the 
use  of  a  very  moderate  cautery,  so  applied  as  not 
to  touch  the  bone ;  and  every  precaution  should 
be  taken  that  the  act  of  amputation  go  clear 
through  a  joint  of  the  tail  without  grazing,  far 
less  splitting  an  articulation  of  bone.  The  pre- 
cise joint  of  the  horse's  tail  through  which  the 
atn|Hitation  ia  made,  ia  a  matter  of  mere  oa]iriee; 
enmc  persons  preferring  to  leave  a  considerable 
portion  of  the  tail,  and  others  preferring  to  cut 
almoet  the  whole  away  so  as  to  leave  nothing  but 
a  hideous  rump.  The  docking  of  lambs  has  of 
late  years  come  into  prcat  voi^io ;  and  is  alleged 
to  promote  cleanliness,  and  prevent  the  torment- 
ing attraction  of  insects. 

DODDER, — botanically  Ciueuta.  A  genus  of 
▼ery  ourioua,  twining,  epiphytous  plants,  of  the 
Wndweed  order.  The  l^ropean  speeies,  (hueitta 
euro/MTa,  U  an  annual  parasite  upon  clover,  lucem, 
and  similar  plants,  and  has  long  given  great  an- 
noyance to  the  fanners  of  Holland  and  Belgium, 
and  bepni  to  be  seriously  menacing  to  the  fiir- 
mcrs  of  some  districts  of  Britain.  Its  seeds  are 
only  about  a  sixth  part  ot  the  size  of  those  of 
e1o«M>;  ud  when  they  exiet  In  mistuie  with 
either  sample  or  stock  of  clovf-r  ?ped8,  can  easily 
be  separated  by  sifting ;  "but  when  onee  a  very 
few  ioA  their  way  into  the  loil,  they  originate 
races  of  dodder  plants  which  extend  with  g^at 
rapidity,  and  cannot  be  extirpated  without  the 
utmost  difficulty.  "  As  soon  as  the  seed  of  the 
dodder  is  ripe,"  says  Dr.  Lindley,  "  it  falls  to  the 
ground,  and  usually  seems  to  lie  dormant  till  the 
succeeding  year.  When  the  spring  returns,  the 
emhryo  tends  one  end  down  into  the  earth  to 
form  a  root ;  and  with  the  other  it  rises  upwards 
like  a  small  white  thread  or  worm.  At  this  time, 
it  it  net  a  pararite,  hut  aeemt  to  derive  itt  food 
from  the  soil  like  ordinary  plants.  It  cannot, 
however,  do  so  long,  but  withers  and  perishes, 
unless  it  touches  some  living  branch  or  ntvia.  If 
it  mweed  is  doing  to,  it  ivunediately  seises  the 
live  stem  bj  neant  of  a  nioker,  which  is  pro- 


truded from  the  point  of  contaet;  and  then, 

twining  from  left  to  right,  and  forming  more 
suckers  as  it  twin^  it  establishes  itself  on  its 
victim,  and  eeaset  to  have  any  flirther  eonaex- 
ion  with  the  soil.  From  that  time  forward  it  h 
a  true  parasite,  feeding  on  the  juices  of  the  phint 
it  has  seized  upon.  After  making  a  few  turns 
round  the  branch,  and  securing  itself  firmly  in 
its  new  position,  it  again  lengthens,  and  catches 
hold  of  some  other  branch,  when  more  suckers 
are  firotruded,  and  thus  it  geet  on— hranching, 
and  twinim;.  and  sucking,  and  branching  again 
— until  it  forms  that  appearance  which  Professor 
Eendow  well  descrihet  as  TetemhHng '  fine,  closely 
tangled,  wet  catgut.'  Now  the  dodder  has  a  new 
and  independent  scat  of  life  wherever  it  has 
twined  round  a  branch ;  and  :us  it  is  incessantly 
twining  and  separating,  and  twining  again,  a 
single  plant  ia  speedily  in  the  condition  of  a 
polype — fio  that  if  it  be  out  into  a  thousand 
pieoet,  eaeh  piece  will  immediate^  go  en  grow- 
ing.  as  if  nothing  had  happened  to  it.  Tearing 
the  dodder  to  pieces,  then,  so  £ar  from  extirpat- 
ing it,  only  multipliee  the  mischief  instead  of 
arresting  it.  This  short  Statement  will  show 
that  it  is  a  formidable  enemy  that  has  been  thus 
unfortunately  introduced  to  our  fields ;  and,  as 
these  things  ate  not  very  nioe  in  their  fbod,  it  is 
not  impossible  that  the  clover  dodder  may  next 
take  a  fiincy  to  our  wheat  fields,  unless  we  can 
speedily  put  an  end  to  its  preseneti.  ft  it  of 
little  use  to  cut  it  in  piecttr-it  is  <^  no  use 
whatever  to  do  so,  if  the  fn^Tnents  are  left  whore 
they  can  catch  hold  of  any  thing  else.  .A^  it  ia 
floljan  annual,  it  would  be  killed  if  wo  could 
prevent  its  flowering ;  but  that  ia  difficult,  be- 
cause of  its  hiding  itself  among  the  lower 
haranehet  of  pbmts,  where  it  eannot  well  be  seen; 
and  a  few  heads  of  flowers  will  soon  renew  it  in 
a  suooeeding  year.  The  right  plan  would  be  to 
dig  up  the  dover  where  the  dodder  appears,  so  as 
to  form  a  circle  considerably  beyond  the  patch 
apparently  formed  by  it,  and  then  to  bum  it  in 
heaps ;  or,  in  cases  whm  the  entire  field  is  in- 
fected hy  it  to  ■serif  ee  the  whole  amp  and  bom 
It.  This  mnr  appear  a  violent  remedy,  but  it  is 
the  only  one  likely  to  be  effectual;  and  even 
this  will  fhil  if  (which  it  not  yet  tiie  enae^  Imt 
soon  will  be)  the  dodder  is  allowed  to  form  its 
seed;  for  they  will  fall  on  the  ground,  lie  hid  in 
the  crevices,  and  reappear  with  the  next  crop,— 
when  all  the  labour  will  have  to  be  dona  over 
again."  —  Another  species,  called  by  si^mo  the 
true  dodder,  and  by  others  the  lesser  dodder, 
AMtvto  epiikynumt  very  eleaely  ressnblea  tlM 
European  species  in  character  and  habits,  and 
grows  indigenously  on  heathy  grounds  ia  both 
England  and  Sootland;  and  ^is  species,  in  com- 
mon  with  the  other,  natwally  twines  round 
furze,  nettles,  heaths,  or  any  other  plants  it  can 
tueet  with,  and  id  sometimes  called  by  the  common 
peoj^  devil's-gnts  and  hellwasd.  Fito  or  six 
speeisa  have  been  introduoed  to  «ttiie«M  botanl- 
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eml  collections  in  Brit  am  from  Australia  and  the 
trofieal  paxts  of  Asia ;  and  alx>iit  1  other  speoies 
■re  known.    Seti  the  article  Fi-w-DoDDEn. 

DODDERING.  The  cUppiog  away  of  the 
wool  from  the  toil  snd  Urom  between  the  lund- 
legs  of  Bhcep.  The  object  of  the  ojx>ralii)n  is 
rlinnliiifM,  and  the  lessening  of  attraction  to 
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I>ODECANDRIA.    P.  c  Botakt. 

DODECATTTEON.         AMi:RrrA'»  0<)W?»up. 

IK>JDO>i.i£A.  A  genus  of  tender,  evergreen 
Anbai  of  the  terebinth  order.  About  flO  spedee 
^am  been  intr-  kJucchI  to  Britain, — all.  except  one, 
■ttoe  the  beginning  of  the  present  oenturj  i  and 
wTcnJ  more  knoirB  to  boteabti.  They  are 
green-flowered,  end  have  a  height  of  from  3  to  7 
feet ;  bat  they  are  more  niri'-tn?  thnn  fither  hand- 
autae  or  aselul.  The  laurel-icaved,  Iwirifolia, 
a  aative  of  Auatralia,  ii  probably  tiie  most  inter- 
esting. 

DOG.  To  no  aninuU  is  mankind  more  indebted 
far  iuthAil  and  nnawerving  affection  than  to  the 

dq^   His  incorruptible  fidelity,  his  forbearing 
tad  er..'l  irln^:  attuchmont.  his  inaxhaustiblu  dili- 
geace,  ardour,  and  obetliencc,  have  been  noticed 
snd  cologiaed  firom  the  earliest  times.  This 
Taloahle  qaadruped  maj  b*-  f  mrf.atically  termed 
the  friend  of  man ;  as,  unlike  other  animals^  his 
is  purely  personal,  and  nninflnenoed 
of  time  or  place.   The  dog  seems  to 
r>Ha«rabeT  'inly  the  benefits  which  he  may  have 
receiirwi,  and.  msttad  of  discovering  resentment 
■fcsn  ha  ia  chastised,  ezpoesa  himself  to  torture, 
ind  even  licks  thr-  lir.nd  from  which  it  proceeds. 
Wohottt  the  aid  of  thid  almost  reasoning  animal, 
heveenldmanhnwTCBsted  the  attadksof  the 
■nnge  and  ferocious  tenants  of  the  fureet,  or 
hard  procured  sustenance  in  those  ages  of  the 
when  agriculture  was  unknown! 
Whence  attempt  tu  trace  the  source  or  origin 
of  the  sp^-cics,  it  will  be  found  that  the  chanq«s 
aad  varieties,  which  the  influence  of  domestica- 


so  moltifuious  and  interminable  as  to  baffle 
afl  research.  Pennant  is  of  opinion  that  the  uri- 
gioal  stock  of  dogs  in  the  old  woild  ia  with  great 
maon  supp^^sed  to  be  the  jackal ;  that  from  their 
tim^i  cff^ipring.  casually  crossed  with  the  wolf, 
(he  fox,  and  even  the  hyaena,  have  arisen  the 
wmtMiAtm  fenm  and  friaes  of  the  canine  laoe. 
Bofbn.  with  much  ingenuity,  has  traced  out  a 
table  of  ^  the  known  dogs,  deduo* 
nl  the  other  tirietiai  from  the  shepherd'a 
di^  variously  affeeted  by  climate,  and  other 
cs?-xi!  circomstances.  From  the  recent  observa- 
tMHUi  of  trarellm  in  the  high  northern  parts 
ef  AaMtkn*  where,  although  dogs  have  been 
a>m^.-r^\  f  .if  an  incalculable  length  of  time,  they 
much  of  the  external  appearance  and 
of  a  wild  aninal»  it  would  seem 
Fsnaant's  suggestion  is  worthy  of  atten- 
Bat,  at  the  same  time,  it  should  be  re- 
■sriced,  that  the  breed  of  doga,  produced  from 


the  wolf  and  varieties  of  the  domestic  dog,  dur- 
ing a  long  succession  of  generations,  stiU  retains 
marked  characteristics  of  the  predominance  of 
the  savage  qualities  derived  from  its  untamed 
progenitors,  in  the  keen  and  vivid  expression  of 
the  eye,  ferocity  of  disposition,  and  severity  of 
bite.  It  is  also  a  singular  fact,  that  the  race  of 
European  dogs  evince  as  great  an  antipathy  to 
the  Ssqaimanx  species  as  they  do  to  a  wolf  Lin- 
nrous  has  a?«!erted  that  the  tail  of  thi<<  animal,  in 
all  its  species  and  varieties,  invariably  bends  to 
the  leit;  hut,  although  snoh  is  very  often  the 
case,  it  is  by  no  means  universal,  as  the  slightest 
observation  will  demonstrate.  Dcsmarest,  how- 
ever, has  remarked  a  peculiarity  as  respects  the 
tail  of  dog^  which  appears  much  better  entitled 
to  rank  as  a  specific  character ;  that,  whenever 
this  member  is  of  white  united  with  any  other 
colottr,  the  white  is  always  terminal.  The  same 
remark  applies  to  other  «;pocica  of  this  genus 
equally  with  the  dogs.    See  article  Pojisstica- 

TIOW. 

Naturalists  have  divided  dogs  into  several 
classes.  M.  F.  Cuvier  has  directed  much  atten- 
tion to  this  subject ;  and  he  has  constructed  a 
list  of  dogi,  arruged,  as  he  oonomves,  in  the  or- 
der of  their  approach  to  the  parrnt  stock  as  far 
as  that  can  be  determined  by  the  shape  of  the 
head,  and  the  length  of  the  jaws  and  muzzle. 
We  subjoin  this  arrangement,  which  varies 
greatly  from  that  of  Bulflin,  and  certainly  ap- 
pears much  more  natural  and  leusonablc. 

All  the  varieties  of  the  dog,  according  to  M. 
F.  Cuvier,  ma/  he  divided  into  three  groups, 
viz. ; — 

I.  MATnrs. 

II.  Si'AMKl.R. 

III.  DoUIjES. 

I.  Matirs.— The  anatomical  oharaeter  of  thb 

group  is, — the  head  more  or  less  elongated  :  the 
parietal  bones  insensibly  approaching  each  other; 
and  the  condyles  of  the  lower  jaw  placed  in  a 
horiaontal  line  with  the  upper  cheek  teeth. 

Var.         1)0^;  of  New  Holland.  — Dmiii  fim,  Ah$' 

traUuia,  DESMaassT  ;  Dmgo,  ShaW. 
Vkt.  B.-.Freneb  matin  CmuBfam.  taiuarhn,  LlM- 

HMVB ;  Matin,  RrrroN. 

According  to  Buffbn,  this  dog,  a  native  of  tem- 
perate climates,  becomes  the  Danish  dog  when 
carried  to  the  north,  and  the  greyhound,  when 

under  the  influence  of  a  southern  climate. 

Ker.  C. — Danish  dog  C«aUa  Jam.  Danicua,  Dcs> 

mabbst;  Grmd  Dmoiit  BvnoK, 
Var.  T>.  —  (rreyhound.— Gnts  grauu,  LorKjBITS: 

/^vn,r,  BuFroN. 

This  variety  includes  the  following  sub-varidUt  : 

a.  Irish  greyhound. 

b.  Scotch  greyhound. 

c.  Ruuian  greyhound. 
<f.  Italian  greyhotind. 
e.  Turkish  j^reyiiuiind. 

The  Italian  and  the  Turkish  greyhounds  are 
alike  in  the  great  timidity  of  their  dispositions, 
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and  their  constant  trembling  prorceding  pro- 
bably from  excessive  sensibilitj.  Tbe  commoa 
greyhottiid  is  fediiig^  to  ctnaou ;  and  the 
motioQ*  of  his  heart,  wh«a  notioed,  am  moit  Tio- 
lent  and  irregular. 

The  Albanian  dog,  a  very  celebrated  species 
deaocibad  hj  many  hiatoriana,  beUmga  to  Hum 
group. 

II.  Spaxieui.— The  head  very  moderately  elon- 
gated ;  the  parietal  bonea  do  not  approaeh  each 

other  abbve  the  temples,  but  diverge  and  swell 
out  so  as  to  enbu-gc  the  forehead  and  the  cerebral 
cavity.  This  group  includes  the  most  useful  and 
intalUgeiit  of  doga. 

Var.  E.— Sfankl.— Cwi^^'w ■  extrarius,  LlNNiBCS. 

The  name  of  this  race  is  derived  from  its  ori- 
ginal country,  Spain}  thenoe  Epagneul,  French; 
Spaniel,  English. 

n.  The  smaller  spaniel. 

b.  King  Charless  fpaiiiel.  —  Cnnit  brevipilis, 

c.  Le  Pyrame,  Burrox  (There  i»  no  English 

name  for  thi*  kind.) 

d.  The  lialtese  dog. — Bichon,  Buwrtm. 

0.  The  Lion  dog.— Cnits  bommtu,  hvmwa*. 

f.  The  Calabrian  dog. 
Far.  F. — The  Water-tpaniel.  —  Cam'i  of luztim, 
LwMjnja;  CAmr  MrAst,  Borroii. 

n.  Small  Watrr  ?paniel  Petit  barbet,  Burro«T. 

Aticording  to  BuObn  and  Daubenton,  this  is 
oonridered  the  offspring  of  the  great  nater-dog 
and  the  little -spanieL 

b.  CAicaOri^.— Thisisasab.Tarie^betirecD 
the  water-spaniel  and  shepberd'a  dug. 
Far.  G.— Ti  e  hound  Chien  ComraUt  BtmON; 

C<M<«  tagax,  hlKHMO: 

This  is  essentially  the  sane  as  theblood-honnd. 

The  fox-hound  is  a  sm:iUer  variety,  and  the  har- 
rier a  still  smaller.    The  beagle  is  a  particular 
breed  of  the  harrier.    The  '  Talbot '  is  an  old 
Eni^ialiiiaaie  for  all  the  variettea  of  the  hound. 
Far.  Hi^Tba  pointer.— Cori's  orieafartBt,  Lnai. 
Sub-fyirtff>ex. 
a.  Dalmatian  pointer.  —  Braque  de  Bengal — 
Bfrros. 

Var.  I  Tumtp!t.~C«»« fam.  vtrtagun,  Linn;ec8. 

There  are  two  sub-varieties,  one  with  the  fore- 
legs atraight,  the  other  orooked. 
Far.  K.— Shepherd's  dog.— Gsais/ha.  ^mcsfieas. 

LXHNJCVS. 

Far.  L.«-Wolf  dof  Qtni$  pomerantu^  LonUEVS. 

Far.  M  Siberian  dog  Canit  Siherievt,  Li?»?r. 

Var.  N. — E«quimaux  d«g.  —  Qvu*  /am.  Borealia, 

Dbsmarkst. 
Frtr.  O.— The  Alco. 

In  group  II.  ought  to  be  included — 
The  Alpine  »p«iiM. 
The  NeM-foundlaad  dag. 
The  Setter. 
The  Taarier. 
These  are  omitted  hy  M  K  Oivier ;  hnt  the 
two  hrst  are  alluded  to  in  a  uutu  by  M.  Ucstuarest 


in  his  *  Mammalogu'  The  French  call  the  vnri- 
ous  mongrel  Iweeds  chiens  de  rue— dogs  of  the 
street. 

III.  DoooES. — ^Tho  muzzle  more  or  less  short- 
ened ;  the  skull  high ;  the  frontal  sinuses  consi- 
derable ;  the  condyle  of  the  lower  jaw  extending 
above  the  line  of  the  upper  cheek-teeth.  The 
cranium  is  smaller  in  this  group  than  in  the  two 
previous,  owing  to  the  formation  of  the  bead. 

Var.  P._Bidl-deer.— Chn&.jiai.iMJbimis,  Lnnrxns. 

Sub-variety  Dog  of  Thibet. 

Var.  Q._The  MastifT  — Canu fam.  Angliau,  LiKX. 
Var.  R.— The  Pug-dog.— JLe  doguin,  BoiMMI, 
Far.  8  The  Iceland  dog _ Ouns  fiim 

LiKMJBUS. 

Var.  T  Little  Danish  dog.— CWf/om.  variegahu, 

LiNNfUS. 

When  spotted  with  black  on  a  white  ground 
it  is  called  the  Harlequin  dog.  Kotirfthftinding 
the  name  there  is  no  resemblance  of  fimn  between 

this  and  the  Danish  dwg,  var.  C. 

Var.  r.— Bastard  pug — CAien  ru^met.  Borrow. 

Var.  \'.~Cnn{i  fam.  BritannieuM,  DEflJIAazST. — A 
variety  between  the  tittle  Danish  dog  and  the 

Pyrame. 

Var.  X  Artois  dog,  an  extinct  variety  of  the 

Canii  fam.  fricator  o/Linn«C8. 

Kor.  T.  Dog  of  Andalusia,  sometinies  called  the 

Dog  of  Cayenne. 
For,  Z.— Barbary  dog.— Chien  hire,  BllfIW»  Gaaii 

fam.  .^gyptiuM,  Linsj:c8. 

There  arc  two  varieties ;  one  quite  naked,  tho 
other  with  a  mano. 

In  riatf  X.YXff.  FSq.  1  is  thr  Kn-Hsh  pointer; 
Fig.  2  the  Springer ;  Fig.  3  the  Cwjker ;  Fig.  4 
the  Harrier ;  and  Fig.  5  the  Bootoh  terrier In 
Plau  XXXIII.  Fig.  1  is  the  Fox-hound ;  Fii.  2  \ 
the  English  terrier;  and  Fig.  6  Spanish  point-  , 

ers.  I 
Dogs  communicate  ideas  to  each  other  by  ■ 
means  of  natural  signs,  and  assign  to  each  the 
part  necessary  to  be  performed,  in  a  combined 
plan  of  aetloa— 4inalities  whieh  reqnire  opern- 
tions  of  their  minds  but  little  inferior  to  the  re-  | 
suits  of  the  human  intellect.   We  shall  even 
show  that  they  form  plans,  when  hunting  by 
themselves,  whkh  exactly  resemble  those  ingcni- 
nu3  devices  invented  by  man,  and  practised  by 
him  in  the  art  of  war. 

M.  d«  Pnynanriti,  »  nember  of  thn  French 
parliament,  had  a  female  water- spaniel,  whose 
education  bad  been  very  carefully  attended  to, 
and  it  aooordingly  showed  estraoidfaunry  intelK- 
gcnce.   During  the  occupation  of  Paria  by  the 
allied  armies  in  1R14,  General  Stewart*  who 
lodged  in  M.  Puymaurin's  house  at  Toulovue,  re- 
marked  that  the  dog  would  take  nothing  that 
was  offered  to  it  with  the  left  hand  and  ho  tried 
to  deoeive  the  animal  by  crossing  ins  arms,  and 
even  by  exdttng  ito  appetite  by  some  mnrked 
difference  in  the  quality  of  the  food  held  in  each 
hand,  h«t  without  effect.  Being  deternaiaed  to 
I  subject  the  dug  to  n  vwy  peealiar  espwinmiti 
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Im  nqnested  one  of  his  aides^e-camp  (Colonel 
Camertm),  wboM  li^t  arm  ],nd  been  amputated, 
t  •  r.*pT  the  dr>£»  some  food.    The  dog  approached, 
and  without  noticing  the  hand  ooutaining  the 
!  lbod,i)oaeiipoailslifaid-legi,Biidapiiliedit8iioM 
,   to  the  place  where  the  colonel*s  right  arm  ought 
to  have  been,  as  if  to  be  sore  that  then  was  no 
I  deception,  and  being  Htisfied  tiiat  tiie  eolond 
had  only  one  arm,  it  passed  on  to  his  left  hand 
I  an  i  t  oftk  the  food.    This  fact  was  reported  to  M. 
i  de  LoL  MaUo  hj  M.  Auguste  de  Faymaurin,  the 

here. 

A  w(^U-tnined  dog  can  often  be  brought  to  un- 
itiiUttJ  the  meMiingi  of  words,  even  though 

spoken  without  the  slightest  gesture  or  alteration 
of  tone.  M.  Edwards  has  been  heard  to  mention 
an  anecdote  of  a  dog,  which  was  in  the  habit  of 
tfttHag  and  briacpng  back  gloves.  If  in  the 
coarse  of  c<->nversation,  when  the  dog  would  ap- 
pear to  be  pac  ing  no  attention  to  what  was  going 
en,  mmy  mflotkNi  wm  made  of  fait  ialmti^  and 
tht;  word  gloves  (rjaiiis)  happened  to  be  used,  the 
dog  wa«  off  immediately  striking  oat  for  them ; 
«b4  -wthuL  they  were  fotmd,  he  again  resumed  his 
teamr  position  of  careless  listener  to  the  oonver- 
sation.  Another  dog,  which  belonged  to  an  aunt 
of  M.  Aodouin,  was  excited  in  the  same  M-ay 
wIms  gingerbread  cakes  were  alluded  to,  of  which 
he  was  very  f -ind.  If  this  word  (fjhrJ.-L ':",<;  hap- 
pened to  be  mentioned  in  the  course  of  cunver- 
witfaont  any  peculiar  emphasis,  he 
flselt^  and  ran  to  the  cupboard  where  the 
cakes  were  shut  up.  This  experiment  was  often 
repeated  before  several  people,  who  would  not  at 
t  first  believe  the  statement. 

M.  de  La  Malle  informs  us,  that  one  of  his 
neighbours,  the  Count  de  Foutenay,  was  engaged 
in  aoiBe  agtieiiltoiml  flpaenktkns  refaiting  to  the 
breeding  of  the  merino  sheep,  jointly  with  the 
Marquis  des  Feugerets,  whose  property  was  situ- 
ate about  two  leagues  from  his  own.  The  count 
kad  a  Ttry  fine  pointer,  possessed  of  great  intelli- 
geoce  nnd  as  he  had  educated  this  dog  himself, 
it  almost  seemed  to  anticipate  his  wishes.  One 
daj  hm  had  aa  wgent  OMange  to  eommunicate 
to  his  neighbour,  and  as  no  one  was  at  hand  to 
whom  it  oookl  be  intrusted,  it  occurred  to  bim 
to  try  whether  tbe  dog  would  oany  It.  Aoooid- 
iagly  he  fastened  the  letter  to  Soliman's  collar, 
and  told  him  carelessly,  and  without  expecting 
to  obey  the  command,  "  Carry  that  to  Feu- 
gctwta!**   !%•  dog  did  as  he  was  desired,  and 
woukl  permit  no  one  to  touch  the  letter  except 
the  Marquis.    "  1  have  seen  this  dog,"  says  M. 
de  La  Malle,  "for  fimror  five  yean  acting  as 
ncaaenger  between  these  two  chiteanx  ^vith  a 
remaj-kaMc  q'lickness  and  fidelity.    When  the 
dog  delivers  the  letter,  he  goes  to  the  UtdMn  to 
^0  goon  as  he  has  had  his  meal,  he  sits 
down  before  the  window  of  the  Marquis  des  Fcu- 
fswets'  study,  and  barks  at  intervals,  to  show 


the  letter  being  attached  to  his  collar,  he  sets  off 
and  brings  It  to  the  count,  bis  master." 

It  has  been  proved,  beyond  the  possibility  of 
doubt,  that  the  property  of  pointing  and  setting 
game,  which  soms  races  of  dogs  are  made  to  ao- 

quire  by  feeding  them  well  anc?  then  exercising 
a  certain  degree  of  constraint  and  punishment^ 
is  transmitted  unaltered  to  tiieir  desoendantai 

M.  Mageodie,  happening  to  hear  that  there  was 

a  race  of  <^<^•:^  in  Kivjlimd  wfiic!!  hronjrht  back 
game  naturally,  procured  two  adult  retrievers. 
These  im^w»>«  produced  a  female  retriever,  which 
nlway?  remained  under  M.  Magondie's  immediate 
inspection,  and  though  it  had  received  no  in- 
struetion,  it  stopped  and  brooght  back  game, 
from  the  very  first  duy  that  it  was  led  to  the 
field,  and  this  it  did  with  a  degree  of  steadiness 
fully  equal  to  those  d^gs  which  have  learned  this 
art  solely  under  the  stem  disdidiiie  of  the  wliip 
and  collar. 

When  the  Spaniards  discovered  America,  they 
introduced  degs  aa  anxiliaviea  in  their  military 

expeditions  against  the  Indians.  Columbus  first 
employed  them  for  that  purpose,  and  we  are  in- 
fiir£Ded  in  hisownHemoiza,that  at  hia  Ibst  eon- 
flict  with  the  Indians,  his  aimy  consisted  of  200 
foot  soldiers,  20  horsemen,  and  20  dogs.  These 
dogs  were  employed  in  the  conquest  of  several 
parts  of  the  New  World,  especially  in  Mexico 
and  New  Orenidn.  wherever  the  resistance  of  the 
Indians  was  prolonged.  We  are  informed  by  3f . 
Ronlin,  that  this  race  is  still  prcacryed  pure  on 
the  plateau  of  Santa  F6,  where  it  is  used  for  stag- 
hunting.  This  it  performs  with  an  extreme  ar- 
dour, and  still  uses  the  same  mode  of  attack, 
which  must  have  rendered  it  so  formidable  to 
the  Indians.  It  consists  in  seising  the  animal 
by  the  abdomen,  and  then  overturning  it  by  a 
sudden  jerfc,  which  la  ^ven  at  the  moment,  when 
the  weight  of  its  body  is  thrown  upon  the  fore- 
legs. Sometimes  the  weight  of  the  animal  thus 
overtumad  Is  atx  times  that  of  the  dog. 

Without  laoelving  any  previous  education, 
the  do^s  of  pure  breed,  naturalized  in  South 
Amencu,  bring  to  the  chase  certain  dispositions 
which  the  newly  -  introduced  coursing  dogs,  j 
though  of  a  superior  iviropcan  brc  f^,  have  not 
yet  acquired.  Thus,  the  American  dugs  never 
attack  a  stag  in  front  in  tiie  middle  of  Itaomirae,  i 
and  even  when  the  latter  comes  towards  a  dog 
without  perceiving  him,  the  sagacious  animal 
swerves  to  one  side,  and  waits  his  opportunity  to 
attaxdc  it  in  flank.  A  foreign  dog,  who  is  unac- 
customed to  these  precautions,  is  often  left  dead 
on  the  spot,  from  having  the  vertehrso  of  his  neck 
dislocated  by  the  violence  of  the  duMdt.  Among 
the  poor  people  inhabiting  the  banks  of  the  Mag- 
dalena,  this  dog  has  degenerated,  partly  from  the 
cross  of  another  breed,  and  partly  firom  the  want 
of  sufficient  food.  Even  in  this  degenerate  race, 
a  new  instinct  seems  to  become  hereditary.  It 
has  been  long  used  exclusively  in  hunting  the 


that  be  is  ready  to  take  htA  the anewer.  On  |  white-lipped peoeari, iWeMtyfw  MMfaa  Theart 
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of  the  dog  consists  in  moderating  his  ardour,  and 
in  not  attacking  any  particular  animal,  but  thus 
keeping  the  entire  herd  in  check.  Tlio  very  first 
time  that  these  dogs  are  brought  to  the  chase, 
Hhfif  thow  tlMtr  loumMga  off  tibit  ut,  wbieh  Iim 
been  tr:\npmitted  to  them  by  their  parents.  A 
dog  of  a  different  breed  rushes  into  the  midst  of 
the  herd,  it  Bturovnided,  mi  no  matter  how  great 
bis  strength  may  be,  he  is  devoured  in  an  instant. 

Those  instnnccfi,  whore  different  v;\neti'>«  of  the 
dog  unite  their  several  talents  while  hunting, 
and  fbrm  one  combined  plan  of  operatiou,  ere 
perhaps  still  more  striking  than  any  of  the  pre- 
ceding.  "  I  had  at  one  time,"  aays  M.  de  La 
Matle,  **  two  sporting  dogs,  the  one  an  ezeeUent 
pointer  with  a  very  smooth  skin,  and  of  remark- 
able beauty  and  intelligence.   The  other  was  a 
spaniel,  with  long  and  thick  hair,  but  which  had 
not  been  taught  to  point,  and  only  coursed  in  the 
woods  like  a  harrier.    My  ch&teau  is  situate  on 
a  level  spot  of  ground  opposite  to  a  copse-wood 
filled  with  hane  and  rabUts.  When  ritting  at 
my  window,  I  have  observed  these  two  dogs, 
which  were  at  large  in  the  yard,  approach  and 
make  Signs  to  eaeh  other,  and  first  glancing  at 
me  as  if  to  see  whether  I  ofliared  any  obstacle  to 
their  wishes,  slip  away  very  ^ntly,  then  quicken 
'  their  pace  when  they  were  a  little  distance  from 
I  my  right,  and  finalfy  dart  off  at  fiiU  wptad  when 
they  thought  I  co\ild  neither  see  them  nor  order 
I  them  back.  Surprised  at  this  mysterioosmanoea- 
I  m,  I  fiiltowed  them,  and  witnessed  a  singular 
i  sight.   The  pointer,  who  seemed  to  be  the  leader 
of  the  enterprise,  had  sent  the  spaniel  out  to  beat 
!  the  bushes,  and  give  tongue  at  the  opposite  cx- 
{  tremity  of  the  bradiwood.    As  to  himself,  he 
,  made  with  i<low  steps  the  circuit  of  the  wood,  by 
I  following  it  along  th&  border,  and  I  observed  hiiu 
I  stop  before  a  passage  madi  fireqnented  by  the 
'  rabbit'^,  and  there  point.    I  continued  at  a  dis- 
tance to  observe  how  this  intrigue  was  going  to 
end.   At  length,  I  heard  the  spaniel,  which  had 
•tartcd  a  hare,  drive  it  with  mnoh  tongue  to- 
wards the  place  where  his  companion  wrr^  h  ing 
in  ambush,  and  the  moment  that  the  hauru  csnue 
out  of  the  passage  to  gain  tho  fields,  tiie  latter 
upon  it,  and  brou;^ht  it  towards  mo  with 
an  air  of  triampli.  I  iMve  swn  these  two  dogs 
repeat  the  nma  nanflsnTM,  and  in  the  wae 
manner,  more  than  a  hundred  times ;  and  this 
conf  >rtTiitv  hvt^  convinced  me  that  it  wa.s  nut  ac- 
cidental, ))ut  the  result  of  a  concerted  agreement 
and  combined  plan  off  operations  anaafsd  before* 
hrinri  "    Tjeroy  was  of  opinion  that  wolves  do  the 
same  thing ;  but  be  founded  bis  conclusions  solely 
upon  the  traees  of  their  foot>marks  left  on  the 
snow  or  mud.   The  same  thing  has  been  said  by 
hunters  respecting  foxes,  but  the  truth  <>f  it  is 
very  doubtful    Indeed,  these  wild  animals  which 
hnnt  during  the  night,  especially  when  timid,  are 
so  difficult  to  observe,  Hi  at  these  assertions  re- 
<iuire  further  confirmation,  when  made  of  ani- 
mals known  to  he  of  solltaiy  baUti. 


The  fiMt  that  the  domestic  dogs  often  cemltiBe 
their  different  talents  to  execute  one  manoeuvre, 
is  further  corroborated  by  M.  Louia  Chateau- 
briand, nephew  of  the  celebrated  writer,  who  has 
witnessed  the  aamo  thing  between  two  harriers 
and  a  pointer.    It  is  clear,  that  whatever  differ- 
ences there  may  be  between  this  contrivance  of 
the  dogs,  and  tiio  ambufoade  of  a  SUlflil  general 
who  hides  his  forces  in  the  woods  or  copses,  and 
sends  a  small  liody  of  troops  with  orders  to  fall 
back  before  the  enemy,  and  liiuw  them  on  to- 
wards the  defiles,  they  both  agree  in  being  an 
ambuscade — a  trick  played  up-m  the  credulity  of 
the  enemy,  and  require  the  same  operations  of 
the  mind  to  direct  them  both.  The  workings  of 
sympathy  among  the  domestic  animals  are  very 
striking,  and  the  observations  of  M.  do  La  Malle 
on  this  point  have  served  to  lead  the  way  towards 
a  better  acquaintance  with  its  powerful  influence. 
Having  been  educated  in  the  country  during  the 
earlier  part  of  his  life,  he  had  amused  himself 
with  imitating  the  eriee  of  many  wild  and  domee- 
tic  animals,  and  from  h.^tbit  he  accjuired  a  i^kill 
so  great,  as  to  deceive  the  animals  themselves. 
In  this  way,  by  expressing  aftar  thdr  own  man- 
ner the  external  signs  ef  pain,  anger,  or  desire, 
ho  cov'.ld  p\c'\tQ  the  same  passions  in  them,  and 
call  iorth  at  pleasure  the  external  signs  of  those 
passions.  Bf  nnmerena  oxperimente,  he  found  | 
that  the  imitation  of  the  soiind  always  produced 
a  sympathetic  effect,  and  he  thus  succeeded  with  i 
dogs,  cats,  asses,  cocks,  hens,  &o.,  in  producing  I 
the  same  results  as  a  good  comic  or  tragic  actor 
upon  an  assembled  audience,  and  in  making  the 
hou&c  cry  or  laugh,  according  as  his  voice  and  , 
gestures  excited  the  emotioos  of  grief  or  joy.  By 
yawniniT,  and  at  the  same  time  imitating  the 
sound  which  accompanies  the  yawn,  dogs  may 
be  made  to  yawn  at  pieasttre ;  bnt  to  euooeed  in  > 
the  experiment,  the  animals  must  be  lying  quiet 
for  some  time.    If  they  be  moving  or  in  the  tield, 
their  attention  will  be  otherwise  engaged.  When 
scvcnd  dogs  are  lying  down  together,  the  first  | 
that  yawns  makes  all  tho  others  follow,  except 
those  which  have  their  attention  occupied  about 
any  pasring  matter. 

We  must,  however,  refuse  to  assign  moral 
qualities,  or  the  faculty  of  discerning  right  from 
wrong,  to  tiieee  tower  animalism  if  tlie  abovo  phe- 
nomena admit  of  being  explaiaodonthe  common 
princij^es  of  habit,  or  the  association  of  ideas. 
When  a  dog  has  long  been  accustomed  to  perform 
a  disagreeablo  oOossmxy  fourth  day,  he  wiU  come 
in  the  course  of  time  to  know  his  particular  day  of 
service,  and  a  more  frequent  demand  will  naturallj 
etdto  hii  teeentmenl  To  assign  moral  qualiUea 
to  the  lower  animals  is  a  very  popular  error,  and 
we  arc  inclined  to  suspect  that  these  eminent 
philosophers  allowed  themselves  to  be  deceived 
by  the  ambignotts  langnage  of  the  ooantry  people 
It  is  a  common  circumstance;  to  see  a  d  -n,  after 
having  committed  some  finult  for  which  ho  has 
often  been  poniShsd,  enter  ths  room  dowlj  muI 
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saeak.  into  & 

1  '  He  knows  he  has  done  wrong.'    In  this  case, 
\  the  <kg  onlj  infers  that  the  same  aotion  will  be 
1 ,  fcPiwtd  \tf  Um  «■>•  poiiishtneBt;  or,  in  other 
•    w  rL',  }:u  rt  asi'Ud  from  analo;::].'.    But  this  is  far 
I  from  enutUng  him  to  the  rank  of  a  moral  being, 
*      m  ODO  capable  of  diotiagoidiiiig  right  from 
'      «T«Dg :  aad  It  it  pbdalj  unphilosophical  to 
moltiplj  the  mental  powers  of  animals,  if  the 
ordinary  operations  of  intelligence  are  sufficient 
^  to  explaiB  all  tiie  fiw>li  bithorto  anthentioated. 
Tht^*  animals  form  an  important  article  of 
food  among  many  nations.    In  China,  the  8o- 
I  oiffy  lilaiMia,  ho^    >ung  pvippiae  are  eoniidered 
a  great  delicacy,  and  are  allowed  by  Europeans, 
j  wh©  have  oTercome  their  prejudices,  to  be  very 
•veet  and  palatable.   This  taste  for  dog's  flesh 
ie  of  very  early  origin.  The  ancients  regarded  a 
young  and  fat  dog  as  excellent  food ;  and  ITippo- 
crases  placed  it  on  a  footing  with  mutton  and 
pedk,  aod.  In  aaetber  pkee,  obeervea,  that  the 
f  i^.'i  uf  a  jL^rown  fl<  ig  is  wholesome  and  nourlsh- 
iag.   The  Romana  admired  sucking  puppies^  aad 
Mcrifieed  them  to  the  gods,  as  the  mo»t  aooep- 
table  offering, 
j      The  do2  is  born  u  ith  its  eyes  closed  ;  tlicy  ilo 
J  not  k-eouute  opeued  until  the  tenth  or  twelfth  day ; 
its  teeth  begin  to  ohaageabont  the  fborth  month, 
aad  it*  ^owth  h  perfected  in  two  years.  The 
>  female  generally  has  a  litter  of  from  six  to  twelve 
I  popok  The  dog  seldoniliTeebeyMtct  fifteen  years. 
[  See  Bu>'r'nor.\r>.  Bdll-Doo,  Qbethouitd,  Hound, 
;  M-isTifT,  PoixTEa,  Spaniel,  Shepherd's  Doo. 
£K>G-BRAMBLE,— botanically  Ribes  cyn«dati. 
A  hmtdy,  onaaiental,  decidnoas  shmb,  of  the 
corrant  g<*nn?.    It  is  a  native  of  Canada,  and 
wae  brought  to  Britain  soon  after  the  middle  of 
Iwt  eentmy.  It  gnme  aboat  4  or  5  ftet  high, 
ar.d  fli  in  April 

]>OQ-J>A¥d.  This  name  is  applied  to  the  pe- 
riod between  ilw  94tb  July  aiul  84tb  August, 
becaoae  the  d<^-star  (Sirius),  durincr  this  period, 
rises  with  the  «"!n.  Tlie  heat,  which  is  usually 
xacwt  oppTcseive  at  this  season,  was  formerly  as- 
cribed to  the  eo^jnnetion  of  this  star  with  the 
Fin 

iHXi-POlSON.   See  Fool  s  Pamlet. 

DOOV-BAHB,— botanically  Apocynum.  A 
^ettus  cf  htrbaceous  plants,  constituting  the  type 
mi  tbe  natural  order  Apocynete.  This  order  is 
ikMneterieedy  to  even  a  popular  observer,  by  the 
twieled  diieetienof  the  parts  or  segments  of  its 
cr?roHa :  and  consists  of  plants  which  Linnseus 
eailed  OootortsB,  and  whose  flowers  present  some 
MMBfetanee  in  fota  to  a  8t  Oetharine's  wbed. 
Ft  comprises  3f>  genera,  and  has,  within  the  gar- 
dkaa  of  Great  Britain,  about  120  hothouse  speoiea^ 
■boot  15  gmenkonte  species,  and  9  or  10  bavdj 
opecaes.  Many  of  its  plant*  are  among  the  most 
rh  jint  climbers  of  the  tropics :  and  not  a  few 
arc  eitber  poisonoua  or  powerfully  medicinal ; 
tine  or  ftor      in  Tiriou  mjt,  eoono- 
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The  genus  Apo<^um  comprtsee  fignr  bardy*  , ! 
perennial-rooted,  ornamental  species,  which  have  ' 
been  introduced  from  Venice  and  North  America ; 
and  eight  or  nine  other  ipedee  wbidi  have  not 
yet  been  introduced.   The  hemp-like  species,  or 
hemp  dogVbane,  or  Canadian  hemp,  Apoe^Ttum  i 
omiuiMiiifNi,  was  introdttoed  firom  Korth  America  I 
in  1699 ;  but,  though  a  valuable  plant  for  its 
fibre,  has  hitherto  been  almost  wholly  confiufJ  i 
with  uji  to  mere  botauiciU  cuUectiuns.    Its  routs 
are  creeping ;  its  stems  are  erect,  onbranehing,  |  j 
and  abiiut  -1  ft-ct  ln;^h  ;  its  leaves  are  opposite, 
oblong,  and  downy  beneath ;  and  its  flowers  are 
yello^^bh  and  bell-shaped,  and  grow  in  lateral 
cyrueii  which  are  longer  than  the  leaves,  and  | 
bloom  from  July  till  September.   This  plant  has 
been  proved  by  Professor  Thouin  of  Paris  to  . 
possess  a  stronirer  fibre  than  that  of  hemp  ;  and  | 
it  is  used  by  the  American  Indians  for  making  ; 
cordage,  flshiog-nets,  and  coarse  cloth. — The  ; 
name  of  dog^o4>ane  or  tail  dogVbane  beloiigs  :  i 
also  to  a  French  Hpedcs  of  monkshood.  Aconitum  ' 
cjfnoetonum ;  and  both  in  this  cose  and  in  that  I 
1^  the  apocynums,  it  aUidM  to  the  nosioasness 
of  the  juices  to  dogs. 

DOG'S-BANE  (Climbiwo).   Sec  Periploca. 

DOG'S  CABBAGE,  — botanically  Thd^ouum 
Chftiocrmnbe.    A  trailing  annual  plant»  of  the 
nettle  family.    It  constitutes  a  genus  of  itself.  ■ 
It  is  a  native  of  the  south  of  Europe,  and  was  in-  ! 
trodaeed  to  -BriUun  in  the  early  part  of  fawt  cen-  | 
tury.    It  may  be  raised  from  seeds  in  any  spot 
of  kitchen-gsjrden  ground ;  but  it  ponesses  little 
value. 

DOG'S-TAIL  GRASS.   See  Cy.voscrus. 

DOG'S-TOOTH  VIOLET,— boUnicaUy  Erif- 
thronium.  A  genus  of  hardy,  ornamental,  tuber- 
ouB-rooted,  low-growing  i^le,  of  the  lily  fiunily.  | 
The  common  species,  Kryf/trontum  Dens  Cants,  is 
a  native  of  several  parU  of  continental  Europe,  i 
and  waa  introduced  to  Britain  toward  tbe  dose  j 
of  the  I6t!j  century.  Two  oval  leaves,  each  about 

3  inchij';  Inng  and  1^  inch  broad,  prow  from  the 
plant  at  the  surface  of  the  ground,  and  arc  joined 
to  each  other  at  tbe  base,  bat  aJkerwarda  spread  ' 
flat  upon  the  ground  ;  and  these  arc  spotted,  nil 
over  their  surface,  with  white  and  purple  £pots, 
to  ae  to  have  an  unique  and  very  curious  appear- 
ance. The  flower  stem  is  single  and  naked,  and 
rises  from  between  tbe  leaves  to  a  height  of  about 

4  inches ;  and  the  flower  is  single,  purple,  pen- 
dant, and  8ix-petalled,  with  the  petals  reflexed  j 
and  spreading.    One  variety  hns  white  flowers  ; 
and  another  has  smaUish  flowers.  Three  other 
qMcka  oeonr  in  Britlsn  gardens :  and  two  of  i 
these  have  long  been  in  cultivation. 

DOaWOOI)^— hotanicall/  Cornu*.  A  genus  of 
hnij  araancBtal  plants,  of  the  honeysuckle 
&ni^.  The  common  or  bloody -twig  species, 
Cornus  mn<juivea,  grows  wild  in  the  wixkIs  and 
hedges  of  many  parts  of  Great  Britaiu,  and  also 
has  a  phoe  in  multitudes  of  ihrubberiee.  It  b  a  ' 
deoiduoua  ihnib  of  about  6  or  9  feet  in  mature  t 


[ 


Digitized  by  Google 


4S 


DOLE. 


DOMAIN. 


height   It!  twigs  or  young  dutote  hftTO  a  lively 

red  colour,  and  are  alluded  to  in  the  epithet  san- 
guinea ;  its  kavcs  are  about  two  inches  long  and 
1^  inch  brood,  and  have  large  and  promlQcnt 
nerves,  and  frequently  have  »  ved  colour  before 
th'ir  :iiitunm;il  fall;  its  flowers  are  white,  and 
grow  lu  umbels  at  the  ends  of  the  branches,  and 
appear  in  June  Mid  Jtily ;  and  its  firoH  are  Mack 
berries,  similar  to  those  of  buckthorn,  hut  each 
ooataining  oulj  one  se«d.  The  wood  of  the  stem 
and  the  bnuidiee  ie  hdtOB  and  exceedingly  white, 
and  has  long  had  the  reputation  of  being  pre- 
eminently pnit«"d  for  gnnpowder-charcoaL — ^The 
male  dogwuod,  male  cumel,  or  Cornelian  cherry, 
Gamut  nuueula,  is  a  nativtt  ti  Amferia)  and 
was  introduced  to  Britain  in  159C.  It  attains 
a  height  of  from  15  to  20  feet,  flowers  early  in 
spring,  and  makes  an  imposing  shew  of  beautiful 
scarlet  berries  in  autumn.  Its  wood  Ss  used  for 
pins,  wheel-work,  hedgea,  and  other  purposfes ; 
and  its  fruit  was  formerly  held  in  cousiderablo 
cBtcem. — About  ten  other  deoiduously  shrubby 
species,  and  two  low-growing  utterly  dwarfigh 
herbaceous  species,  exist  in  Britain ;  and  five 
or  six  additional  epeeies  are  known  to  botanists. 
Three  of  the  shrubby  sjHJcies  comprise  ^^l^eRated 
varietiea ;  and  one  of  the  herbaceous  species  is  a 
native  of  the  Booitisfa  mountaint.  Most  of  the 
shrubs  majr  be  readily  propagated  by  meane  of 
either  layers  or  cuttings. 

i>OLE,  or  DooL.  A  long  narrow  piece  of  un- 
plottg^  gramj  land  witiiin  the  eneloenree  of  an 
arable  field. 

DOLIOHOS.  A  genus  of  climbing  plants,  of 
tile  kidncj^bean  divirion  of  tiie  leguminous  order. 

It  difiers  from  the  kidney-bean  genus,  principally 
in  the  form  of  its  flowers ;  and  is  closely  akin  to 
it  in  at  once  structure,  habits,  and  utility.  Many 
species  formerly  belonging  to  it  are  now  distri- 
buted ninong  thirteen  other  genera;  but  nearly 
3u  species  which  still  belong  to  it  occur  in  the 
gardens  and  botanies]  eoBeoUons  of  Britain,  and 
nearly  20  more  have  been  scientifically  described. 
A  number  of  the  species  are  cultivated  in  India, 
the  south  of  Europe,  and  other  warm  parts  of  the 
world ;  but  meet  nt  these  are  inferior  in  value  to 
the  kidncy-l)eans,  and  nearly  all  are  too  tender  for 
cultivation  in  the  open  ground  of  even  the  most 
&voursbie  distriete  in  ^gfamd.  The  dating  or 
small-fruited  species,  D.  Callnvn.  a  purple-flow- 
ered annual  of  about  a  yard  in  height,  is  cultivated 
in  India,  and  nueh  priaed  ee  pdse  by  the  Hin- 
doos. The  Tranquebar  species,  D.  tranquebariciu, 
a  white  and  purple  flowered  annual  of  about  a  yard 
iu  height,  with  a  long,  slender,  pleasaut-ta^tud 
legume,  is  also  cultivated  in  India.  Riglit  or  ten 
of  the  spocieH  which  have  either  been  transferred 
to  other  genera,  or  have  not  yet  been  introduced  to 
Britain,  are  likewise  oonnonly  cultivsted  by  the 
Hindoos.  The  black-eyed  species,  D.  mfIai>o}>(hal- 
mtM,  a  somewhat  hardy  annual  of  about  a  yard  in 
height,  is  cultivated  in  Italy.  The  round-seeded 
•penei^  D,  ^pkamptrmM,  an  anniiat  of  about  4 
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feet  inheight,  is  cultivated  in  the  West 

The  variable-leaved  species,  D.  heteropAyUuit  an' 
annual  of  about  5  feet  in  height,  is  cultivated  in 
the  Canaries.  The  monk's  species,  D.  monaehalis, 
a  somewhat  hardy  annual  of  about  2  feet  in 
height,  with  a  pale  red  flower,  h  cultivated  in 
Bpain.  The  Lubia,  D.  LuHa,  a  somewhat  hardy 
annual,  of  about  80  inehee  in  height,  witii  a 
white  and  blue  flower,  is  cultivated  in  "FL'ypt. 
The  vexillated  species,  D.  vejcillatu*,  called  by 
Linnaeus  Phatedut  ecEsZEsftw,  a  yellow-flowered 
annual  of  about  a  yard  in  height,  is  cultivated  in 
the  West  Indies.  The  clawed  or  bird V foot  spe- 
cies, J),  unguvadatut,  a  yellow -flowered  annual 
of  aboat  ayasd  in  MgbAt  if  also  eultivnted  in 
the  West  Indies.  The  long-podded  species,  D, 
teaquijpedaLut  a  white  -  flowered  annual,  with  a 
stem  about  two  yairis  in  height,  and  pods  of 
about  18  inches  in  length,  is  likewise  cultivated 
in  the  West  Indies.  The  square-podded  species, 
D.  tetragoiwlobm,  called  by  Necker  PtophoearpvLt 
tetragondoinu,  a  blue-flowered  annual  of  about  4 
feet  in  height,  is  cultivated  iu  various  warm 
countries,  and  was  introduced  to  Britain  about 
30  years  ago,  from  the  Mauritius.  "The  doli- 
chos  tetragonolobus,"  says  Mr  W  Hamilton,  "  is 
a  most  valuable  agricultural  plant ;  as,  when  sown 
about  November,  December  or  January,  it  ooveit 
the  ground  with  a  dense  mass  of  vegetation, 
efi'ectually  securing  the  soil  from  the  action  of 
the  sun,  and  affording  a  most  nutritious  pastozage 
fS»r  oowB,  who  ^ivour  It  greedily  when  penned 
up  n  it  giving  an  increased  quantity  of  milk, 
and  enriching  the  ground  both  with  their  manure, 
and  witii  tiw  quantity  of  unomsunied  vegetable 
matter  which  they  tread  into  the  ground.  The 
plant  flowers  ^h-^ni  July  and  August,  and,  if 
sown  over  that  time,  flowers  and  dice  without 
any  luxuriance  of  growth.  Tlie  pods  resemble 
those  of  the  stiroloViiTm  pruriens,"  Mucuna 
arena  or  oowitch,  "  but  want  the  stinging  pubee- 
eeuoe.  They,  are,  however,  when  young,  often 
mistaken  for  this  last,  and  eradicated  in  conse- 
quence. The  young  leaves  resemble  Windsor 
beans,  and  are  excellent  for  the  table ;  but  as  they 
advance  to  maturity,  they  become  unwholesome, 
and  produce  disorders  of  the  pt-  tn  .ich  and  bowels." 

DOLPHIN-FLY.  Thebean  dolphin.  SeeArais. 

DOMAIN,  Dnrain,  or  DnoMnn.  b  its  pep«i> 
lar  sense,  the  lord's  manor-place,  with  the  lands 
thereto  belonging,  which  he  and  his  ancestors 
have  from  time  to  time  kept  in  their  own  ooou. 
pation.  In  England  tiie  domains  of  the  Crown 
denote  either  the  share  re^iorvcd  to  the  Crown 
in  the  distribution  of  landed  property  at  the 
time  of  the  Conquest,  or  each  aecame  to  it  after- 
wards, by  forfeitures  or  other  means.  They  fsir, 
at  present,  contracted  within  a  very  narrow  ooiu- 
pass,  having  been  almoet  entirely  granted  to 
private  subjects  ;  and  though  this  was  oflen  done 
iu  a  most  ii\judiciou8  manner,  it  has  been  of 
great  benefit  by  diminiriiing  the  power  of  the 
Crowii|  and  waking  it  dependent  on  An 
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of  pKluiment ;  whilst,  ia  manj  other  countries, 
w«mltlx  of  Uie  Omm  baa  nodned  it  inde- 
f'-i^eQt.  and  strong  enough  to  oppress  the  sub- 
jecu,  aad  ondertftke  wan  uxorious  to  the  pub* 
kvdhn.  11m  TCnteaadpnfitiof  tlwdbaMMM 
hadi  of  the  Crrjwa  constitute,  ut  present,  one 
\)naA  of  Um  lOTexeign  of  England's  ordinary 

DOMESTICATION.  Animalfl,  whether  domes- 
t'.ca.t'rd  or  in  a  wild  Ftatt>.  rtlwuvs  prefttrve  their 
rtai  ckancten,  aad  acl  m  a  manner  suited  to 
Mr  fhTt*'***    l!ho  ahoolnie  tnhmiarion  which 
we  are  in  the  habit  of  requiring  from  our  damos- 
tieMaMl%  and  that  kind  of  tjranojr  which  w« 
amkm  9V«r  them,  have  given  rioe  to  the  belief 
flat  they  are  really  slaves.    It  is  commonly  sap- 
prced  that  our  superior  power  compdt  them  to 
their  natural  fondness  for  uidependence, 
to  yield  implicit  obedience  to  our  wiU,  and  to 
perform  those  offic«>a  for  which  they  arc  adapted 
by  their  oiga&ization,  inteliigence,  and  instincts. 
Wo  OM  ia  the  habit  of  attiiba^ig  to  our  own 
influence  the  guhmission  obtained  from  these 
««iin*i« ;  we  are  imagined  to  be  the  aource  of 
tfacee  instincts  devdoped  nnder  doraertiflation, 
1^  to  hftve  eonmanded  obedience,  just  as  our 
•nperior  power  maintains  them  in  captivity. 
Tki^  o^ehiiioik  if)  however,  altt^ether  taliaciuua. 
Jtrilpag  fivrn  aypeaiances  <mly,  we  have  oon- 
foanded  tiro  things  totally  distinct  in  their  na- 
Baiselj,  domestication  and  slavery,  ho- 
ii  ft  itete  of  froodon,  and  heneo  the 
diSerenoe  between  the  human  slave  and  the  do- 
mesticated animal  is  a*  gioat  ai  that  between 
BiaverjF  and  Ebcrty. 

The  dofoesticated  animal  makes  use  of  its 
natttral  faculties  within  the  limits  marked  out 
by  sis  siteatimi,  in  a  manner  exactly  similar  to 
Ik  wild  aainal  in  the  woods.  Bdng  never 
u^g«d  to  a»:t  except  by  external  causes,  or  by  in- 
fcenal  instincts,  as  soon  as  its  will  has  conformed 
ilself  to  the  constraints  of  its  rituation  it  makes 
mo  ftrthc-r  sacrifice.  The  animal,  in  fact,  is  not 
in  reality  in  a  different  situation  from  what  it 
vonld  have  been  it  left  to  itself.  It  lives,  with- 
esst  as— haiat,  ia  sooisty  with  man,  beeanse 

do4b4!e86  it  was  naturally  a  socinblo  aniinxl.  It 
cao^nns  itself  to  the  will  of  man  within  certain 
&Biu,  bosann  its  herd  wooM  haTs  had  n  leader 
m  the  atvongest  or  most  active  animal,  to  whom 
nibTni««ei<r»n  would  bave  been  naturally  paid.  If 
n  dcig  id  by  out  care  r^nder^  a  good  courser,  it 
■a  baaaMe  he  was  a  hunter  by  nature,  and  we 
have  only  developed  one  of  his  original  qualities. 

rule  is  observed  in  all  the  diiferent 
wUefa  we  impart  to  our  demeslio  aai< 
They  perform  nothing  whieh  is  not  ngree- 
mJtAt  to  their  nature ;  in  doing  so,  they  only  ful> 
&J  the  original  purposes  for  which  they  were 
fisimf ;  they  never  aoqoirs  different  qualities, 
utA  thus  eiyoy,  under  man,  a  perfect  state  of 
nbenj.  U  u  true  that  man  possesses  an  im- 
over  the  domeitie  aiiinm]%  and  one 


which  he  often  abuses.  Yet  he  usually  developes 
qualities  natural  totlM  ammal;  hence  it  acquires 
a  degree  of  improvement  unattainable  in  its 
original  state,  and  thus  its  condition  really  be-  i 
flomes  amelieiated.  Thus  wo  may  see  the  im- 
mense difference  Ir  twi  en  slavery  and  domestica- 
tion. The  slave  is  not  only  a  sodal  being,  with  : 
a  power  of  wiUing,  bat  he  is  natmaBy  a  ftee  be-  | 
ing,  whose  mind  cannot  confine  itself  spontane- 
ously to  the  situation  in  which  he  is  placed.  He 
knows  his  condition,  considers  its  cuusequenoes, 
and  feds  its  oppression.    The  natural  power 
which  he  possesses  of  reflecting  upon  his  situa- 
tiMi,  shows  it  to  him  in  all  its  degradation.  Ue 
ftels  that  he  is  in  ehdna,  that  lie  eaanot  vae  bis 
natural  free-will,  and  that  ho  is  a  degraded  be- 
ing.  On  the  contrary,  a  domestic  animal  satis- 
fies all  its  wants ;  hence  it  lives  in  a  state  of  na- 
ture, and  is  conformable  to  the  situation  in 
which  it  is  placed.    The  slave  who  is  compelled 
to  renounce  his  free-will  is  far  from  being  in  the 
same  oenditiea.  He  hcddt  tlie  same  rank  ia  the 
moral  as  a  mutilated  being  OT  %  montler  in  the 
physical  world. 

The  emcndal  diffinenee  between  thsee  two 
states  ia  fiirther  seen  in  the  opposite  means 
which  are  employed  to  enforce  thi  m  A  man 
can  only  be  r^uced  to  slavery,  and  maintained 
in  it,  Iqr  vioienee;  beeanse  it  Is  the  very  na-' 
ture  of  liberty  to  be  unrestrained.  An  animal 
can  only  be  domesticated  by  kindness.  Its 
will  exirta,  and  shows  itself  011I7  ia  its  waat«, 
and  it  can  only  be  actsd  open  tbron^  its  neces- 
sities, either  by  satisfying  or  enfeebling  them. 
Violence  is  altogether  u^eleM  in  disposing  a  wild 
animal  to  obedience.  As  it  has  a  natural  aver- 
sion to  man  from  his  being  of  a  different  species, 
it  runs  away,  if  at  large,  upon  the  first  impres- 
don  of  fear  which  he  oocasioas,  and  if  oaptive 
maintains  a  determined  hatred  towards  him.  It 
is  only  hy  restoring  confidence  that  it  can  ever 
be  rendered  familiar  to  him,  and  this  can  be 
effected  only  by  kind  treatment.  It  ia  thas  that 
the  social  instinct  of  the  animal  becomes  gradu- 
ally developed,  and  its  natural  feehng  or  distrust 
of  everything  whieh  u  new  or  ateange  beoomee  [ 
proportionally  weaker. 

The  methods  to  be  adopted  in  taming  an  am-  | 
mal  are  as  various  as  the  creatures  themsdves.  1 
Each  process  must  be  adapted  to  the  peculiar  \ 
likiniTs  of  the  animal.    To  Mtitify  its  natural 
wants  is  one  method  which,  in  the  course  of 
time,  brings  on  its  entire  submisrion,  espeeially  • 
when  api  lii  ri  tn  rt  vi  ry  vrim  :^  nninial.  The  habit 
of  receiving  its  food  constantly  from  our  hands 
ren^to  it  fiuniliar,  and  finally  it  beoomee  at-  ' 
taohed.   But,  except  when  very  long  continued, 
the  attachments  thus  formed  arc  but  slight.  The 
benefits  which  the  animal  thus  procures  it  could 
have  obtained  of  itself,  had  it  been  allowed  to  ! 
fulfil  its  natural  disposition.  on  as  we  at- 

tempt to  bend  it  to  any  particular  service  it  runs  ^ 
mn,j,  and  quickly  rstums  to  Its  original  iad»-  | 
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pendmoe.  It  {•  tiierefore  Beoemrf,  not  only  to 

satisfy  its  original  antl  natural  wants,  hut.  by 
creating  in  it  new  wants  and  enjoyments,  to  ren- 
der the  society  of  man  absolutely  necessary  to  its 
•llltwice.  Hunger  is  one  of  the  most  powerful 
means  of  taming  animal?.  As  the  cxh'iit  of  the 
benefit  ooofcrred  is  always  in  proportion  to  the 
wint  of  the  person  relieved,  so  tbe  gmtiiade  of 

the  animal  is  more  Jirormuul  accnrtlin;^  !i8  the 
food  given  to  it  was  the  more  necessary.  This 
method  ii  ftpplieable  to  aU  the  mmmdift.  It 
gives  rise  to  n  feeling  of  sSeetiaii  on  tbe  petC  of 
the  animal,  and  at  the  paine  time  prod'ic<'«!  a 
physical  debility  which  reacts  upon  and  enfeebles 
iti  will  It  ie  thut  tiiat  the  edocation  of  horses 
bi-r^i'-''.  when  they  have  pa«?fd  tlicir  first  years 
in  a  wild  state.  On  being  first  caught,  a  very 
small  qmuitHj  of  food  is  given  to  them,  and  at 
very  long  intervals  of  time.  Th-  y  henoe  buoim^ 
gradually  familiarized  to  their  keeper,  nnd  ac- 
quire a  certain  degree  of  afiection  for  hiin,  which 
he  readily  tumt  to  his  own  advantaije,  and  thns 
confirms  his  power.  If  tn  the  influence  of  hun- 
ger that  of  delicious  food  be  added,  the  empire 
of  kindness  becomes  greatly  extended ;  and  this 
power  arrives  to  a  degree  perfectly  astonishing, 
if  we  can  snecccd  in  pleasinp  the  palate  of  ani- 
mals by  any  kind  uf  confectionary  or  cookery,  in 
a  higher  degree  than  could  have  been  done  by 
the  best  food  attainable  in  their  wilJ  state.  In 
fact,  it  is  chiefly  by  means  of  dainties,  especially 
of  sweetmeats,  that  the  herbivorous  animals  can 
be  induced  to  go  through  those  wonderful  feats 
and  exercises  which  may  oft^'n  be  witmv'^scd  in 
the  circus.  These  delicacies  iatlueuce  the  will 
of  the  animal  to  such  a  degree,  that  starvation 
and  physical  deprivations  become  no  Inni^cr 
necessary.  In  a  short  time  it  acquires  a  high 
degree  of  alTeetion  for  those  who  oontribate  to 
its  enjoyment,  and  willin^j  perfoms  whatever 
they  may  require. 

Bat  the  services  rendered  by  animals  do  not 
always  proceed  from  so  selfish  an  orii^'lu.  Ca- 
resses are  one  chief  means  of  gaining  their  ail'ec- 
tion,  which  cannot  be  termed  sensual,  because 
these  are  addressed  to  no  partienUr  sense.  Their 
fondness  for  caresses  is  altogether  an  acquired 
taste,  no  wild  animal  requires  them  from  others 
of  its  own  species.  Even  among  our  domestic 
animals,  we  see  the  young  rejoice  at  the  approach 
of  their  mother,  the  mule  and  female  bappy  in 
other's  society,  individuals  accustomed  to 
live  together  pleased  to  meet  again  after  having 
been  separated ;  but  these  feclinjjs  are  alwa)  s 
accompanied  with  much  reserve,  and  they  never 
extend  to  reoiprocml  caresBeB.  It  is  from  man 
■lone  that  thej  vseeive  them,  and  their  attach- 
ment to  him  increases  with  the  Btrcnjrth  of  the 
acquired  taste  for  them.  The  pleasure  of  ani- 
mals may  be  ftarther  hcight^ied  bgr  a  soft  tone  of 
voice,  or  even  by  tmahing  their  mammao.  All 
animals  are  not  sensible  to  caresses  in  an  eqaal 
degree.    The  raninating  ininab  teem  Imt 


slfghtlj  intf  ttSQoed  hj  them ;  the  bene  on  th« 

contrary  enjoys  them  with  ecstacy ,  it  is  the 
same  with  many  Pachydermata,  and  especially 
with  the  elephant.  The  eat  is  not  indifierent  to 

them  ;  sometimes  even  it  seeks  them  with  ar- 
dour ;  but  it  is  unquestionably  in  the  dog  that 
the  influence  of  caresses  produces  the  most 
marked  results ;  and  what  is  remarkable,  all  tbe 
other  varicticsof  the  genus  Canis,  which  hax'e  been 
hitherto  observed,  share  this  quality  with  him. 
H.  F.  Cuvier  mentions,  that  in  the  Menagerie 
du  Roi  there  was  a  she-wolf,  upon  whom  caresses 
with  the  hand  and  voice  produced  bo  powerful 
an  eflect  as  almost  to  amount  to  a  state  of  deliri- 
um, and  her  joy  was  exhibited  as  much  by  cries 
as  by  movements.  A  jackal  from  Scncp^al  was 
similarly  influenced  when  treated  in  the  same 
manner;  and  a  common  fox  was  so  forcibly 
afleeted  by  them,  that  it  was  necessary  to  ab- 
stain from  all  demonstrations  of  this  kind,  as  the 
result  mijjht  have  been  fatal  to  the  animal.  It 
will  be  interesting  to  know  that  all  these  animals 
were  females.  It  may  be  doubted  wlu  ther  we 
should  consider  the  chanting  of  airs,  or  tbe 
sound  of  bells,  amongst  those  artifidal  pleasures 
by  means  of  which  animals  are  gratified  and 
captivated.  The  songs  of  the  camel-driver  arc 
perhaps  only  the  simple  signs  by  which  the 
c.amel.-^  U  arn  to  mend  or  dackeu  their  pace. 
That  animals  nwy  continue  to  perform  those 
acts  of  docility  which  we  require  from  them, 
caresses  mast  follow  as  well  as  precede  their 
performance.  The  constraint  employed  in  urg- 
ing them  to  act  would,  if  too  long  continued, 
have  an  injurious  effect.  It  is  then  only  by  re- 
peating their  delicacies  or  caresses  that  the  oalm- 
ness  and  confidence  is  restored. 

When  once  familiarity  and  confidence  prevail 
on  the  part  of  theanimiJ  by  means  of  kind  treat* 
ment,  and  that  habit  has  rendered  the  society  of 
man  necessary  to  it,  we  may  then  venture  to  use 
higher  degrees  of  constraint,  and  even  to  inflict 
punishment.  But  our  means  of  severity  arc  very 
limited.  We  can  only  use  blows,  with  certain 
precautions  to  prevent  the  chastised  animal  from 
mnning  away.  Punishment  always  produces  the 
same  effect ;  it  changes  the  disposition  which  we 
wish  to  suppress  into  fear.  By  the  association  of 
ideas,  the  former  impression  yields,  or  Is  entirely 
merged  into  the  latter.  It  is  always  dangerona 
to  carry  the  punishment  of  an  animal  to  excess. 
Violent  fear  may  either  totally  intimidate  the 
animal  and  render  it  far  ever  osdess,  or  cibe  ii 
drives  it  to  despair,  and  it  becomes  altogether 
ferocious  and  unmanageable.  A  horse,  naturaUjr 
timid,  if  corrected  imprudently,  plunges  in  the 
madness  of  its  fright,  along  with  its  rider,  into 
the  deepest  abyss.  The  spaniel  when  kindly 
treated  is  intelligent,  docile  to  its  master,  and  in 
every  rea|>sct  itted  for  sporting;  yet  if  an  undue 
severity  has  been  used  in  its  education,  it  is  un- 
decided, hasty,  or  cringing.  When  once  the  so- 
verity  of  punishmoit  biw  passed  •  certain  limit. 
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liich  Turirs  in  species  and  even  in  individuitla, 
tie  toknal  tio::^n8  to  vedBt.   In  a  moment,  the 
iaattnrt  of  5 1  If- preservation  awakes  in  all  its 
jbroe.  IhiLs  we  often  see  our  dome«tio  animals, 
ad  even  the  6og  itself  revolt  against  fli  neage, 
ud  isflict  tho  most  cniel  punishiuent  on  its  jht- 
petnturs.    Many  instances  might  be  adduced  of 
meeano*  inflicted  hj  the  domestic  animals, 
opecaDy  by  thtt  lioiree,  against  those  who  have 
in-treated  them,  as  well  as  the  hatred  shown  l>y 
tbese  aoimala,  and  the  very  long  time  for  which 
lUsfccfing  of  nvenion  Iim  preserved  tto  fane. 
The  cases  are  numerotis  and  wtll  known  ;  and  al- 
tlw^  they  hare  lung  demonstrated  that  bru- 
tdit7  ii  not  tli«  way  to  obtun  olwdienoe  from 
animah,  theae  creatures  still  continue  to  be  tr^t- 
ed  2J  if  it  were  unnecessanr  to  cmirt  thi-ir  cora- 
plknce.    One  example  of  an  elophant  may  be 
itntioned  here,  which  happened  under  the  eyes 
'■f  M.  F  Cu^-itT.   This  animal  had  been  intrusted, 
v&ca  three  or  four  years  (4d,  to  a  young  man 
■!»  took  duurgs  of  it,  and  bad  trMoed  it  to  per- 
htm  varii  'tis  f.^ats  for  the  amusement  of  the  pub- 
lic  It  paid  implicit  obedience,  and  seemed  to 
ied  a  tender  affection  for  bim.    It  not  only 
yidUbd,  withriut  a  moment's  hesitation,  to  all  his 
ecdnmand^  l>ut  seemed  absolutely  unhappy  ^vith- 
«^t  him.    It  rejected  the  attentions  of  any  other 
pcnoMiyaad  even  ate  its  food  with  sadness,  when 
piven  by  the  hand  of  any  other  individual.  While 
this  young  man  remained  under  the  eyes  of  his 
fiAer,  who  owned  tiie  dephant,  he  always  teefttsd 
it  properly ;  but  when  it  was  transfemd  to  the 
Mf-cas^rie  du  Tloi.  and  that  the  yonn<»  man  was 
thcui  lisU  t<j  himself,  bia  attentions  diiuinished, 
tl»  vnats  of  the  animal  were  n^leeted,  ud  in  a 
TuoeieDt  of  drunkenness  he  went  so  far  as  to 
•Oik*  the  elepliant^   The  poor  animal  immcdi- 
•taly hel  its  bnUtoal  gaiety;  it  became  so  sod 
uid  deject <:d  thnt  it  was  eupposed  to  be  unwell. 
It.  howerex,  still  obeyed  the  keeper,  but  no  longer 
ptsiacBked  its  exercises  with  the  same  alacrity  as 
bgetafere.  Signs  ef  impetieBfle  were  sometimes 
ihcw-E,  snd  then  suppressed,  as  if  two  opposite 
&ciiBgs  were  in  secret  conflict;  the  animal  be- 
am* kae  dfapqesd  to  obey,  wbkb  Inenessd  the 
iL-_--.tit*ent  of  its  leader.    It  was  in  vain  that 
vrdtn  were  given  to  the  young  man  on  no  ac- 
eont  to  strike  the  elephant,  whose  foitner  dod- 
Ity  oould  only  be  restored  by  the  kindest  treat- 
■«f!t    Vexed  at  having  lost  his  authority,  and  in 
being  able  to  exhibit  the  feats  of  the  elephant 
vitfc  hi*  former  success,  his  irritation  inor^uwd, 
iskdooe  dajbe  «<nir-k  thr  animal  with  bo  much  bru- 
tality that  it  became  excited  to  the  utmost  pitch 
^  fiuy,  and  nttoied  sack  a  jfH  that  ito  terrified 
keeper,  who  heard  it  for  the  first  time,  was  glad 
u>  escape  its  Tengnmoe.   Never  afterwards  would 
tbe  fT^  wi  permit  kim  to  approach ;  even  at  the 
flillhfeof  Um  it  beeeneeBn^ied.  and  all  attempts 
So  tnana?e  it  were  ttnsnocessfuL     It  became 
•hoiiy  untractable,  and  no  longer  oould  be  in- 
4BMi  topertbia  tdr  the  ankiiMaMnt  of  the  ptth> 


lie.    It  thus  appears  that  kindness  on  our  part 
is  absolutely  necessary  to  di^Nwe  enimnle  to  obe- 
dience, and  that  interest  as  well  as  humanity 
agree  in  pointing  out  the  same  course  for  the  , 
proper  management  of  their  instincts.  j 

Thd  different  methods  of  tamin;^  wild  animals  j 
now  pointed  out,  are  completely  applicable  only  ; 
to  those  animals  which  are  susceptible  of  affec- 
tion and  of  fear.   When  animals  feel  a  oertain 
deforce  of  attachment  for  kindness  received,  or  ' 
when  they  dread  the  repetition  of  punishment,  j 
it  is  snflldent  mersly  to  leesll  these  emotions  to  j 
produce  an  immediate  effect  upon  their  will  It 
often  happens,  however,  from  the  peculiar  nature 
of  individnalo  or  of  species,  that  oertaiB  kabito 
or  likings  have  acquired  so  powerful  an  influence, 
that  no  other  emotion  can  maintain  the  ascen- 
dency.   With  animals  of  this  character,  neither 
kindness  nor  punishment  has  any  effect ;  and  if 
persisted  in,  they  would  tend  but  to  increase 
their  constitutional  bias.  It  is  only  by  acting  i 
immediately  upon  their  will,  ee  as  to  weaken  the  | 
f  >rco  of  the  ruling  passion,  that  they  can  he  ren-  j 
dered  susceptible  of  gratitude  or  of  fear.  With 
tempers  so  refractory  as  these,  the  only  means  of 
domestication  hitherto  dieooversd  are  forced 
watches  and  castration. 

Without  proceeding  to  actual  mutilation,  it 
appean  that  ot  aU  methods  forood  watdies  es> 
crcise  the  most  powerful  influence  in  enfeebling 
the  will  of  an  animal,  and  in  disposing  it  to  o1m>-  i 
dienoe,  espscially  when  united  to  a  prudent  eom*  I 
bination  of  rewards  and  punishments.  Animals 
may  he  prevented  from  sleeping  by  apjilying  the 
whip  more  or  less  fretjucntly,  or  still  more  cUlc- 
tualJy  by  a  lond  rsverberating  noise,  such  as  that 
of  a  drum  or  trumpet,  which  nm?t  I  c  varied  so 
as  to  avoid  the  effect  of  uniformity.   By  keeping 
them  long  without  food,  and  then  fM^ng  them 
slightly  during  their  usual  time  of  sleep,  the  I 
same  effect  may  also  be  produced.   This  method  | 
is  appUoabie  to  all  animals  and  to  both  sexes,  al-  1 
though  it  does  not  ilwajt  pmduoe  the  same 
suit.  ' 

The  other  method,  that  of  castration,  applies  to 
male  individnab  solely,  and  is  absolutely  neoesiaiy 
only  with  certain  ruminating  animals,  but  chiefly 
with  the  bulk  Ail  the  other  animal  appetitesi 
whidi  were  given  for  the  pieseivation  of  ike  in^ 
dividual,  such  as  hunger,  thirst,  and  the  desire 
of  sleep,  when  opposed,  lead  to  nn  immediate 
physical  debility  on  the  part  of  the  animal. 
Those  passions,  on  the  eontnny,  wliioh  weio 
given  for  the  continnation  of  the  species,  increase 
in  proportion  to  the  obstacles  preieut«^d  to  their 
gimtifioation.  Henoe  it  is  only  by  depriving 
them  of  the  organs  from  which  these  passions 
derive  their  source  that  we  can  bring  them  under 
our  power.  In  flact,  the  bull,  the  ram,  and  other 
ruminants,  can  be  domesticated  solely  after  hav-  : 
ing  undergone  this  mutilation.  We  may  thus 
perceive  the  error  of  holding  out  the  ox  and  the 
sheep  at  models  of  patieiMe  and  snkmisslon.  80 
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far  from  this  being  really  the  case,  the  bull  and 
the  ram  can  onlj  be  lued  for  propagation ;  and 
we  bsve  merely  ineeeedcd  in  ttomeefcicating  the 
females  of  these  races.  This  operation  is  not  ne- 
cessary for  horses,  although  such  as  have  under- 
gone it  arc  generally  more  tractable  than  the 
others.  The  dog  loses  by  castratfon  torn  entire 
vigour  and  activity ;  and  this  appears  to  be  ito 
usual  effect  upon  other  Camaasiera,  for  we  find 
that  the  domeatie  eat  ia  tfieeted  in  tbe  aaina 
manner  as  the  (\<-l'  It  thue  appears  from  the 
preceding  obaerrations,  that  we  can  only  obtain 
•tt  tttthwitf  owr  tttimab  by  means  of  their  na- 
twial  wants  and  propenritiee,  by  giving  them  a 
new  direction,  by  developing,  or  else  bj  tnnihi- 
lating  them  altogether. 

The  yeitj  imell  number  ef  aniraals  whieh  we 
have  hitherto  sticcecdcd  in  rendering  practically 
useful,  when  compared  with  tbe  total  number  of 
species,  rendexB  it  extremely  furobdhle  that  we 
have  not  yet  carried  the  art  of  domestication  to 
its  extreme  limit,  and  that  hereafter  we  shall  dis- 
cover the  means  of  training  new  species  to  our 
use,  as  wdl  te  men  petfoet  methode  ef  edneattng 
the  old. 

It  may  easily  be  gathered  from  what  has  been 
already  aaid,  tlmt  the  arte  of  taming  present  ver>' 
different  results  when  applied  to  animals  of 
different  species.  There  can  be  no  comparison, 
for  example,  between  the  dog  and  the  buffalo. 
The  former  it  devoted  in  his  attachments,  sub- 
missive, and  grateful;  the  latter  wants  docility, 
and  indeed  every  benevolent  affection.  Between 
these  two  extremee,  we  may  imge  in  their  order 
of  suBceptibilit  J,  the  elephant,  the  hog,  the  horse, 
the  ass,  the  dromedary,  the  camels  tbe  Uamai,  the 
reindeer,  the  stag,  the  ram,  and  tiie  hnlL 

Had  we  been  compelled,  with  eadi  generation 
of  animals,  to  begin  anew  the  process  of  taming, 
we  should  not,  properly  speaking,  ever  have  had 
domestic  animals.  At  least  their  domestication 
would  not  have  had  its  full  effect,  and  the  im- 
portant consequences  to  the  civilization  of  the 
human  raos  would  not  have  followed  fat  its  trafai. 
Such  would  have  been  th  >  result,  had  there  not 
existed  a  most  important  general  law,  which  is 
found  also  to  prevail  in  every  department  of  ani- 
mated life, — that  the  changes  undergone  by  the 
first  tame  animals  did  not  die  along  with  them, 
but  were  transmitted  to  their  offspring.  It  is  a 
weitknown  foot,  that  the  young  of  all  aidmals 
bear  a  fm'nt  rp<^"iT!b]nnre  to  their  parents.  This 
£u}i  is  equally  true  in  regard  to  the  human  race, 
and  seems  not  merely  to  he  confined  to  their 
physical  qualities,  but  to  extend  also  to  their 
moral  and  intellectual  capabilities.  Yet  there 
are  certain  subordinate  points  in  which  animals 
depart  from  thdr  original  type,  and  these  arise 
from  the  circumstances  under  which  they  hnve 
lived— such  as  tbe  quantity  or  quality  of  their 
'food,  oonllnement,  didfter  from  the  indCmendee 
of  the  weather,  the  attention?  r  p  njishments  of 
It  therefore  foUowi^  that  those  qualities 


which  parents  may  tninsmit  to  their  yonng  are 
capable  of  being  influenced  by  aoddeatal  cir- 
cumstanees,  and  hence  we  are  aUe  to  woiSSf 
animals  and  their  descendants  within  certain 
limits,  or,  in  other  words,  to  form  domestic  races. 
Thus  we  have  given  rise  to  numerous  vsrieties 
of  the  horse  and  the  dog.  Each  breed  r  race 
possesses  some  qualities  which  adapt  it  for  cer- 
tain purposes  in  preference  to  any  other  race, 
■od  these  are  transmitted  to  its  deeceadaatsas 
long  as  a  course  of  opposite  cirrnmstatices  do 
not  arise  to  disturb  the  effects  of  the  fnmier. 
For  these  reasons,  we  are  obliged  to  adopt  var{> 
Ottt^neans  to  preserve  the  purity  of  the  several 
races,  or  else  to  obtain,  by  the  crossing  of  races, 
new  or  intermediate  qualities  to  those  already 


1( 

We  may  also  observe,  that  those  races  which  | 
are  the  most  domesticated,  and  tbe  most  attached  1 1 
to  man,  are  precisely  such  as  havu  received  the  ]  | 
action  of  the  greater  number  of  means  for  attach-  i 
ing  them  to  his  person.   The  dogs,  for  cram  pie, 
upon  whom,  whether  male  or  female,  caresses 
have  so  powerful  an  effect,  are  undoubtedly  the  i 
moat  domesticated  of  all  animals ;  while  the 
bull,  which  is  only  attached  to  us  through  its  i 
food,  and  whose  fomales  am  akne  euli;)eobBd  to  ' 
us,  is  certainly  the  least  domesticated.  This 
difference  between  the  dog  and  the  bull  is  farther 
increased  by  the  differenoe  in  the  ftenndity  of 
the  two  Qiecies.    The  dog  submits  to  our  in-  , 
flnence  a  much  greater  number  of  generations, 
lu  a  given  time,  than  tbe  bulL  We  are,  of  course, 
ignorant  of  tbe  drenmstanosswhieiiindttcsd  the  . 
dog  to  att-ich  itself  to  man,  at  the  commence-  ' 
mcnt,  and  also  the  manner  in  which  he  was  re- 
duced to  his  present  state  of  enbraission ;  bat 
everything  leads  us  to  believe  that  his  original 
disposition  must  have  been  exceedingly  favour-  j 
able  to  domestication.   From  the  great  facility 
with  which  the  elephant  is  tamed,  we  may  ooU'* 
elude  that  if  he  were  induced  to  breed  in  oap-> 
tivity,  a  race  of  domestic  elephants  might  be 
formed,  livaffinf  the  dog  in  cubmisslon  and  at. 
tachnn.'iit.     TTitinTtu  this  has  not  Loon  fairly 
tried;  no  attention  has  been  paid,  until  very 
lately,  to  tbe  breeding  of  captive  elephants ;  and 
even  in  those  wann  countries  where  their  ser- 
vices are  most  necessary,  wild  el ''ph ants  are 
caught  and  tamed,  while  no  efforts  arc  made  to 
transmit  these  aoqvdred  charaotert  to  their  de- 
scendants. 

An  excessive  fondnera  for  society  seems,  how- 
ever, to  be  another  quality  necessary  to  form  it 
true  state  of  domestication,  besides  that  power 
just  explained  of  transmitting  to  posterity  their 
acquired  instincts.  There  was  originally  a  na- 
tural sociability  of  dispositi  ti  in  uU  the  domes- 
ticated animals  which  assisted  our  efforts.  Had 
they  all  resembled  the  wolf,  the  fox,  aad  thf* 
hynna,  In  their  fondness  for  soUtud^>-4iad  they 
alw'.iys  avoided  the  presence  of  tlicir  own  specit-s, 
— it  ia  difficult  to  suppoM  that  we  ever  could 
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km  baca  socceasfui  in  our  attempts.  Perhapg, 

IUmI,  iv»  fitS^t  ham  mooa«ded.  by  long  oon- 
timcd  poseTOVice  through  a  course  of  genera- 
ti  in  foTming  a  race,  dometticatcd  to  a  ccr- 
poiiLt  o&ljr,  which  would  acquire  a  habit  of 
Mif  altog  with  oSt  until  our  luxuries  would 
become  alraoet  ne^^^^aiy  to  it,  as  has  been  done 
ia  the  ease  of  the  domestic  cat;  but  the  differ- 
santelVMB  this  nllm  state  of  •  mm  tolera- 
tion of  man  and  a  real  domestication  is  very 
We  may  also  rest  assured,  that,  had  not 
bsbhIs  originally  presented  some  rtrikiiif 
for  the  society  of  the  human  race,  the 
ittetipt  to  domesticate  them  would  never  have 
bem  made.  It  thus  appears  evident  that  the 
fmtmkm  of  gnat  istsiligeiuMi,  of  a  general 

iE.i!ine5fi  of  rhamctrr.  nnd  i  <^ijsrr-pti!'ilitv  to  re- 
wards or  puniahments,  are  insufficient  of  them- 
mIwj  to  (ndne»  domestieslNii.  Without  di»- 
positjons  naturally  social,  the  animals  now  do- 
m^ticated  never  could  have  been  induced  to 
attach  themselves  to  man,  and  to  place  them- 
aliee  oadar  ham  ptotection. 

There  are  many  social  animnis  which  cannot 
be  domestiicatod, ;  but  it  is  an  observation  which 
haUs  true  without  one  single  ezoeption,  that  all 
the  d-jmeettcated  animals  form  troops  or  herds, 
Bore  or  leas  numerous,  whether  the/  are  observed 
in  the  wild  state,  or  whether  we  consider  only 
Ikoae  portions  of  them  which,  being  left  to  them- 
stives,  have  reverted  to  their  oripinnl  Hate  of 
wikliMW-  On  the  other  band,  no  solitary  speciet , 
himmmt  miBf  it  mmj  be  tamod,  haa  erer  j^ym 

Tm:  to  domestic  mces 

Whcnerer  we  succeed  bj  kiadneas  to  attach 
m  mmmaif  mtmBf  lednMe,  to  onr  psncns,  we 
Htcrely  induce  it  to  transfer,  for  our  own  advan- 
taire.  that  allegiance  which  it  would  naturally 
have  paid  to  other  animals  of  its  own  species. 
Tkm  laliit  of  liiing  with  us  becomes  to  it  a 
»ecse5!?ary  of  lif  ■  ;  and  the  sheep,  which  has  been 
brought  op  by  oar  care,  follows  its  keeper  just 
m  it  raid  hKtm  Mbwed  tlie  iloek  in  whieh  it 

was  bom.  FUp'.rior  intelligence  soon  dc- 

•Krojs  all  equality  Instween  ourselTes  and  these 
mmi^mu  •  Qvi  will  guidso  thom  In  ihe  same  man- 
mtm  nn  tlw  strongest  gtallion  of  the  herd  would 
IkKVw  become  the  chief,  and  f  o  followed  by  all 
<&o  weaker  individuals  ot  which  his  herd  is  com- 
paami.  TIm  nlaniMion  with  wUdi  animals  obey 
ix  not  greater  than  what  they  would  have 
jieUed  to  their  natural  leader  in  the  field.  It 
m  tew  tfcait  oar  power  is  greater  than  his,  be- 
mmmmiT  means  of  persuasion  are  more  numer- 
-znJL.  and  we  are  able  to  suppress  the  greater 
m-mbej  of  those  wants  which,  in  the  wild  state, 
woobl  hm^s  estranged  them  from  their  leader. 

may  he  said  that  the  hack-horse  which  has 
pMBBd  ficom  hand  to  hand,  and  been  owned  by 
■■■avwi  aMtiii^  so  that  all  ita  natiual  attadi- 
ments  are  WMkancd.  if  not  altogether  eflfaced, 
appears  to  have  the  same  degree  of  docility  to 
wtcc7  petsoo,  and  to  be  in  a  nannor  obedient  to 


the  entire  human  race;  and  we  must  admit  that 
thv  «aio  has  no  oomspoadiog  dtoation  in  the 
wild  herd.  But  this  objection  will  have  no 
weight  when  we  consider,  that  when  an  animal, 
whether  isolated  or  in  a  herd,  has  had  only  one 
master,  it  is  to  him  alone  that  he  yields  obedience 
and  pays  his  allegiance.  Every  other  person  is 
disowned  or  even  treated  as  an  enemy,  just  as  a 
ttrange  animal  or  the  member  of  another  aodeiy 
would  be  in  a  wild  herd.  The  elephant  allows 
himself  to  be  guided  solely  by  the  Mohout  whom 
he  baa  adopted.  Bven  the  dog,  when  brought 
up  in  iolltade  with  hie  maatar,  ia  fierce  to  all 
other  men ;  and  every  one  is  aware  of  the  danger 
of  intruding  among  a  herd  of  cows,  in  pastures 
whkh  are  bat  Ettle  frequented  without  being 
accompanied  by  the  herdsman.  Thug,  every  ani- 
mal which  acknowledges  man  as  the  chief  of  his 
held  i«  domesticated.  The  eonvene  is  equally 
true,  as  man  could  not  enter  into  such  a  society 
without  immediately  becoming  the  chief.  From 
these  observations  it  will  readily  appear,  that  in 
domeatieatiag  the  inferior  animals,  man  has  only 
become  a  member  of  that  society  which  these 
animals  form  among  themselves,  and  the  author- 
ity he  baa  aeqnired  rata  lolciy  upon  the  superi> 

ority  of  his  intolligence. 

Although  the  original  and  constitutional 
powers  of  animals  remain  tiie  same  under  all 
clrcumetanoay  we  have  seen  that  they  may  un- 
dergo some  verv  oonsiderable  modifications.  It 
has  also  been  shown  that,  in  many  instances, 
thdbr  aoqniied  ehafaeten  are  traiuonitted  to  pos- 
terity. The  latter  conclusion  has  been  doubted 
by  several  naturalists,  who  are  incUned  to  con- 
sider their  aoqnind  eharaetert  as  reavlting  either 
from  the  principle  of  imitation,  the  influence  of 
situation,  or  a  combination  of  these  causes.  It 
has  been  asserted  that  no  modification,  induced 
after  birth  in  the  intelligent  powers  or  instincts 
of  an  animal,  is  capable  of  being  transmitted  to 
its  ofispring,  and  that  all  transmitted  powers 
mnat  be  eoonate,  that  is,  imparted  with  the  vital 
cxiptence.  With  the  human  rnco  IhcTc  rnu^t 
always  be  an  extreme  difficulty  in  ascertaining 
how  far  those  hereditary  characters,  bo  often  eb» 
served  to  prevail  in  particular  families,  are  tita 
result  of  piiysical  constitution  or  of  imitation  and 
situation ;  but  it  is  abundantly  evident  that  the 
aeqniied  prcpvtiM  «f  the  lower  anluala  are 
sometimes  transmitted  to  posterity.  The  races 
of  rabbits  which  wholly  lose  their  instinct  of 
bamming  from  oonfinMnent;— the  young  foxes 
of  thickly-peopled  oovntries  which  inherit  the 
acquired  amning  of  their  parents ; — the  young 
pointers  which  set  game  naturally  and  without 
any  previous  instruction ; — and  the  aioeBsive 
timidity  of  young  Inp  rl  whose  parents  have 
been  long  in  the  company  of  timid  females  i — are 
instanoes  of  fhia  lliet.  Further,  we  have,  in  the 
docility  of  those  races  which  have  long  been  do- 
mesticated, an  evident  proof  that  the  modificn» 
tions  of  the  earlier-tamed  animali  were  tiana* 
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mi  tied  to  poflierity,  whn«  thit  tpei  of  Sftmtra, 

which  have  not  this  transmitting  power,  arc 
wholly  incapable  of  yielding  domestic  races.  It 
must,  however,  be  carefully  observed,  that  aiii- 
bmIs  do  not  transmit  to  Uieir  poofcetity  aU  their 
acquired  modifications.  On  the  contrary,  it  is 
only  a  very  tmall  number  of  acquired  habits  or 
nltenHons  wliidi  are  thus  tnnsmitted  to  their 
descendants.  Nearly  all  those  arts  which  a  well- 
trained  dog  has  acquired  perish  with  the  indi- 
vidual, and  the  process  of  education  has  to  l>e  re- 
commenced with  the  pup.  The  reverse  takes 
place  with  the  other  kind  of  modifications  which 
aro  properly  coiuiate  or  bom  with  the  animal; 
ftr  Ae  htler  tm  Tsry  frequcnily  inherited 
their  descendants,  and  the  instances  of  their  not 
being  so  transmitted  are  by  no  means  numerous. 
Thne,  ihe  nrtifleiel  mofifiettions  of  initlnolt  nnd 
intelligence  »ometime$  become  hereditary ;  but 
connate  modifications  tmiaUif  are  so.  .The  latter 
is  remarkahly  the  case  in  man.  "  We  see,"  says 
Dvgald  Stewart,  one  race,  for  a  succession  of 
generations,  i8  distini^uished  by  a  genius  for  the 
abstract  sciences,  while  it  is  deficient  in  vivacity, 
in  imaglntlion,  and  in  laeto:  anotber  ie  no  Urn 
distinguished  for  wit,  gaiety,  and  fancy,  while  it 
appears  incapable  of  patient  attention  or  of  pro- 
found veeeareh.*'  We  have  many  remarlcnUe  in- 
stances of  the  transmission  of  connate  varieties, 
in  the  intellectual  qualities  of  the  sover.il  races 
of  dogs.  Ku  care  or  education  will  induce  those 
qualitiM  in  the  etvpid  greyhoimd,  whieh  we  find 
in  the  intelligent  and  docile  water^aniel.  ?  )riie 
species  have  an  inherent  tendooej  to  produce 
these  oonnata  modifieatione  of  intdligenoe;  but 
unless  care  is  taken  to  preserve  them  free  from 
foreign  admixture,  they  soon  become  blended  in 
the  mass  of  average  talent  usually  found  in  the 
species.  Hence  connate  modiSoations  of  intel- 
lect may  be  either  original  or  fmnit/iiUed.  The 
first  stupid  greyhound,  as  well  as  the  first  intel- 
Ugenl  wateiHqMBid,  night  ha^  been  deseended 
from  a  pair  of  average  talent ;  and  these  qualities, 
which  were  original  oonnate  modifioatione  when 
they  first  appeared,  haf« 
nate  modifications  in  our  piCMBt 

But  the  changes  which  the  mammalia  are  ca- 
pable of  undergoing  are  not  confined  eokly  to 
their  intelligent  powers.  We  see  that  their  ex- 
terna.! f  irms  are  also  Tr.rirJiti' d,  nnd  that  tliis 
sometimes  happens  to  a  degree  m  great,  as  to 
Tender  it  a  aatter  of  oonrideraUe  diffieolty  to 
ascertain  whether  the  animals,  so  altered  by  cir- 
cumstanoes,  belonged  originally  to  the  same  or 
to  different  species.  These  changes  are  induced 
by  oauaes  which  may  affect  the  indivi  i  i  d  only, 
or  they  may  also  alter  the  offspring.  The  flame 
law  is  observed  in  the  changes  of  external  form 
M  in  tiw  ttwdificaftiont  «f  iutelSgenee  and  io- 
stinct ;  and  while  the  individual  varieties  which 
are  induced  after  birth  are  but  rarely  transmitted 
to  posterity,  the  oonaato  varieiiea  give  riae  to 
most  of  theee  pennanant  altentioas  whioh  di^ 


tinguirii  the  several  races.  "We  seenoimtsDoe 

of  connate  variety,"  observes   Dr.  Prichard, 
"  however  trifling,  which  does  not  manifest  a 
tendency  to  become  hereditary  and  pemuneat 
in  the  taoe.  White  animals  with  red  eyss  pro- 
duce offspring  resembling  themsplves,  and  the 
stock  will  retain  its  character  permanently  as 
long  as  no  intermiztnre  is  snffered  to  tslte  phne: 
The  progeny  of  black  animals  have  the  eable  hue 
of  their  parents.   On  this  account,  bhu^k  rams 
are  always  killed  in  this  country,  and  never  suf- 
fered to  remain  with  the  flocks.   In  other  coun> 
tries  black  sheep  are  preferred,  and  are  bred  «p, 
while  the  white,  when  that  variety  springs  up, 
an  destfofsd;  aocoffdingly,  the  general  eolottr 
of  the  flocks  is  black.   All  the  other  varieties,  as 
is  weU  known,  have  a  tendency  to  hereditary 
traaanisnott.  We  may  oheerve,  tiiat  the  dis|io> 
sition  to  variation  is  more  frequently  shown  in 
some  species  than  in  others,  and  requires  the 
agency  of  less  powerful  causes  to  excite  it  into 
action.   The  tendency  to  hereditary  descent  also 
is  different,  both  among  the  animal  and  vegotahle 
species.   For  in  some  species  of  the  latter  class, 
nuietiea  are  oheerved  to  reappear  in  the  phnts 
produced  from  the  seed,  and  to  continue  con- 
stantly in  the  stock,  resembling  in  this  particu- 
lar the  nature  of  animal  vanetjes.  On  the  ether 
hand,  some  species  of  aniiiial>  approach  to  the 
capricious  character  of  the  vcpet.'ihlc  kinds,  :ind 
the  variations  which  arise  in  them  evince  little 
tendeney  to  l>eeome  permanent.** 

It  may     rr^per  to  recall  to  memory  the  defi- 
nition of  the  term  upoiieA.  AU  animals  are  said  to 
be  of  the  aame  species,  when  they  are  deaoeoded 
one  from  another,  or  from  common  parents,  or 
from  others  resembling  them  as  much  as  they 
resemble  each  other.    On  the  other  hand,  all 
those  differences  which  are  found  among  animals, 
sprung  from  the  same  original  stock,  are  termed 
variaiei.    The  most  superficial  characters  aro 
always  the  most  liable  to  variation :— Tlie  colour 
of  the  hair  depends  greatly  on  the  quantity  of 
the  li^t>>-the  thickness  of  the  fur  upon  the 
degree  of  haat,r-th0  an  and  oorpolenee  of  the 
ai^aml  upon  the  quantity  of  food,  jointly  with  the 
degrees  of  temperature  and  moisture.   OfJ  n  the 
variations  uf  colour  are  wholly  connate,  and  cuti 
be  traced  to  no  eztonnl  oanae.  Among  the  wild 
animals,  these  variation"!  are  very  much  limited 
by  the  natural  propensities  of  the  animals  them- 
selves, as  they  never  willingly  ramble  to  n  great 
distance  from  those  hjcalities  where  they  find  a 
convenient  supply  of  all  the  things  necessary  for 
the  maintenance  of  tludr  tpeoies.  Their  wign^ 
tions  are  therefore  limited  by  the  oircumstanoes 
which  unite  all  these  conditions.  Thus,  the  wolf 
and  the  fox  inhabit  every  latitude  from  the  firi^d 
to  the  torrid  none*,  yet  they  soaroefy  nndergo 
any  alt  ration,  through  all  the  changes  of  oH- 
nate,  except  a  greater  or  leas  d^ree  of  beauty 
and  riehnMi  ia  their  fiir.  The  wintf  oos 
still  Um  among  these  wild  animal^  eepeoinllj 
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irtiBdi  tan  eonfincd  within  a  nuH 
jMgrtptfaal  range.   A  thicker  mne  fomw  the 

<^'<3e  difference  between  tlie  hpcna  of  Persia  and 
vi  Morocco.     Theee  varifttions  would  bo 
eoafiacd  withia  still  aarrower  limita,  if  the  wild 
aaimkis  were  at  liberty  to  chc»ose  their  own  local- 
nea  Bat  from  ik»  earliest  ages,  the/  have  been 
I  hakd  hj  mn,  or  by  tha  men  fomidaUe  «ar- 
'  Aksiers,  and  exiled  from  their  native  haunts. 
SosM  have  been  driven  into  unfavourable  eitua- 
tikiasi  thoae  poe£ed$ed  of  a  suiLcitint  tlejubilitj 
€lUtmh»re  extended  tbdr  XABge  to  iwaote di»- 
taaces.  while  the  others  were  left  no  other  re- 
tz«a  bat  the  pathless  deserts  bordering  on  their 
utTRs  eoaatrjr.  Then  «re  no  tpedMwhidif  like 
r_ia,  have  estaWished  themselves  in  every  coun- 
try. A  ^est  number  are  confined  to  the  tropical 
fititi  of  Aaa  and  AMca,  ottien  eolely  to  the 
vim  districts  of  ^wtffiifi    Sone  tie  seen  only 
,  ia  the  arctic  regions ;  nnnther  animal  world 
opens  before  Uie  voyager  towards  the  South  pole. 
Maay  idands  hnvetluirown  peculiar  oreaticm; 
u.i  '.'ven  some  chains  of  mountains  and  vallejrs 
ire  #cen  to  abound  with  animals  unknown  to 
erery  oUkCr  put  of  tlie  gjobe.   Among  all  these 
tpetif%  we  find,  when  eU  Other  conditions  remain 
tfc?  same,  that  those  confined  to  a  small  district 
nluLit  the  smallest  and  iua^t  important  varia- 
tioaa.    The  herbivorous  mammalia  are  much 
BMre  liable  to  be  influenced  hj  climate  than  the 
because  their  food  is  more  variable, 
and  quality.  For  this  reason, 
the  etephant^  in  one  forest  will  be  larger  than  in 
a&c^er.    Their  tusks  will  be  longer  in  those 
pUees  where  the  food  yields  a  greyer  quantity  of 
At  matter  necewary  to  enter  into  the  oompeai* 
tion  of  ivory.    The  same  thing  will  happen  to 
the  Kcio-decr,  and  to  the  stags,  in  respect  to  their 
ions.  BowtTsr,  Ihsnntafsof  dieirlbodaemi 
fc:  confine  the  range  of  the  herbivorous  tribes 
wisluft  still  narrower  limits  than  that  of  the 
Thus  the  entiis  inllnwfls  of  the 
food  upon  wild  saimls  is  by  no 
rsgap^  very  grt-at.    Some  variations  are,  how- 
due  to  another  caum:.    When  the  same 
I  sattUnnes  attached  to  the  same  fe- 
I  happens  with  tho  ro(]  bucka,  the  young 
tbnt  uniform  resemblance  to  each  other, 
Sfi  S»  the  psfCDt^  whidi  dsmonitnftes  the 
^lir  tity  of  their  attachment.    It  is  evident,  that 
wb-n?  the  sanie  female  attaches  herself  to  several 
=::nai.  a«  happens  with  the  common  hinds,  Cervus 
-'  -;■  ^mi  the  wislies  must  be  greatly  increased. 
Wm  nrost  also  expect  to  find  considerable  varia- 
ia  %hoae  smaller  ^eoiee  which  are  very 
lies  htsrisf  five  or  six  young 
at  a  birth,  and  producing  perhaps  three 
A-jear  by  different  males,  must  greatly 
the  number  of  these  varieties. 
;  Ihn  wild  animals,  any  — — *^  vuisties 
■w^ids  may  arise  from  local  causes,  are  soon 
tj  a  eeatinaai  intercoune  with  the 
nes^  sad  ia  »  ftir  gtrntntknt  tfacj 


y/thcXif  disappear.  H«ioe  we  find  in  the  herds 
of  wild  animals  characters  of  mariced  uniformity, 
w}^ich  cannot  be  discovered  amont^  those  domes- 
tie  races  where  the  care  of  man  bas  intervened, 
and  rendered  the  vsrieties  pemsneat.  Natiixe 
haa  placed  a  fixed  barrier  to  those  variations, 
which  might  have  arisen  from  the  unicm  of  males 
and  ftoudes  of  diiennt  species,  We  usually 
find  that  species,  nearly  allied  to  each  other  in 
zoological  characters,  bear  a  mutual  aversion  of 
the  most  marked  and  deciiiive  kind.  It  requires 
the  greatest  degree  of  ingenuity  and  constraint, 
on  the  part  of  man,  to  deceive  the  animals  eo  far 
as  to  form  these  unnatural  unions  between  dif- 
ftrent  species;  and  when  the  hybrids  thenee 
produced  are  themselves  productive,  w^hich  sel- 
dom happens,  they  do  not  continue  so  for  many 
generations.  Even  this  partial  fecundity  would 
not  probably  have  existed,  without  the  continua- 
tion of  that  care  by  which  the  first  union  had 
been  induced.  We  never  find  in  the  woods  any 
safansls  of  a  idiaxmeler  fntennedisto  lo  the  hare 
and  the  rabbit,  to  the  weasel  and  the  polecat,  or 
to  the  stag  and  the  fiUlow-deer.  There  are,  how- 
ever, distinct  species  which  ate  capable  <^  pro- 
ducing by  their  union  fertile  individuals.  The 
offspring  of  the  dog  or  his  female,  with  the  female 
or  male  wolf  or  fox,  are  prolific.  The  same  thiog 
occurs  with  the  offspring  of  the  ho-goat  and  ewe. 
The  mules  produced  between  the  ass  and  mnre 
are  sometimes  prolific,  and  fertile  races  may  be 
produced  from  the  onions  of  several  birds  of  die* 
tinct  species.  Yet  thesf  nrr.  merely  exceptions 
to  the  more  general  law,  that  the  unions  of  ani- 
mals of  different  species  are  either  wholly  un- 
productive, or  the  oaring  is  a  hyfaiid,  said  ia^ 
capable  of  procreation. 

There  is  a  tendency  among  most  animals, 
whether  wild  er  dooestiealed,  to  pass  oecaiie»- 
ally  into  white  varieties,  distinguished  by  the 
term  Albinos.  Their  hair  is  remarkably  soft,  and 
perfectly  white,  tbsiaisoffhseye&dra  bright 
red  colour,  and  the  sight  is  acutely  sensible  to 
light.  These  varieties  are  therefore  crepuscular, 
that  is,  they  appear  only  during  twilight  or  moon- 
shiaa.  la  dark  «ood%  eld  oathsdnls,  and  oh* 

scure  subterranean  retreats,  the  common  brown 
mouse  acquires,  from  the  absence  of  light,  the 
nd  Cffei  and  white  hair  of  tin  albino  variety. 
This  property  becomes  hereditary,  and  thus  races 
may  be  formed,  as  has  happened  in  the  case  of 
the  common  ferret,  which  is  probably  only  a 
variety  of  the  polecati  Mtutda  putorius.  The 
offspring  of  two  brown  mice  are  white  when  the 
old  animals  are  retained  in  absolute  darkness. 
These  albino  varieties  have  also  been  seen  in  the 
Bactrian  camel,  the  elephant,  the  heaver,  and  in 
a  very  great  number  of  other  animals.  See  the 
Mtiole  AuHHOw 

"  By  far  the  most  powerful  cause  of  the  evolu- 
tion of  varieties  in  the  Animal  Kingdom,"  re- 
marks Dr.  PricLard,  "  is  dom^tication.  To  be 
of  the  troth  of  this  &0t,  we  need  only 
D   
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look  at  the  phenomena  M-htch  f^nrruund  us  on 
every  side.  In  all  oiir  stocks  uf  domesticated 
aniinalgi,  we  see  profuse  and  infinite  variety,  and 
ia  tlM  nMM  of  wild  animab,  from  which  thej 
originally  descended,  we  find  a  imiform  colour 
and  figure  for  the  most  part  to  prevaiL  Domes- 
ttoatton  is  to  aaiinnb  wini  oaliivation  la  to  vege- 
tables, and  the  former  probably  differs  from  the 
natural  state  of  the  one  class  of  beings  in  the  ^arae 
circumataaoes,  which  distinguish  the  latter  from 
the  natural  condition  of  the  other  class.  The 
moat  apparent  of  these  13  the  abundant  supply 
of  the  peculiar  stimuli  of  each  kind.  AnimaU 
in  a  wild  date  {nroeure  a  dmplo  and  nnvariod 
food  in  precarious  and  deficient  cjuantities,  and 
are  exposed  to  the  inclemencies  of  the  seaMiu. 
Their  young  are  produced  in  rittilar  dreom- 
stances  to  the  ttato  of  seedlings  which  spring  un- 
cnltivated  in  a  poor  soil.  But  in  the  improved 
state,  all  the  stimuli  of  various  food,  of  warmth, 
Ac,  are  afforded  in  abondanoe,  and  tha  eonse- 
quence  is  a  luxuriant  growth,  the  evolution  of 
varieties,  and  the  nhibition  of  ail  the  perfec- 
tions of  which  each  speoies  is  oapabte.**  Henoe 
it  is  in  man  and  domestic  animals  that  "mrieties 
arc  most  numerous  and  perplexing.  At  present, 
we  shall  confine  our  remarks  to  the  changes  ex- 
perienced by  the  domestic  animals,  leaving  the 
more  interesting  and  difficult  consideration  uf 
the  varieties  in  the  human  race  to  a  more  ad- 
vaaoed  stafs  of  this  work.  Indeed,  it  Is  only 
after  a  careful  study  of  the  limits  of  variation 
amongst  the  domestic  animals,  that  we  shall  be 
competent  to  consider  the  varieties  of  the  human 
race  in  an  unprejudiced  and  impartial  manner. 
In  those  species  which  have  experienced  an  im- 
perfect domestication,  the  variation  is  but  sUght, 
and  it  is  due  chiefly  to  eliaiate.  fhus,  we  Iui?e 
but  few  varieties  of  the  cat,  and  their  modifica- 
tions are  by  no  means  oonsiderable.  Some  have 
a  softer  fur,  the  ooUmrs  of  others  are  perhaps 
more  vivid,  or  their  size  is  greater.  These  are 
the  limits  of  their  variations,  and  they  arc  further 
confined  by  the  habits  of  intercourse  which  the 
tame  oala  pcisserve  with  the  wild  individuals  of 
their  species,  established  in  their  immediate 
neighbourhood.  In  this  way,  all  the  tame  cats 
bear  a  narked  xesembhace  to  the  wild  cat  of 
pure  breed.  The  colour  of  the  latter  is  uniformly 
grey,  with  blackish  longitudinal  bands,  while  its 
Iter  is  somewhat  lougk  When  tamed,  in  some 
climates,  its  colours  become  vivid  or  tlie  far  grows 
smooth ;  in  other  countries  the  colours  are  soft- 
ened down  and  become  blended  together,  and 
thftfiir  grows  ron^.  When  the  Europeaa  oats 
are  rerycvi  d  to  the  warmer  parts  of  Africa,  their 
form  dfMta  not  change  with  the  climate.  Their 
variations  of  eoloor  prevail  ehiefly  in  Anatolia, 
Spain,  and  Persia,  wlicre  distinct  races  have 
been  formed,  it  is  said,  that  there  exists  in 
China  a  variety  of  the  domestic  cat,  with  pendant 
oars,  and  in  tlio  Isle  1  v  n  there  isadistinot 
CMa  dcstituto  of  tails.  These  form  th«  extreme 


limits  of  variatioo  in  a  species,  which  serves  to  |  { 
mark  iho  tr  msitiMi  from  the  wild  to  the  domes- 
tic maiunialm.  i 

We  may  natnrallf  aspect  to  find  a  gmter  de- '  1 
gree  of  variation  in  the  domcsticfltcd  herbivorous  I 
mammalia,  which  have  been  transported  into  j! 
every  dimato  for  our  nse^  toA  to  whom  we  allot  j 
various  portions  of  food  and  labour.  Their  modi- 
ftcations  are,  however,  merely  superficial  A  | 
greater  or  less  degree  of  size ;  longer  or  shorter  ; 
horns,  or  the  want  of  them  altogether;  or,  per-  i 
haps,  a  lump  of  fat  on  the  shoulder,  or  near  the 
tail,  are  the  general  limits  of  their  variations. 
The  oolonr  aim  is  ever  variaUe,  and  often  withr 
out  any  assignable  cause. 

The  goat  has  experienced  many  changes  of 
colour,  and  in  Spain  it  has  lost  its  hotns.  The 
different  qualities  of  flasoe  ftmdi  in  the  Cash- 
mere, Thibet,  and  Angora  goats,  are  well  known 
in  commerce.   It  is,  however,  the  last  of  these 
varieties,  which  appears,  from  its  pendant  ears, 
to  have  departed  the  most  widely  from  the  ori- 
ginal type.  The  usual  and  well-known  infiuence 
<rf  the  dimato  of  Ansiolia,  joined  to  the  loof 
domestication  of  the  species,  in  a  nation  clvilimi 
at  an  early  period,  has  produced  this  variety  by 
the  long-continued  action  of  these  causes.  Buffon 
remarked  that  the  Angora  goats  bom  in  France 
Were  losing  those  long  and  pendant  ears  which 
characteriase  the  Syrian  variety,  and  it  was  ex- 
peeted  that  in  a  few  generations  they  would  ao- 
(juire  ears  and  fic  ri  resembling  those  of  the 
common  goats  of  that  country;  bat,  according 
to  Blumenbach,  the  Angora  variety  contimus 
}>ermanent  when  the  aninialB  are  Mmovad  to 
other  dimatcs. 

Among  the  sheep,  the  variations  are  nomer* 
00^  but  ihesa  diii^y  rsftr  to  the  llaaea,  which 
it  has  been  the  constant  care  of  mnn  to  alter  and 
improve.  In  some  districts  the  sheep  are  always 
bUck,  and  very  often  a  wlnto  tarn  and  ewe  will 
produce  a  black  lamb.  In  other  places  they  may 
be  brown,  spotted,  reddish,  or  even  yellowish. 
These  varieties  of  colour  are  still  more  accidental 
than  the  other  differences,  which  arise  among 
races  from  alterations  of  food  and  climate.  The 
limit  of  variation  among  the  sheep  may  be  soon 
in  theae  enormoua  aoeomolations  uf  fist,  whieh 
swell  the  tails  of  a  race  found  in  some  parts  of 
Africa  and  ^Vsia.  Pallas,  who  saw  the  sheep  of 
the  Kirguis.  a  tribe  of  Siberia,  dewaihaa  Hum  as 
being  more  fat  and  deformed  than  muj  ba  had 
ever  seen.   They  are  taller  than  a  younj?  calf, 
very  heavy,  and  somewhat  resemble  the  Indian 
dieep  in  thehr  proportions.    Their  hmSm  are 

much  swollen,  ^vith  Inr^p  j^fridrint  enrfs,  nnd  thc 
lower  lip  extending  far  beyond  the  upper.  The 
greater  number  have  one  or  two  bttnehesooveved 
with  hair,  which  hang  down  from  their  neck.  In 
the  place  where  in  other  sheep  a  tail  is  usunlly 
found,  there  is  a  round  and  large  protuberance 
«f  fat,  with  aoarcely  any  wool  beneath,  niul  thess 
pvotubemnoes  often  weigh  frem  thir^  to  iutf 
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.  fMMit,  axkd  yield  from  twenty  to  thirty  pounds 
tf wt  Hmm  peraliarities  coatinne  pennanent 

liewTcr  they  may  l)<?  retuovod.  The  native 
itgfoi  fitluopia  are  oovered  with  coarse  hair, 
md  thoM  of  Thibet  with        fine  wooL  The 

ink  on  Tariet^'  of  sheep  from  Connecticut  have 
tif  ff^re-lee?  Ix-nt  like  an  elbow ;  and  this  de- 
£jcmity,  which  is  usually  communicated  tu  their 
■ill nil,  m  wdl  M  tht  ganeral  shortness  of 
iB  the  l^^s.  was  at  one  time  much  cultivated, 
hmi  the  sheep  being  thence  unable  to  climb  the 


We  hare  already  seen,  that  the  hull  can  scarcely 
be  emuidered  a  domestic  animal,  when  viewed 
in  reference  to  its  disposiiion;  yet  its  colour  varies 
ipJif  Willi  ill  BOK  demasticated  female.  In- 
aoiBeraUe  varietiM  of  the  cow  are  distinguished 
ty glaziers;  and  France  alone  reckons  at  least 
nftaa  wieliei»  deiiviiig  their  maom  from  the 
pe*  tntLces  which  they  inhabit.  Tlie  possession  of 
odtkra  of  eoonnous  size,  and  the  property  of 
giTing  milk  all  the  year  xoand,  u«  qttiUtiefl  ao- 
qozred  by  domestication.  We  are  informed  by 
FgrnaBt.  that  the  American  bigon  is  covered  in 
toe  wioier  with  a  long  shaggy  deccc,  which  hangs 
«««r  kit  ■ecir,  and  partakes  somewhat  of  the  na- 
tere  of  wool ;  but  that  in  summer  he  is  almost 
asked.  Im  the  island  of  Celebes  there  is  found  a 
wialy  of  Uie  boflUo,  net  higer  %hma  oar  eom- 
KsQ  sikeep. 

The  ass  undergoes,  from  domestication,  several 
changes  in  the  colour  and  quali^  of  its  hair ;  but 
At  wild        I«kti*ii8*iwg  *Im>  tttmntrj  of  theCal- 
SBOcfc?  in  imraenae  numbers,  resembling  each 
preciaeiy  in  all  those  particolars  which  are 
I  to -vmiy  anon;  the  doowiticatod  (pedes, 
la  other  ref  pects,  they  only  differ  fronn  the  domes- 
tis  aasEJ^  ia  being  of  a  greater  size  and  beauty, 
nt  will  aaw  iahaUting  tha  dcietti  «r  Barbery 
sre  oaiiinaljr  grey,  and  are  t$aA  even  to  outstrip 
th^  k"iT5e  in  opecd  of  foot. 
Thie  joiat  inhuence  of  climate  and  domestication 
»  ft  gieater  power  over  the  horse, 
its  vscrietif-*  nre  accordingly  almost  infinite 
«a  aiSMBibcr.   In  some  the  head  is  small  and 
dsisc,  tte  Boatrils  an  wide  and  easily  moved, 
CATS  are  slim  and  directed  forwarde,  and  the 
are  lively.    In  other  varieties  we  have  a 
oontiast  in  all  these  particulars.  The 
Ika  nostrils  are  narrow  and  close, 
•Jt€-  «rf  are  larp*  and  directed  backwards,  and 
i£xt  cjes  have  a  marked  expression  of  dulness. 
^m^fmi  dsgneef  variety  is fband  inthdroot- 
:3ixm,  which  may  be  black,  bay,  brown,  or  white, 
oomhiBation  of  these  shades.  In  Ceylon 
ia  aid  to  be  a  variety  of  the  hcnse  which 
than  thirty  inches  high ;  in  other 
-rfisssft^  the  Htci"  »«  nearly  as  large  ;i«  the  Bao- 
In  hulk  it  sometimes  rivals  the  ox, 
ft  eaoiatoa  the  Ughtnesi  «t  the  stag, 
irt  jnfjrmed,  by  John  FT  (inter,  that  all  foals 
asBaliy  of  the  same  colour,  and  that|  though 
rlavBsy  vaz/  as  they  beoome  oM^,  etill  ^ 


skin  remains  the  same,  being  no  darker  in  black 
than  in  white  horses,  whidi  is  oontnury  to  what 

is  observed  in  most  pjm'oIcs.  There  is  an  excep- 
tion in  cream-coloured  horses,  which  have  the 
skin  of  the  same  hoe  as  the  hair.  In  fsae,  colour, 
and  form,  as  well  as  the  quality  of  the  hair,  they 
may  differ  greatly,  but  always  within  certain 
well-defined  limits.  We  may  perhaps  cousider 
the  Calmuck  variety^  with  very  long,  thick,  and 
white  hair,  as  the  greatest  deviation  from  the 
original  type. 

With  the  domestie  hog,  the  extreme  points  of 
variation  must  be  placed  in  its  soft  and  pendant 
ears,  the  smallness  of  its  tusks,  and  the  union  of 
its  hoofik  This  animal  appears  to  depart  most 
widely  from  its  original  form  when  domesticated 
in  the  warmest  countries  ;  and  then  the  varia- 
tions in  size  and  shape  are  innumerable,  and  its 
ookmr  nsaally  ehangei  to  white.  That  variety 
of  the  hog  with  undivided  hoofs,  observed  long 
ago  by  Aristotle,  is  sometimes  found  in  England; 
and  in  Nermandy  thete  is  said  to  be  a  race  of 
hogs  with  the  fore  lege  mudi  ahorler  than  Che 

hinder. 

It  is,  however,  in  the  dogs  that  varieties  arc 
most  etriking  and  important.  Han  has  trans- 
ported these  animals  into  every  part  of  the  globe, 
and  the  extent  of  his  power  is  seen  in  the  extra- 
ordinary diffbrenoes  of  thdr  forms.  As  thdr 
unions  may  be  regulated  entirely  by  the  will  of 
their  master,  and  as  the  connate  varieties  of  in- 
dividuals are  readily  transmitted  to  their  off- 
spring, we  find  among  them  singular  deviations 
from  the  original  type.  Not  only  ia  their  colour 
infinitely  various,  but  their  hair  becomes  more 
or  less  abundant,  and  sometimes  it  ie  wanting 
altogether.  Tlie  height  of  somn  dnfr~  is  five  times 
as  great  as  that  of  others,  and  their  bulk  may, 
therefore,  be  more  than  one  hundred  fold.  These 
are  not  the  only  differences.  They  teem  to  be 
acutely  susceptible  to  all  those  circumstances 
which  affect  the  growth  of  the  diilercut  parts  of 
the  body.  The  forms  of  their  nose,  ears,  and  tail ; 
the  relative  height  of  their  limbs;  the  progres- 
sive development  of  their  brain ;  and  the  form  of 
thdr  skttib,  are  afike  affected  by  these  sources 
of  variation.  Sometimes  the  head  is  slim,  the 
muzzle  slender,  and  the  forehead  flat.  Often  the 
face  is  fore-shortened,  and  the  forehead  projects. 
Indeed,  the  differences  between  the  French  matin 
dog  and  the  water-spaniel,  between  the  grey- 
hound and  the  bull-dog,  are  more  strongly  marked 
than  those  among  many  wild  animab  of  the  same 
genus,  but  of  different  species.  It  is  unques- 
tionably in  the  varieties  of  the  dog  that  we  see 
the  hi^est  d^^  of  deviation  yet  aioertained 
to  prevail  among  the  individuals  of  any  qpecies 
throughout  the  entire  Animal  Kingdom. 

Of  all  the  characters  which  the  domesticated 
animals  possess,  it  may  be  observed  that  the  col- 
our of  the  hair  and  skin  is  the  most  liable  to  va- 
riation. Being  placed  externally,  this  part  oH  the 
body  is  exposed  more  than  any  otiier  to  the  in- 
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fluence  of  outward  causes  of  change.  The  hair 
of  the  diffemmt  dogB  exhibits  this  natural  versa- 
tility in  a  remarkable  degrMirith  respect  to  col- 
our, ou-ility,  lenL'th,  aud  arrangement.    In  cold 

I  clituuica  the  dogs  have  usually  two  kinds  of  hair ; 
the  one,  bdng  short,  fine,  and  woolly,  immedi- 
ately covers  the  skin,  while,  in  the  other,  the 
hairs  arc  long  and  silky.   It  is  the  latter  kind  of 

;  hair  whidi  ^paits  the  eoloured  appeanuioe  to 
the  animal.    In  tropical  climates,  the  fine  and 

;  warm  woolly  hair  becomes  obliterated,  and  at 

!  length  wholly  dinppean.  The  aune  thing  hap- 
pens in  our  houses,  when  dogs  axe  protected  from 

j  the  changes  of  weather  and  the  severity  of  win- 

I  ter.   The  skin  of  the  Barhury  dog  is  naked  and 

I  oily;  the  bull-bog,  the  mastiff,  the  greyhound, 
and  the  carlin,  have  the  hair  shurt  and  smooth. 
It  becomes  longer  in  the  shcphcrd-dog,  the  wild 
dog  of  New  Hollaiid,  the  Frenoli  matiD,  end  the 
Iceland  dog ;  it  is  very  long  in  the  wolf-dog,  the 

,  spaniels,  and  especially  in  the  French  bicbon, 

'  where  it  sometiineiTeftidieB  nearly  to  the  grooad. 
Again,  if  the  hair  be  viewed  in  respect  to  its  qua- 
lity, we  find  at  least  as  many  shades  of  difierence. 

j  The  shepherd-dog,  wolf-dog,  and  the  griffon,  have 
coarse  hair,  while  in  the  French  bichon,  some 
water-spaniels,  and  the  great  dog  of  the  Pyre- 
nees, it  is  both  silky  aud  soft.   In  some  it  is 

;  strait  and  nnooth,  in  others  wodjy  and  curly. 
Many  races  have  the  body  clothed  entir  !t  -.vith 
lung  hair,  while  on  the  head  and  limbs  it  is  per- 
fectly thin  and  amootii.  Others,  on  the  eontrary, 
have  the  head  and  neck  furnished  with  u  mane, 
and  the  remainder  of  the  body  is  covered  with 

j  short  httr.  The  wolf-dog  it  an  inalaaoe  of  the 
former  kind,  and  the  lion-dog  of  the  latter.  In 
these  respects,  wc  find  in  tli"  hnir  florr,  all 
those  variations  of  quality  and  (quantity  wiiich 
can  he  foand  ia  the  several  genera  and  species  of 
the  Mammalia.  Their  colours  may  he  white,  a 
deeper  or  paler  brown,  6iwn,  or  bbck.  Some 
dogi  are  wen  entire^  of  one  of  theee  eolonrs,  but 
most  frequently  the  tinta  are  distrihutcd  irregu- 
larly in  ^ota,  which  may  be  either  large  or  smialL 
Sometimes  tikess  qpots  have  a  tendency  to  be- 
come symmetrical;  at  other  times  the  longer 
hairs  are  of  a  different  colour  from  the  short 
ones,  and  then  the  joint  effect  of  the  two  colours 
produces  different  shades,  according  as  the  white, 
black,  fawn,  or  brown  predominates.  Thus,  we 
may  see  dogs  with  hair  apparently  resembling 
that  of  the  «rolf,  and  upon  a  etoeer  examintion 
,  this  is  found  to  proceed  from  the  mixture  of 
white,  C&wn,  and  black  hairs;  or  more  rarely  the 
general  effeot  may  produce  a  grey  slate  colour. 
These  colours  are  not  connected  with  any  parti- 

!  cular  variety,  nor  does  it  necessarily  follow  that 
I '  dogs  of  different  colours  must  bo  further  distin- 
guished by  the  forms  of  their  heads,  the  quality 
[  of  their  hair,  or  the  pronortions  of  their  bodies, 
it  usually  happens,  lu  ail  these  cases,  that  when 
can  is  taken  idways  to  unite  individuals  of  the 
aame  colour,  form,  and  size,  that  the  moe  perpe- 


tuates itscl£  It  is  from  the  constant  union  of 
individuals  having  the  aame,  or  nearly  the  same, 

colour  that  the  Danish  dog,  greyhound,  bull-dog, 
and  mastiff,  are  fawn,  the  shepherd-dogs  are 
black,  the  wolf-dogs  white,  and  the  Gallic  hound, 
the  braques,  bassets,  and  spaniels,  have  black 
spots  upon  a  white  ground ;  but  when  this  pre- 
caution is  not  observed,  the  colours  of  the  abore- 
mentioned  dogs  will  be  modified  fa  pfopwtioa 
to  their  degree  of  admixture  with  other  races. 
However,  the  connate  modifications  of  colour,  ss 
wdl  as  ^e  more  important  ones  of  shape  and 
size,  usually  end  in  becoming  hereditary,  when 
they  are  not  oounteraoted  by  some  neutraliatng 
cause. 

Thus  we  find,  upon  the  whole,  that  the  more 
important  variations  of  the  Mammalia  may  be 
ranged  under  the  following  heads: — 

1.  The  strall  and  feoeauy  be  shorter  or  longer, 

broader  or  higher;  the  forehead  may  be  elevated  ' 
as  in  the  wild  boar,  or  depressed  as  in  the  do-  ' 
mestie  hog.  Thus,  the  bmd  of  the  Keapolitsn  | 
horse  differs  remarkably  from  that  of  Hungary 
and  Transylvania,  in  the  shortness  and  breadth 
of  its  lower  jaw-bone.   Camper  also  remarked, 
that  the  lachrymal  depressions  {  fovta  lachry- 
ma/«<),  which  can  be  clearly  observed  in  the  wild  ' 
bull,  had  disappeared  by  degenetation  iu  the  do-  ' 
nssticoz. 

2.  The  general  figure  and  proportion  of  the 
limbs  may  be  altered  to  a  remarkable  extent. 
We  see  striking  instaness  of  this  variation  on 

comparing  the  Syrian  and  Arabian  horses  with 
those  of  the  Kortb  of  Germany  and  the  Shetland 
Isles. 

3.  In  stnture  there  maybe  a  singular  dispa- 
rity ;  thus,  the  hoga  transported  to  the  Island  of 
Cuba  acquire  a  size  nearly  double  that  of  the 
common  European  pig;  and  a  very  considerable 
growth  takes  place  anoDg  the  wild  cattle  of 
Paraguay. 

4.  The  texture  and  quality  of  tiie  hafar  nay 

vary  from  the  soft  wool  of  the  Thibet  f^I'  ( p  to 
the  dense  and  almost  rigid  hair  of  the  Ethiopian 
variety.  In  Kormandy,  the  bristka  of  the  com- 
mon pig  lose  all  their  stiffness.  But  the  most 
singtilar  instances  of  variation  in  the  hair  are 
tUected  by  the  climate  of  Anatolia,  where  this 
cause  equally  affects  different  species  of  Mammar- 
lia,  and  transforms  the  short  for  of  our  cats  and  j 
rabbits,  as  well  as  the  wool  of  our  sheep,  into  the 
leog  aiid  rilky  fleeoe  of  the  Angora  varieties. 

Lastly,  the  colour  of  the  hair  may  ^-ary  from 
black  to  white  through  all  the  shades  of  browa 
or  red.  The  fieeoea  of  Angora  often  assume  a 
silvery  whiteness.  Indeed,  we  have  only  to  loolc 
around  us  to  see  innumerable  instances  of  diver> 
sity  in  the  colours  of  our  domestic  animals. 

DOMICIL.  The  dwelling  had  peoaBar  privi- 
leges among  the  Romans  ;  it  was  regarded  as  in- 
viobble ;  for  example,  no  debtor  could  be  arrest- 
ed in  his  dmnicil ;  nooffloerof  the  police  or  eolkrt 
ooold  pass  the  threahdd  of  a  private  home,  to 
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irmt  eren  a  p*>i^)n  who  did  not  dwell  there, 
rights  and  privilt^cs  6tiU  belung  to  the 
i  Snf^bnd,  the  Netherlands,  and 
['■K  Tttited  Stntr-s  rf  America.  The  name  domi- 
tH  inpiiet,  in  general,  a  place  of  reaidenoe  ;  in  a 
the  pkae  wlicmcikalivw^  in  op- 
to «ka*  iriun  lie  floly  Mntiiifl  for  a 

DONA.X.   See  Abcxik). 

DOOMSDAY  BOOK.  A  very  ancient  record, 
matk  in  the  time  of  WiUiam  tlie  Conqueror, 
nkkk  now  remains  in  the  exchequer,  and  (X>n- 
■*  «f  two  ^nmev.  The  greater  oontaina  a 
Hmj  of  all  the  lands  in  most  of  the  counties  in 
^fin^,  and  the  leas  comprehenda  some  counties 
tkat  were  not  at  fint  surveyed.  The  Book  of 
ItKnaday  waa  begun  by  five  justices,  assigned 
fcr  tbat  purpose,  in  each  county,  in  the  year 
UI61,  and  finiahed  in  1086.  It  was  of  such 
wAHo/bf^  tint  ibtt  OonqiMiw  luinidf  submitted, 
:3  Tse  ca»»-'s  wherein  he  was  concomcr!,  tt>  be 
f&vtned  by  it.  Camden  caUs  this  book  the  tax- 
Msf  king  WiUiam:  and  it  waa  ftaTtheroaUed 
ifacM  RoQa,  There  is  likewise  a  third  book  of 
I'>  T*H^av.  made  by  command  of  the  Conqueror; 
iati  alio  a  fourth,  being  an  abridgment  of  the 


tK»R>!AXT.    See  nYBEH!f.iilOK. 

DOBOJiilCUM.   See  LEOPA.az>'8-BAKS. 

DOWEEriA.  A  genua  of  eurioaa  plaota,  of 
the  xkettle  femily.  Six  Ppccics,  all  green-flowcr- 
■g,  evergreen  herbs,  of  less  than  a  foot  in  height, 
IwR  been  introdaeed  to  the  hotikooBea  of  Britain 
htm  the  West  Indies  and  tropical  Amert^ ;  and 
aearly  a  doxen  other  species  are  known  to  botan- 
uaa.  The  SMtst  interesting  of  the  introduced 
ipacii^  •  wdidaal  ob^  b  nolioad  in  thtt  article 

CWTBXTZKTA. 

MATAliTHES.  A  gigantic,  evergreen,  her- 
Immb,  oaaanenlal  plant,  of  the  amarfllis  ftm* 

iiy.  It  cQtistttates  a  genus  of  itself,  and  takes 
f'»r  it^  rpecific  name  Excdsa.  It  closely  resem- 
ub*  tim:  other  amaryllides  in  habit  and  floral 
r»  tat  ananaoDatyateeedt  mort  of  them 
ha*  a  sqnamosc  or  scaly  stem,  and  propa- 
itaeif  by  shoots  or  suckers.  It  has  the 
BwHaiiBe  to  Oriimn  muA3«f  but  ia 
tt.  Ur^er  than  even  thit  huge  amaryllidea. 
It  wa^  introduced  to  Britain  from  Australia  in 
1^.! ,  by^t  it  hu,  in  TUj  ftw  inatanoea,  been 
kfoa^t  to  flower;  yet  aoiDe  apecimens  of  it  have 
•:4ii-r.!y  rii«hcd  iij)  to  a  height  of  20  foet  or 
afaratds,  and  hare  hung  out  to  the  wondering 
pBftaf  ans  abovt  30  huge  and  govgaooi  floirers 
e-^.  asd  have  had  qwoial  acconimfxiation  pro- 
tided  for  than  in  ten^onry  erections,  and  have 
great  and  genovl  sensation  among 
bdaoists,  and  the  aristocrats  of  society. 
T%3»  ertraordinary  plant  seems  to  succeed  best 
'  AtzzM^phere  of  ordinary  orchidcous  houses. 
rCVIUH.  A  genus  of  plants,  of  the  clo- 
dinoon  of  the  leguminous  order.  It  has  a 
aStti^  to  lurd'a-£»ot  trefoil,  and  comprises 


several  species  which  wore  formerly  included  in 
that  genus.  The  subahrubby  species,  Dorifcm  um 
sufrut^omm,  tomvAj  called  ZoHu  doryenium 
andZotuf  morupdiense,  was  introduced  to  Britain 
from  the  south  of  Europe,  about  the  middle  of 
the  I7th  oentwy.  It  hw  Beienl  weak,  dnubby, 
freely-branching  stems  of  from  1|  foot  to  3  feet 
in  height ;  its  leaves  are  few,  small,  hoary,  five- 
lobed,  and  sessile;  its  flowers  are  small,  white, 
and  inconspicuous,  and  grow  in  small  heads  at 
the  extremity  of  the  branches,  and  appear  in 
June  and  July;  and  its  pods  are  short,  and  con- 
tain eadi  two  or  thtee  tmall  round  seeds,  fieven 
or  eifrht  other  epecics,  all  hardy,  some  herbaceous 
and  some  «n?;«hrubby,  have  been  introduced  to 
Britain,  |>riiicii>.uly  from  tiie  Mm^  of  Europe ; 
and  sevco^  more  are  known  to  botanists. — 
Porjcnium  h  the  specific  namo  nl<-n  (.f  tl<f  pinlc- 
flowered  convolvulus,  popularly  called  rock-rose. 

D  0 ITOL ASIA  A  handsome  little  alpine  plant, 
of  the  primrntjp  familv.  It  has  brilliant-purple 
flowers,  and  blooms  in  ApriL  It  possesses  a  me- 
dium charaeler  between  a  primrose  and  an  an- 
drosace.  It  was  discovered,  in  1827,  on  the 
Rocky  Mountains  of  North  America;  and  is  quite 
hardy  in  the  climate  of  Britain. 

DOVE.  SeePioioii. 

DOWN.  The  softest  underfeathers  of  birds, 
and  the  seminal  and  folial  pubescence  of  plants. 
The  •eedpdown  of  daadelioiu,  fhistlea,  and  some 
other  compositie  is  familiar  to  almost  all  school- 
boys, even  to  those  of  cities.  Some  vegetable 
down  is  sessile,  and  aome  is  pcdicled,  some  is 
simple,  and  some  ia  bnutohod. 

DOWNS,  DowNi.Asns,  or  Wolds.  Extensive 
hilly  tracts  of  land,  with  very  light  and  thin 
aoiU.  Thej  difllvr  from  moorlands,  principally  in 
being  covered  with  grasses  instead  of  heaths,  and 
in  having  the  materials  of  their  soils  in  a  eom- 
minttted  or  powdeiy  oondition.  The  downs  of 
most  characteristic  features  and  of  greatest  ex- 
tent are  the  large  tracts  of  low  chalky  hills,  call- 
ed downs  in  the  southern  counties  of  England, 
and  wolds  in  Yorkshire  and  in  some  other  north- 
em  districts ;  and  the  downs  of  more  doubtful 
character  and  of  more  limited  extent,  arc  some 
hilly  traota  of  tlM  greea-sand  formation,  eome 
tracts  of  oolitic  or  of  calcareous  sandstone  country, 
some  patches  or  circumscribed  tracts  of  the  moun- 
tain fimeatone  formation,  and  oettain  devated 
and  small  distriets  «i  the  kiUai  oradiistosc  for- 
mations. But  all  true  downs,  whatever  be  their 
substrata,  have  a  thin,  dry,  light,  porous,  calca- 
reous soil,  and  are  oompaiativdj  ooM  in  dimato 
and  elevated  in  situation;  yet  they  necessarily  ' 
ooroprise  various  degrees  of  both  oalcareousness 
and  watmih,r-eome  oonnsUng  iritolly  of  chalk, 
and  others  having  a  predominance  of  fine  sand, 
or  a  fair  admixture  of  argillaceous  matter, — eome 
tracts  rising  into  the  bleakness  and  cold  of  naked 
mountains,  and  others  descending  into  the  shel- 
ter and  warmth  of  hiU-lockod  ▼ale  or  ottUivated 
plain. 
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Downi,  in  the  loosest  or  originrxl  sense,  are 
mere  accnnuilat ions  of  sand-drift ;  and  must  be 
regarded  as  quite  allavial  in  character,  and  as 
th«  QHWt  fidde  and  ftigitive  of  all  geognoatie  fbr* 
mations.  "  The  effects  of  tlie  sea,  without  the 
co-operation  of  inland  xivers/'  s&js  Cuvieri  "  are 
less  productive.  When  the  cout  ii  flat  aod  the 
bottom  ia  sandy,  the  waves  drive  the  sand  to- 
wards the  shore ;  at  each  ebb;  a  portion  is  left, 
dry,  and  the  wind,  which  generally  blgws  from 
the  MS,  OMto  it  higher  on  ^e  beach.  Thus  the 
downs  arc  formed, — those  sandy  hills  which,  if  the 
intervention  of  man  does  not  teach  him  how  to  fix 
by  introducing  herbage  suited  to  tiie  eoU,  pro- 
gress slowly  but  with  certainty  towards  the  in- 

:  tcrior  of  the  country,  and  then  overwhelm  fields 
and  dwellings,  because  the  same  winds  which 
eonrey  the  sand  of  the  beach  on  to  the  down, 
cut  that  of  the  summit  of  the  down  still  farther 
inhind.  Wherever  the  industry  of  man  has  failed 
in  eonfining  them,  these  downs  ndvMioe  inland 

j  as  irresistibly  as  the  alluvial  deposits  of  rivers 
advance  towards  the  sea ;  they  drive  before  them 
pools  formed  by  the  rdn-mter  of  the  lands  in 
their  vicinity,  whose  progress  towards  the  sea 
they  intercept ;  and  their  advance  in  many  places 
is  made  with  alarming  rapidity ;  forests,  build- 
ings, and  cultivated  fields  are  overwhelmed  by 

I  them."    Downs  of  this  description  exist  along 

j  the  west  coast  of  the  county  of  Donegal  in  Ire- 
land, and  hnvi^  within  thememoty  of  the  present 

,  generation  of  men,  made  exactly  such  encroach- 
ments and  desolations  as  Cuvier  indicates ;  and 
downs  of  the  same  class,  though  on  a  compara- 
tivdy  small  soale,  and  with  very  little  power  of 
ncrtimulation  and  progress,  exist  on  the  coast  of 
part  of  Ayrshire,  pari  of  Forfarshire,  and  parts 
of  other  maritime  ooantiea  of  Great  IMtun. 

But  downs,  in  the  English  sense  of  the  word, 
and  also  in  the  agrioulioral  sense  of  it,  have 
BMther  the  rilicwNiinM^  nor  thateavelling  char- 
aeter,  nor  the  niter  hamuMSS  of  these  sand- 
drifts  from  the  wa;  and  maybe  vir-wrH  in  the 
aggregate,  as  light  pastoral  luuds,  uaturaxiy  pro- 
ducing a  sufficient  herbage  for  the  feeding  of 
flocks,  and  thoroughly  capable  of  being  profitably 
converted  into  arable  lands.  The  grasses  which 
are  indigenons  npon  them  are  gemrallj  scanty, 
and  seldom  luxuriant,  yet  almost  always  palatable 
and  nutritive.  Those  most  common  on  the  tho- 
roughly chalky  soils  are  Dromua  erecttm,  Bromua 
fiMMhUf  Ave)\a  pratmsis,  Festuca  ovina,  Phleum 
praUnte,  and  Phleum  nodosum;  those  most  com- 

^  mon  upon  an  abundance  or  a  predominance  of 
rilieeous  matter,  are  Aprottii  itriela,  AffrMtitfa*' 

ciciilnrix,  Afjrcsd'x  mhjari.'f,  Prst'/ca  y>/-(7:V)).»i'.»,  Pe^- 
tuea  cambricOi  leMuca  rulra,  Aira  proBOOXf  Poa 
wnprtsm,  Bri§a  mecfui,  Jwm  jNii«M««^  and  J»> 
ihMimthwn  odoratum;  and  tiiose  most  common 
upon  a  good  intcrmixtnrc  of  arpillaecons  matter, 
I  are  LUium  perenne,  Poa  prateiuu,  IkuUyli*  glome- 
I  mte,  Fkduta  dminModot  Axmafianetemtf  and  Cy- 


The  downs  of  tlie  southern  counties  of  England 
are,  in  general,  in  a  far  inferior  agricultural  con- 
dition to  the  downs  or  wolds  of  the  northern 
eountiea;  and  while  the  fbrmer  oonUnne  to  be  | 
characteristically  pastoral,  and  very  extensively 
unenclosed,  the  latter  comprise  large  tracts  of 
recktmed  and  ooMvated  land,  and  not  an  incon-  ^ 
sidcrablc  proportion  under  Coinstant  arable  rota-  j 
tion.    Yet  no  creditable  reason  can  be  assigned 
for  the  difierence.    The  downs  of  the  south,  as 
to  both  their  intrinido  dharaeter  and  their  rda^ 
tive  position,  arc  strictly  similar  to  the  wolds  of 
the  north ;  and  why  ought  they  to  be  inferior  to  1 
them  in  agrioultuial  condition  t  They  have  no  | 
poorer  a  soil  while  waste,  and  no  hungrier  a  one 
when  cultivated;  they  are  quite  as  rich  in  suK- 
strata  of  excellent  chalk,  for  the  supply  of  tlm  . 
materials  of  surfiuse  improvement  and  permanent  I 
amelioration :  they  are  quite  as  contiguous  to 
good  grass  lands,  the  cattle  from  which,  fed  ju-  ] 
didoiudy  while  eonsaming  the  straw,  afford  the  I 
advantage  of  excellent  manure;  and  they  quite 
as  amply  command  an  inland  navigation  and  a 
nulway  oommttnieation  for  obtaining  arti6oinl 
manures  from  the  sea-ports,  and  for  sending 
their  surplus  produce  to  the  market  -  towns. 
"  Two  districts,  thus  similar  in  their  nature  and 
resonvess,  bat  so  oppodte  in  thtfr  mode  of  cnlti- 
vation  for  the  last  half-century,"  remarked  Mr. 
Pusej  in  1843,  **  prove  the  many  and  great  ad- 
vantages of  a  good  ^stem  of  husbandry,  and  the 
much-to-be-regretted  results  of  a  bad  one.  Tb« 
one  country  continues  to  increase  in  fertility ; 
the  other  still  remains  in  a  state  of  comparative 
sterility.  The  northern  district,  from  the  port 
of  Dull  alone,  encourages  commf^rce  to  a  larsTp 
extent.  The  imports  for  1841  amounted  to  120,665 
quarters  of  finssed,  77,360  qnarteta  of  npe-se«d, 
S,34n  tons  of  oil-cake,  5,250  tons  of  rape-cute, 
and  26,906  tons  of  bones,— total  value,  £9(X),0O0. 
The  eonthem  district  makes  very  litUe  use  of 
foreign  productions  for  the  improvement  of  its 
light  poor  soils;  indeed,  it  is  capable  of  promot- 
ing iu  but  a  very  small  degree  the  home  trade  of 
the  kingdom,  the  laboniwa*  wages  being  bttraly 
sufficient  to  provide  them  with  food ;  wherea% 
under  a  well-conducted  alternate  system  of  agri- 
culture, there  always  exists  a  wdl-paid  and  vrell* 
clad  population,  which  cannot  fail  to  cause  a  mu» 
tual  reciprocity  of  good  feeling  between  the 
agriculturists  and  manufacturers."   See  the  ar- 
ticle Eo.xe-Makube. 

The  farmer  of  the  southern  downs  maybe  averse 
to  encounter  the  great  cost  of  procuring  artificial 
manures,  thelandkigeBt  may  be  averse  to  asmime 
additional  troubles  of  supervision  and  manajife- 
ment,  and  the  landlord  may  be  averse  to  incur 
the  expenditnre  of  ertotinig  additional  farm-build- 
ings ;  yet  all  these  olaasss,  in  the  existing  condt* 
tion  of  the  districts,  are  unqnestinnably  inferior 
in  wealth  and  comfort  to  the  corresponding  classes 
in  the  improved  portions  of  the  northern  wolds. 
Almost  any  ordinary  or  average  piece  of  down. 
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lud  ■»/  be  so  muxured  and  managedas  to  yield 
apnilabfe  eonne  of  eropa  tluoaglMmt  tea  iade- 

ftite  period  from  the  time  of  its  being  broken 
api  aiid  even  a  tilled  piece  which  has  been  grosalj 
'  mkmtmtged,  or  rapidly  worked  to  exhaustion, 
nader  jadiciow  and  persevering  treatment, 

I  br  brfvugbt.  in  a  few  jenro  into  %  highly  retnu- 
Qciattng  conditioiu  •*The  larm  I  now  occupy, 
«•  the  Ui^bMl  put  of  Sdiahaiy  Plain,**  says  Mr. 
Pusej.  **  was  taken  in  1832,  on  a  ten  years'  lease, 
St  Ua.  per  acre,  rent  and  tithe.  The  first  crop 

•  nse  nhait,  whidi,  I  believe,  ewceded  4  quartew 
per  aore ;  the  next  oats,  which  I  ascertained 
to  be  nearly  8  quarters  per  acre ;  then  turnips, 
vithoat  manure,  except  one  quarter  per  acre 
of  bone -dust  for  the  swedes.  The  oooupier 
th-n  itft  it,  declaring  that  the  hni  was  cx- 

,  haosted,  and  would  ruin  any  one  to  work  out 

;  tht  keee.  I  ymboni  to  nnderiahe  the  turn 
for  the  remaining  terra  ;  and  for  the  first  three 
years  I  certainly  had  the  worst  crops  imaginable, 
— whe«t  and  badey,  little  more  than  the  seed 
— r<it%  aboot  4  ^pnilen  per  acre,  under  30 
Jb*.  bushel ;  ^H'ass  seeds  wonM  not  grow,  the 
land  was  so  light, — ^indeed,  such  clouds  of  dust 

.  fte^pMtttlflilerwftom  the hnd, that  aheepoooMaot 
pi?1ire  ncnr  it.  The  improving  ?f  :\t'>  f  the  farm 
from  the  tomip  system  and  the  artificial  grasses, 
ii  BOW  apparent ;  aeven  quarters  per  acre  of  oats 
ass  easily  attained,  and  of  good  quality.  The 
present  r«nt  and  tithe,  thoucrh  too  high  for  the 
rmMH,  i«  166.  per  acre,  at  least  four  times  its  ori- 
finaivalae.*'  The  grand  meanaof  profitably  farm- 
ing aH  down-lands  which  are  converted  into  til- 
kigt,  as  well  as  of  fertilizing  such  sis  have  been 
HDOged  to  C'dhanation,  are  to  manure  with  bones, 
c^talk,  and  farm-yard  manure,  and  to  practise  the 
fjOowing  five  years  rotation, — first,  turnips  or 
impe, — second,  barley  or  oats, — third  and  fourth, 
gnm  aaeda  fed  gneor-ud  fifth,  wheat.  Yet 
xh*  manures  in«st  be  apportioned  with  judgment  t 

,  and  special  adaptation ;  and  the  rotation  most 
WeeeaaiouDhf  varied,  INT,  in  eome  inetanee^maj 
I-  permanently  modified.  Mr.  Pnsoy  reports 
o/ocenung  the  occupier  of  a  stronger  and  better 
foeat  «f  do«B4and  than  Unt  on  whkli  he  had 
himadf  cqierimented:  "  He  haa  honed  hie  land 
a  Tvrr  considerate  e.vtent ;  and  his  tnmips, 
tcu  mainaged,  hare  invariably  been  a  great  crop. 
It  ia  hi*  apiaiea,  timt  woe  the  ajetem  of  two 
e^;ra-crops  in  snccession,  and  of  mowing  the  seeds 
far  hay  instead  of  pasturing  with  sheep,  done 
awvy  with,  the  land  would  become  more  certain 
fa  tum'p^  particularly  swedes,  than  in  the  north. 
He  ^ias  also  grown  linseed  with  success ;  for  which 
^  eoQsiders  the  lightest  of  the  downs  particularly 

.  adifAad.  Be  thaa  obtains  a  substitute  for  oil- 
oke.  the  carriage  on  which  fri- m  London  renders 

: ,  is  ve>7  dear.  I^inseed  ia  sown,  instead  of  barley 
'  er  aaCi^  in  the  spring.  He  haa  faraugbt  into  cul- 

,  tiratioa  the  whole  of  his  own  down-pasture,  and 
is  enabled,  by  artificial  grasses,  to  keep  more 
sheep  ia  sununer,  and  much  better  than  in  its 
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original  state.  But  his  greatest  advantage  is  in 
the  winter;  a  good  turnip  qratem,  in  lieu  of  bay, 

onahling  him  to  provide  food  for  many  more 
sheep  at  a  far  less  cost,  as  well  as  keeping  them 
in  a  much  higher  state  of  oondiUon.  In  short, 
the  farm  will  bear  comparison  with  the  rich  land 
of  the  neighbourhood,  considered  of  twice  the 
value." — Communieatumt  to  the  Board  of  Agri- 
culture.—Sinclair' $  ffortm  Grcminetu  Wolmrmt^ 
ti*. — Qunrtcrhj  Join-juil  of  Agriculture. — Journal 
ofthi  Rotfdd  AgricuUurtd  iSociety  of  Etigland. 

DRABA.  A  genuB  of  heautiftal,  low-growing, 
alpine  plants,  of  the  cruciferous  order.  All  have 
either  white  or  yellow  flowers;  most  have  a 
height  of  only  about  two  or  three  inches ;  a  few 
bloom  early  in  spring,  but  the  greater  number 
about  midsummer ;  a  few  are  annuals  or  biennials, 
but  most  are  evergreen,  herbaceous  perennials. 
Four  spedee  are  natives  of  the  mountains  of  re- 
spectively  Wales,  Scotland,  England,  and  Ireland ; 
upwards  of  30  species  havt^  b'^en  introduced  from 
foreign  countries,  princi]>ully  Switzerland,  Sibe- 
ria, and  the  north  of  Europe ;  and  a:  it  30  other 
species  are  known  to  botanists.  One  of  the  ear- 
liest known  of  the  exotic  species  is  described  as 
IbOewa  hjr  Miller,  and  may  serve  as  a  specimen  of 
the  whole  genus :  "  It  grows  naturally  on  the 
Alps  and  otlier  mountainous  parts  of  Europe. 
This  is  a  very  low  plant,  which  divides  into  small 
heads  like  some  sorts  of  houseleek ;  and  from 
thence  it  wa"?  titled  tSiiJiaa  alpinvm  or  alpine 
houseleek.  The  leaves  are  short,  narrow,  and  , 
very  hairy ;  from  each  of  these  heads  comes  out  I 
a  naked  flower-stalk  an  inch  and  a  half  high,  | 
terminated  by  loose  spikes  of  flowers,  having  four  j 
obtuse  petals  placed  in  form  of  a  cross.  When  ■ 

thei^c  fade,  they  are  succeeded  by  triangular  or 
heart-shaped  pods,  which  are  compressed,  and  en-  ; 
close  three  or  four  roundish  seeds." — Draba  is 
also  the  specific  name  cf  a  hardy  annual,  of  the 

]  pepperwort  genus. 

I>KACi£NA.  A  genus  of  tender,  evergreen, 
onuimental  ehmlie  and  trees,  of  the  asj^odd 

family.  About  20  species  have  been  introduced 
to  the  hothouses  and  conservatories  of  Britain,  | 
from  India,  China,  Mauritius,  Madagascar,  Sierra 
Leone,  Cape  of  Good  Hops^  and  Australasia. 
Xenrly  all  carry  white  flowers ;  and  about  a  third 
of  theae  have  mature  heights  of  from  10  to  36 
feet,  while  the  remaindw  wry  in  height  from  8 
to  R  feet.  The  common  or  dragon  ppecies,  D. 
draco,  is  a  native  of  India,  of  about  10  or  12  feet 
in  height,  and  has  been  known  in  Britain  rince 
before  the  middle  of  the  17th  century.  But 
both  the  most  elegant  and  the  most  curious  spe- 
cies, is  the  terminally-flowering,  D.  terminali$, 
introduced  from  the  South  Sea  Islands  in  1890. 
This  species  grows  about  10  or  12  feet  high,  car- 
ries white  flowers  in  March,  has  a  general  appear- 
ance similar  to  that  of  a  palm,  and  is  at  once  one 
of  the  greatc'st  arborescent  beauties  of  our  stovr-^, 
and  one  of  the  most  valuable  plants  of  its  native 
country.   Its  rootstock  is  fusiform,  lurge,  and 
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woody ;  and  aflFords  to  the  PolTncuans  materials 
of  both  food  and  drink.  The  rootstock,  when 
newly  dug  up,  is  yeUowiib-white,  hard,  fibrous, 
and  almost  insipid ;  but,  when  baked,  it  is  yellow- 
ish-hrown,  soft,  agreeaWy  sweet,  and  exceedingly 
rich  in  strong  saccharine  juice.  Part  of  the 
bak«d  TOOtstock  is  eaten  as  food ;  and  part — the 
greater  part — is  used  for  the  mantifacture  of  beer 
and  distilled  spirit.  The  leaves  of  the  plant  are 
excellent  proTender  fbr  oattle,Tery  durable  thatch 
for  the  roofs  and  Kid*  r  of  houses,  and  admirable 
material  for  temporary  tents  and  shades;  and 
thflj  were  fbnneriy  woven  together  by  thdr  italks 
into  a  sort  of  short  cloaks,  and  wotn  by  the  na- 
tives in  their  mountainous  journeys.  Thr-  vrhole 
plant  is  frequently  grown  in  lines  as  a  strong  and 
durable  hedge;  and,  in  former  timet^  n  litaoob 
of  it  was  always  an  emM  th  r  f  peace,  and,  to- 
gether with  the  plantain-tree,  a  suooedaneumfor 
aflagoftmoe.  Heat  of  tbe  apedM  cf  diaenna 
arc  propagabic  from  oottinge;  Imt  a  Um  xeqniie 
division  of  the  root. 

DRACOCEPHALUJL  See  BBiaevVHsAD. 

DRACOXTIUM.  SeeBsAooK. 

DRAG.  A  contrivance  for  checking  or  r^ulat- 
ing  the  motion  of  a  wheeled  vehicle  upon  a  de- 
dMty.  Drags  of  a  very  divenffied  eonslnielioii, 
both  for  carts  and  for  carriages,  arc  familiar  to 
the  most  ordinary  observer,  and  need  not  be  de- 
tcribed.  One  of  tbe  aimplMt  fiw  earCt  i>  Knee- 
bone's, — consisting  of  a  piece  of  wrought  iron  so 
formed  as  exactly  to  fit  the  curvattire  of  the 
wheel,  with  a  chain  to  keep  it  st^iady,  and  to  be 
fastened  to  the  near  shaft ;  and  this  implement 
is  so  hung  on  hooks  at  the  under  part  of  the  tail 
of  the  cart  as  to  be  always  ready  for  use.  *'  This 
simple  oontrivanee,**  remarks  Smith,  *'  has  never 
failed  to  be  efTf  rtiiai  in  retarding  carts,  ur  any 
two -wheeled  carriages,  while  descending  hills, 
taking  off  the  great  burden  from  tiie  dtaft  hone, 
and  permitting  the  carriage  to  descend  with  the 
greatest  ease  and  safety  in  the  most  monntainous 
country.  It  may  be  applied  to  any  kind  of  rood, 
and  is  not  subject  to  the  inoonveiiienoe  of  lock- 
ing-poles, which,  on  rough  roads,  among  loose 
stones  or  deep  ruts,  are  very  apt  to  overturn 
carta  by  tiie  ladden  reaialaaoe  they  meet  with. 
Deep  ruts  or  1  i  <  ^tones  have  not  been  found  tO 
lessen  the  advantages  of  this  drag." 

DRACl.  A  very  heavy  pair  of  harrows.  But 
the  word  is  thus  used  only  in  some  districts. 

DRAGON, — botanically  DnKonh'nm.  A  genus 
of  curious,  evergreen,  creeping,  tropical  plants, 
<tf  the  order  uoidett.  Two  apeoiea,  the  many- 
leavod  and  the  prickly,  each  apotalous  and  about 
two  feet  high,  were  introduced  to  the  hothouses 
of  Britain,  from  respectively  India  and  Ceylon,  a 
little  after  the  middle  of  last  century ;  and  several 
other  species  are  known  to  botanists.  The  root 
of  the  many-leaved  species,  after  haviog  been 
artificially  freed  from  aorne  of  its  acrimony,  is 
used  in  India  as  an  antispasmodic,  and  as  a  re- 
medy for  piles  and  for  asthmatic  affections ;  and, 
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as  sold  in  the  bazanr?  it  has  an  odour  similar  to 
that  of  musk,  but  not  nearly  so  steong. — Dngon  i 
is  abo  the  poiiuhr  name  of  two  hardy  perennbl-  | 
rooted  aroideea  of  the  arum  genus,  A .  draeuncvliu 
and  .1,  draco nfi urn, —the  former  sometimes  called  j 
common  drs^on,  and  the  Latter  green  dragon.  ' 

DRAQON'S  HBADr-^tovdcally  Draeooepha- 
lum.   A  genus  of  ornamental  plants,  of  the  lip- 
tlowered  order.  Between  20  and  30  species  have  i 
heen  introdueed to  Britiah  gaidena;  and  aeveral  | 
more  are  known  to  V"-tnrjis*s.    Fivr-  of  the-  intro-  ■' 
duced  species  are  hardy  annuals,  with  blue,  white,  i , 
and  purple  flowers;  two  am  half4ender  winter  l| 
occupants  of  the  conservatory ;  and  the  rest  are 
hardy,  herbaceous,  deciduous  perennials.  One  of  ' ' 
tbe  earliest  known  of  the  herbaceous  perennials  ' 
grows  wild  in  the  wooda  and  on  the  rivNsbanlcs  | 
of  North  America.   Its  stem  is  erect,  quadran- 
gular, and  about  3  feet  high ;  its  leaves  are  op-  i 
porite^0ometiue8temate,aaBiiIe,hneeolate,aer-  y 
rate,  and  about  3  inches  long  and  half  an  inch 
broad ;  and  its  flowers  grow  in  long  spikes  on  the  ! 
top  of  the  stems,  have  a  purple  or  dark  red  eolour,  ' 
and  bloom  from  July  tiU  September.  One  of  the 
half-tender  species,  and  probably  the  m"?t  inter- 
eating  specimen  of  the  genus,  is  described  m  the  i 
artick  Baui  o»  Oiuan^ 

DRAOON-TREE.   flee  DnxcErfA. 

DRAINING.    The  withdrawal  of  superfluous  i 
or  injurious  moiatura  from  land,  by  meaaa  of  ar>  ) 
tificial  conduits.  It  draws  off  water  either  along  ■. 
the  surface,  or  in  connexion  with  springs,  or 
through  tbe  subsoil ;  and  hence,  thou^^  exceed-  ^ 
ingly  various  in  kind,  it  ia  capable  of  classifica- 
tion into  surface-draining,  strata-draining,  and 
subeoil-draining.   It  is  the  meet  powerful  of  the 
several  procesaee  for  reclaiming  waste  buada,  and  < 

for  improving  stiff"  ?  ils ;  it  is  not  exceeded  by  ^ 
either  tillage  or  manuring  in  its  beneficial  infiu- 
enoe  upon  the  richest  deaniption  of  anbieknds ; 
and  it  is  equal  or  superior  to  all  other  georgical 
operations  whatever,  in  the  great  diversity  of  its  ' 
modes  of  action,  direct  and  indirect,  iu  producing  ^ 
and  maintaining  fertility.  Weather  has  aoasoely  ' 
a  more  intimate  relation  to  climate,  than  proper  ; 
draining  has  to  efficient  agriculture.   Tbe  prin-  i 
ciplcs  of  draining,  thnefore,  ought  to  be  th^  ] 
roughly  understood;  its  practices  ought  never  to 
be  conducted  in  either  a  random,  a  blindfold,  or  \ 
a  pr^udiced  nuuaner ;  and  all  discussions  of  its  I 
nature  and  utility  ought  to  be  unencumbered  by 
thwry,  and  have  reference  solely  to  science  and  j 
fiu:t8.  The  worst  of  the  multitudinous  systems  < 
of  draining  whiflh  have  ehaHenged  publie  notiee  I 
deserve  Pome  examination ;  and  the  best  have 
not  adaptation  to  all  lands  and  districts,  and  are 
scarcely  beyond  tiie  reaeh  of  eritiflian  Ibr  any. 
We  shall  do  our  best,  on  this  great  subject,  to  bo 
at  once  clear,  comprehensive,  anf!  impartial ;  and 
in  order  that  every  reader  nia^  ho  enabled  to 
form  his  own  opinion  of  the  uses  of  draiaia^aiid 
of  the  particular  modes  of  it  which  may  seem 
best  adapted  to  any  given  varieties  of  land,  we 
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sittB  ooomenoe  bj  giving  a  somewliat  full  view 
d  the  jiriaciptog  on  which  it  acts,  and  of  the 

Tke  Prutgip^At  and  Ef^f'-t^  nf  Drni  n'n^. — A  su- 
yttbwiOTOft  of  wmter  oa  the  ear£ace  of  bogs. 
Am,  aai  anrihM  it  w  obvioQs  a  oaoM  of  great  aad 
■miifoM  evils  as  Boito  nqoire  explanation ;  yet 
it  op?nt<fs,  in  many  respects,  qTiitr»  ^^  leniently 
&6  *a  excess  of  moist  are  in  the  cultivated  lands  of 
peopled  districts.    "  The  water  which  is  retained 
cader  the  soil  on  irapervious  layers  of  earth," 
marks  a  writer  in  the  Qnarterlj  Journal  of 
Aff kullMiB,  •'eUcots  incaleiilable  misdiief.  While 
kiicca  water  remains,  manure,  whether  putres- 
ceat  or  caustic,  can  impart  no  fertility  to  the 
•ail ;  the  plough,  the  harrow,  and  even  the  roller, 
OBMt  polveriae  it  into  a  fn?  n  ould;  the  grass 
cuk  oontain  no  nntrimcnt  for  live-stock,  as  the 
finer  scots  disappear,  and  their  places  are  usurped 
if  mmm  aqnatie  plaatt;  dm  atoA  ean  never 
T^ceiTv  a  boartv  meal  of  grass  or  straw  from  land 
ia  sodi  a  state ;  thej  are  always  hungry  and  dis- 
■tMid,«Bd«»f  oouMmmaintiiloir  eoodition; 
Aa  taea  Mqvim  ft  bardbuk^iUffiHMdbKnehes, 
9»i  ftyyn  became  the  prey  of  innumerable  para- 
sites; the  roads  in  the  neighbourhood  are  con- 
ili^lf  wfkaad  rattod;  tiie  ditohw and  facnvm 
either  711-^7  or  like  a  Fj^n^'f  full  of  water, 
milabk)  receptacles  for  the  newt  and  the  frog ; 
<h»eife«MMnhhmtatri»ahraygdampandohiHy, 
and  from  early  autumn  to  late  in  spring,  the  raw 
hoar-frost  mc<?ts  the  face  like  a  wet  cloth  morn- 
ing and  evening;  in  winter,  the  frost  iticrusts 
ewy  fturro>w  and  idaat  with  ice,  not  strong 
rac'iirh  to  bear  oif-'s  weight,  but  just  weak 
CBoogfa  to  give  way  at  every  step,  while  the 
mmw  IBflB  luAiiig  in  envies*  beldad  the  tun  till 
b.te  in  spring. — fit  feeding-ground  of  the  wood- 
cock and  snipe:  and  in  summer,  mosquitoes, 
gz«en  flics,  midges,  gnats,  and  gadflies  torment 
Am  cattle,  the  labourer,  and  his  horses  from 
aaoniin;?  to  night,  whilst  the  sheep  got  ftcalded 
beads  and  eaten  up  by  maggots  during  tho  hot 
Mbfca  of  flUMbiaa.**  Tel  dRsnal  and  horrible  as 
is  thb  citalogTie  of  evils,  it  H  -*?^?  not  point  at  one 
htU  of  the  principles  on  which  draining  operates, 
«r  »e  SM  half  «f  ft»  eahntke  irhieh  it  eoiH 
<|if  r?  or  repels. 

Th--*  excessive  humidity  of  onr  climate,  parti- 
cr.iarij  throughout  aU  Ireland  and  the  western 
parts  of  Scotland  and  England,  might  suggest  the 
probabihty  of  draining  being  as  reqiiisito  for  the 
eara  fields  oi  our  country  as  irr^tiou  is  for  the 
siee-Mdi  of  Hm  tropiet.  An  exeett  of  eitiier 
■otstare  or  drought  is  seen  by  all  observers  to 
iiijare  most  cultivated  crope ;  and  an  excess  of 
hamidky  in  one  set  of  climates,  corresponding  to 
■a  excess  of  aridity  in  another  aet,  nii^t  seem 
tr-  the  most  nnreflecting  mind  to  be  a  provision 
•f  the  all-wise  and  all-ben^oent  Creator  to  pro- 
eefce  warn  to  tlie  ewettSae  ef  fttetheoght,  pru- 
dence, and  healthful  manu.il  l.ibour.  Fanners 
canal  eoBtrol  the  doode  of  either  a  dry  dimate  I 


I  or  a  wet  one ;  but  they  can,  with  eomparative 
ease,  supplement  the  former's  deficient  supplies 
ef  tikins  by  irrigation,  and  dmw  off  the  latler*s 

excessive  supplies  by  draining.  "  It  is  the  nature 
of  the  climate,  then,  that  regulates  the  necessity 
fyt  draining:  and  as  the  humid  seasoas  greatly 
outnumber  the  dry  onM  in  this  country,  we  must 
therefore  adopt  that  necessity.  Had  our  climate  ,  i 
been  like  that  of  Italy,  not  only  no  draining  i 
wooid  have  been  ia  gsneral  neoessary,  but  our 
rivers,  like  hers,  would  have  been  directed  into 
channels  to  irrigate  oar  lands,  in  order  to  pre- 
serve to  tilem  that  ideesant  verdure  in  the  height 
of  summer,  on  which  the  eye  gases  with  so  much  f 
delight,  amid  the  rich  lozurianoe  and  the  plains  1 
of  Lombardy."  | 

Plants  of  diiferent  species  have  wide  differences 
of  constitution  for  relishing  or  disliking  maiFture, 
as  well  as  for  enduring  extremes  of  heat  and  cold ; 
and,  with  YWf  few  exeeptiooa,  sneh  plante  ae 
agree  with  much  moistnrc  c  ntain  exceedingly 
little  of  the  elements  of  nu^tion  for  either  man 
w  beast.  Thorough  eaeenlent  tqnatie^  ioeh  aa 
can  thiivB  in  the  preeoioe  of  eooftaat  rariace  , 
water,  are  chiefly  sphagnums,  hypnums,  algSD, 
cotton-grasses,  and  other  cryptogams  and  worth- 
less  phasnogftiMb  fitted  onty  to  aooumulate  them* 
Eclvcs  into  the  substance  of  bogs,  fens,  and 
morasses;  and  the  less  decided  aquatics,  or  such 
as  thrive  onlf  above  raheoil  water  or  witli  bat 
the  occasional  presence  of  surface  water,  are 
chiefly  rushes,  sedges,  coarse  bents,  and  other  , 
tall  and  bulky  herbage,  large-rooted  and  usurp-  1 
ing  enough  to  prevent  the  growth  of  fine  grasses, 
and  consisting  principally  of  elements  and  secre- 
tions which  the  stomach  of  no  domestic  animal 
can  digest  TiM  draining  of  ttoiMses,  therefore, 
brings  them  into  a  condition  for  producing  land 
plants;  the  draining  of  wet  grass  lands  disposes 
them  to  exchange  their  ooane  herbage  for  the 
finer  grasses ;  and  the  dnVDiiig  of  eom-iields  de- 
ters them  from  giring  a  coarse  aquatic  character 
to  their  produoe,  and  enables  them  to  bear  their 
crope  in  the  manner  of  mperior  Ibrtility.  ''On 
drained  land,"  remarks  Mr.  Stephens,  "  the  straw  . 
of  white  crops  shoots  up  steadily  from  a  vigorous  | 
braird,  strong,  long,  and  at  tiie  aaaie  time  eo  stiff  | 
as  not  to  be  easily  lodged  with  wind  or  rain. 
The  grain  is  plump,  largo,  bright-coloured,  and  j 
thin-skinned.    The  crop  ripens  uniformly,  is  ' 
bulky  and  pniKfle^  more  quickly  won  for  stack-  > 
ing  in  hnrvc^t,  more  easily  thrashed,  winnowed,  1 
and  cleaned,  and  produces  fewer  small  and  light  1 
graioe.  Hhe  ttnw  also  makes  better  fodder  for  ! 
live  stock.   Clover,  in  such  land,  becomes  rank, 
long,  and  jnicy.  and  the  flowers  are  large  and  of 
bright  colour.   The  hay  from  it  wons  easily,  and 
weighs  heavy  to  its  biilk.  Pasture-grass  shoots 
out  in  every  direction,  covering  the  ground  -ivith 
a  thick  sward,  and  produces  fat  and  milk  of  the  j 
finest  quality.    Turnips  heeome  large,  plump,  | 
as  if  fully  grown,  juicy,  and  with  a  smooth  and 
oilj  skin.  Potatoes  push  out  long  and  strong 
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stems,  with  enlarged  tabera,  having  skins  easily 
peeled  off,  and  a  mealy  substance  when  boiled." 

Both  soils  and  subsoils  have  wide  differences 
of  capacity  for  moisture,  so  that  a  degree  of 
humidity  of  climate  which  is  eminently  fertiliz- 
ing to  one  kind  of  land  may  produos  a  great  ex- 
MM  of  moiftiiM  upon  moiher.  Hamua,  dajt 
and  chalk  readily  irii  -1  i  tureto  the  degree 
of  saturation ;  and  when  they  are  presented  with 
men  tbaa  %  Mturathif  dow  of  it,  they  retain  it 
M  if  titey  were  vast  1*  Is  <  f  minute  sponges,  and 
as  completely  prt-vent  its  percDlation  as  if  they 
were  strata  of  talluw  or  of  nietal ;  while  silicious 
■Mids  and  gravels,  on  the  other  hand,  can  receive 
none  of  it  into  their  granules,  and  allow  it  to 
percolate  amongst  them  with  all  the  freedom  of 
>  npid  nnd  constant  filtntioa.  Soils  of  hunras, 
clay,  or  chalk,  therefore,  if  not  freed  from  an 
enorraou!<  proportion  of  water  by  drainage,  will 
necessarily  produce  nothing  but  aquatic  plants 
in  dimiitwi  whidi  naturally  enrich  and  fertilize 
arenaceous  soils ;  find  snhgtrata  of  clay  or  chalk, 
especially  substrata  so  high  aa  to  sustain  the  ro- 
Ifttion  of  immediate  aubsirflB,  if  not  oonstMitly 
tapped  and  fissured  by  the  action  of  drains,  will 
60  arrest  the  descent  of  the  water  of  prolonged 
or  heavy  ndnt  m  to  mam  the  Tepletion  and  dfown- 
inis  of  even  asndy  lur&ceg.  The  composition  and 
structure  of  the  earth's  crust,  also — the  groat 
number  of  its  materials,  their  diversity,  their 
mixture,  their  differenoes  of  mechanical  condi- 
tion, their  peocjnostic  relations,  the  disturbed 
connexions  of  alluviums  and  rocks,  of  strata  and 
erystalliiie  protrasiona— oocMion  amaiing  differ- 
cnces  and  sudden  transitions  of  retcntiveness 
and  porosity,  rendering  one  place  thirsty  and  in- 
satiable, and  another  spouty  and  disgorging,  and 
sometimes  producing;  as  great  and  unconquerable 
a  necessity  for  artificial  drainage  on  the  farm  as 
for  natural  drainage  at  the  sources  of  rivers. 
But  we  leaerve  a  fall  view  of  the  aatunting  of 
land  from  gprings  and  suhtcrrancan  stagnations 
to  the  sections  on  rcepectivelj  strata- draining 
and  subeoU-draiaing. 

The  natural  or  artiticial  stagnation  of  OOlUid- 
crablc  bodies  of  water  frequently  occasion?,  not 
only  the  loss  to  cultivation  of  the  extent  of  sur- 
face wbidh  the  water  eovers,  but  a  very  mbehiev- 
ous  excess  of  moisture  in  circumjacent  cultivated 
land.  Lakes  and  ponds,  in  many  instances,  are 
so  sballoir  and  cover  suoh  beds  of  ridi  allttvinm, 
that  the  draining  of  them  is  one  of  the  cheapest 
and  easiest  possible  methods  of  obtaining  an  ac- 
cession of  good  land ;  and  even  some  lakes  and 
poods  which  are  de  ep,  and  which  COW  focky, 
gravelly,  or  ofln  r  .v  i  1  Arr-  n  bottoms,  arc,  in  some 
instanoes,  the  causes  of  such  wide-spread  wetness 
and  spovtinesB  of  both  smls  and  subeotis,  that  the 
draining  of  them  is  v  rll  r-paid  by  the  permanent 
drying  of  the  surrounding  lands.  The  water  of 
ditohes  which  eomnind  fields,  also,  particularly 
of  such  as  extend  along  the  highest  side  of  the 
fields,  often  finds  its  way  downward  in*o  the 


'  porous  parts  of  the  subsoil,  oozes  up  to  some 
parts  of  the  surface  of  the  fields,  and  eflects,  in 
wet  weather,  as  great  and  mischievous  discharges 
and  plaahiness  as  the  out  1  ursting  water  of  n 
strong  perennial  spring.  The  water  of  dams, 
large  surface  drains,  and  small  confined  rivulets, 
whenever  flowing  along  n  higher  level  tihan  that 
of  adjacent  fields  and  meadows,  is  likewise  a  fre- 
quent cause  of  considerable  local  wetness  of  land ; 
and  may  be  pointed  ont  as  a  species  of  drainage 
which  itself  requires  draining,  and  as  illustrating 
the  necessity  of  mnintninincr  nl!  sources  of  water, 
w  hether  natural  or  artiticial,  at  a  lower  level  than 
the  proper  seat  and  aEment  of  plants  in  the  ad* 
jacent  lands. 

The  drying  of  huxd  by  draining  produces  a 
most  powerM  effect  upon  the  fbod  of  cattle,  ex- 

terminating  noxious  aquatic  plants,  improving 
the  quality  of  the  finer  grasses,  vastly  incre:ising 
the  amount  of  nourishment,  and  occasioning  an 
agreeable  dryness  and  a  palatable  flavour  in  both 
roots  and  leaves.  Grass  lands  which  were  for- 
merly wet,  poached,  and  rushy,  become  thickly 
carpeted  with  fine  nutritious  grasses,  maintain  a 
greatly  increased  number  of  sheep  and  cattle, 
prevent  the  sheep  from  being  attacked  with  rot, 
render  the  cattle  good^empered  and  kindly,  sad 
occasion  the  flesh  of  both  sheep  and  cattle  to  be 
greatly  improved  in  points  and  flixvour.  *'  In  the 
southeru  dietricts  of  Scotland,  particularly  in  the 
counties  of  Berwick,  Roxburgh,  8«^irk,  and 
Peebles,"  said  Sir  John  Sinclair  in  1S17,  "moat 
of  the  principal  sheep  farms  have  been  very  much 
dndned,  and  the  consequence  is,  that  the  nne, 
quality,  and  healthiness  of  the  stock  in  these  dis- 
tricts have  been  thereby  so  much  improved  aa 
appears  almost  incredible  to  those  who  were  ac- 
quainted with  the  former  state  of  sheep-farming 
in  those  parts.  In  many  of  these  farms,  the  rent 
has  increased  fourfold,  and  the  rot  is  now  hardly 
known.**  Bven  the  stiffest  and  most  retentive 
clay  lands,  such  aa,  with  slight  or  imperfect  drain- 
ing, would  be  thoroughly  poached  by  cattle,  and 
would  bring  a  pestilence  of  rot  upon  sheep,  may, 
by  a  process  of  complete  subsoil -draining,  be 
rendered  excellent  turnip  soils,  perfectly  healthy 
for  all  live  stock,  and  capable  of  being  folded  or 
fed  off  by  dieep  in  either  summer  or  winter. 

The  texture  of  wet  land  multiplies  the  labo'ir-^ 
of  tillage,  and  is  vastly  improved  in  its  workable 
capacities  by  draining.  Its  texture,  even  though 
everywhere  consisting  of  the  same  materials,  is 
exceedingly  and  fitfully  various  in  hardness  and 
softness.  Some  portions  of  it  are  spongy  with 
the  q^nging  or  the  percolating  of  water;  some 
are  consolidated  by  the  successive  expulsion  of 
moisture,  tread  of  cattle,  and  drying  by  eva- 
poration; some  are  tough  with  the  mattel  and 
elastic  roots  of  carices  and  semiaquatic  grassi>8  ; 
some  are  stubborn  and  refractory  with  the  firm 
imbedding  of  small  stones ;  and  some  present  n 
rapid  suooession  of  depths  and  shallows  of  soil, 
ready  at  one  moment  to  fiing  up  the  plou^  to 
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the  wrfiicf  r.n  I  at  another  to  t«mpt  it  down  to 
•  poiloos  Mad  impracticable  depth.   A  plough- 
ma,  in  VdAing  such  land,  must  practise  the 
Titmogt  BtoadiAMi  of  eye  and  skill  of  band ;  he 
is  lce{>C  on  a  constant  tension  of  vigilance  and 
dksi ;  he  is  worn  with  esertioOf  tantaUsed  in 
has  eftrta,  wxed  and  {tbgaed  Ui  temper,  put 
* -.  a  s^vcrt?  and  constant  trial  of  all  his  powers 
u  a  ploughman  and  all  his  patience  as  a  man ; 
■ad  evtn  tlioa^  be  ibodld  lie  one  of  Hw  ablMt, 
BKMt  experienced,  most  persevering,  and  best- 
teaipered  operatives  of  his  class,  he  will  utterly 
fail  to  maintain  uniformity  of  depth  in  the  fur- 
vm-4Sio»,  ev  to  effect  legnlarity  or  tolerable  good- 
ness in  general  exccntion.    His  plough  will  dip 
ia  wme  places,  and  be  tilted  up  in  others ;  it 
wiD  now  be  aneeted  and  now  let  go,  bo  as  to 
make  a  succession  of  violent  strains  and  jerks 
upon  the  horses ;  and  it  will,  in  few  places,  lay 
the  fipoTow-eBoes  completely  over,  or  so  effectually 
detach  their  lower  edges  from  the  basement-soil 
Si  to  tiake  their  upturned  sides  cohere  in  the 
manner  of  a  continuoos  mass.  The  harrows,  too, 
'  win  alher  eeratdb  the  tops  of  the  fhrrow-dices, 
than  tear  their  whole  body  into  powder ;  and  the 
I  roUer  wiU  effect  such  a  compression  as  to  render 
the  snrboe  eooiewhat  fike  that  of  a  footpath. 
But  when  eren  the  wettest  and  moll  eb^ej  arable 
!  is  completely  drained,  it  acquires  a  free, 
fri&liie,  homogeneous  texture,  as  sweetly  and 
'  htSUty  workable  as  that  of  a  natenllj  fight 
I   arenac^ons  s-iil.    "  Being  all  alike  dry,  its  tex- 
tore  becomes  uniform ;  and  being  so,  the  plough 
feeM  throogfa  it  with  an  niuhm  fteedom ;  and 
wherv  ordinary-sized  stones  obstruct  its  course, 
the  plough  can  easily  dislodge  them.  The  plough 
Vf  its  own  gravity  tends  to  raise  a  deep  furrow  ; 
aad  the  iiirruw  on  its  part,  theii|^  heavy,  emm- 
bles  down  and  yield.?  to  the  pressure  of  the  mould- 
beard,  forming  a  friable,  mellow,  rich -looking 
■evld,  aoi  vnfike  the  grannhur  tezttm  of  raw 
^ugar.    The  harrowg,  instead  of  being  held  back 
'   and  starting  forward,  swim  smoothly  along,  rak- 
ing ihm  aoil  into  a  amoelh  uniform  surface,  en- 
tif«ly  ohKterating  the  prints  of  footmarka  The 
roQer  compresses  the  surface  of  the  soil,  and 
leaves  wliat  is  b«k)w  in  a  soft  state  for  the  ex- 
pansion of  the  roots  of  phata** 

Bet  the  drainin::  ^  f  wet  land,  I>cside9  facilitat- 
:  lag  and  improving  the  labours  of  tillage,  greatly 
ahridgea  thefr  amount,  and  eeenondiaB  their  cost. 
Th-:  operations  are  easier,  and  therefore  require 
fewer  hones ;  and  they  are  far  more  efficient, 
and  therefore  require  less  repetition.   "  I  should 
i.ir.'^  remarks  Mt^  Arkdl,  in  hia  reoent  Prize 
Eeeaj  on  draining, — and  his  experience  cVpr!y 
cuacides  with  that  of  all  clay-luid  fiurmers  who 
"  haw  adopted  a  good  ■yatem  of  sobaoll-dnuning, 
— **  I  should  ^iT  mr  Innr^.  which  is  more  heavy 
*  ia  pleoghing  than  might  be  thought  from  its 
qpMfaoce,  ploughs  aa  eaaily  now  with  three 
iMiMt  aa  it  Annerfydid  with  ibor;  and  as  there 
I  an  ae  wet  fiDim  to  enoounge  grail  and  weeds, 


the  summer  fallow  is  no  longer  necessary,  which 
will  somewhat  lessen  the  number  of  ploughings. 
And  when  we  also  oonrider  its  ploughing  up 
mellower,  its  requiring  less  dragging  and  harrow- 
ing to  get  it  to  a  tilth,  also  no  furrows  or  trenches 
to  be  ploughed  out  after  the  seed  is  sown,  and 
likewiie  that  yea  am  ellea  aUa  to  pkni^  it 
from  the  land  being  dry,  when  otherwise  you 
could  not  or  ought  not^taking  the  above  heads 
together,  I  dioold  say  there  would  be  nwi.  one- 
third  of  horse-labour,  though  some  will  say  that 
the  saving  is  a  great  deal  more,  provided  the 
land  is  only  kept  aa  clean  as  before,  but  I  would 
rather  understate  than  overstate  any  thing." 
Some  portion  of  the  saving  of  horse-labour,  in- 
deed, will  require  to  be  expended  in  the  new 
diieotion  of  eaiiage  from  iaereaaa  of  crops;  but 
this  b  a  consequence  whioh  every  &nner  will 
very  cordially  welcome. 

The  draining  of  wet  arable  soil  ooeasions  a 
great  aggregate  increase  in  the  productive  area 
of  fields.   The  laying  up  of  ploughed  lands  in  ; 
ridges  is,  in  fact,  a  method  of  draining ;  but  ex-  | 
oept  ea  Mda  of  the  moat  nnetnona  and  oom>  | 
minuted  clay,  which  require  a  system  of  surface-  i 
draining  in  co-operation  with  a  system  of  sub-  i 
Boil-dTaiainK,itiaamediodaolMinideaadwaste-  I 
ful  than  sAcient  and  genmal;  it  throws  off  an 
excess  of  water  from  the  crown  of  the  ridge,  at 
the  expense  of  producing  an  accumulated  ex-  . 
oeaa  ia  the  fnnrow;  it  roquiraa  the  ridfM  to  be  I 
narrower  the  furrows  to  be  n'nnerrius  in  propor- 
tion to  the  very  tenacity  or  fructiferous  powers  ^ 
of  the  woSl ;  and  it  ooearions  the  stripea  of  hni  < 
which  constitute  the  bottoms  of  the  furrows  to 
be  almost  absolutely  barren,  and  the  stripes  . 
which  constitute  the  flanks  of  the  fhrrows  or 
the  borders  of  the  ridges  to  be  only  semi-produc- 
tive.  A  glance  at  the  utterly  bare  furrow-bot- 
toms and  at  the  thin  and  dwarfed  produce  of  the 
ftarrow-flaaka^  aa  eompazed  with  the  tall  and  | 
luxuriant  corn  of  the  summits  of  the  ridges,  inci-  : 
dentally  illustrates  the  vastly  fertilising  power  j 
of  drainage,  and  wiS  probably  suggest  that  about 
one-twelfth  or  one-tenth  of  the  entire  area  of  j 
ridge-and-furrow  fields  is  nnproductivc  to  the 
farmer.*    Now  in  consequence  of  the  drying 

*  "  Superficial  drainage,"  remarks  Mr.  Parkcf,  "  is 
comparatively  of  little  value,  and  is,  perhiip<<,  exem-  | 
plified  in  its  worst  pieetioiil  form  by  land  tortured  ' 
on  the  ridge  and  furrow  syst«m.  When  land  is  per- 
manently cultivated  in  high  ridgei,  the  crowns  can 
obtain  but  partiid  btnefii  from  the  notion  of  rain. 
The  pradation  from  the  comparative  dryness  and 
warmth  of  the  summit,  to  the  Buffocating  wetness 
and  culdnetiti  of  the  furrows,  it>  commonly  evidenced 
by  the  state  of  the  crops  grown  on  land  so  dia- 
posed.  It  would  be  curious,  but  possibly  more  earU 
ous  than  u§cful,  to  learn  the  origin  of  this  remark- 
able artificial  configuration  given  to  land,  ^vl;ii  1i  is,  I 
fnncy,  peculiar  to  England  and  to  particular  eountiet. 
One  would  think  that  this  system  must  have  been 
invented  previous  to  the  discovery  that  water  would 
find  its  way  into  eat  dralMs  or  the  inventor  may 
have  coasideicd  labi  as  his  greatest  enemy,  end  that 
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effects  of  good  wibsoil-drnining  upon  every  part, ' 
eveiy  square  foot,  of  a  field,  and  apon  all  the 
parte  of  it  alike,  tlia  wliole  of  thit  gnat  area, 

the  on.-'-t  wp!fth  or  one-tenth  of  the  sv.rf-iro  of  <\11 
his  cropped  lands,  is  saved  bj  snbsoii  draining  to 

Even  on  subeoU-drained  lands  which  still  re- 
quire to  be  laid  up  in  rid^s,  such  as  unctuous 
clays  upon  retentive  subsoils,  souie  eaNiag  of  pro- 
ductive area  can  be  effected  bgr  means  of  a  mode 
of  rif^rnnp;  which  cannot  be  practised  on  nn- 
draiaed  or  even  on  partially  but  imperfectly 
dnined  Uttd.  "After  Iluivedniiieda  pieoe  of 
land,"  says  an  experienced  georgist  in  reference 
to  land  of  this  description,  if  I  wish  to  keep  it 
in  ridges,  which  I  do  when  the  lands  are  wide 
and  on  a  clay  subsoil,  I  plough  each  land  alter- 
nately ridge  and  cast,  always  ploughing  the  two 
lands  that  lie  to  be  ridged  first,  one  on  each  side 
of  tibe  ooeto  be  eeet  By  doi^  ao,  I  fasve  only 
one  finishing  furrow  to  two  lands,  and  that  al- 
ways on  the  top  of  the  ridge,  and  ibey  are  gener- 
ally plaitt  enough  to  hoe  or  to  reap  withoat  Aesh 
striking.  By  this  raode^  theie  is  no  more  tread- 
ing over  the  drain  than  over  any  other  part, 
and  a  considerable  amount  in  manual  labour  is 
saved  annually  in  not  having  to  make  fhrrows 
and  water -trenches,  which  arc  quite  requisite 
before  the  land  is  drained,  though,  besides  tak- 
ing off  the  water,  a  oondderaUe  portion  of  the 
best  soil  is  washed  off  willi  it  " 

Ike  loss  of  rich  soil  and  prime  manure  by  sur- 
fiioe  emrrenta  on  uadrained  retentive  land  is  very 
great.  The  portions  of  soil  most  thoroughly  pul- 
verized, those  which  possess  the  highest  inter- 
mixture of  ammonia,  potash,  and  other  food  of 
I^ants,  and  thoee  whidi  have  been  worked  ky 
ch(  niicnl  net  inn  into  a  state  of  the  greatest  fit- 
ness for  the  iTiunediate  uses  of  the  growth  of 
plants,  are  precisely  the  portions  wkiefa  the  reint 
sweep  away  ;  and  the  amount  of  them  on  all 
kinds  of  undrained  retentive  land  is  so  groat  as 
to  render  the  streams  into  which  they  are  car- 
ried rxcecdingly  turbid;  while  the  amount  on 
fields  which  are  laid  up  in  hirh  and  narrow 
ridges  is  sometimes  so  enormous  as  to  render  the 
littte  rUb  of  dnditaga  almoet  like  thin  paste. 
The  manure  swept  away,  too,  is  the  very  best  on 
the  land, — either  absolutely  liquid  manure,  hold- 
ing in  solution  tfie  largest  possible  proportions  of 
ammonia,— 49  tolid  organic  manure  in  the  last 
fitagp-^  of  oremacansis,  almost  ready  to  assume 
the  acntorm  condition,  and  quite  ready,  in  a 
great  degree,  to  be  abeorbed  ami  amimikited  bf 
the  plants  ;  and  though  the  quantity  washed 
away  cannot  l>e  accurately  estimated,  it  most  in 
all  oaaes  be  very  oonaiderable^  and  in  aotne  ao 
great  as  nearly  to  exceed  belief.  On  pasture 
lands,  also,  the  loss  is  enormous.  Not  only  are 
some  portions  of  the  manure  deposited  by  the 

he  ought  io  prevent  it*  entrance  Into  the  SOfl,  aiid 
get  rid  of  it  as  soon  possible." 


Hocks  washed  away  piecemeal  by  SQCCessive 
heavy  rains  during  the  pasturing  season,  but  a 
Urge  proportion  xemaina  to  be  ewept  off  hy  the 
deluging  r.iinp  f  winter.  Much  of  th'^  manure 
from  the  summer's  depasioring  is  still  on  the 
unfiMie  of  the  kmd  in  autamn ;  and  though  por- 
tiona  of  it  eentiniie  to  link  into  the  soil  till  the 
latter  becomes  saturated,  yet  almost  all  which 
remains  after  the  point  of  saturation  is  swept 
away.  Now  thorough  draining,  in  all  instances, 
prevents  by  far  the  greater  part  of  this  very 
serious  loss  to  both  ploughed  lands  and  graas 
laadi;  and  whenever  the  draining,  the  aoil,  and 
the  weather,  are  such  as  to  criax  into  the  drains 
the  whole  of  the  superfluous  waters  dieciuuged 
by  the  atmosphere,  every  partieie  of  the  kaa  is 
prevented. 

The  draining  of  wet  wheat  lands  occaidons  a 
considerable  saving  in  seed,  and  secures  great  re- 
gnhiity  and  folneas  in  germination  and  growth. 
On  undrained  chv  soils,  many  seeds  of  wheat, 
especiaUy  in  any  unusually  wot  season,  burst  and 
perish ;  aome  young  plants  an  starved,  dwarfed, 
and  eventually  destroyed  by  stagnations  of  cold 
moisture ;  and  some,  in  consequence  of  the  swell- 
ing and  shrinking  of  the  parts  Of  the  soil  from 
excess  of  damp,  are  thrown  out  of  the  ground 
and  killed  l^v  altcrTiriti.'ns  nf  frost  and  thaw. 
Draining  may  occasion  tb»  saving  of  two  pecks 
of  seed  per  acre,  and  prevent  the  less  of  fnm  ene- 
twentieth  to  one-twelfth  of  the  whole  CTOp  firon 
the  destruction  of  seed  and  of  young  plants. 

Draining  prevents  the  injuifoos  efihota  of  the 
stagnation  of  water.   It  does  not,  of  course,  and 
cannot,  diminish  the  quantity  of  water  which 
soils  receive  from  the  atmosphere ;  but,  besides 
rapidly  drawing  off  OOTessive  snppUes  of  it,  and 
averting  some  mnjt  Tni<^chievon8  effects  which  an 
excess  of  it  produces  upon  climate,  soil,  and  vege- 
tation, it  prevents  a  nuBgn  ehemioal  transmu* 
tation  of  its  own  properties  from  stagnation.  The 
njnning  water  of  streams  is,  in  general,  free  from 
the  excrementitious  refuse  of  plants,  and  charged 
with  carbonic  acid,  saline  solutions,  and  ooami- 
nuted  alluvium;  and  it,  in  consequence,  acts  l>i>ne- 
ficially,  for  some  time  at  least,  upon  tiuc  aud 
nutritions  herbage,  and  oeesiions  aU  the  ridi 
and  luxii^i  iti!  vegetation  which  is  well  known 
to  characterise  irrigated  meadows.   Even  water 
which  wells  np  in  the  form  of  springs  ftum  the 
bowels  of  the  land  is,  in  numerous  instances,  so 
highly  charged  with  carbonic  acid  and  saline 
matters  as  to  act  nutriently  upon  many  tine  and 
ussM  land-planto ;  and,  generally,  when  it  has 
an  opposite  effect,  and  produces  the  Famr  kind 
of  miachief  as  arises  from  an  excess  of  surface 
water,  it  really  ceases  to  be  proper  spring  water, 
and  is  converted  by  the  local  peculiarities  of  soil 
and  level  into  water  of  saturation.   But  stag- 
nant water,  whether  from  rain,  from  canals,  from 
pent-up  streams,  or  from  repressed  and  smothered 
springs,  is,  in  all  instances,  destitute  of  the  car- 
bonic acid  and  the  alkahne  mixtures  which 
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WfielaUoM,  wad  inora  or  lem  charged 
vegeial>Ie  excrementitiona  matter  which  is 
If^niotis  to  cultivated  crops.     No  horijiontal 
CBxrent  passes  across  a  collection  of  it  to  carry 
^fitt  aolntions  of  enfMiMiit^  «r  to 

?ETtii  it  out  In  a  sticcession  of  surfaces  for  aera- 
b«ty  on  the  contrary,  a  slow  asoending 
-vertically  through  it,  oeoMloned 
hf  eraporation  from  the  surface, — a  subordinate 
carrent  falls  perpendicularly  down- 
oocaaioned  by  a  lower  temperature  below 
^iB^  a^>'iVL-  .  raid  the  consequence  is  that  the 
roots  of  plants  immor«od  in  it.  instead  of  being 
ili  vitli  aq;Qeoua  eolations  of  all  the  valuable 
pamti  ttb»  •UiMWpbCTe,  im  steeped  and  some- 
tioiee  almost  drowned  in  a  liquid  which  preseni;^ 
'  &m  with  Bcareeiy  a  particle  of  nourishmeDt, 
'  sad  which  ia  drugged  said  polluted  with  acoumu- 
I  hakem  «f  vegetable  excrement.  All  stagnant 
water,  no  matter  how  limpid,  possesses  more  or 
los^  the  disgusting  insipidity  which  indicates 
i  At  nhteaen  of  cnarbonio  acid:  and  Tsry  many 
S{i«cim^ns  of  it  possess  a  foulness  of  both  taste 
sod  cokmr  which  indicates  unwholesozneness  of 
Mofitioi*  If  dnnning,  thciefon,  ^  no  non 
than  ftonskt  the  stagnation  of  water  around  the 
,  soots  of  plants, — did  it  merely  maintain  such  a 

[CBrcnt  or  circala.tion  in  water  as  should  keep  it 
lis  tail  ccaditioOy— it  would  exert  a  great  and 
I  ktn%n  influence  Tipon  the  vegetation  of  the  farm. 
IB  thia  is  true  respeeting  stagnation  in  its  mild- 
er iniCinl  nteges ;  and  as  to  stagnation 
morasees,  and  vegetating  ponds  and 
the  draining  of  it  amounts  to  the  avert- 
of  fevers  and  pestilences  from  man  and  all 
doMestio  aitfino'f,  and  of  death  and  cxter- 
iti  n  fr  rm  idmost  all  kinds  of  vegetables  ex- 
the  Wwest  species  of  aquatic  cryptogams. 
#rsf"**g  of  wet  lai:^  grsatly  xtiMS  the 
overage  spring  and  summer  temperature  of  the 
saRl.  prr^duces  on  effect  upon  the  early  ripening 
hardy  crops,  and  upon  the  hardiness  and  vigour 
"Mf  lindi  r  plants  eqtial  to  what  woidd  nsult 
iHam  cnlttTating  them  a  number  of  degrees  nearer 
I  or,  in  some  instances,  it  occasions 
huawoso  of  genial  wannih  as  pnoti* 
•■f^  to  convert  a  firnincd  field  of  Britain  into  a 
ie\d  of  st  rictly  kindred  powers  to  those  of  an  un- 
I  dnkiaed  field  of  the  same  eompo«ition,  exposure, 
I  Md  ijevatton,  in  the  south    f  France  or  the 
of  Italy. — Kviiporation  is  the  only  moans 
stagnating  and  the  saturating 
^lutUb^od  land  can  escape;  and  at 
Tvr  tamperaturc  thi?  take?  place,  whether 
1^  or  low.  it  ooxununes,  in  the  gusception  of 
jmuid  of  vmter  as  great  a  quantity  of  heat 
'^••olMd  from  the  combustion  of  nearly 
of  conl9.    Suppoee  the  aggregate  fall 
an  acre  of  i^nd  to  amount  in  a  year  to 
Mfc  of  30  ba6bea,mad  anppcNS  onlythe one> 
^rf  it  to  be  di^pei^E**^  from  that  acre  by  eva- 
wjratwn  th'  tofal  quantity  evaporated  through- 
ll  oar  the  year  wouid  be  54,450  eaUe  hat  or  1,619 


'  watea  ef 


j  tons,  and  flili  would  imonnt  on  tiie  avofsge  to 

4*16  tons  per  day,  and  would  absorb  and  carry 
off  a  quantity  of  hf^nt  o-mal  to  all  which  could 
be  obtained  from  the  daily  combustion  of  about 
12  cwts.  of  coals.  Now  all  tills  soonnotts  quan- 
tity of  heat  is  either  actually  ertrartrrl  fnm  thr 
soil  on  which  the  evaporating  wat^r  lies,  or  is  in- 
tercepted froira  the  son's  rays,  and  pzerented  from 
entering  the  soil  by  the  process  of  evaporation ; 
so  that  the  whole  of  it  is  truly  and  absolutely  lost 
for  the  purposes  of  vegetation.  The  depreiisiun 
of  teflvetfcrial  temperature  consequent  on  svapota- 
tion,  or  on  the  want  of  drainage,  is  thus  so  great 
as  ahnost  to  confound  vulgar  belief;  and  this 
depression  most,  hi  eveiy  inshmee,  be  propor> 
t  i  nate  to  the  degree  in  which  f]i"  water  of  stag- 
nation or  the  water  of  saturation  exceeds  the 
quantity  of  circulating  water  requinte  for  vege- 
tation. "  Soils  in  that  state  must  nec^sarily  be 
very  cold  in  the  spring  months,  and  much  colder 
at  the  time  of  the  commencement  of  vegetation, 
and  throughout  the  summer,  than  wdl-dnined 
or  naturally  drier  lands.  If  ivc  trnow  the  cajia- 
ci^  for  heat  of  any  given  soil,  and  the  weight  of 
water  mixed  witii  it  in  exeon,  over  the  proper 
complement  necessary  for  vegetation,  it  would 
be  easy  to  determine,  very  nearly,  the  depression 
of  temperature  caused  by  ite  evaporation.  We 
know  tint  the  heat  of  a  poond  sf  water  in  ito 
gaseo^i?  ptate,  that  is,  as  steam,  would  raise  the 
temperature  of  about  1,000  lbs,  of  water  one 
degree ;  so  tiist  if  the  spfldlie  heato  of  the 
solid  and  the  fluid  bodies  were  alike,  the  evapo- 
ration of  a  pound  of  water  would  keep  down  the 
temperature  of  1,000  lbs.  of  earth  one  degree,  of 
fiOO  Ibfl.  two  degrees,  and  so  on."— But  water 
also  throws  back  into  the  atmosphere  by  radia- 
tion a  vast  quantity  of  heat,  which,  but  for  its 
presence,  would  be  weslved  and  tetadned  hjr  the 
soil.  Water  has  been  nVniTidantly  proved  to  be 
one  of  the  most  powerful  radiators  of  heat,  or 
one  of  the  most  rapidly  cooling  substances,  with 
which  we  are  acquainted;  and  during  frost, 
steaming  water  will  acquire  a  coat  of  ice  sooner 
than  water  cold  from  the  well,  and  boiling  water 
thrown  on  the  ground  will  fraeas  sooner  than 

cold  ivntcr.  A  vrct  surface,  therefore,  is  alto> 
gether  incapable  of  enjoying,  for  any  oonsideiw 
aUe  time,  a  gmial  heat  in  even  the  la«it  and 
wannest  weather;  for,  in  addition  to  the  enor* 
mous  amount  which  it  wastes  in  evaporation,  it 
possesses  but  for  a  brief  period  the  richest  acqui- 
sitions of  it  from  sunshine  till  they  beooms  die. 
sipated  and  lost  by  radiation. — Nor  is  this  all. 
8tagnant  water  is  one  of  the  very  worst  oonduc- 
ton  of  beat,  and,  in  oonsequenoe,  seriously  ob- 
structs the  absorption  of  heat  from  the  sun's  rays 
by  the  subjacent  soil;  and  it  also  acquires  a 
alight  increase  of  weight  from  the  loss  of  heat  by 
eva]>oration  and  radiatioQ,  and,  in  consequence, 
maintains  within  it<«<^!f  a  constant  scries  of  dis- 
placements of  its  warmer  atoms  from  below  by 
the  deMMDt  of  ha  ooslfldatomi  from  above.  The 
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tCffttniB  of  H  which  ooenpies  iH  sntflMe,  In  the 

cool  of  the  evening,  or  at  a  fall  of  tcmporature 
dtirincc  the  day,  cools,  becomes  heavier  by  cool- 
ing, and  immediately  descends ;  and  this  film  of 
cooled  and  oondensed  water  is  immediately  re- 
placed by  warmer  and  lighter  portions,  which 
speedily  form  another  film;  and  thus  stratum 
after  stratum  oools,  condenses,  and  deaoends,  each 

pivirig  off  a  portion  of  its  heat  hj  rndiati  n,  an  l 
forcing  upward  a  body  of  atoms  warmer  than  it- 
self, until,  in  extreme  circumstances,  tiie  whole 
mass  of  water  attains  its  maximum  dengity,  or 
has  sunk  to  the  low  temperature  of  42". — By  all 
these  methods,  then,  evaporation,  radiation,  non- 
oondiMtioii,  and  inoreaw  of  iearify,  thft  water  of 
Btagnatinn  well  as  in  a  large  degree  also  the 
,  water  of  saturation— exerts  a  constant  and  enor- 
j  moiu  refrigerating  inflttenoenpon  aoIL  ''Oatiie 
other  hand,  when  a  soil  is  naturally  so  porous, 
or  tfi  brought  into  such  condition  hy  nrt,  that 
raiu-water  can  siuk  down  into  the  earth,  it  be- 
comes a  oarrier,  an  alert  parvejoT)  insleaid  of  a 
robber  of  heat ;  and  tends  to  raise  permanently 
the  temperature  of  the  mass  of  usefU  Mil ;  and 
this  more  partiealarly  and  henefieUdly  dming 
the  vegetative  season.  Rain-water,  at  that  time, 
conveys  downwards  the  more  elevated  superficial 
beat  of  the  soil,  and  imparts  it  to  the  subsoil  in 
its  oourw  to  the  drains ;  it  leaves  the  soil  in  a  fit 
state  to  receive  fresh  doses  of  rain,  dew,  and  air, 
and  in  a  better  condition  to  absorb  and  retain 
heat,  at  the  sane  time  that  it  promotes,  in  other 
ways,  its  fertility  and  productiveness." 

A  oorioos  fact,  one  of  the  numerous  apparent 
paradoxes  which  often  delight  scientific  inquirers, 
is,  that  the  dnuning  of  wet  land  acts  beneficially 
by  depressing  the  temperature  of  the  soil  in  win- 
ter, just  as  truly  as  by  elevating  it  in  spring  and 
summer.  Stagnant  water,  as  has  been  already 
hinted,  attains  its  maximum  density  at  42°  Fah- 
renheit; so  that  all  decrease  of  temperature  be- 
low that  p<nnt  oaa  ooonr  onlj  at  its  svrlhoe,  and, 
even  when  sinking  to  32<>  and  undsff  will  affect 
only  the  f 'trf;\ce  by  either  expansion  or  congela- 
tion, and  cannot  penetrate  trough  the  body  of 
the  water,  and  still  less  to  the  soU  on  which  it 
lies.  T!,ig  curious  law  is  exemplified  n(»t  only  in 
sheeta  of  water,  or  in  siriot  water  of  stagnation, 
hot  abo  in  all  sndi  water  of  mere  satnntioa  as 
truly  occupies  the  interstioes  among  the  parti- 
cles of  the  soil.  Perennial-rooted  plants  npon 
wet  land,  therefore,  stand  throughout  the  winter 
in  a  minimum  heat  of  about  41° ;  thegrare  never 
allowed  to  settle  down  into  the  dormancy  or  hy- 
bernating  repose  which  is  requisite  for  the  re- 
emittng  of  their  organic  powers;  they  oontinne, 
during  the  severest  and  most  prolonged  frosts,  to 
live  imd  fritter  away  their  strength  in  a  semi- 
active  condition ;  and  when  spring  shakes  them 
thoroughly  up,  and  summer  evokes  them  to  dis- 
charge all  their  functions,  they  prove  to  he  jaded, 
feeble,  and  sickly,  and  are  unable  to  bring  forth 
mon  than  a  fraotion  of  their  nflraial  ainoiuit  of 


prodnoe.  But  on  dry  and  porous  land,  whether 

naturally  dry  or  dried  by  draining,  the  temperature 
of  the  soil  cools  down  to  the  point  of  obtaining 
protection  from  snow,  and  perennial-rooted  plants 
enjoy  a  long  and  a  fast  sleep  throughout  the  win- 
ter, and  then  they  start  np  in  spring  with  the 
energy  of  renovated  strengtii  and  reinvigorated 
being. 

Draining  acts  beneficially  on  the  roots  of  plants, 
increasing  their  range  for  feeding,  aiding  the 
heaKhiness  of  their  absorption,  and  preventing 
injury  from  their  cxcrementition.    The  roots  of 
plants,  l)y  a  most  beautiful  provision  of  the  Cre- 
ator, grow  only  by  increment  at  the  ends ;  and 
when  stiff  soib  avs  randeied  poroos  and  dry  by 
draining,  the  roots  are  coaled  out  in  all  direc- 
tions, both  horizontal  and  perpendicular, — the 
rapid  fbrmatioB  of  spongioles  or  fteding  etiHees 
is  indu(%d^ — both  the  iNiIk  and  the  ramifications 
of  the  entire  root  are  greatly  increased. — and, 
when  the  plants  die,  the  roots  rcmaiu  and  decay- 
in  the  soil,  adding  to  ite  depth,  and  resolving 
themselves  into  accumulated  humus  for  feeding 
their  successors. — Absorption  through  the  spon- 
gioles, indeed,  might  seem,  on  first  thought,  to 
be  benefited  by  excess  of  water,  and  is  known  in 
all  instances  to  require  some  degree  of  moisture, 
as  well  as  seen  in  many  to  be  carried  on  during 
constant  immersion  of  the  roots  in  mere  water  ; 
but,  except  in  aquatic  cryptogams  and  other 
marsh  plants,  it  requires  a  continual  and  large 
supply  of  oxjgfn  tot  the  preparation  or  maeeta^ 
tion  of  its  food  in  the  soil, — it  presupposes  circa^ 
lation  of  moisture  no  less  than  succcssional  snp- 
pUes  of  food, — and  hence,  when  the  soil  is  drown- 
t  d  vitli  either  stagnant  or  saturating  water,  the 
food  of  land  plants  is  both  ill-macerated  and  ex- 
cessively diluted,  and  the  absorption  of  it  becomes 
flow  and  siokly,  and  is  fiallowed  by  more  or  less 
of  vegetable  atrophy. — The  law  of  radical  growth 
by  increment  at  the  ends,  not  only  pushes  out 
the  spongioles  in  seardi  Ol  fteah  food,  but  also 
carries  them  away  from  the  deposition  of  excre- 
ment.  "Now,"  says  Dr.  Madden,  "when  there 
is  an  excess  of  water  in  soil,  ail  the  soluble  mat- 
ter ronst  be  continually  deseending  on  account 
of  the  grf-ntrr  specific  gravity  of  the  solution  ; 
and  ooneequcntly,  the  prevailing  direction  of  the 
roots  of  plants  growing  in  marshy  ground  should 
be  perpendicular,  as  this  is  the  direction  in  which 
the  greatest  supply  of  food  will  be  obtained. 
Now,  I  rather  think  that  obaervation  will  prove 
the  oorreolaess  of  this  remark ;  at  least,  I  know 
well  that  innny  marsh  plants  have  a  horizontal 
underground  stem  or  zhisoma  from  which  the 
rootiets  proceed  fireetly  downwarda  If,  how- 
ever, the  roots  of  plants  descend,  it  follows  that 
the  excretion  of  to-day  will  be  relatively  nearer 
the  surface  than  the  spongioles  of  to-morrow ; 
and  consequently,  if  an  excess  of  water  be  pre- 
sent, all  excretions  of  plants  being  at  first  soluble 
in  water,  it  will  follow  that  the  excremeotitious 
matter  will  become  immediately  mingled  with 
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tti  IM.  ami  applied  dinellf  to  ilie  tpongiole. 

Iftiiis  cbservnt  i  n  bo  correct,  it  should  bo  found 
tktt  manhj  plmuta  axe  not  ao  wuljr  ii^jared  hj 
tBMpiifln  Of  vxenineiKKUMii  natwin  as 
fa''3«iag  in  drier  situations,  which  may 
rr^  tiaUr  he  a^ccount«d  for  by  the  ert»;itcr  quantity 
ot  Said  at  aii  times  circulating  through  ibem." 
fh»  drmung  of  wet  araUe  land,  thmlbm,  by 
retiJ-iTinsr  the  soil  poroua,  and  prevrr,t:Ti^  Fntn- 
mkNi  with  water,  both  enables  the  rootlets  to 
atBKft  latenDf  Uraai  tin  exei«nieDtiti<Nia  de- 
posiu,  and  hinders  these  deposits  from  being 
hM  in  »jIution  and  from  settling  down  to  the 
prpe^culax  rootlets  in  the  manner  of  sedi- 


Thf  draining  of  land  which  has  either  a  stiff 
CI  a  porous  soil  incttmbent  on  impenrioaa  sub- 
dtnXM,  provides  a  reserroir  or  oomparativelyam- 
fl.  rupplj  if  xygenated  moisture  or  of  fresh 
water  during  the  prevalsnoe  of  droughts.  The 
■sbsoii,  whatever  be  its  character,  regulates  the 
■Iflf  ef  wsiitnxa.  When  excessively  porous,  it 
the  mipcrincnmbent  to  be  parched 
sad  uid;  when  spongy,  it  imparts  to  the  6oil 
aek  A  f  [iTilj  of  saturation  as  renders  it  fit 
aaly  for  aquatics;  and  when  impervious,  it  oc- 
CMioas  snr&oe  stagnation  during  the  prevalence 
«f  vat  westhwysnd  total  enieestion  after  aeon- 
tiaaance  of  drought.  But  a  subsoil  of  Euch  po- 
rwity  as  to  act  like  a  fiUrr.  promotes  both  the 
etij  descent  of  water  during  rains  and  the  free 
lacent  vapoar  during  droughts;  it  I  1  uth 
t!ie  water  of  rr^ins  -.mi  the  hcnt  i  f  droughts 
reimiy  down  to  the  subt^frraaean  cbaauels,  and 
k  cuaMsqiieana  naintyns  the  preeiw  kind  of 
ercab.tioQ  which  the  changing  conditions  of  the 
•ad  and  the  weather  require ;  it  permits  excess 
af  watsr  tnm  idtber  springs  or  sarftee  to  pass 
isi^  wiKhaaU  iigoiy  to  v^etatlon,  and,  at  the 
tam*  tfm^,  maintains  a  snfficient  «'ipply  of  writer 
withia  range  of  the  roots  of  plants,  or  at  ku^l 
vittiB  laaige  of  evaponition  anumgit  them,  to 
keep  them  from  being  withered  or  starved  dur- 
ing even  the  driest  aeasons.  Both  the  mechani- 
ariaod  tLe  daeniesl  actioo  of  drainage,  also,  act 
ikvoorably  on  the  maintenance  of  moisture.  "  It 
aHfbt  be  9upp<:«ed  that  a  soil  improved  by  sub- 
«fl  drainiug,"  remarks  Mr.  .Shier,  "would  be 
SMsefiftliis  to  suifer  duriT  protracted  drought 
than  aa  nndratned  one.  This,  however,  is  not 
t&e  case;  the  plants  being  found  fresh  and  vig- 
aMi^  v^dls  tkose  of  •  sold,  oonpset,  and  on- 

i-sined  Sffil  art?  V  ;mt  up.  This  ."ir;?ps  from 
caa£>es, — the  improved  texture  and  ab- 
power,  the  greater  depth  sad  flying 
aarfkee  afforded  to  the  roots,  and  the  facility  with 
which  water  adheres  in  a  state  fit  for  nourishing 
the  roots.  When  the  exc«!;sa  of  water  gets  readily 
file  dniii%  ikat  which  adheres  con- 
caibcnic  acid,  oxygen,  ammonia,  and  other 
and  alimentary  substances ;  while  the 
of  nndrained  soali  ia  prejudicial, 
air,  I7  keefiqg  ii^aiiovs  ditaolved 


subalaBOea  in  eontsct  with  the  roola»  and  by  the 

cold  incident  to  excess  of  mnibture." 

But  we  must  distinguish  between  currents  of 
water  at  a  proper  depth  within  or  beneath  a 
porous  subsoil,  and  a  body  of  stagnant  or  of  sa- 
turating water  along  the  bosom  of  an  impervious 
subsoU ;  for  the  latter  sends  up  noxious  moisture 
into  the  aoQ  by  eapiUafy  attnietion, — it  sustains 
the  same  relation  to  the  farmer's  fields  which 
abhorred  "  bottom  water"  sustains  to  the  flower- 
poti  and  flower-beds  of  gardeners  and  florista,— 
and  the  necessity  or  at  least  great  advantage  of 
dissipating  it  is  one  of  several  very  cogent  reasons 
for  preferring  deep  draining  to  shallow  draining 
in  adl  lands  which  have  refeanUve  subaeila  Some 
persons,  indeed,  question  the  existence  of  such 
an  agency  as  capillary  attraction  through  the 
minute  interaliees  of  land,  and  deny  that  either 
soil  or  subsoil  is  expanded  by  wat  r  rt^^irp;  from 
below  i  but  if  they  will  pour  a  little  water  into 
tbo  pan  of  a  eommon  flower-poi,  filled  with  mo- 
derately dry  soil,  they  will  observe  it  to  be  drawn 
speedily  tip  into  the  soil, — and  if  they  will  fill 
two  Oower-pots  with  moderately  wet  soil,  and  put 
some  water  utto  the  pan  of  the  one  but  no  water 
into  the  pan  of  the  other,  they  will  observe  the 
soil  of  the  Watered  pot  to  remain  {Aump  and  foil, 
and  the  toil  of  the  nnwmtered  pot  to  oontraet,  and 
to  leave  a  crevice  between  its  own  exterior  and 
the  sides  of  the  pot.  Now  either  stagnant  or 
saturant  water  taken  up  by  capillary  attraction 
wants  both  the  hast  and  the  gases  which  are  re- 
quisite to  vegetation ;  and  the  carrying  it  off  by 
means  of  deep  drains  practically  amounts  to  the 
withdrawal  of  dead  and  innntritioos  m<ristare 
from  the  soil. 

Draining  acts  powerfully,  and  in  a  great  di- 
versity of  ways,  upon  the  cAeadeail  condition  of 
the  soil.  Some  of  the  many  chemical  effects 
hivo.  not  yet  been  investigated  ;  others  are  in- 
timately competed  with  the  maceration  of  the 
food  of  plsnto;  sad  others  are  intimately  con- 
nected  with  the  action  and  affinities  of  multitu- 
dinous manures.  See  the  articles  Food,  Ma.«(- 
tran.  Sons,  and  AouoonnrBAi.CHni8TBT.  Only 
a  very  few,  which  either  are  general,  or  relate  to 
the  saline  constituents  of  soil,  or  have  connexion 
with  lime  or  with  fium-yard  manure,  need  here 
be  selected  for  brief  notice.— The  free  MOeia  of 
air  and  of  rain  water  through  the  pores  of  the 
soil  occasions  steady  and  normal  decomposition 
of  both  oi]gaaio  sad  miaenl  snhstaaccs,  and 
maintains  a  regular  and  constant  process  of  trans- 
mutation for  macerating  them  into  food  absorb- 
able by  the  spongioles.  Oxygen  is  eeaential  to 
all  the  decompositions  which  occur,  whether  in 
porous  soil  or  under  saturation  ;  and  the  effect 3 
which  result  from  oxygen  freely  and  profusely 
supplied  from  the  idr,  ace  widely  dissimilar  to 
those  which  result  from  sparse  and  reluct.-\nt 
supplies  of  it  as  a  constituent  of  water.  When 
oxygen  malies  down  tnm  the  atmosphen,  It^  in 
Buuqr  waj^  eoonoDtses  botii  the  orgaaio  and  the 
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inorganio  substances  for  the  use  of  plaats, — and, 
in  particular,  combines  with  the  carhon  of  hnmus 
to  afford  a  constant  supply  of  carbonio  acid ;  but 
wbMi,  u  in  aU  ntmted  mH,  mtygtia  h  obtaiiuNi 
by  decomposing  suhstancrs  'vh  nlly  or  chiefly  from 
wtkUit,  the  hydrogen  which  was  in  combination 
with  it  if  Mt  ftee,,— «ad  yAmuifet  it  <bMs  not 
find  a  profusion  of  putrescent  animal  matter  to 
supply  it  with  nitrogen  for  forming  ammonia,  it 
rushes  into  combination  with  the  carbon  of  hu- 
mus, and  in  consequence  diverts  a  considerable 
portion  of  the  fixid  of  plants  into  the  useless  or 
noxious  form  of  carburetted  hydrogen.   A  piece 
of  sheep-skin  patrefied  under  wator  beemnet 
leaden  blue,  gives  off  a  fetid  and  very  ammonia- 
cal  smell,  and,  when  boiled  in  the  water  of  its 
putrebetion,  it  mdreeied  hf  tinotore  of  galls, 
j  but  throws  down  :i  (  n^iderablc  precipitate  with 
protomuriate  of  tin ;  and  another  piece  of  the 
8MB6  dtin,  putrefied  in  th«  ame  tempetmtnrs, 
but  kept  merely  moist  and  in  contact  with  the 
j  atmosphere,  suffers  no  change  of  colour,  gives  off 
a  disagreeably  pungent  smell,  as  if  acetic  acid 
J  were  pMMnt^  and,  when  boiled  in  water,  throws 
down  a  precipitate  with  tincture  of  g:ills,  hut  is 
{  very  slightly  if  at  all  affected  by  protorouriate 
I  of  tin.  ThitittttwiM  of  putrefied  dw0|»^dnwM 
]  ascertldned  hy  experiment  nf  Dr.  Madden  ;  and 
j  UioQgh  it  &ils  to  show  the  precise  results  of 
I  etiber  eue  <f  deoomppritiini,  it  lery  dntinctly 
proves  that  decompodtton  of  animal  matter  under 
I  the  action  of  air  and  mere  moisture  evolves  very 
'  different  principles  firom  decomposition  of  the 
I  same  animal  matter  under  an  inunerrion  or  sa- 
turation of  water. 

The  chemical  effects  of  draining  upon  the  saline 
if^raffienla  of  aott  may  be  lllnatarated  by  two 
select  instances.  Carbonate  of  lime  and  muriate 
of  soda^  which  exist  in  very  many  kinds  of  soil, 
do  not  act  upon  eadi  other  under  ezoeas  of  nioi»> 
ture,  but  mutually  interchange  their  elements 
under  slight  or  moderate  moisture,  so  as  to  pro- 
daoe  muriate  of  lime  and  carbonate  of  soda. 
Both  of  the  latter  saHa  are  valuable  to  adl^the 
muriate  of  lime  by  increasing  t)ie  soil's  capacity 
of  absorption,  and  tho  carbonate  of  lime  by  in- 
ereaalng  the  aolvbility  of  ila  eigaiiie  oonstitu- 
ents.  Tn  most  cases,  in  mnsequence  of  tho 
soil  being  comparatively  dry  when  the  pheno- 
flsenon  oocun,  the  oatbooate  of  loda,  unnedi' 
ately  on  being  formed,  escapes  from  further 
chemical  action  by  effervescence ;  but  both  it 
and  the  muriate  of  lime  are  soluable  in  water ; 
and  when,  in  any  circumstanoea,  they  afterwards 
meet  each  other  in  solution,  they  re-interchange 
;  their  elements,  and  resolve  themselves  into  the 
I  original  form  of  carbonate  of  fime  and  muriate 
of  soda. — The  ?i;lphate  of  lime  or  gypsum  exists 
in  moet  fertile  soils,  and  the  gaseous  and  very 
valuabte  oarbonale  of  ammonia  it  eonitantly 
eliminated  from  the  coni  int  decomposition  of 
vegetable  and  animal  matters  in  the  soil ;  and 
wn«i  theae  two  mbatanoee  are  within  nmgc  of 


each  other  in  moderatdy  moirt  aoil,  Ihqr  inleV' 

change  elements  and  form  sulphate  of  ammonia 
and  carbonate  of  lime.  "  JNow  this  change  is  of 
gTMt  oomequenee.  Let  na  suppose,  for  inetance, 

that,  from  a  want  of  proper  mixture  of  the  man- 
ure with  the  soil,  so  much  manure  is  in  one  spot 
— wbioh  nraat  oeoor  for  the  firat  year  or  so  of 
each  rotation  in  drill  husbandry — that  the  quan- 
tity of  ammonia  given  off  is  more  than  one-half 
per  cent,  of  the  soil  around  it.   Should  nothing 
prevent  it,  the  excess  of  this  valuaUa  ingredient 
would  escape  into  the  air.    If,  however,  sulphate 
of  lime  were  present,  the  alkali,  which  would 
have  become  earbonate  by  union  with  the  mr- 
bonic  acid  always  existing  in  soil,  would  imme- 
diately be  absorbed;  and,  provided  the  soil  were 
not  too  wet,  the  change  above  alluded  to  would 
occur,  and  sulphate  of  ammonia  be  formed,  which, 
being  perfectly  fixed,  will  remain  any  length  of 
time  without  being  dissipated  or  lost.  When, 
however,  by  the  occurreoM  of  a  good  shower  of 
rain,  the  sulphate  of  ammonia  is  dissolved,  and  | 
thus  brought  in  contact  with  the  carbonate  of  { 
lime,  the  oppodte  ohange  graduaDy  oooura^  and 
carbonate  of  ammonia  and  sulptirxtr^  of  lime  are 
reproduced." — Thus  in  the  case  of  both  of  the 
aeta  of  aalto  whidi  we  have  named,  ehai^Kea  are 
produced  in  moderately  moist  or  properly  drained  ' 
soil,  not  only  of  a  kind  important  to  vegetation 
and  to  the  eooiioagiabg  of  the  food  of  plants,  but 
of  a  nature  diaaubrioaUifoiiptMdte  to  such  as  take  j 
place  in  tho  presence  of  an  excess  of  water. 

Tho  effect  ui  draining  upon  both  the  chemical 
andthemechanicalao^oaofeauatieliffie  is  great,  j 
Lime  naturally  decomposes  and  converts  into  the 
food  of  plants  many  varieties  of  dead  vegetable 
matter  which,  but  for  ita  aeUon,  would  Ue  inert  [ 
in  the  soil ;  1  nt  it  requires  a  free  circulation  of 
air  through  the  interstices  of  the  soil  and  among 
ita  own  partidea,  in  order  to  ita  exerting  its 
power;  and,  when  dispersed  throughout  a  soil 
which  is  saturated  with  moisture,  it  losc3  its 
causticity,  and  becomes  as  worthless  and  almost 
as  deleterious  as  drowned  chalk.  Idme  naturally 
acts  also  with  mechanical  effect,  separating  the 
partidea  of  adhesive  soil,  and  drying  and  pul- 
veriaing  hard  and  doddy  day;  but  it  eaa  pro- 
duce this  effect  only  in  the  absence  nf  all  excess 
or  satuntion  of  moisture ;  and  if  applied  to  days 
in  a  wet  and  aatutated  eondition,  it  would  oon- 
vert  them  into  a  kind  of  mortar,  and  would  oc- 
casion them  to  become  almost  as  hard  as  pave- 
ment during  droughts.  Even  when  lime  is 
spread  as  a  top-dreasing  upon  grass-land,  it  can 
produce  its  well  known  beneficial  effect  only  if 
the  land  be  either  naturally  dry  or  artificially  i 
drained.  Ifaay  plouf^ied  fidda,  in  either  n  na- 
turally or  an  artificially  dry  condition,  contain 
such  an  excess  of  v^ctable  matter  as  to  want 
snffie^t  eohedon  or  oonnstency  for  giving  me- 
chanical  support  to  plants ;  and  when  they  are 
such  free  filtrators  as  never  to  become  stagnantly 
saturated  with  rains,  they  derive  ttm  Ibie  the 
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ptai  aij'iitional  advantage  of  haviag  part  of 
l*-:ir  .-."ft  and  incoherent  substance  converted 
tsto  ft  eapporting  pabulum ;  but  this  advantage, 
alnfyaa  tiM  pmvioaa  ones,  oaiinot  be  obtained 
«n  tny  land  which  is  exccssivelj  wet;  f  r  there 
the  little  mmases  of  soft  organio  matter  are  soaked 
*M  water  fike  sponges,  and  the  lime  liet  inco- 
,  hnentlj  beside  tlmn  like  loDpa  asd  paitidca  of 

I  etnra^  chalk. 

j    The  effect  of  draining  upon  farm- jard  manure 
aawcnts,  in  aU  instancefl,  to  the  opipottitae  and 
r"ril:ir  dec^rnp'-'^itirrn  of  the  manure,  and,  in 
Ktxae,  to  the  economiziag  of  a  large  proportion  of 
ili  aalrieak  principlefl.  In  wet  land,  the  pulpy 
p^ionjs  of  the  manure  are  taken  up  by  the 
wer.  and  deposited  low  in  the  soil  aa  sediment, 
•ad  the  stzaw/  portions  ate  ntttfatM  with  water 
aitd  milt  daowDpoeitlnii — so  that,  during  spring 
and  eaxij  sammer,  very  little  fuod  is  fumiBhed  to 
the  fOfta^  plaote  bj  the  manure ;  and  when  pro- 
iHgad  beat  erventnalljr  eanriet  eff  the  exeen  of 
Bftoistnre.  the  p!?.nts  tit--^  overfed  in  the  upper 
pan  «f  the  soil  bjr  the  sudden  decomposition  of 
tke  fttaw,  and  wirM  in  the  lower  part  of  the 
■iflhf  the  m anuria]  sediment  which  their  roots 
are  tfe^  al4e  to  reach. — and,  at  a  late  period  of 
the  Season,  they  nuh  rapidly  up  to  maturity, 
vTth  each  a  surfeiting  of  their  sap-vessels  as  is 
Kttle  Tesg  diseased  or  mischievous  than  their 
and  languor  in  spring.   The  result  is 
(wbetter  tte  manure  be  sprtad  through 
the  whole  foil  or  deposited  in  drills  ;  yet,  in  con- 
■eqvenoe  of  the  latter  method  disposing  the  man- 
vre  in  larger  masses,  and  offerinir  muoh  less 
ise^fy  toe  the  eeparation  of  th   p  Ipy  portions 
from  th«  strawT  portions,  the  effect  is  less  malign 
m  drills  than  in  dispersion.    "  As  an  instance 
m  paiat,  yatatoca  eamM«  he  meoeMflinj  railed 
•  z.  *et  kind,  when  the  raan-iro  is  spread  hroad- 
<m  the  ground  in  autumn  or  early  in  spring, 
godi  pnetiee  can  ioooeed,  the  hmd  nnitt 
a  teart.   But  even  in  drills,  on  wet  land, 
the             will  he  decomposed  in  different  ie- 
g^«es  and  at  different  times.   The  driest  portion 
ef  HkB  taH  wID  dnt  and  noei  dRwtaany  deooiii> 
p  'v:  ths  manure ;  the  hardest,  next  in  dcprce 
time;  aad  the  wettest  will  retain  it  in  a 
I  of  aaeeratioii,  afe  Ibng  aa  tiie  water  is'uh' 
by  drought.  Brides  manure  remiun- 
i»?  fccrt  in  wet  land,  it  also  remuns  inert  in 
aoeh  fatod  rendered  dry  by  drought.    In  that 
pnBoBMati  tiie  manure  heeonaes  desiccated, 
■afcc-jmposecf,  and  cn^iily  ppprirritcd  from  the 
Md,  vbich  becomes  like  a  sterile  powder,  and 
aaataa  ae  mtfl  the  letan  of  taia.  Weie  the 
r»ir|  Co  6D  itt  moderate  quantities,  the  decom- 
^:2:'-i.jc    the  m.inare  woiJd  be  rapidly  hastened 
ia  tiie  warm  soil ;  but  if,  in  inordinate  quantities, 
iaifWMBfMlrfficili  Woold  be  retarded  as  effectually 
laWtle  drought,  although  in  this  case  it  would 
hi  hmpated  before  decomposition.  Nothing 
«e  iveBonndngfy  prow  the  bencfifa  «f  dnin- 
^  la  ^eauSraetariag  tba  leitf%or 
II   


ure  to  the  soil,  than  in  contemplating  the  banc- 
fill  efTfcts  of  too  much  drought  or  moisttirc  on 
manure.  And  to  render  the  proof  the  stronger, 
we  have  only  to  contrast  these  effeets  with  the 
effect  of  drained  land  on  manure.  The  moment 
that  manure  is  deposited  in  a  proper  state,  that 
is  in  a  state  of  humidity  in  drained  land,  its 
juices  arc  aljsorbed  by  tlie  dry  soil,  and  retained 
there  as  in  a  wet  sponge  half  squeezed.  The 
strawy  portion  being  thus  deprived  of  moisture 
hy  absorption,  and  still  surrounded  with  com- 
paratively dry  soil,  which  retains  heat  >vitliin  it- 
self, and  readily  absorbs  more  from  the  air,  it  is 
readily  deeomposed,  and  eoon  becomes  intinuttely 
blended  with  the  soil.  Food  in  a  aemi-raoist- 
state  is  thus  placed  near  and  ready  prepared  for 
the  tender  q[>ongiolc8  of  plants  to  exitt  upon ;  and 
Wfponng  11m  weather  no  better,  but  only  the 
same  as  in  a  case  of  manure  deposited  in  un- 
drained  land,  the  progress  of  vegetation  will  com- 
pletely ontstrip  tiiat  in  the  lafter." 

Draining  promotes  the  healthiness  and  the 
vigorous  growth  of  plants  by  kssming  the  hu- 
uSdlty  of  the  lower  regions  of  llie  atmosphere. 
The  coldness  of  wet  lands  condenses  the  aqueous 
contents  of  the  immediately  incumbent  atmo- 
sphere into  vapours  so  thick  as  sometimes  to  be 
visible,  and  the  diaripatiim  of  their  excess  of 
water  chiefly  by  evaporation  produces  almost 
constant  accumulations  of  aeriform  humidity 
over  thdr  enrftMe ;  so  that,  from  theae  two 
causes,  wet  lands  ure  overhung  by  an  cnormouBly 
larger  amount  of  humidity  than  lands  which  are 
dry.  Now  this  excess  of  hnmidi^  dwarfs  and 
deteriorates  land  plants  at  once  by  Isssening 
their  absorption  of  carbonic  acid,  by  decreasing 
their  evaporation  of  the  useless  portions  of  their 
aap,  and  by  diminishing  the  nomher  of  thdr  sto* 
mata  or  organs  of  communication  with  the  atmo- 
sphere. The  absorption  of  carbonic  acid  through 
the  stomata  of  leaves  la  the  prindpel  ftihotibn  for 
the  supply  of  carbon, — the  bulkiest  and  heaviest 
of  all  the  constituent  clcmcnla  of  all  land  plants ; 
absorption  takes  in  this  gaseous  substance  from 
the  atBunphere,  to  sub)eet  it  to  ehemleal  diange 
within  the  walls  of  minTito  subcuticular  cells; 
and  whenever  the  stomata  are  dogged  or  the 
edb  are  ^Ded  with  asoiatiive  from  depodtieiis  of 
finely  divided  vapoitf  npon  the  leaves,  the  pro- 
ceiKi  of  absorption  is,  for  a  time,  cither  encum- 
bered or  altogether  arrested.  But  through  the 
same  stomata,  the  leaves  of  healthy  plants  re- 
quire to  throw  out  into  the  atmosphere  about 
two-thirds  of  all  the  crude  sap  which  ascends 
from  tlie  roote,  end  a  atill  larger  proportion  in 
the  case  of  land  plants  growing  on  wet  soil ;  the 
evaporation  of  this  proportion  of  the  sap  is  essen- 
tial to  the  elaboration  of  the  remainder  into  cam- 
bium ;  and  whenever  the  stomata  are  wholly  or 
partially  closed  by  atmospheric  depositions  of 
humidity,  the  process  of  evaporation  is  just  as 
truly  impeded  as  that  of  abeorption.  And  when 
the  deggiiig  of  the  Btomata  by  homiditj  is  either 
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I 

frequent  or  prolonged,  the  plants  begin  to  ac- 1  Now  dnuning  aids  vegetation  by  occasioning  ! 
commodate  themselves  to  the  circumstances  in   a  jrrcat  increase  in  the  deposition  of  dews.    I>ry,  I 


whioh  they  grow,  and  gradually  olose  up  ur  ex- 
tingniah  stom  after  stoma  till  the  total  nnmber 

of  their  gtoinata  becomes  greatly  diniinisher!.  and 
their  very  power  of  absorption  and  evaporation 
beoomea  OMmepondingfy  deereaaed.  Now  drain- 
ing removM  the  caase  of  these  serious  evils,  and, 
in  consequence,  removes  the  evils  th'jinsnjlvc^. 

But  the  removal  of  excessive  humidity  from 
the  immediately  incumbent  atmosphere,  con- 
jointly with  the  increase  of  heat  in  both  air  and 
soil  which  resolta  from  draining,  prevents  also  a 
largo  proportion  of  tbe  injuries  which  aocrue  to 
tho  crops  of  wet  lands  fnun  lioar-frost.  "The 
hurtful  effect  of  rime  or  hoar-frost  on  vegeta- 
tion," observes  Mr.  Black,  in  his  account  of  the 
draining  of  the  estate  of  Sjiottiswocnie  in  Ber- 
wickshire, "is  a  circumstance  fuiiii!i:ir  tonll  wlio 
have  had  experience  of  cold  and  elevated  dis- 
tricts, or  of  tow«r  lands  subjeot  to  eihalations, 
or  excluded  from  tho  influrnce  of  the  snn  and 
currents  of  air.  The  frost-rime,  in  tho  swampy 
hdUowB  of  tho  artate  of  Spottiswoode,  was  tvaaAy 
vnm  in  tho  warmest  seasons,  to  be  productive  of 
serious  inconvenience  and  injury  to  the  growing 
crops, — and  that  chiefly  at  the  period  when  tho 


porous,  and  thoroughly  pulverulent  soils  radiate 
heat  from  a  vastly  greatar  Bismber  of  poinli  Ihaa 

wet  or  compact  soilg,  and  in  consequence  receive 
more  abundant  depositions  of  dew  in  compara- 
tively high  temperatuTes,  and  oootinuo  to  re- 
ceive some  at  such  low  temperatures  as  prevent 
the  wet  and  compact  soils  from  receiving  any. 
>Sand6  arc  powerful  attracton)  of  dew,  and,  in 
some  oountriies,  depend  ahnost  wholly  upon  it  . 
fur  tho  5nppr>rt  of  vej^^etation.    The  sandy  plains  I 
of  Chili  rarely  receive  any  rain,  and  might  seem,  j 
from  their  positioa,  to  be  deedy  akin  to  tho  tat- 
tensive  sandy  dt-^erta  of  Africa;  yet,  iu  conso-  ^ 
qucnce  of  thoir  profuse  radiation  of  heat  by  daj,  j 
and  of  their  reoetving  wondrous  depositiona  of 
dew  during  the  splendid  nights  of  their  climate,  \ 
tliey  tnuintain  a  comparatively  high  fertility. 
Even  some  sandy  spots  in  Africa,  which  are  never 
refreshed  by  either  springa^  raias^  or  artificial 
supplies  of  water,  possess  a  flourishing  growth 
of  trees;  while  soils  of  some  oohesiveness  in  the  | 
aamo  htitode,  and  not  tea  distant,  require  to  be  ' 
irrigated  in  order  to  their  sustaining  vegetable  | 
life.    Tlie  luw  meadows  on  tlie  hanks  of  streams 
in  Eritaiu  owe  a  considerable  portion  ui'  their 


grain  was  approaching  to  its  matnrer  state.  |  superior  productiveness  to  cofnous  depositions  of 


This  evil,  it  may  be  said,  has  been  removed, 
or  at  least  is  now  so  little  felt  that  the  grain 
prodoood  in  these  very  hollows  has,  for  many 
years,  escaped  the  smallest  perceptible  injury 
from  this  cause.  Indeed,  any  one  who  will 
look  along  a  moist  and  swampy  surface,  when 
tho  frost -rime  prevails,  will  see  the  vast  and 
beneficial  effects  to  the  climate  around,  of  the 
removal  of  so  obvious  a  source  of  injury.  2fo 
one  can  nlstako  the  proximate  cause  of  the 
phenomenon  itself,  since  the  rime  will  be  seen 
to  hang  over  every  swampy  phce,  and  to  follow 
the  turns  of  every  rivulet  and  marshy  tract." 
Yet,  during  winter,  hoar-froast  is  a  decided  ben- 
efit, rather  than  an  evil,  and  jiruteet^  the  leaves 
of  tiloveri  brassicas,  and  other  winter-standing 


plants  from  soffering  a  lower  depreasion  of  tern-  the  pvooem  of  depositing  dew  will  take  place  m 


perature  than  32°  of  Fahrenheit,  exartly  a.^^  a 
carpeting  of  snow  protects  the  soil ;  and  the  sea- 
son in  whioh  hoar-frost  does  injury  is  that  of  the 
maturing  (tf  annual  crops, — both  depriving  them 
of  the  dewa  which  it  congeals,  and  subjecting 
thetn  to  a  mischievous  degree  ul  cold.  When 
tho  humidity  of  tbe  low«r  strata  of  the  atmo- 
sphere ifl  occanioned  either  by  the  condensutiyu 
and  descent  of  the  vapour  of  the  clouds  or  by 
the  evaporation  of  tho  water  of  lills,  rivers,  and 
lakes,  and  when  it  exists  in  a  region  and  over 
lands  of  sufficient  warmth  to  avert  all  risk  of 
frost,  it  constitutes  the  most  refreshing  and  fer- 
tilising kind  of  moisture  which  vegetiktion  can 
obtain,  and  resolves  itself,  during  stimmcr  and 
autumn,  into  ''the  dewa  of  heaven, '  so  gratpful 
and  so  reviving  in  almost  everjr  onltivated  re^on 
of  the  globe. 


dew,  the  volumes  of  air  immediately  over  the 
streams  receiving  a  profusion  of  humidity  from 
evaporation,  the  wind  and  cold  dispersing  and 
condensing  this  humidity  by  night,  and  the 
finely  divided  and  filamentotis  structure  of  the 
meadow-grasses  peculiarly  lilting  theui  fur  drink- 
ing up  the  dewy  globules.  Nor  is  the  benefit  from 
the  dew  confined  to  the  pnperficial  layers  of  the 
soil.  "  If  a  soil  be  sufficiently  permeable  by  nir, 
and  not  saturated  with  water,  it  ia  in  a  state  to 
receive  accessiuns  of  moisture  from  the  atmo- 
sphero,  which  is  a  constant  and  inexhaustible 
vdiido  of  humidity;  and  if  the  temperature  of 
a  sufficiently  porous  snbsoil  be  at  or  below  tho 
dew-point,  as  will  frequently  be  the  ci«e  during 
some  portion  of  the  day  iu  tbe  summer  season. 


the  interior  parts  of  the  soil  during  the  day,  at 
the  same  time  that  the  extejrior  or  surGkce  of  the 
ground  may  be  projecting  both  heat  and  moi*> 
ture  into  the  atmosphere.  This  process  is  e^^ 
dcntly  dependent  ou  the  relative  t^mpemtures 
and  degrees  of  aqueous  repletion  ot  the  air  and 
subsoil  at  a  given  time,  and  independent  of  the 
hygrometric  power  of  the  latter,  which  is,  how- 
ever, a  potent  auxiliary  to  the  acquisition  and 
retention  <^  atmespherio  moisture  by  soil,  parti, 
cularly  in  its  interior  parts." 

Dnuning  has  a  powerful  effect  on  the  salubri- 
ousness  of  climate ;  and  though  this  consideia-. 
tion  does  not  directly  aAot  the  soil,  it  touches 
the  farmer  in  the  very  Bensitive  points  of  tho 
life  and  healthiness  of  all  his  live-stock  and  tdi 
his  human  dependants.  Srainiaig  ii  tiie  ehief 
georgioal  improvement  or  i^rioultural  opsmtieik 
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»ci.h  bear?  immediately  upon  henlth  ;  bnt  it 
mm  lo  mighty  a  power  as  to  convert  r^oos 
4  wAhot  peiHIenoe  to  both  man  and  beast  into 
refiwM  of  eminent  hoalthfulness,  and  of  almoet 
total  freedom  from  epizootics  and  epidemics. 
Ns>r  does  it  produce  its  salubrious  effect?,  merely 
npoa  a  gnat  Msala,  when  pnetiaed  throughout 
a  kiB^lom  or  an  eTtcnsive  rejs^on,  but  also 
npoa  a  tmail  scale,  when  practised  in  a  parish  or 
iktm^bmii  tmj  partiealsr  twaiiip.  The  ngnal 
TBigmceg  uf  its  great  power  in  former  times  and 
ia  laadwn  days,  in  foreiim  countries  and  in  hun- 
M  af  Bri^  dkti»^  are  so  numerous  as  to 
ht  iM^Htble  of  yednction  ioto  any  one  general 
statement.    The  piarochial  reports  in  the  Statis- 
tical Aoooont  of  ScotLuvd  strongly  connect  the 
ifteli  «f  drainage  with  iba  improvsaient  of  the 
g»ml  health,  in  almost  every  county  and  in 
vwj  many  parishes ;  and  Mr.  Chadwick's  Report 
IT  OommiMMmen  of  Ea^aad,  says, 
importance  of  a  general  land  drainage  is 
derel  'ped  by  the  inquiries  as  to  the  causes  of 
the  prevftlient  diseases,  to  be  of  a  luagiutudc  of 
«yA  BO  MBocptioQ  had  been  fonnod  at  the 
eoouBcnoement  of  the  investigation, — its  impor- 
taaee  ia  manifested  by  the  severe  consequences 
■f  ita  negiert  In  every  peri  e(  the  eoontry,  as 
wril  as  }-y  its  advantages  in  the  increasing  salu- 
facoj  and  ^oductivenew  wherever  the  drainage 
hselwien  Jrilfal  and  alTmrihiiil "  A  single  instance, 
a£  a  kiad  Mi  mom  remarkable  than  hundreds 
o4  others,  may  be  quoted  for  illustration :  "  No 
hKality,  I  believe,  lias  been  for  some  years  so 
•Mipi  from  ftvm  ef  «  maKgnani  and  eenlai^ 
oas  character  as  the  eastern  coast  of  Kent.  Ac- 
oscdia^y,  idiopathic  fever,  uadt^r  the  form  of 
l^moAm»  aad  typhus,  very  rarely  occurs,  and 
when  it  does  appear,  is  generally  of  an  isolated 
kind.    Intermittents  also,  which  1 '}  or  20  years 
siaoe  were  so  generally  prevalent  in  this  district, 
have  beeoaie  eaoparatively  of  rare  occurrence, 
aad  indeed  have  almost  disappeared  from  the 
oataiogue  of  oar  local  endemics.   This  ozemp- 
tMk  fraa  ague  and  other  febrile  epideraui  of  an 
iafe'rti'.''is  nature  niay  1  1  juptly  imputed  to  the 
alMenoe  of  malaria,  and  of  all  those  causes 
wnaOy  geaeiale  an  tmwholesome  and 
omtaminating  atmosphere,  namely,  from  the 
'"f'jjie  district  bein^  ^rc^ircd  from  inundations 
&f        moet  compiiite  and  effectual  system  of 
■ewige,— eltot  from  Hm  ezpoaed 
of  the  country  &vouTing  a  free  and  rapid 
from  the  sar£M>e  of  the  loiL"  Even 
I  where  fiille  or  ao  aUeutioa  has  been 
to  the  statistics  of  human  disease,  the  sa- 
IahnoQseffl"-t«  <^f  drainage  have  been  fully  mnrk- 
ed  i^oa  the  lower  anixnals;  and  thousands  ol 
Mai  ebservers  cordially  atteat,  la  partioalar, 
hew  complet^lj  drainage  has  swept  away  poTrtr^ 
whi^  used  to  be  the  scourge  of  sheep. 
tiijeet  of  aO  oidiaaiy  dnining,  as 
maD  as  iL^  prime  result,  is  increase  in  the  value 


cording  to  the  intrinsic  properties  of  the  land, 
the  judiciousness  and  economy  of  the  draining, 
the  parUeidar  method  adopted,  the  ooet  of  mate- 
rials, and  some  other  considerations.  In  not  a 
few  instances,  in  which  either  the  land  scarcely  | 
if  at  all  required  draining,  or  the  method  adopt-  j 
ed  has  been  uunccoasarily  costly,  or  the  execution 
has  been  unskilful  and  inefl'ective,  the  increase 
of  crops  has  been  little  or  nothing ;  and  in  many 
etfaen,  owing  to  riauhur  eaiieea,  it  has  by  no 
Mil  ;;Ti  ^  been  groat  enough  to  compensate  the  ope- 
rations. But  even  ia  the  multitudinous  cases 
of  evfiaaxily  good  dndning,  the  increased  value 
of  cropa  ie  very  variously  estimated,  and  seems 
to  be  very  various  in  reality ;  and  probably  it  is, 
in  a  great  degree,  controlled  both  by  the  intrin- 
■ie  pnqpertiee  of  the  land  and  by  the  particehr 
methods  of  draining.  I.nii')  nf  mtti rally  prime 
quality  derive  s  the  highettt  degree  of  improved 
and  prolonged  fertility  from  dnining ;  and  any 
method  of  draining  which  effects  the  thorough 
and  permanent  drying  of  the  land  at  the  least 
possible  amount  of  cost,  necessarily  yields  a 
larger  remuneration  than  methods  which  are 
either  less  efficient  or  more  expensive.  The  beat 
index  of  the  profits  of  draining  which,  upon  the 
whole,  ean  be  ^vea,  iaeentaitted  in  a  few  epeoial 
e-xamples  and  in  one  two  general  estimates. 
A  field  of  stiff  clay  which  let  in  grass  for  208. 
per  acre,  waa  drained  at  ^  eoat  ^  £6  ISs.  per 
acre,  and  yielded  wliMft  math  ;Cll  per  acre,  and 
turnips  worth  £25  138.  per  acre.  A  field,  which 
was  let  at  12s.  per  acre,  and  overrun  with  rushes 
and  Ame,  was  drained  at  the  eoat  of  9a.  per 
acre,  and  then  became  worth  SOs.  per  acre  for 
grass,  and  yielded  wheat  worth  £13  per  acre, 
potatoes  worth  £U  ISa  per  aere,  and  turnips 
worth  £21  per  acre.  An  undrained  half  of  a 
field  yielded  potatoes  worth  £13  per  Scotch  acre; 
while,  iu  the  same  year,  the  other  half  of  the 
same  field  ia  a  thorough  -  drained  condition, 
yielded  potatoes  worth  £A'>  per  Scotch  acre. 
Lands  amounting  to  467  acres  on  the  estate  of 
Teddedey-Bay  in  Staffordshire  wes«  drained  at 
the  cost  of  £1,500,  and  rose  in  consequence 
from  the  annual  value  of  £254  lOs.  to  ,£689  13s, 
thus  yielded  an  annual  profit  of  29  per  oent.  npon 
the  cost  of  draining.  Some  moorland  at  Hutton- 
Bushel  in  the  north  of  England,  with  shallow 
soi^  two  inches  of  moorbaud-pan,  and  a  rubbly 
mbMil,  was  worth  less  per  annum  than  fis.  per 
acre ;  but  merely  by  being  drained  to  the  extent 
of  having  its  pan  broken  up  with  the  subsoil 
plough,  it  immediately  aoquirad  the  yearly  value 
of  a  guinea  per  acre.  A  certain  extent  of  un> 
drained  land  in  the  north  of  Scothnd,  Tieldcd  6 
tons  4  cwt.  of  turnips  per  acre ;  and  the  same 
had,  when  drained,  yielded  8  tons  8  cwt.  of  the 
same  kind  of  turnips  per  acre.  Mr.  Ilowdcn  of 
WintonhiU  in  Haddingtonshire  estimates,  from 
liii  own  ezperienoe,  tfutt  the  thonm^hdraining 
of  wet  heavy  land,  even  though  it  should  cost  so 
nwoh  aa  £7  per  acre,  will  yield  a  proht,  in  the 
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increased  value  of  ^0  crops,  of  flmn  16  to  SO 
per  cent,  on  the  fficpenw  «f  the  operation.  The 

beneficial  effect  upon  grain  crops  is  seldom  real- 
ized, to  any  considerable  degree,  in  the  tinit  grain 
season  after  draining,  or  till  the  dnuned  groniul 
hi«^  lif" -n  fallowed,  or  lias  undergone  a  course  of 
thorough  working  and  of  rbtation-manuring ;  and 
it  ought  therefore  to  he  eedmated,  both  upon  ta 
average  of  years,  and  in  conjunction  with  the 
average  value  of  the  inter-rotational  green  crops. 
Mr.  Pusey,  in  an  Essay  on  the  Progress  of  Agri- 
cultural Knowledge,  in  the  3d  vol.  of  the  Royal 
Agricultural  Society's  Journal,  states  his  belief 
that  ^  hve  or  six  bushels  of  wheat  per  acre  would 
ho  e  Ait  estitntto  of  the  inoreaee**  of  prodooe 
from  the  thorough-draining  of  wet  land ;  but 
adds,  with  special  aUusiou  to  the  saving  of  sur- 
ftee  from  tiw  abolilioa  of  the  ridge  and  fomw 
system,  thst "  the  tdvantage  of  draining  is  not 
to  be  Tneii^'irtid  merely  by  the  additional  bushels 
of  corn  that  may  be  grown  on  an  acre."'  But  a 
writer  in  the  40th  No.  of  the  Quarterly  Jounal 
of  Agriculture,  estimates  the  probable  average 
increase  in  the  produce  of  barley  and  oats  firom 
thorov^h-dniiiing  «t  IS  httshek  per  eere,  and 

calculates  that  if  all  the  arable  laud  of  Scotland 
were  thorough-drained,  the  increase  of  yearly 
produce  throughout  that  kingdom  would  oom- 
priie  420,000  quarters  (tf  M»f  nd  l;n2,6O0 
quarters  of  oats, — an  increase,  on  the  assumpticn 
of  3us.  per  quarter  for  barley  and  25s.  per  quar- 
ter tar  osle,  wortti  npwudi  of  time  miUkwe  of 
pounds  sterling, — and  altogether  exc!':-i  vc  of  the 
corresponding  increase  in  the  value  of  wheat  and 
of  green  crops,  ae  wdl  M«f  Ihegieetadwitages 
to  gram-lands,  woods,  HvMfeoek,  hiuma  health, 
and  general  economy. 

Th€  Ancient  and  Afockni  Pmdieet  of  Detaining. 
— ^The  sinii^r  methods  of  draining,  or  thoee  of 
withdrawing  water  along  the  surface,  appear  to 
have  been  practised  from  very  ancient  periods  of 
■griooltvnl  reeord.  Oeto,  PeUadiQe,  Oolnmdht, 
and  Pliny,  all  mention  draining,  and  show  them- 
selves to  have  been  acquainted  with  some  of  its 
most  advantageous  effects,  and  with  vartoot  me* 
thods  of  constructing  both  open  and  covered 
drains;  and  Pliny,  in  particular,  describes  some 
methods  of  drauuug  practised  in  his  day,  which 
were  not  long  ago  regarded  by  eome  of  our  non- 
classical  agriculturists  as  modem  improvements. 
3Iany  works  of  draining  appear  to  have  been  ex- 
eottted  hf  the  Bomam,  or  in  imitation  of  their 
example,  even  in  Britain.  The  inning  of  Rora- 
ney  marsh,  the  pattern  of  all  our  other  reckimed 
feos,  is  distinctly  ascribed  to  the  Komans;  and 
the  fosse-dyke  in  Lincoln,  and  many  other  an- 
cient ]  ' !  and  drains,  were  the  work  of  their 
l^ou&  during  the  intervals  of  active  war.  Much 
hJ^enr  in  freeing  the  low  gronnde  of  Iftigland 
from  liability  to  inundation,  seems  to  have  been 
performed  also  by  the  Frisian  and  Saxon  colo- 
nieli^  from  the  waterjr  flata  of  tim  north-weat  of 
Qavma&j.  The  management  of  anperfloialdiaiii- 


ing,  both  in  the  formation  of  new  woifco  and  in 

the  repairing  and  maintaining  of  old  ones,  was 
well  and  abundantly  sustained  under  the  system 
uf  feudalism  and  petty  jarisdictions, — more  so, 
porlmps,  than  under  the  free  and  enlightened 
tenures  of  modern  times.  Commissioners  of 
sewers,  and  special  codes  of  drainage  laws,  very 
oonaidenible  in  number,  and  extending  down 
from  asomcwliat  high  antiquity,  were  instituted 
in  England ;  and  recitals  of  numerous  enact- 
ments, with  a  purtioolar  aoeonnt  of  the  greet 
national  project  for  gaining  the  leyel  of  the  fens 
in  the  eastern  en !i tic; p.  mny  be  ee^n  in  Dugdalc's 
History  of  Embanking  and  Draining.  But  Scot- 
land, in  consequenoe  partly  of  the  great  nneren- 
nesH  of  its  surface  and  partly  of  its  very  frequent 
political  troubles,  seems  to  have  remained  almost 
ignorant  4^  drainage  tifl  the  latter  part  <rf  hut 
century ;  and  Ireland,  notwithstanding  the  en<^ 
mous  extent  of  her  quaking  bA./w  her  inun- 
dated meaduw-landE,  knew  nothing  ol  any  pubiic 
comnuanon  of  drainage  till  about  36  yean  ago, 
when  a  great  and  very  effective  commission  was 
appointed  to  survey  her  bo^  and  devise  methods 
for  their  reelamation. 

The  necessity  of  di-aining  so  deep,  whether  by 
open  or  by  covered  drains,  as  to  draw  off  bottom 
water,  did  not  begin  to  be  understood  in  Britain, 
nor  perhape  in  dm  worid,  tiD  about  the  middle 
of  the  17th  century.  A  work  was  then  written 
by  Captain  Walter  Blith,  which  looked  far  in 
advanoe  not  onlj  of  hia  own  age  hot  tit  the  fol- 
lowing age,  and  which  propounds  the  theory  of 
the  deep  draining  of  swamps  and  meadows,  with 
a  eleameea  and  a  foree  fitted  to  {nstrueft  and  el* 
most  to  astonish  muUitndoa  of  tolerably  wclb 
informed  farmers  of  the  pre«ent  day  ;  and  though 
thiii  work  i»  m  far-sighted  and  perspicacious,  as 
distinctly  to  perceive  the  desirableness  of  the 
subsoil-draining  of  ploughed  lands,  it  seems  to 
imply  that  such  draining  was  at  that  time  to- 
tally unknown,  and  reguda  it  as  impmetieaUe 
on  account  of  "the  incredible  expense"  which  it 
would  occasion,  and  recommends  as  a  succeda- 
neum  the  ayatem  of  laying  out  the  land  in  ridge 
and  furrow.  Captain  Btith's  work  pas5<^'d  into  a 
third  edition  in  nr.-j ;  it  is  entitled  'The  Eng- 
lish Improver  improved,  or  the  Survey  of  Hus- 
bandry Surveyed;'  and  H  oonti^  aevmat  pre* 
faces,  but  is  specially  addressed  to  "  The  Right 
Huoourable  the  Lord  General  Cromwell,  and  the 
Right  Honoorable  the  Lord  Pieaident,  and  the 
rest  of  that  inost  Honourable  Society  of  the 
Council  of  State."  In  his  instmetions  for  form- 
ing the  flooding  and  draining  troncltcs  of  wat<.'r 
meadows,  the  author  says  of  the  latter,  "  And  for 
thy  drayning  trench,  it  must  be  made  so  deep 
ttuat  it  goe  to  the  bottom  of  the  cold  spewing 
moyst  water,  that  food  tim  flagg  aad  the  mih ; 
for  the  vtidenesse  of  it,  use  thine  own  liberty, 
but  be  sure  to  nuUce  it  so  wide  as  thou  majeet 
gee  to  the  bottom  of  it,  whieh  moat  be  ao  low  aa 
aoj  moyitara  Ijath,  whiah  aao^fattira  Qaw^  I/- 
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cfib  ander  the  over  and  secoad  swarth  of  the 
tHik.  in  aome  fr»^  or  swartii,  or  else,  where 

r-TOf  ereater  stones  are  niixt  with  clay,  under 
vUch  tboa  must  goe  half  one  spade's  graft  deep 
ai  tnH.  Tea,  suppose  this  oonruption  that  feedi 
aad  Doaruheth  the  rush  or  flagg  ihtmld  lie  a  yard 
or  frar  foote  deep«^  tr,  thm  bottom  of  it  thou  must 
if  ever  thoa  wilt  dram  it  to  purpose,  or  make 
A*  ataoak  Adwatace  of  «illMr  floating  or  drayn- 
ing.  without  which  thy  water  cannot  havo  its 
kiadly  opermtion;  for  though  the  water  fatten 
aataraDy,  ye^  flUIl  tiiia  ooMiMMe  aad  moyBture 
lies  gaawing  within,  and  not  being  taken  clean 
waj,  it  eates  out  what  the  water  fattens ;  and 
o»  the  goodnesse  of  the  water  is,  as  it  were,  rid- 
dled, aotened.  and  strained  out  into  tiie  land, 
Vivlaj  the  riohnesse  and  the  leanesse  gliding 
awa;  rrom  it.'*  In  another  place,  he  replies  to 
th»  otyooteia  of  floatiag  that  It  will  bfoed  the 
rx<'i.  the  flag,  and  mareblab :  "  Only  make  thy 
dn/ning  trenches  deep  enough  and  not  too  £ar 
of  tfcrf  flooiing  aotme,  and  lie  iMitant  it  thejr 
Aa^m  away  that  under  moystuxo,  fylih,  and  Ten- 
«i  as  af  r-.'said.  that  maintains  them,  and  then 
hdietre  me,  i»r  deny  Scripture,  which  I  hope  thou 
daTMt  Mi,  as  BiMad  saud  unto  Joh,  'Can  the 
rush  grow  without  mire,  or  the  flasrg  without 
water  i  *  That  interrogation  plainly  sbewea  that 
tite  fvoli  cannot  grow  tlie  ifiter  boen  takon  from 
th-  r<Dot ;  for  it  is  not  the  moystnesse  upon  the 
anrtiee  of  the  land,  for  then  every  shower  should 
jnerease  the  rush,  but  it  is  that  which  lieth  at 
tke  root,  which,  drained  awaj  at  the  bottom, 
kav^^  it  naked  and  barren  of  relief."*  The 
aatbor  frequently  retomed  to  this  chaige,  ex- 
jkimmg  ofwr  aad  over  agda  the  Beoessity  of 
i^moriri?  what  we  call  liottoni  ^v^ater,  and  which 
h«  wotl  deaignates  as  filth  and  renom ;  observing, 
*1  wm  foaad  to  vm  vapotitloiw  of  some  things, 
hecuan  of  the  snitableness  of  the  things  to  which 
t^i  ▼  ar*  applied  ;  as  also  because  of  the  slowness 
«i  the  p^c'plc'e  apprehension  of  them, — the  which, 
nhisui  I II  r  you  are  so  diaiiiing  and  tnneliing,  yon 
«hail  rarely  tin'i  f  -v  <>r  none  of  them  wr  n  I  t  at 
1^  boAtom.  '  As  to  the  distance  betwt»«;a  the 
Asniaff  and  floating,  he  ptOMribes  no  oeitain 
rule^  aying — "  If  the  land  is  sounder  and  drier, 
m  beth  more  descending,  thou  mayest  let  it  (the 
vnter)  ran  the  broader ;  and  as  thy  land  is  moyst, 
ad^raahcj,  and  levell,  let  it  nin  the  leM  hrsadUi 
'•-r  rrrm^^nse  thus  exhibiting  a  far  more  cor- 
rect and  mtimate  acquaintance  with  bis  subject 
tham  In  oAan  to  be  flmad  among  the  watei^mear 
artificers  of  the  present  day.  TTe  gives  a 
momt  jatt  account  o(  the  cause  of  those  boggy 
|ianna  and  aafaapa  ao  often  formed  on  tiie  slopes 
of  hSIi^  and  at  thmw  foot,  and  describes  the  mode 
e£  tmting  thern.  as  to  effect  a  perfect  cure, 
whacb  mactdee  with  the  best  practice  of  the 
pMaanldBf,  ahva^inaiatiDgon  making  deep  ex- 
envnaioi^  info  tbo  eyes  ^.f  th^.  ?prin--  A-c.  For 
aft  dzainage  purposes,  ~  he  reprehends  (shallow 
^ilim,  obterriDg,  in  respect  to  bog-drainage, 


— "But  for  these  cutomon  and  many  trenches, 
oft  timea  orookad  too,  that  man  nmudly  make  in 

their  bouijy  grounds,  some  one  foot,  some  two, 
never  having  respect  to  the  cause  or  matter  that 
maketh  the  bog ;  I  say,  away  iHth  them  as  a  j 
great  piece  of  folly,  loit  hboor,  and  spoyle,  which  | 
I  desire       wf>l!  tn  preserve  the  rcadt-r  from,  as 
to  put  him  upon  a  prutitable  experiment.   As  to 
daatrojing  tha  hog,  it  doalh  jaal  nothing,  «olj 
taking  away  a  little  water  which  falls  fr  m  tho 
heavens,  and  weaken  ihe  bog  nothing  at  all,  and 
to  the  aikd  it  pretenda  ia  of  no  tiae;'*  liko- 
wise,  gives  a  good  notice  of  covered  drains ;  he  ! 
describes  them  as  more  expensive  than  open 
drains,  but  as  much  more  capacious  and  dura- 
ble ;  and  he  recommends  to  be  placed  at  the  bot- 
tom of  the  trenches,  "good  green  faggots,  willow, 
alder,  elme,  or  thome,"  or  in  firmer  stuff,  "  peb- 
ble atonea  or  flint  etoaea,  and  m  fln  ap  the  bot- 
tom  of  thy  trench  about  fifteen  inches  high,  and 
take  thy  turf  and  plant  it  as  aforesaid,  the  green 
soard  dowowarda,  being  ent  very  flt  fbr  the 
trench,  so  as  it  may  joyne  close  as  it  is  layd 
down  and  then  havin!»  covered  it  all  over  with 
earth,  and  made  it  even  us  they  do  other  ground, 
waite  and  expect  a  wooderftil  effect  thrsQgh  the 
blessing  of  Qod."  He  prescribes  rtl--^,  in  all  cases  I 
excepting  for  water  meadows,  the  driving  the  ij 
dnuna  right  up  and  down  the  Ibll  <rfthe  Umd.—  1 1 
In  this  account  of  draining  water  meadows  and  | 
swampy  lands,  one  cannot  but  recognise  very 
sound  principles,  and  these  are  represented  by  ' 
('ai)t  I  II  l  lith  as  having  been  put  into  practice 
by  himself,  and  copied  by  others,  and  as  having 
raised  the  value  and  rent  of  land,  from  a  few  1 
shillings,  to  two,  three,  and  foorponada  per  aere.  | 
Captain  BHth's  system  of  drainage  was  proba-  [ 
bly  understood  and  very  generally  adopted  with- 
in a  limited  diatriet  of  oovntry ;  and,  bat  for  the  i 
want  of  efficient  means  of  making  it  known,  it  ' 
might  have  fuund  advocates  in  the  remotest 
parts  of  the  kingdom,  and  might  have  greatly  | 
aooeleiated  the  progieat  of  medeni  improvement. 
Its  very  principles,  too,  appear  to  havf  bi  f-n 
appreciated,  and  carried  out  to  their  con.sequen- 
088 ;  and  a  ayatem  of  deep  thoreu|^-drainage,  so 
perfect  as  almost  to  bear  comparison  with  the  j 
best  of  the  present  day,  appears  to  have,  in  the  * 
course  of  about  a  century  after  Captain  Blitb  : 
wrote,  become  known  and  practised  throughout  | 
amain  part  of  the  large  and  well-farm-d  coun-  I 
ties  of  Essex,  Suffolk,  Norfolk,  and  Hertford. 
Thia  ayitem,  indeed,  haa  almiya  exltied  in  great  } 
obscurity,  and  eventually  became  so  limitedly 
and  feebly  known  to  British  agriculturists  that 
the  recent  revinl  or  re^goovery  of  it  by  Mr. 
Smith  of  Deanston  was  almost  universally  re- 
garded as  a  perfect  noveltv  :  vet  it  exists,  in  the 
present  day,  not  only  in  monunicuts  of  past  prac- 
tice^ but  in  continuous  and  routine  usage  flrom 
the  time  of  its  institution.    Mr.  Piiscy,  writing 
in  1842,  or  seven  years  after  Mr.  Smith  of  Dean- 
aton'a  qrstam  fltrt  baeama  known  in  Enghmd, 
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states  that  he  had  dBseovered  that  rtfj  syHtem 

to  have  been  long  practised  to  ita  fullest  ezient 
in  Suffolk,  and  that  he  had  reason  to  Inlieve  that 
a  system  duseljr  similar  to  it  had  long  bix-n  prac- 
tised in  Bflwx,  and  was  known  even  in  Scotland 
under  the  name  <>f  the  Essex  system ;  and  writ- 
ing again  in  1643,  he  adduces  conclusiTe  proof, 
tlutt  »  true  and  effieient  STiteiD  of  thorough- 
draining,  such  as  bore  close  resemblance  to  Mr. 
Smith's  system,  and  such  as  may  be  supposed  to 
have  arisen  out  of  the  application  of  Captain 
Blith's  principles,  had,  for  a  century  before,  been 
practised,  not  only  in  SufTulk  and  in  Essex,  but 
also  in  Norfolk  and  in  Hertford.  "  In  proving 
that  Ur.  8mith*a  eystem  Is  not  n«w»*'  laye  he,  in 
the  earlier  of  his  two  papers,  "  I  do  not  lower  his 
claims  to  our  thanks,  for  be  probably  invented  it 
also,  and  at  all  events  earned  it  out  with  an  en- 
ergy which  made  it  new  in  hia  hands.  But  I 
think  the  fact  of  its  previous  pmctice  in  Suffolk 
and  Efises  worth  notice  for  two  reasons; — one, 
that  any  new  method,  however  highly  recom- 
mended, must  be  received  witli  doubt  as  long  as 
it  oontinues  new,  and  that  consequently  the  best 
praise  by  whieh  any  method  can  be  leoommend- 
ed  to  practical  farmers  is,  not  that  it  is  new,  but 
on  the  contrary  that  it  is  old  and  tried.  The 
other  reason  is  this,  that  here  was  n  plan  of 
draining  which  was  re|;arded  as  novel,  yet  had 
been  employed  and  established  for  half  a  century 
at  no  great  distance  from  London ;  and  this  is 
hj  no  means  m  singnlsr  pMof  how  little  the  far- 
mcrs  in  one  part  of  England  knew^  until  lately, 
what  the  others  were  doing.'* 

In  1704,  while  the  system  of  sobsoil-draining 
continued  to  be  very  limitedly  known,  and  while 
very  shallow  and  inefficient  systems  were  gener- 
ally prevalent,  Mr.  Joseph  Elkington,  a  fanucr 
in  Warwiekshire,  accidentally  discovered  the 
system  of  strata-draining,  and  became  the  origi- 
nator of  a  great  and  very  general  reform  in  the 
draining  praotieea  of  Britain.  He  was  plagued 
with  a  degree  of  land-wetnesa  which  rotted  many 
of  his  sheep ;  and  while  he  was  digging  a  deep 
trondi  to  serve  some  purpose  of  drainage,  he 
forced  a  crow-bar  4  feet  through  the  bottom  of 
the  trench  with  the  view  of  ascertaining  the  na- 
ture of  the  strata,  and,  on  pulling  it  out,  wais 
surprised  to  find  it  followed  hf  a  oojdous  and 
permanent  fTow  of  water.  He  made  an  inference 
as  to  subterranean  currents  of  water  or  the  gen- 
eral nature  of  springs,  and  arrived  at  the  doo- 
trine  that  the  draining  of  subsoils  or  substrata 
may  be  readily  and  thoroughly  effected  by  tap- 
ping with  an  auger  or  a  rod.  liis  doctrine  was 
worked  into  a  system,  put  to  the  test  of  experi- 
ment, and  rapidly  promnla;ated  among  wondorini? 
and  grateful  agriculturists;  and  though  it  was 
speedily  fiwnd  to  be  altogether  inapi^eable  to 
lands  which  consist  to  a  great  depth  of  absorb- 
ent earths,  such  OMdifioations  and  extensions  of 
it  were  invented  and  put  into  pmotiee  as  fen> 
dsted  it  n  guide  to  under-dmining  beneath  almost 


every  kind  of  soiL  The  simplest  fonn  of  Slking- 

ton's  system  continued  to  he  mere  tapping ;  and 
the  most  claboratc<l  form  of  it  became  a  ramifi- 
cation of  main-drains,  branch  drains,  and  subor- 
dinate branch  drains,  somewhat  similar  in  parts 
and  connexions  to  the  figure  of  a  trained  fruit-tree 
on  a  wall  or  an  espalier.  Mr.  Elkington  received 
from  ParliameDt  %  reward  of  Jl,000  fm  the  ssr- 

vice  wliich  his  discovery  conferred  upon  the 
kingdom ;  and  his  system  was  applauded  by  the 
Board  of  Agrioulture,  explained  through  the 
press  by  the  eminent  drahur  Vs.  John  John- 
stone, and  practically  recommended  in  Scotland 
by  the  well-known  drainer  Mr.  Stephens.  But 
though  this  system  continued  to  oonHsr  great 
benefits  npon  Britain  till  about  thp  yfxr  1B24.  it  | 
is  now  almost  everywhere  superseded,  at  least  | 
on  deep  absorboit  lands,  by  varioos  sjstems  ] 
which  shall  be  afterwards  mentioned,  of  deep  | 
subsoil-draining  by  means  of  parallel  drains.  | 

Landt  which  require  Draining, — Ponds  and 
Ukes  are,  in  a  great  many  instanoee,  profitable 
subjects  of  surfitce-draining,  on  account  cither  1 
of  Uie  marl  or  rich  earth  which  may  be  obtained 
at  their  bottom,  or  of  tiie  hmd^aren  whieh  may  | 
be  reclaimed  from  thn'r  1 1  i1,  or  of  the  improve-  i 
meat  of  climate  by  the  diminution  of  moisture,  ! 
or  of  tho  obtaining  of  n  level  for  the  diainiog  of 
acySfOent  meadows  and  marshy  grounds,  which  I 
cannot  otherwise  be  accomplished.   Land-locked  t 
morasses,  water-retuning  hollows,  low  and  flood- 
ed flanks  of  river^  great  ssn-board  alluvial  levde 
lying  slightly  above  or  even  below  the  elevation 
of  spring-tide  altitude,  and  such  seasonal  or  pe- 
riodical labs  as  the  Iridi  call  turlooghs,  are,  in 
all  instances,  both  fit  and  necessary  subjects  | 
of  surface-draining.    Spots  and  places  whioh  I 
become  wet  or  flooded  by  accumulation  of  rain- 
water, stagnating  on  an  impervious  subsoil,  nnA 
surrounded  by  higher  ground  without  any  gap 
or  outlet  for  water,  require  to  be  drained  either 
by  forming  a  snrlhee  canal,  or  by  perfemting  the 
impervious  subsoil  and  letting  the  water  down- 
ward into  a  porous  subetratum.  But  in  order  to 
afford  a  distbwt  visw  of  the  kinds  of  hmd  which 
require  either  nrihoe-draining,  strata-draining, 
subsr'il  draining,  or  eombimtions  of  these  classes 
of  dramiug — and  particularly  of  the  arable  lands 
which  may  be  improved  in  value  by  some  of  the 
nicer  methods  of  subsoil-draining — we  shall  eive 
some  aocount  of  (he  general  distemperature  of 
soils,  the  causes  of  wetness^  and  the  natnre  and 
origin  of  springs. 

By  the  soil  we  understand  that  stratum  which , 
forming  the  upper  covering  of  the  land,  affords 
support  and  nourishment  to  the  variotts  vegeta- 
bits,  and  is  stirred  and  exposed  to  the  Pnn  nn-l 
air  by  the  operations  of  agriculture.  The  thick - 
nem  of  tide  stratum,  or  depth  of  the  te^  is  ymry 
varirun ;  1  iit  in  general  it  either  already  does,  r>r 
by  proper  management  may  be  made  to,  extend 
to  the  depth  of  nine  indiet.  Seals  v&ry  greatly 
inqnali^inni' 
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^bctaoce .  Imt  with  respect  to  dramage,  tliey 
keall  «imi|^  into  two  eliin%~TiB.,  tiie  im- 
perrioiu,  oommonlj  cnllod  heavy  or  FtroTi;^. — ^nd 
iki  fatma,  termed  light  or  weak  soils.  Of  the 
fncr  kind  mn  dky,  or  tlw  talwtaiioes  oorol>iQ«d 

▼ith  it,  as  clayc>y  loams.  Clayt'y  gravels,  i^c, 
black  peat  earth  also,  before  cultivation,  is  uf 
tlMi  kind,  or  the  latter  m  •aadj,  gmveUy,  or 
«lker  light  loams,  pt»i  eulti  befbira  enltmtion, 
st^?  brisli  land:*,  &c. 

Itte  tubeoil  is  the  stratum  which  lies  immedi- 
aicljr  bwtoth  tiio  fbrmer,  and  maj  be  rappoeed 
tr  extend  from  xiine  inches,  or  the  distance  to 
ahkh  the  op«x»tions      a^riouliure  extend,  to 
afcMl  H  'b*^  <v  ^  depth  to  whidi  the  gneter 
aomber  of  Mbsml-drains  are  sunk,  when  intend- 
<d  to  be  coTered  by  a  stratum  of  earth,  and 
paaeed  orer  with  the  ploiigh.    The  limits  of  thig, 
Wtm,  Bin  the  former,  are  very  variable ; 
oace,  in  many  ca^cs.  uniformity  of  structure 
pKtaila  to  a  great  depth,  while  in  others  the 
•dfiea  inaiedsately  over  roek,  and  nay  be  ndd 
to  possess  no  subsoil  at  alL   The  influr  ncv  of  the 
weather,  the  agency  of  manures,  and  the  rcsi- 
i^ir^  of  the  various  plants  and  animals  that  in- 
i.      :  ie  soiL  are  confined  t  i  the  upper  stratum. 
Tm  lubeoil  thtreforo  chiefly  demands  attention. 
hj  ito  ^Gacts  in  regulating  the  supply  of  mois- 
taiia  If » wwrfw^  pewmaitd  diy,  the  s<m1  abow 
,  it  is  lialile  to  Ik.-  parched,  and  bcooraes  unfit  for  the 
tzisteiioeof  planta.  If  porous  and  wet,  the  health 
if  tf»  phttla  above  it  ia  injured,  or  they  give 
^lace  to  the  ranker  aqualioa.  If  the  subsoil  be 
i3p«;rruma,  similar  consequences  tnke  place,  ac- 
ei>rdmg  to  the  weather;  but  it  thu  subsoil  he 
tftm  to  a  mffioient  depth,  the  water  whioh  61- 
tnt^  through  the  soil,  or  which  ri"^'^"^  ffun  the 
bottom,  will  be  there  carried  off  without  iiyury 
to  wjetatien  ;  while,  on  the  other  hand,  a  reser- 
voir of  moisture  will  be  within  reach  of  the  roots, 
ia  the  event  of  long-continued  drotights  acting 
Bpon  a  li^t  soil,  and  depriving  the  vegetables 
if  tibrir  oaoal  tupply.  When  there  is  land  which 
aaiore  has  not  already  providr  i  with  this  neces- 
suy  stratum,  it  is  the  business  of  man  to  supply 
it  The  oabeknta  moat  be  opened  or  doeed  as 
th^  C93e  requires,  until  the  water  remain  at  a 
ims  distaaoe  from  the  vegetable  mould.  The 
fetance  depend  on  the  quality  of  the  subsoil 
tad  bottom ;  for  L  m  a  will  hold  the  water  much 
h'::h^r  than  the  sand,  and  that  again  higher 
taaa  pmvel,  owing  to  the  greater  capillary  at- 
tndianef  tbeamaDerpona.  Theanpply  whieh 
h  f<xmi«hed  or  nh'H'mct'^rl  hy  thi^  b  ottom,  de- 
fcada  partly  on  its  position,  and  partly  on  the 
i  ef  the  itrata. 
bottom  or  base  of  land  is  under  the  sub- 
■rrl.  compTphendinn:  cver)'thin[r  1  i  1  v  the  corn- 
ZMCk  vfeniitrnt  of  culture  and  drainage.    It  is 
the  «Bt  ef  ^priagi^  Ibraied  by  waters  derived 
froroi  higher  grounds ;  and  of  swallows,  which 
ahimh  or  convey  them  off  to  lower.  These  have^ 
■i  mtmj  cases,  an  important  eflbet  on  the  so- 


perincumbcnt  soil,  and  their  drainage  is  fre- 
quently necessary  for  improving  the  land;  bat  it 
requires  a  particular  mode  of  management,  which 
shall  be  described  under  a  succeeding  head. 
Idke  the  soil  and  mbeoll,  vre  may  abo  dan  the 
various  kinds  of  hottom  into  the  porous  and  im- 
pervious ;  this  being  the  most  important  distinc- 
tion in  the  eye  of  the  drainer.  Bat  it  may  not 
be  improper  to  be  somewhat  move  partionlar  in 
distinguishing  the  more  remarkable  varieties  of 
the  strata  of  the  earth,  which  will  give  us  a  bet- 
ter idea  of  the  qtuOitieB  of  the  wioiu  soils  and 
subsoils,  it  bein;^  from  the  deoompositioil  of  the 
former  that  these  last  are  formed. 

The  orystalliaed  monstain  roek%  sneh  as  gra- 
nite, &0,,  sddom  occur  in  situations  fit  for  the 
labouTA  of  the  no^culttirist ;  it  may  he  only  ob- 
served, that  having  no  fissures,  they  are  imper- 
vious to  water.  They  decompose  into  a  dttip 
fand,  which  is  one  of  the  renrlic't  conductors  of 
water  we  have ;  and  when  covered  by  a  clayey 
or  loamy  soil,  and  well  drained,  ibnn  valuable 
lands,  iirodiicinjr  great  crops  of  potatoes  and  bar- 
ley. The  chief  granitic  soils  are  in  Cornwall, 
part  of  Leicester  and  Cnmberhtnd,  in  England ; 
in  Galloway,  Aberdeen,  Ross,  and  much  of  the 
Highlands  of  Pi-otland ;  in  Donegal,  Galway, 
Wick  low,  and  l>own,  in  Ireland.  By  far  the 
greater  part  are  moors  eovered  by  fibrous  mess. 

Tlic  various  kinds  of  slate  rock  are  composted 
chiefly  of  clay ;  and  are  therefore  impermeable 
to  water,  except  in  their  eraeks  and  fisBores, 
whk^  near  the  surface  of  the  earth,  are  numer- 
oti«.  The  strata  or  plates  stand  usually  on  edge, 
no  that  the  water  easily  iiud^  its  way  down  into 
them,  and,  splitting  the  rock  by  its  hydroetatie 
pressure,  works  by  dfgrocs  the  Burfaee  into  a 
clayey  loam.  Under  this  the  water  sinks  until 
diieoted  to  the  surfiMw  by  doser  strata;  and  then 
forms  springs,  or  watery  land,  according  as  it  is 
in  greater  or  less  quantity.  The  ridges  of  the 
slate  rocks  running  parallel  for  great  distances, 
form  narrow  hollows,  whidi  are  sometimes  lakeR, 
sometimes  fibrous  mosses,  and  can  only  be  drain- 
ed with  effect  by  cross-cutting  the  strata.  The 
ridges,  on  the  other  band,  are  nsnalty  dry  and 
fertile.  This  kind  of  rock  ocoupi^  a  great  ex- 
tent of  these  kingdoms,  being  found  in  Corn- 
wall and  Devon,  most  of  Wales,  Lancaster,  Cum- 
berland, and  Westmoreland,  most  of  the  High- 
lands of  Scotland,  all  the  south  and  south-east 
of  Ireland,  and  a  band  which  runs  from  the  shire 
of  Bsrwi^  aeron  the  channel  to  tiie  hanks  of  the 
Shannon ;  also  much  of  Derry  and  Donegal,  and 
part  of  Mayo.  Then  are,  however,  many  vari- 
eties, the  best  and  hardest  shte  being  nearly 
impervious  to  water,  and  keeping  the  lands  above 
them  dry  and  sharp;  while  tho  softer,  or  shales, 
imbibe  water  in  considerable  quantity,  and,  part- 
ing with  it  slowly,  keep  the  land  aliove  them 
constantly  moist  and  cold. 

The  sandstone  rocks  of  every  kind  are  more  or 
leal  porous,  and  txaasmit  the  water  thioitgh  ^» 
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Bubetanoe  like  a  filter.  Tlicy  arc  found  ia  great 
abundance  in  various  parts  of  the  kingdom.  Of- 
ten occupying  the  rising  grounds,  and  usually  of 
tk  nddish  cast,  th«  Mil  produced  from  them  is 
dry,  and,  though  meagre,  not  always  unfertile. 
But  the  water  passing  through  them  frequently 
Boqaim  ft  miiienl  impNgpation  Iroiia  irm  pj- 
ritcs,  which  enables  them  to  preserve  vegetable 
matter  from  decaj.  Jbrom  this  cause  we  may 
aooount  tar  the  mmieroiM  bogs  or  moMet  whk^ 
disfigure  the  base  and  banks  of  the  sandstone 
hills,  where  water  is  frequently  oozing,  and  the 
bottoms  of  the  deep  sand  districts,  from  which  it 
liat  not  a  ready  pamge.  The  mort  efl^ual 
cnrc  for  it  is  draining,  to  remove  the  cause,  and 
calcareous  earth,  to  £ree  the  water  of  its  antisep- 
tic property,  by  nentralizisg  theeoniiuiied  aeUb. 

The  calcareous  rocks  are  very  various  in  texture. 
Soft  and  granulous  kinds  occur  in  the  chalk  for- 
loationi  of  the  soath  and  east  of  England.  The 
oolite  of  Bath,  the  Coteswold,  &&,  is  of  a  porous 
and  absorbent  nature,  and  imbibes  the  rain  into 
its  substance  Sfi  fast  as  it  falls.  The  water  de- 
•oendi,  «s  in  ft  fillw«  ttill  mon  nadiljr  than  ia 
sandstone  rocks,  until  it  come  to  an  impervious 
stratum,  hj  which  it  is  conducted  into  the  sea, 
or  thffoim  otti  on  tlie  ButfiMe  In  ths  form  4^ 
qningpii  The  chalk  is  only  (band  to  the  cast- 
ward  of  a  line  from  Dorchester  to  Sunderland. 
The  harder  kinds  of  chalk  and  limcatuue,  though 
dofler  in  their  texture  in  th«  individual  speci- 
men, are  usually,  in  the  great  scale,  divided  hy 
numerous  chasms  and  fissures,  some  of  them 
opening  into  enormoiis  caTems,  of  whidi  iboM 
in  Derby,  and  in  many  parts  of  Ireland,  are  very 
Striking  instances.  This  kind  of  rock,  where  un- 
oovered  by  other  soil,  is  consequently  as  free  a 
oondnctor  of  water  as  we  know;  even  large  sub- 
terraneous rivers  gometimos  pass  through  it. 
The  most  striking  example  in  these  kingdoms  is 
peiiiapa  tbit  of  Iioagh  Haak,  in  the  west  of  Ire- 
land, where  the  waters  of  a  basno,  of  2.")0  square 
miles,  pass  for  two  miks  under  ground  into 
Lough  Oonib.  Many  audi  beaoiu  are  alteniftte> 
ly  dry  land  and  fresh-water  lake,  according  as 
the  supply  is  Icfs  or  greater  than  can  be  con- 
veyed through  the  eyphun,  which  furras  their 
outlet.  The  CirkniCs  sea  in  Austria  is  of  this 
kind.  Such  lakes  are  named  Turloughs,  i.  e. 
Landlakes,  in  Ireland,  and  arc  very  common  in 
Connaught.  There  Tiuloiigh-Hore,  near  Galway, 
covers  an  extent  during  winter  of  several  thciu- 
sand  acres. — Another  sort  of  limestone  ia  the 
magnesian,  or  water  lime,  occurring  at  shallow 
depths,  and  bedded  in  clay.  It  is  particularly 
remarkafilt'  for  making  lime,  which  will  set  and 
harden  under  water;  so  that  when  applied  to 
land,  it  has  just  the  oppodte  efieet  of  eomnon 
lime,  as  far  as  drainage  in  concerned,  binding 
and  oonaoUdating  the  soil,  imtead  of  opeuii^  it. 
— Tlie  limertone  strata  occupy  a  great  extent  of 
these  Idagdoms,  particularly  iu  Englau  l  :iti  l  Ire- 
land. One  great  field  mas  from  Berwick  to 


'  Lancashire  un  !  D-  rhyghire.  The  ch.ilk  aUo  oc- 
cupies most  of  the  south  and  east  of  England ; 
and,  in  Ireland,  the  greater  part  of  Leiuster  and 
Connaught  is  ft  limestone  country.  There  are 
also  many  smaller  tracts.  There  is  but  little 
limestone  in  the  north  of  Scotland,  though  it 
abounds  in  the  middle  ev  lowland  tncts,  foro^g 
usually  the  bas^on  of  the  coal  strata;  as  is  like- 
wise the  case  along  the  Severn.  The  magnesian 
lime  begins  at  Sunderland,  running  southwards 
through  the  middle  of  Enghuidt  and  tutaiftg  off 
towards  the  Bristol  Channel. 

The  coal  strata  are  very  various.  The  coal  it- 
self is  porous.  The  clunch  shale  or  till  is  impend* 
OUB,  being  chiefly  clay,  and  well  ndnpted  to  cure 
the  defects  of  the  deep  sandy  soils.  The  coal 
nndstones  axe  usually  eomewhat  argiUaoeous, 
and  consequently  not  unfertile.  The  greatest 
tracts  of  coal  country  are  from  Bristol  to  Mor- 
peth in  England ;  on  the  Forth  and  Clyde  in  Soot- 
land  ;  and  in  Leitrim  and  Kitkennj  in  Irdand. 

The  greenstone,  and  green  conglomerate  or 
porphyritic  rocks,  produce,  by  their  decomposi- 
tion, soils  ezoee^n^7  fertile.  Tha  finer  paste 
becomes  a  loam  ;  the  larger  pebbles  form  an  open 
substratum ;  the  rock  itself  is  generally  close  and 
retentive,  though  capable  of  imbibing  a  oonsider- 
able  portion  into  its  substance.  Basalt,  though 
an  argillaceous  rock,  imbibes  water  into  its  sub- 
stance and  parts  with  it  slowly.  It  decomposes 
chiefly  into  an  ochcry  earth,  which  is  loose  and 
pororis  on  the  hills,  but  in  the  deep  bottoms 
forms  a  strong  loam  upon  clay.  The  counties  of 
Antrim  and  Londonderry  in  Irdand,  and  the 
Ochil  and  Campsie  hills,  and  some  of  tho  west- 
em  isles  in  Scotland,  are  the  chief  basaltic  coun- 
tries. Tho  castle-rock  of  Edinburgh,  and  neigh- 
bouring hills  may  be  also  noticed,  aa  vcamples 
of  greenstone.  The  ba.Halt  hills  are  noted  for 
abounding  in  springs,  which  descend  thnHigh 
their  opd^^  fissures,  and  are  thrown  out  by 
the  clay  at  their  bottom. 

Of  the  alluvial  strata,  clay  is  an  important 
member,  and  forms  Uie  ditef  matorial  hy  whieh 
other  strata  are  rendered  impervious  to  water. 
When  exposed,  however,  to  continual  <ir'>»!i»ht, 
it  bill  inks,  and  cracks  sometimes  to  great  ucpths, 
thereby  admitting  water  afterwards  to  penetrate 
it  with  comparative  ease.  Clay,  therefore,  is  of 
itself  not  so  thoroughly  impervious  aa  when  d«)iy 
mixed  with  sand,  gravel,  or  loam,  which  prevent 
it  frum  shrinking  to  so  great  an  extent.  Gravel 
of  every  description,  from  its  open  nature,  is  tho 
meet  effectual  of  all  conductors  of  water,  at  least 
when  free  from  the  admixture  of  earthy  matter  ; 
for  in  this  state  it  seems  to  aid  the  retentive  na- 
ture of  the  loam,  a  mixture  of  it  being  frequently 
preferred  for  puddling  hydraulio  works.  Where 
an  open  gravel  is  co%cTod  with  strata  of  clay  ur 
earth,  it  is  one  of  the  most  oomiBon  causes  of 
springs  and  watery  kud,  ^e  eure  of  which  shall 
be  treated  of  hereafter.  Sand  being  formed  of 
smaller  partiolea  tlun  gitftfel,  difieit  ftem  it  enljr 
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If  th»  atmuBm  with  wkich  fhe  inter 

th:v-ugh.  and  the  greater  height  to  which  the 
afui»rj  at4r»ctu>n  malcM  it  riw.  In  oU)er  i»- 
i^eeta,  its  properticM  an  dnilar  to  tiuwe  off  the 
■■dstoae  r>.>ck?  already  described.  Loam  varies 
MT^TTdinj?  t  t!ie  substances  with  which  it  is  Cffm 
maed ;  but  m  ge&eral  it  may  be  con^idtirod  ub 
wtmOctm  vi  moistiire,  at  least  after  it  is  once 
tkoroagUj  c^turntcd  and  puddM*  to  vm  the 
CMhAMml  phrase  of  iiraincrs. 

IfwpMt  or  bog  b  of  two  Idndt.  The  flow 
Sk>j§a  or  red  bog  of  Ireland  is  a  fibrous  mass,  com- 
p!t>ed  of  uTidecayed  vegetables  of  the  moM  kind  ; 
it  Kt^os  watt;r  like  a  sponge,  by  capillary  attrac- 
taM,and  after  drainage  shrinks  and  compresses 
oiKi«:d;:ral.ly.  The  other  kind  is  that  called 
hock  bo^  in  which  the  v^etable  fibre  of  the 
■HMf  kea  uadesgoM  e  eart^  degree  of  deeom* 
pQsisioB.  This  substance,  though  light,  b  totally 
impcrvioas  to  wwker,  aad  is  frequently  used  in 
kjdraolic  opatatioaa  for  puddling,  where  good 
kHkf  eatlh  otr  the  like  is  not  to  ha  had  But 
iSi^r  f^t-mosA  has  been  broken  up  and  pulver- 
itsi  by  coUivation,  it  permits  the  water  freely 
to  pBfcelate,  juaomwdi  that  the  upper  parte  of 
tke  riigej,  e5p»:-cially  when  they  arc  ranch  raised, 
M«  a^  to  have  the  crops  fail  on  them  during 
tkeili|^cliK>aghtsof  Mimiiier.  Dried  peala  an 
ftdtc  impervious  to  water. 

'Springs  an*  formed,  or  have  their  oriV'n  in  the 
dilexcut  [M.rata  ol  the  earth,  by  the  ruiu-watcr 
vhtdk  &Us  upon  It  and  nnks  into  those  which 
«re  cf  a  porous  nature,  and  descends  until  it 
Bccte  woh  a  bed  of  clay,  close  gravel,  or  imper- 
ideae  rock ;  upoa  thia  it  ather  passes  along  down 
the  declivity  of  the  bed,  soaking  through  the 
porous  matter  which  lies  over  it,  or  it  collects, 
&s  in  a  reservoir,  until  it  is  emitted  at  some  part 
oC  che  suriaoa  ef  the  ground,  forming  all  the  dif- 
firvnr  phenomena  of  springs,  &c.,  which  arc  so 
oteea  met  with.  Ueooe  we  see,  that  in  countries 
ef  jfaap  auid  or  gnvel  witheat  beda  of  clay  to 
free  tliK-  water  to  the  Burface,  abundant  springs 
u«  not  to  be  met  with  ;  and  again  the  deep  ciay 
are  equally  dcstitoto  of  spring  water 
iftfwW  through  the  ohy  into  a  bed  of 
td  or  other  op^n  stratum,  the  only  situation  in 
vhifib  the  water  can  dow  in  abundance,  and  in 
wfeieb  It  ia  eoly  made  to  paae  horiaontilly  by  a 
ksri  of  clay  or  other  imper\'ioua  matter  opposing 
ita  fozther  progress  downwards.  If  this  bed  or 
«f  day,  inatead  of  ooniiig  to  the  turfiuw^ 
its  lower  edge  terminating  in  the 
a  deep  lake,  or  the  bmk  of  a  river,  the  water 
wkicxi  iuui  descended  into  it  wiU  hnd  its  way  into 
thaaa  Bafeml  reeeptoelw,  without  ever  making 
Et-  af  p^>ara.nee  on  the  surface  of  the  land ;  and 
can  be  vexy  little  doubt  but  that  much  of 
ti»  -mUtt  wUeb  fiJlt  on  ^  dry  land  escapes  in 
tbia  wiy  vitfaeat  being  perceived.  But  if,  from 
th  .'  ^aereonefs  uf  the  surface  of  the  land,  and 
Uir  akujKness  of  Che  strata,  the  lower  edge  of 
bed  aboold  wtjiikm  xaaoh  tba 


nuftee,  aa  ii  fteqneatiy  the  can  en  the  eidea  of 

hills,  in  deep  dingles,  kc,  the  water,  which  was 
collected  in  the  porous  strata  above,  there 
nake  iia  taeape,  Mid  as  aeoiuAderaUe  time  aiutt 

be  required  for  its  passage  through  the  obstruct- 
ed intt'rior  channels,  the  inttTvals  of  drought 
wui  not  always  bo  auihcieut  to  admit  of  the 
whole  being  delivered  before  a  new  supply  oomes 
again  from  above.  In  this  manner  a  frequent  or 
even  continual  oozing  of  water  may  be  formed ; 
and  if  it  be  not  ooiS&ed  to  a  narrow  channel, 
but  allowed  to  spread  over  the  grounds  below, 
plots  of  watery  land  will  be  formed,  and  in  time 
covered  with  aquatic  vegetables,  which,  by  their 
decay  are  converted  into  peat  or  bog. 

Several  obvious  and  very  important  inferences 
•aggest  themselves  from  these  views  of  soils,  sub- 
strata, and  epiings.  One  ia  that  landa  oogfat  not 
to  be  indiscriminately  drained.  We  have  seen 
on  one  farm  of  very  heterogeneous  surface,  a 
single  or  uniform  system  of  sohsoitdiaining  prac- 
tised npoB  spouty,  spongy,  and  heUow flying 
nioraps,  upon  varieties  of  loamy  soil  incumbent 
principally  on  stiff  impermeable  till,  and  upon 
thiflk  and  bomogeneons  deposits  of  dHeioassMid, 
wilich  lay  upon  an  inclined  plane,  and  were 
known  to  have  a  depth  of  at  least  about  12  or  16 
feet  Such  mottsbotts  practice  provokes  the 
pity  or  derision  of  scientific  agriculturists,  occa- 
sions wasteful  expenditure  and  bitter  disappoint- 
ment to  its  perpetrator,  and  is  powerfully  fitted 
to  bring  all  draining  into  disrepato  an|ong  the 
large  class  of  farmers  who  labour  more  on  imi- 
tation than  on  principle. — Another  inforenoe  is, 
that,  while  sorfeoo'dnuning  ia  soffident  for  many 
hollow  pUoes,  and  strata-draining  is  sufTicicnt  for 
many  springy  or  spouty  grounds,  some  variety  of 
subsoil-draining  is  requisite  for  all  arable  hmds 
which  have  either  clay  soils  or  retentive  subsoils, 
and  certain  combinations  of  two  methods  of  drain- 
ing—of  the  surface  and  the  subsoil  methods,  or 
of  the  strata  and  the  Bobsoil  method*— are  needed 
by  some  peculiar  kinds  and  position?  of  nhsorb- 
ent  lands. — Two  other  inferences  arc,  tliat  soil 
and  substrata  of  thirsty  sand  or  gravel  require  to 
!)e  treated  on  the  very  reverse  principle  to  that 
of  draining,  and  that  clay  lands,  in  the  exact  yro- 
portion  of  their  clayeyness,  are  those  which  re- 
quin  the  atmost  powers  of  dndniqg ;  and  these 
two  inferences,  particularly  the  latter,  demand 
somewhat  extended  notice. 

Open  soils,  whether  sandy  or  gravelly,  occur 
chiefly  in  extennve  flats  either  along  the  sides  of 
estuaries  or  upon  plains  near  the  sea  and  very 
slightly  above  its  level.  Where  the  materials  of 
these  aoib,  tlioagh  saflidently  open  to  prevent 
any  surcharge  of  water,  have  yet  such  a  due  pro- 
portion of  tenacious  matter  as  to  preserve  the 
water  ftom  passing  too  rapidly  away  from  the 
roots  of  the  vegetables,  the  land  is  of  a  highly 
valuable  kind.  If  this  he  not  the  case,  and  the 
soil  be  so  open  as  to  permit  the  water  to  flow 
qniekfy  away  thfoqgli  the  porovs  sabstntsi  the 
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land  !■  in  A  grmt  measure  useless.  A  few  plants 
arc,  however,  fitted  to  this  kind  of  poil ;  and  by 
encouraging  their  growth  and  decay,  there  will 
at  length  Iw  formed  from  fbdr  exuTin  a  vege- 
}  table  soil,  which  will  in  a  great  measure  cure  tlio 
defects  of  the  original,  and  approximate  it  to  a 
idl  of  deeplmra  upoa  m  wahtM.  of  gmvel  or  nnd. 
I  In  this  way  the  Scots  pine  has  been  often  em- 
ployed for  the  reclaiming  of  a  deep  and  churlish 
Band.  The  Psaintna  arenaria  or  A mmoph^laarun- 
dinacea,  a  bent  f^sas,  is  also  cultivated  on  sands; 
and  l)ORidL'H  ri  tnininp  thvui  from  b^-'inr;  trans- 
ported by  the  wiuds,  iurus  by  degrees  a  soil  over 
thorn  fit  for  other  plaots.  One  obvious  oorreeti've 
for  deep  porous  suils,  is  powerful  and  constant 
irrigation,  which,  independent  of  the  supply  ot 
moisture  thereby  afforded  to  the  vegetable,  will 
I  also  by  degrees  operate  a  change  <>n  the  soil  itself; 
I  for  the  finer  particles  of  mould  brought  by  the 
I  water,  will  enter  a  little  way  into  the  substrata, 
!  and  fiUnp  their  pores,  as  hapipens  with  a  eommoa 
1  filtering  stone.— Where  light  soils  are  in  constant 
I  aration,  the  plough  works  a  certain  proportion 
I  of  the  mould  into  tiie  suTisoil  immediatslx  ttuder 
the  part  which  is  constantly  stirred,  and  thus  a 
I  thin  water-tight  partition  is  formed  between  the 
I  soil  and  the  subsoil,  by  which  the  manure  and 
-  moisture  are  prevented  from  sinking  too  rapidly. 

The  Norfolk  "  pan  "  is  a  stratum  or  partition  of 
I  this  kind,  and  is  without  doubt  the  chief  cause 
I  of  the  fertiBfy  of  the  Gght  ssndy  lands  of  that 
I  country.   It  has  most  probably  been  formed, 
partly  by  the  application  of  tnarl  and  clay,  and 
partly  by  the  continued  frictiuu  of  the  plough, 
regolated  bgr  a  whed,  so  as  at  all  times  to  run 
'  precisely  at  the  same  depth,  which  may  act  in 
'  the  same  way  as  the  poliuher  on  the  grauulous 
soxftioe  of  sandstone  wmartile.  It  is  wdl  known, 
that  whenever  the  "  pan  "  happens  to  be  broken 
I  by  the  plough  or  otherwise,  the  soil  is  materially 
injured  for  a  length  of  years. — To  deepen  the  eoU 
by  laying  it  up  in  drills,  and  to  compress  the  sur- 
face by  the  roller,  are  also  at  tin^i^^  :irh  iFP,l>Ie,  and 
are  well  kuuwn  in  thu  ^'urfolk  turnip  husbandry, 
I  though  frequently  blindly  copied  upon  soils  whidi 
have  no  need  of  such  an  operation. — The  consid- 
I  eration  of  this  oise  will  illustrate  the  propriety 
I  of  the  old  adage, 

{  He  that  marls  sand, 

WiU  bay  land. 

I  Peat  earth,  after  odtivatioB,  oomca  abo  under 

this  caiie;  tho  soil  being  so  loose  and  npen,  that 
,  water  escapes  in  ore  rapidly  than  from  any  other 
soiL  Hence,  again. 

He  tbat  marls  moss, 
Will  imike  no  loss. 

,  But  in  the  cultivation  of  mosses,  the  flatness  of 
I  the  land,  and  retentivencss  of  tlie  bottom  soil. 
I  always  afford  an  easy  remedy  against  drought, 
\  unless  we  dqtrive  oundves  of  it  by  mismuiagc- 
I  ment. 


Clay  lands  are  very  various  in  both  chemical 
and  mechanical  character, — gome  having  a  homo- 
geneous soil  and  gubiioil,  aud  others  a  soil  very  dif- 
ferent from  the  subsoil, — and  aomie  being  pnidj 
and  finely  argillacoouB,  others  arenaceous  or 
loamy,  and  others  caloareoun  or  of  the  nature  of 
till;  yet  all,  as  well  as  the  raw  and  pasty  kinds 
of  uncultivated  peat  bog,  possess  the  property  of 
strongly  resisting  the  permeation  of  water,  and, 
in  consequence,  are  pre-eminently  needful  of  the 
operations  of  thoroagh^draining.  The  discoui- 
forts,  difRculties,  distemperaturcs,  and  losses  of 
an  undraincd  clay  farm  are  great,  constant,  and 
abnost  numberlees.  The  fanner  does  not  know 
when  he  may  be  able  to  plough  or  to  sow  ;  he 
frequently  cannot  allow  his  teams  to  go  on  the 
land,  and  it  oompelled  to  keep  them  idle;  he 
often  stands  gasing  and  appalled  at  a  great  and 
growing  accumulation  of  the  labours  of  tillage ; 
and,  when  a  favourable  time  for  action  arrives, 
he  baa  Ar  fewer  fadlities,  and  requires  a  much 
greater  amount  of  horse-power,  than  a  li^r^t-land 
farmer,  for  performing  the  several  departments 
of  fidd^work.  In  a  wet  antnmn,  he  mutt  dther 
sow  his  wheat  too  late,  or  not  sow  it  at  all ;  in  a 
wet  winter,  he  is  iinablp  to  forward  the  work  of 
tillage,  and  may  suffer  the  niortitication  of  seeing 
his  wheat  seed-com  rotting  in  the  ground ;  in  a 
wet  winter  and  spring,  he  may  have  his  furrows 
80  drownfd,  that  all  the  wheat-plants  near  the 
hollows  may  perish;  and  in  a  wet  spring  and 
summer,  he  may  be  grievously  embarrassed,  and 
all  but  utterly  baffled,  in  his  efforts  to  sow  his 
apring-c(.irns,  tu  elaborate  his  turnip  grounds,  and 
to  conduct  the  operations  of  summer-fallowing. 
TTis  ploughmen  and  his  horses,  on  the  one  hand, 
expend  their  strength  in  exertions  to  reduce  the 
stubborn  day  to  mould ;  and  the  weather,  on  the 
other  hand,  works  quite  as  n»ightily  to  reduce 
the  newly-formed  mould  into  persistent  and  im- 
penetrable clay.  Some  clay  farms  are  so  hard 
and  metal-like  in  droughts,  so  tough  in  their  best 
state  of  moderate  moisture,  bo  deep,  pasty,  and 
impassable  in  wet  winters,  and  so  cold  and  back> 
ward  in  even  averagdy  genial  springs,  that  fcrm- 
ers  who  are  accuRtomed  to  warm,  (^ound,  practi- 
cable, grateful  land,  say  they  would  not  accept 
the  tenancy  of  them  even  frve  from  all  rent 
When  the  occupiers  of  such  farms  are  good  farm- 
ers they  lose  one-half  of  their  exertions,  and  are 
dismally  ill-compensated  for  the  other  half;  and 
when  the  oeeupieie  are  bad  ihrawrs,  they  speedily 
sink  into  circumstances  as  poor,  refractory,  and 
woe-Wgonc  as  those  of  their  miserable  fields. 
Tct  clay  farms  make  more  ample,  ready,  and 
prolonged  returns  for  capital  expended  on  them, 
in  draining  and  in  subsequent  manuring,  than 
any  other  class  of  lands.  Cky-tarms,  once  pro- 
perly  drained,  need  little  other  management  than 
is  comprijied  in  the  two  Bimplo  arts  of  common 
ploughing  and  of  making  farm -yard  manure. 
Though  clays  might  advantageoQsly  make  over  to 
gravafij  or  sandy  aoils  their  own  eseMs  of  moii^ 
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toe;  jtt,  on  the  other  hand,  they  do  not  euic- 
oto  mi  beoome  pvched  lik«  tkcae  under  the 

pbT  of  snmmer  sanshine,  and  they  carefully 
treasure  ap  within  their  recesses,  and  prevent 
from  being  wastefully  drawn  off  in  gases,  what- 
tnr  manure  is  expended  on  them  tiU  it  be  re- 
foiled  for  the  feeding  of  the  crop.  Top-dressing 
md  ploughing  in  with  sihcious  sand,  liberal 
Maf  with  lime  or  otb«  eakareoos  mamire,  a 
mdidctuf!  degreo  i  infrcqnent  repetition  of  par- 
iag  and  burning,  and  the  iree  intenuixture  of 
mj  giiitj  and  ]um-«lwfntwiil  tnlwIaiiM  wliidi 
■if  effect  poroeities  and  eUier  opcnlDgB  ainong 
tht  ela?, — thc-se  anr!  fnme  other  genrj^ic  opc^ra- 
tisu  directlj  tend  to  improve  aliuuot  any  kind 
lHidiii»  and  majfiniMt »  few  tnatances,  be 
loth  ficilv'.v  and  pr<'ifitnMv  p'-rformi^d  :  h\it  deep 
aaieipound  draining  is  the  grand  resource; 
Ail,  in  fiaet,  ia  Mm  eure,  while  tin  others,  indo- 
■veof  trenching  and  of  mere  subsoil-ploughing, 
ire  nothing  more  than  palliatives.  Deep  hollow 
draininf ,  whether  by  pipes,  little  aqueducts,  or 
asf  kind  of  permanent  conduits,  perpetuates  the 
p«Tp<mdicTiliir  fissures  which  are  nmdf  hy  drought, 
— iBoltiplies  and  ramifies  these  iissures  into  no- 
mmvm  tad  intrieftls  endts  ud  Imskt,  oei»- 
ilrnj  all  the  earthy  mass  above  it,  and  especially 
tbe  portions  of  the  mass  near  the  surface  to  be 
ptnanently  dissevered  into  fragments  by  a  kind 
cubical  net-work  of  craclcB, — and  imparts  power 
to  the  nx-t<  of  plants  and  to  the  organic  inuttor 
«f  «^etable  manures,  to  the  depth  of  eight  or 
iriM  mthm  from  the  sorfaoe,  to  intermix  with 
fV?~?  fragments,  and  Bp^ir  dily  to  form  in  com- 
hisatiop  with  them  as  kindly  and  polveruknt  an 
aiU»  wfeerial  BSthebeskMtaxBllmnlp  gnrand 
in  the  world.  Hie  glwid  action  of  drains  is  to 
perpetuate  and  muUiply  perpendicular  fissures, 
»o  as  to  render  clay  as  permeable  througfi  these 
ieiiiea  as  sandy  lands  are  through  tiieir  pores ; 
this  action,  within  certain  limit?,  is  powerful  and 
mmatjiag  in  proportioD  to  the  height  of  range 
ifciwighmt  vbieb  it  seto^  ei  wbal  amonnts  to 
the  same  thing,  in  proportion  to  the  depth  nt 
vhich  the  pipes,  aqueducts,  or  conduits  are  situ- 
aied ;  and  as  percolating  or  descending  water  will 
aat  be|^  to  fleer  horiiMaitally  till  it  ceascB  to 
hirr-  frer  pa5?afe  perpendicularly,  deeply  situ- 
ated dndns  astonish  the  vulgar — aye,  and  some 
sttcn  heridse  the  T«dgar — ^with  the  pbeBonieiioa 
i-f  dmwing  off  surface  wit.  r  mr rapidly  than 
iheiis«iy  sstneted  drains.  But  a  full  view  of  this 
i^ieet  sriH  eome  eat  in  eoimezion  with  our 
rtiAMMiief  the  various  methods  of  subsoil-drain- 
tsff:  and  as  clay-landa,  even  in  their  relations  to 
acauuag-operaitoiU),  are  of  various  character,  we 
iWi  Idtae  a  tether  thoof^  brief  notiee  of  them 
mMier  the  thn  c  di^T.-Tanfl  of  clay  or  Ftiff  loam 
upon  impervious  »u  bet  rata, — day  or  stiff  loam 
^pon  p«rtio«i  ettfcgtwts,  end  na^  grnel,  or 
liMinini  upon  eUftf  substrata. 
Clay  or  sti<r  loam  upon  impervionfi  8uh«trata, 
a  retentive  day  so  deep  03  to  constitute  at 


once  Boil,  subsoil,  and  basis,  is  by  far  the  worst 
ehss  of  atgiUaeeoai  land,  and  of  eontee  the  most 

needful  of  draining.  In  its  uncultivated  state,  it 
is  either  nearly  barren  of  useful  herbage,  or  a 
mere  bed  of  mosses  and  bogs :  and  in  its  culti- 
vated state,  it  exhibits,  in  ma  ezaggerat<  d  forni, 
all  the  evils  which  we  have  mentioned  as  inci- 
dent to  the  whole  family  of  clay  lands.    In  this 
ease,  the  ndn  water,  after  saturating  the  snrfkoe, 
being  precluded  from  p<'nctrating  farther,  can 
only  get  away  by  the  slow  process  of  evaporation. 
The  Mille  thmfore  oontinaally  mciit  nddMneh- 
cd  daring  winter.  Cattle  paaaiiig  over  it  poadi 
the  surface,  and  fill  it  with  numerotia  cups  or 
holes,  from  which  the  water  cannot  escape  even 
though  the  Miifeoe  have  e  oonddentble  M.  The 
flprin:^  'hoot  of  grass  is  late;  the  produce  in  wet 
sumuiers  is  rank  and  coarse.  On  the  other  hand, 
in  dry  rainiiien,  tiie  moisture  is  rapidly  dimin- 
ished ;  and  as  no  supply  can  arise  from  the  sub- 
soil or  bottom,  the  surface  dries  and  hardens,  I 
cracking  into  gaps,  which  allow  free  admission  j 
to  the  sun  and  air,  so  as  to  scorch  up  almost 
every  plant  that  is  sowed  upon  it.— In  tillage,  it 
is  heavy  and  difficult  to  work,  and  is  cropped  with 
wieeitsiBty;  end  the  senuflnid  dey,  while  the 
crop  is  young,  is  liaMc  to  close  upon  the  roots  of  i 
the  plants,  and  suffocate  them  by  cutting  off  the 
supply  of  air.    **  The  wetness  of  this  kind  ef 
land,"  remarks  Dr.  Anderson,  "  is  not  ooemened 
hy  springs,  hut  originates  entirely  in  the  proper 
waters  of  the  site,  or  what  immediately  falls  upon 
it  from  the  deads.    In  eopioas  rains,  %  pert  ef 
the  water  finds  its  way  alm;^  t!i';  surface  into  the  ■ 
furrows,  if  such  have  been  made,  and  by  which  j 
it  will  be  earned  off  the  field ;  hot  a  eonriderahle  I 
portion  also  sinks  down  into  the  porous  soil  on 
the  top,  until  it  n  ach  the  .sulid  bod  of  clay  below, 
which  never  having  been  stirred  or  opened  effec- 
tually, ledets  the  paasige  ef  the  water,  eo  that  it  i 
can  penetrate  dfiv/nwards  no  farther.    In  conse- 
quence of  this,  it  must  force  its  way  laterally  . 
tewerds  the  fhrrowB  tfaroogfa  the  upper  mould ;  \ 
or  if  no  furrows  are  provided  to  carry  it  off,  it  ; 
must  gorge  up  the  soil,  and  remain  as  in  a  bason, 
in  which  the  superficial  soil  is  mixed  with  the 
water  in  %  thin  paste,  which  remams  of  a  soft 
consistency  during  wet  weather,  and  in  that  ^ 
state  must  be  extremely  ii^urious  to  the  vegeta-  j 
tien  ef  pkntew— When  the  dry  weather  returns,  { 
the  sun  and  air  will  evaporate  it,  when  the  soak- 
ed paste,  now  deprived  of  its  moisture,  assumes  ! 
n  herd  ireny  consistence,  equally  untit  for  the  j 
sustenance  of  plants  as  in  its  moistoui  d  state." 

In  many  parts  of  Great  Britain  and  Ireland 
occur  vast  tracts  of  poor,  hungry,  clayey  soils,  i 
that  ors  all  vedaeiUe  to  the  dais  of  whidt  we  now 
treat.  They  have  been  denominated  "  hungry," 
from  the  sudden  disappeiuitnce  of  the  effects  of 
manures  that  have  htmi  bid  upoa  thmn :  they 
are  also  eaUed"  hide-bound,**  bsMOfle  of  the  hard 
etiffnesB,  nnd  miserable  appeantnf^*'  r,f  (ho  surface,  j 
Few  soils  are  in  their  present  statu  more  unpru-  !  i 


Digitized  by  Google 


76 


DRAINING. 


dnctlvs  tluuft  ih«te.  Tci  ih«ra  «i«  lume,  per- 
haps, which,  under  a  judicious  management, 
could  bo  readered  more  productive  than  many  of 
I    them.    It  often  happens  that,  over  the  whole 
surface  of  such  soils,  a  thin  crop  of  wcaklj  rushes 
is  produced  while  it  h  allowed  to  remain  in 
grass ;  and  a  growth  of  hypnums  and  sphag- 
num*, wtabOabw  itself  tb«M  during  the  winter 
months,  and  is  almost  the  only  vegetuMe  pro- 
duction, and  gives  a  sickly  verdure  to  the  eur- 
faoe.    Upon  examination,  it  will  be  found  that, 
in  nit  oues  of  this  sort,  the  nalooMned  clay  rises 
very  near  the  surface  ;  in  consequence  of  which, 
■  the  superficial  mould  which  has  been  stirred  by 
'  the  plough,  to  a  small  depth  ooly,  being  thinly 
spread  over  it,  is  subject  to  be  drenched  through 
!  its  whole  depth  by  every  violent  min,  the  man- 
I  uvea  eompletely  washed  out,  and  the  whole  re- 
duced to  a  pappy  paste,  that  becomes  hard  like 
iron  when  the  summer  heat  dissipates  the  mois- 
ture. Under  these  circumstances,  whatever  man- 
ures or  oaltivntion  am  bestowed  on  it,  are  in  a 
great  measure  thrown  awny,  as  they  are  seen  to 
produce  but  very  little  eti'ect,  and  these  soils  are 
i  therefore  in  n  great  nearnre  abandoned  as  hope- 
'  less — Mfiny  soils  of  this  description,  however,  if 
I  opened  to  a  greater  depth,  may  be  gradually 
'  brought  into  a  state  of  greater  piodaetiTeness. 
Indeed  many  of  the  most  productive  districts  in 
this  kii)rr(l>»T!i  mn'ii'it  precisel^jr     Mil'  that  wece 
origmaily  of  this  kiud. 
I     Clay  or  sUff  olay  loam  upon  pervions  substrata, 
whether  thetw  be  sand,  gravel,  or  a  mixed  de- 
I  posit,  is,  in  most  instauoes,  a  soil  of  much  iotria- 
'  sio  value,  and  not  diiBonlt  of  thorough  subeoil- 
I  draining.    When  the  ground  lies  upon  an  appa- 
rent level  or  a  very  slight  descent,  and  when  the 
soil  has,  by  long  working,  acquired  a  large  inter- 
'  mixture  of  hnmns  and  salts  from  the  roots  of 
i  plants  and  from  raann  rin,',  it  may  probably  bp 
quite  dry  enough  in  droughty  seasons,  and  may 
^  require  draining  only  as  n  {wovision  against  the 
I  effects  of  wet  winters,  of  rainy  suinmcTS,  and 
I  of  oocasional  extraordinary  iaUs  of  moisture. 
I  When  tiie  ground  lis*  with  a  long  descent,  the 
I  water  may  posiilily  Stagnate  throughout  the  sub- 
soil in  the  lower  part  of  the  descent,  and  may 
'  constantly  press  up  against  the  soil  and  as  thor- 
I  ougUy  sntttinte  and  damage  it  as  if  both  soil 
'  anr!  snTi^oil  wholly  consisted  of  absorbent  clay  ; 
;  and,  in  this  case,  the  neccauty  for  draining  is  of 
'  the  utmost  urgency.    When,  in  flat  dittkiets  of 
i   clay  or  stitT  loam  ujxm  pervious suhstmtn,  itches 
!    or  main  drains  are  not  formed  with  a  sufficient 
|[  dcftOfut  fur  fre«  and  rapid  di^orgemcnt,  and 
I '  especially  when  they  are  so  levd  or  ill-kept  as  to 
?tnnd  full  of  water,  they  may  gorge  all  the  sub- 
'   mil,  and  occasion  the  same  mturatioa  and  mis- 
I ,  ddef  to  the  hud  as  if  both  soil  and  subsoil  were 
absorbent  and  retentive.     At  no  point  ouplit 
water  to  be  allowed  to  stand  in  a  ditch,  or  pond, 
I  or  main  drain,  upon  this  kind  of  land  at  such  a 
:  hetflKbsMaikthe  loweit  part  ef  the  a^jsMnt 
i 


surfooe  as  to  prewnt  the  sobsinl  from  running 

thoroughly  dry  to  the  depth  of  at  least  16  inches 
below  the  basis  of  the  soil ;  and  if  a  suffioient  £aU 
for  freely  carrying  off  all  sulMtratal  water  do  nxk 
naturally  exist,  one  or  more  must  be  obtained  by 
artificial  means.    One  pood  ap[iliance  in  some 
bad  cases  of  this  description  is  to  form,  through 
tiie  subsoil,  along  the  bounds,  n  waU  ef  day,  to 
serve  as  an  underground  embankment  and  keep 
otr  the  influx  of  waters  from  the  exterior ;  yet 
this,  of  course,'!*  altogether  n  on*«ded  advna- 
tage,  and  is  fiUed  to  induce  upon  the  land  with- 
out a  greater  nraount  of  injury  than  it  averts 
from  the  laud  within.  When  a  deep,  strong  soil 
of  oaloarsott*  elay,  audi  a*  prime  and  very  ftrtile 
limestone  land,  rests  upon  pjravel,  sand,  or  strati- 
fied rock,  it  may,  without  any  draining  what- 
ever, be  in  the  best  eondition  for  retaining  and  | 
enjoying  the  normal  proportion  of  moisture  ;  and  ' 
when  soil  of  this  nature  is  thin,  and  lies  upon  i 
thoroughly  porous  subsoil,  it  is,  in  many  instnn-  | 
COS.  I'vcti  in  spite  of  possessing  much  tenacity,  so 
liable  to  be  parched  and  scorched  in  droughts, 
that  underground  dnining  would  damage  it,  and  i 
a  small  degree  of  similar  treatment  to  what  is  | 
proj)L'r  for  thirsty  arenaceous  soils  is  required. 
In  some  cases  of  this  latter  kind,  advice  has  been  i 
given  to  form  an  artifiotal  adherent  bottom  eitni-  ' 
lar  to  the  Norfolk  "  pan,"  and  to  construct  pud-  , 
die  walls  at  dead  leTcls  and  in  such  a  manner  | 
across  the  slope,  that  thoy  may  retard  the  descent  ' 
of  Oe  substrata]  waters.  | 

Sand,  gravel,  or  lieht  loam  npon  clayey  sub- 
strata, is,  in  multitudes  of  cases,  scarcely  a  de- 
gree better  than  a  thiok  and  deep  snrfiuMtmtaai  ; 
of  homogeneous  clayey  matter,  and  usually  re-  . 
quires  a  similar  system  of  deep  and  operose  sub- 
soil-draining. In  wet  seasons,  the  crop  upon  it  i 
is  liable  to  be  chilled  and  rotted,  by  the  water  ; 
Rta^ating  throughout  the  soil  and  around  the 
root«  till  slowly  carried  off  by  evaporation .:  and 
in  dry  seasons,  they  are  just  as  liable  to  be 
dwarfed  and  blighted  by  the  scorchednesa  of  tht> 
soil,  and  by  the  impossibility  of  drawing  up 
m(H8ture  from  below.  In  allorifittary  oonditioiaa,  { 
aquatic  weeds  grow  and  accumulate  with  most 
mischievous  rapidity;  and  thmr.crhout  a  large 
portion  of  the  year,  but  especuiiiy  throughout  i 
winter  and  spring,  the  soil  beoomes  foarfblly 
poached  by  tlie  tread  of  cattle,  or  rather  is  to- 
tally uuiit  to  let  cattle  touch  it. — ^A.  peculiar 
variety  of' clayey  subsoil  is  known  in  some  parts 
of  Ireland,  particularly  in  the  county  of  Sligo, 
undfr  the  name  of  lack-lea,  and  consists  of  a 
hiird  cUtyey  stratum  interposed  between  a  light 
or  loamy  soil  and  an  open  gtavd  bottom.  This 
case  seems  to  admit  of  easy  cure;  yet  is  very 
liable  to  be  grossly  mismanaged.  The  mere  pterv- 
ing  of  the  clayey  stmtum  allows  aU  snqdus  water 
to  pass  readily  through  to  the  gravel  bottom,  but 
deprives  the  soil  of  all  the  advantages  of  an  up- 
ward circulation  during  a  hot  and  arid  oonditioii 
of  the  sml,  and  may  in  ooMequeno*  oeeaiioik 
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injury  daring  droughts, 
ii  obrtoos  th-  'Ufrh  slovenly,  wasteful,  and  un- 
«imniJBHlMgement  is  to  lay  up  the  soil  in  beds 
■db  iatCffTUUzig  alleya,  to  pierce  the  clayey 
Mm  with  holM  ftloag  tlie  wUiej9  4mtmg  the 
weialffice  of  excessive  wet,  antl  to  stop  up  the 
tais  at  periods  of  trsmiition  from  wetness  to 
mmm^inmght.  The  cffeelnal  trefttment,  and 
«r«ataally  the  cheapest,  is  to  work  the  clayey 
Kntem  and  a  pOTtiou  of  the  underlying  gravel, 
MM  «f  twwiirfifag  or  of  •nhsoil-ploughing, 
k  booMlgMMNM  mbsoil ;  and  then  the  land 
»j!  ]y  -«^-i«  the  «ime  advanta?"^  of  draining,  and 
'■ht  tajDfi  iugu  powers  of  fertility,  as  if  it  natu- 
alf  QOMHted  of  A  finelyponNis  mQ  imiMdiately 
iKonbeot  on  a  nonnally  porous  subsoil. 

itifmt  Draining. — The  mere  surface-draining 
if  v^inlil*  loMBS  aad  orffinaiy  daya  Is  ahrays 
aa  inefficient  and  uneconomical  operation, — ^fail- 
otf  in  a  great  degree  to  effect  requisite  dnme^s 
d  K»L  and  occasioning  a  wasteful  expenditure 
d  ti  aam  laboor,  land-area,  BMuran^  and  the 
ritieft  ywrtion?  of  the  soil ;  yet  it  is  mnch  pre- 
to  a  total  want  draining,  and  may 
kt  figvAsd  aa  Infiapeinalila  to  onmvatlon  on 
k£  firr:^  which  are  prevented  hy  minute  suh- 
CvinoB,  by  porerty,  or  by  prejudice,  from  re- 
9  advantages  of  proper  anderground 
Thft  performaate  of  it  is  ver}'  simple 
lad  TfTT  ea«T;  and  yet  on  multitudes  of  the 
•btil  UU1D8  of  Ireland,  where  it  is  peculiarly  and 

■  ^  HyeedBd^U  tomliegablynegteotod.  The 

rvir?  and  farrow  ^^ystem  is,  of  course,  indispen- 
Abl6  to  it;  and  care  akoold  be  used  to  have  the 
wliHniaedfoaBeli*  dope  m  iHO  oeearion  fhe 
7^  riddan(»  of  heayy  nana,  and  to  have  the 
ferrows  so  regular  and  oppn  as  to  offer  neither 
DOT  obstruction  for  the  partial  stoppage  of 
Aateat&ding  water.  In  fields  or  farms,  which 
^ef9  crrDFiderable  decli\-ity  of  surface,  the  fnr 
aad  of  eourse  the  ridges,  should  be  formed 
\iSnaStf*m  the  dedftitj, ebe tliey  will 
axTj  offlarg*;  portions  of  the  most  fertile  ingre- 
fiienta  of  the  sod,  to  be  deposited  in  the  ditches 
Mi  ewept  away  towaid  the  sea— but  obliquely 
aer-Ms  dedifity  «t  Mdi  an  angle  or  with 
Web  a  slop^  as  merely  to  afford  a  free  descent 
far  water,  but  without  permitting  it  to  acquire 
■9F«MailaBMt  vdeetey  in  the  eeeape.  As  old 
FU-ri<v.  of  the  fanners  i*f  clay  districts  in  Enp- 
Jsr.  i — -i.  practice  which  all  the  enlightenment  and 
au^^tj  agriodtsfal  progress  of  Am  ninelMiith 
seacory,  have  not  altogether  eztingaialisd^was 
t»di«p.i*e  the  ri^^-c  nini  furrow  upon  a  slope  in 
a  gentJy  winding  maimer,  so  as  to  prevent  <le- 
mmi^mg  water  froa  bafiiig  a  rapid  flow,  orfrom 
so^amn?  exc^essive  power  of  washing  away  soil 
An  important  rule  on  all  ridge 
ioHs,  especially  wbsn  no  vndtr- 
iroaad  drainage  exists,  is  to  maintain  the  fur^ 
J'-'We  at  a  proper  and  regular  depth,  and  per- 
iKtJy  free  from  ail  obstructions.  "  I  have  often," 

bfg^  tracks  of 


clayvy  land  Inteimured  with  trhitish  stencSt  ly- 
ing in  subsoils,  perfectly  impervious,  effectually 
drained  by  means  of  trench-ploughing,  and  keep- 
ing the  furrows  regularly  deep  from  one  end  of 
the  ridge  to  the  othttr.  If  fkrmers  [  ing 
clayey  soils  would  par  more  attention  to  the 
formation  of  the  ridges  and  furrows,  and  keeping 
the  open  ditehes  and  flnM»>ibmwa  snfRelently 
deep  to  clear  the  surface  of  all  the  stagnant 
water  in  the  hollow  parts  of  the  fields,  there 
would  be  mueh  less  neossaity  ftr  making  drains 
for  removing  surface-water." 

A  somewhat  peculi.ir  method  of  surface-'lrain- 
ing,  consisting  of  open  ditches,  gaw-cuts,  or  cross- 
furrows,  and  pows,  laigo  main  drains,  or  rsoelving 
canals,  has  long  been  practised  in  the  Carso  of 
Gowrie,  and  is  still  regarded,  by  the  less  enter- 
prising daas  of  agriculturists,  as  quite  saffident 
for  the  purposes  of  that  rich  wheat-bearing  dis- 
trict of  unctuous  clay.  Yet  it  occasions  a  con- 
siderable annual  expenditure  of  labour;  it  ob- 
viously wears  and  wastes  some  of  the  mry  best 
portions  of  the  soil;  and  it  offers  not  ercn  the 
pretence  <^  a  subetitate  for  any  one  of  the  ad- 
vantages which  result  ftou  deep  suhsoU^ratn'- 
inp.  "  This  mode  of  draining."  says  Mr,  TTenry 
Stephens,  in  his  '  Book  of  the  Farm,'  "  does  not 
profess  to  interfere  with  any  water  that  exists 
under  the  surface  of  the  ground,  farther  than 
what  percolates  through  the  ploughed  furrow- 
slices,  and  makes  its  way  into  the  open  furrows 
<tf  the  ridges.  For  the  pwposs  of  ftMiUtating 
the  descent  of  water  into  the  open  furrows,  the 
ridges  are  kept  in  a  bold  rounded  form;  and 
that  tlie  open  farrows  nay  be  soitabb  diannds 
for  water,  they  are  carefully  water-furrowed, 
that  is,  cleared  out  w*ith  the  plough  after  the 
land  has  been  otherwise  finished  off  with  a  crop. 
The  gaw-cuts,  small  channels  ont  with  the  spade, 
are  carefiilly  made  through  every  natiiral  hollow 
of  the  ground,  however  slight  each  one  may  be, 
and  the  wator^fturows  elearcd  tnio  them  at  the 
points  of  intersection.  The  gaw-cuts  are  con- 
tinued along  the  lowest  head-ridge  furrow,  and 
cut  acroes  the  hoUowest  parts  of  the  head  ridge 
into  the  adjacent  open  ditdi.  The  recipient 
ditch  forms  an  important  component  part  of  this 
system  of  draining,  by  conveying  away  the  col- 
lected watsn  of  the  field  of  wiildk  it  forma  the 
boundary,  and  for  thnt  purpose  is  made  as  much 
as  4  or  6  feet  in  depth,  with  a  proportional 
width.  It  IS  immediately  oomieeted  with  a 
larger  open  ditch,  which  discharges  the  accumu- 
lated waters  from  a  number  of  recipient  ditches 
into  the  river  or  lake  or  other  receptacle  which 
n  taken  advantage  of  for  the  purpose.  The 
large  ditch  is  firom  G  to  f^et  in  depth,  with  a 
proportional  width,  aad,  when  conveying  a  full 
body  of  water  in  winter,  appean'  like  a  small 
canal."  This  system  obviously  does  nothing 
more  than  draw  off  excess  of  snrfi&oe  water, — 
drawing  off,  at  the  same  time,  saline  matter, 
manure,  and  thoroughly  oomminuted 
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idl ;  mi  it  nakw  no  provialoii  whatever  for  tlio 

piilrenilcnce  of  the  land.  Tor  its  aeration,  for  the 
elevation  of  its  temperature,  for  the  increase  of 
ohoniHMl  MtioB  apon  ito  nnteriab,  and  fmr  tho 
free  circulation  of  moistore  and  atmospheric 
gases  thronghout  its  interior.   The  Hirin-laljDur- 
ers  of  the  carae,  too,  expend  upon  tlilB  system  an 
enormous  amount  of  spade-work,  in  originally 
making  the  gaw-cuts,  in  Vwth  clearinir  thr-«;"  cits 
and  otherwise  directing  the  rills  of  accumulating 
water  after  ersty  hevrj  All  of  rain,  in  annually 
scouring  out  all  the  smaller  ditches,  and  in  pcri- 
oditadlj  scouring  the  larger  ditches  and  lovising 
the  wliole  ramifioation  of  the  drains. 
The  peculiar  wntei^forrowing  of  the  Quae  of 
^  Gowrie,  howrever,  commended  itself  to  the  appro- 
,  batioQ  uf  Sir  John  Sinclair,  and  is  recommended 
,  bj  him  as  appfieaUe^'to  all  traetaof  dajrin- 
ilarly  circumstanced  ;"  and  a  general  water-fur- 
rowing of  all  strong  land  is  strenuously  inoolcated 
by  him,  by  Arthur  Toung,  and  by  almost  all 
,  other  eminent  agriculturists  preceding  the  recent 
epoch  of  deep  and  thoroughly  effective  subsoil- 
j  draining.  **  The  necessity  of  making  these  water- 
j  euts  or  furrows  in  wet  fields,  as  soon  as  the  plough 
leaves  them,"  says  Sir  John  Sinclair,  "  strongly 
I  inculcated  as  essential  for  the  future  dryness  and 
I  lertiiitf  of  the  land.  The  ents  ought  to  be  ft»- 
;  qnently  examined,  more  especially  after  the  melt- 
1  ing  of  snow,  to  see  that  no  impediment  prevents 
j  the  free  passage  of  the  water.  The  cutting  of 
water-furrows  ought  likewise  to  be  carefully  at- 
;  tended  to  after  cpring  -  plouphinp.  to  prevent 

1 water  fh>m  ludgitig  in  any  part  of  the  field,  how- 
ever wet  the  weather,  and  fbr  Aat  parpom,  ^e 
.  headlands  should  Vh»  etit  through,  where  neces- 
I  sary,  that  water  arising  from  any  sudden  flood 
1  nay  haw  a  fkve  passage.  The  ipit  <t(  earth  dug 
:  out  of  the  water-furrows  should  be  laid  on  one 
side,  opposite  to  the  rise  of  the  land,  to  prevent 
overflowing,  and  all  the  loose  mould  carefully 
i  shovelk-d  out.  *  This  simple  operation  of  water- 
furrowing  is  attended  with  such  beneficial  oonse- 
I  quenoes,  that  wetness  may  often  be  removed  by 
I  audi  meana  alone,  without  the  aid  of  additional 
I  drains;  while  the  omission  of  it,  may  not  only 
leseen  the  orop^  but  iiyure  the  soil  for  some  time 
I  afterwards.**  On  all  retentive  lands  which  have 
not  been  dried  by  subsoil-draining,  this  system 
of  wat'T  fnrrowing  continues,  of  course,  as  im- 
portant U.S  ever,  yet  js  a  mere  apptiudage  of  the 
general  system  of  surlheafasTOW^tnining. 

A  cheap  and  facile  system  of  surfiioe-draining 
has  been  somewhat  extensively  practised  on 
sheep- watitt  or  hilly  pastures,  by  means  ef  what 
are  called  t^heep  drains ;  and  when  this  iTatem 
is  restricted  to  grassy  hills  with  an  immediate 
subsoil  of  impervious  clayey  matter,  without  any 
meh  outburst  of  springs  or  spoutiness  as  to  de- 
mand the  operation  of  strata-draining,  it  is  both 
appro{Nriat«  and  othcieot.  When  the  sward  is 
fine  and  inooth,  the  drains^  or  at  least  all  asoept 
the  iwindpal  ones,  maj  be  formed  with  the  ploii|^, 


and  fiidshed  with  the  spade;  but  when  {fa« 

sward  is  course,  or  the  8urf:u-r>  h  intersected  and 
dappled  with  little  swamps,  they  most  be  both 
fenned  and  finished  with  the  spade;  and  in 
either  case,  they  oon^  of  a  few  main  drains 
and  a  considerable  ntiraber  of  feeders,  both  cut  at 
such  an  angle  or  upon  such  a  diagonal  across 
the  slope  as  best  to  promote  the  joint  dnwing 
and  flowing  <;f  water, — the  main  drains  bo  dis- 
posed as  to  eflfect  the  chief  part  of  the  perpendi- 
cular descent,  and  the  fteders  ooming  into  these 
in  nearly  rectangular  directions.  Yet  simple 
though  this  method  be,  and  not  a  little  effective 
in  improving  at  once  the  dimate^  the  hecbags^ 
and  the  health  of  stock  in  olajef  paatonl  dl*» 
tricts,  it  has  been  thought  l>y  some  careless  and 
partial  observers  to  have  a  tendency  to  diminish 
the  gwwtii  of  tte  grasias,  and  oetrsspondingljr 
decrease  the  value  nf  thr  pn-tnr's.  But  an 
argument  in  Mr.  Arkell's  Prize  K«say,  though 
addrsaasd  to  the  fhr  higher  question  of  sulisofl'- 
draining  the  wet  g^rass  lands  of  arable  farms, 
ought  to  annihilate  every  doubt.  "  Strong  land 
that  is  wet  in  the  winter,  becomes  dry  in  the 
somnier,  oradcs,  and  requires  meve  lain  tu  make 
the  grass  grow  than  land  of  the  same  nature  that 
is  drier;  but  aftor  strong  land  has  been  drained 
a  few  years,  it  beoomes  milder,  never  Retting  so 
har  I  ill  pummcr,  nor  so  wet  and  soft  in  winter.  I 
should  say  Uutt,  when  water  stands  on  the  wirfac^ 
and  is  left  to  evaporate  by  the  heat,  then  tiiera 
is  an  exoem  of  moisture.  On  wet  stMir*feeding 
middling  grass  land,  I  think  there  is  no  doubt 
that  draining  would  tie  beneficial ;  but  it  would 
be  mere  lOceljr  to  lessen  the  quantity  ot  grass  on 
this  description  of  soil,  which  !T"ri"rnllr  Lrmw;  :\ 
coarse,  sour  sort  of  herbage ;  still  the  quality  will 
be  improved  and  the  eU  saying  will  apply  here, 
*A  lark  is  worth  a  kite.'  Some,  perhaps  wili 
argtic  differently,  saying  that  the  wettest  part  is 
at  present  tiiQ  best,  viz.,  the  furrows :  so  they 
are,  if  theif  are  not  trenohed  out,  because  th* 
water  running  off  the  ridges  |»y  the  furrows 
causes  a  natural  water-meadow  just  down  the 
fbrrow;  but  it  is  eaajrto  see  wbieh  ia  prsdomi- 
nant,  the  injury  to  the  ridge,  or  the  benefit  to 
the  furrow.  Vou  cannot  indeed  ezpeot  fay  draim- 
ing  middling  or  bad  grase  land  to  make  it  good 
dlieetly,  but  the  land  wiU  iminovi  afterwards  : 
the  manure,  whether  carted  on,  or  produced  by 
fee(Ung  off  the  grass,  will  be  more  beneficial  by 
being  aU  washed  into^  not  eir  the  land,  ns  is  now 

the  case." 

The  drainii^  of  poods,  lakes,  and  land-locked 
monasaa  sometimsa  affeets  a  comparatively  small 
extent  of  area,  and  is  then  so  simple  and  obvious 
an  operation  as  not  to  require  any  description. 
But  the  draining  of  these  on  a  large  scale,  the 
making  of  tunnels  or  deep  outs  through  hills  for 
the  withdrawal  of  the  enclosed  and  accumulated 
waters,  the  cutting  down  or  deepening  or  alter- 
ing the  ebanntd  ef  n  bi^  ilraan  so  as  te  mo- 
di^ the  levels  of  natuiiU  drainage  thnwighout 
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luf?  portions  of  its  Imain,  the  protecting  of  great 
tMBli«r  peffodiMBy  flooded  meiidow  or  aOinial 
lata  by  mean-  of  crabanknientE,  cnrtils,  sluicQB, 
mi  ^dz&ukc  machingg,  and  the  reclftiniiiig  firom 
<fetAMMBiae<tf  the  tide  oacpoiMM  of  nlk  nanh 
or  great.  low4]ring  flats  of  gnusy  fea,  are  opera- 
tioQS  wluch  usually  require  the  pecuniary  rc- 
■ottroesof  goverumont  or  of  associations,  and  tlie 
ikilL  experience,  and  prolon:;ed  superintendence 
rfd?il  engineers.  The  Bedf  r  l  T.  -vel,  thedrain- 
ilgB  of  the  fens  of  the  south- west  of  England,  and 
(hft  piotectian  fiom  the  ses  of  the  Twt  iwdsimsd 
\  w  plains  of  Holland,  are  works  far  l)eyond  the 
Beans  of  ail  iingle  fanners  and  even  of  almost 
il  angle  proprietofi.  Tet  4  knowledge  of  the 
best  methods  of  draining  fine  tod  Other  low-lying 
tilj  19  often  of  great  consequence  to  farmers ; 
and  tike  principles  of  them  are  few  and  simple, 
■id  tmj  b*  readily  eomptehended  by  attending 
to  the  natural  drainage  of  the  diibiel^  ia  the 
of  its  streams. 

eftiinehle  oatbll  must  first  he  £e- 

eovered,  and,  if  otherwise  obstructed,  a  main 
dnin  led  up  from  it  into  the  space  to  be  un- 
watered.  From  this,  there  should  be  branches 
ir%im  into  those  which  are  not  commanded  by 
the  ma; n  drain  alone.  The  junctions  with  tht^ 
anin  drain  should  be  oblique,  and  pointing  down 
fte  rtnea,  that  tlie  inflnz  of  side  waters  may 
aoi  tend  to  dam  up  those  of  the  main.  Into 
htmncbesy  the  fence  drains  of  the  fields  are 
in  enclosed  grounds,  and  the  land  is 
kid  up  in  ridges  and  furrows,  terminating  in 
th~  l>jundary  fence  drain.  Where  the  furrows 
tut  m  situated  as  to  run  across  a  hollow,  the 
vaieia  oC  iriiioh  they  are  not  deep  enough  to 
disdiarge,  the  water  furrow  Leoomr-^  necessary, 
and  ts  inwn  across  them  in  the  hollow  ground, 
ie  that  a  fweeal  ventage  may  be  given  to  every 
part  of  the  surface  by  an  unobstructed  fall,  which 
at  first,  but  may  be  gradually  dimin- 
the  quatHiee  of  water  increase,  by 
the  whole  is  discharged  into  the 
sn.  ia  marching  for  the  lowest  outfall,  the 
^USt  level  must  often  be  resorted  to.  There 
an^heswiar*  ■atmalasarksp  by  whidi  the  ftllof 
the  ground,  and  consequent  direction  of  the  flood 
umUxm,  may  be  diaoovend  ia  the  flat  oouatriea. 
Ommmmiaiagih$iStA»t,  wUeh  heoome  nearly 
dry  ia  summer,  it  will  be  found  that  the  leaves 
•f  the  various  aqnatics,  as  the  sisymbrium, 
the  water  cress,  the  brook  lime,  d:c.,  invariably 
paiat  dsWB  the  &1I,  or  in  the  direction  to  which 
th^  water  passes.  This  observation  i".  wiA]  i:nown 
ts  p— otical  drainers.  It  should  always  be  kept 
I  the  aitoatieik  and  direetiMm  of  tiuae 
will  afford,  in  many  cases,  a  more  ready 
\  of  discovering  the  direction  of  the  natural 
hoUuw  than  any  other.  During  flood  also,  it  is 
of  eoMeqaeaoe  to  mark  the  progress  of  the  waters 
ia  timx  increase  and  diminution ;  and  it  is  often 
while  they  are  statioaaiy  on  the  flats, 
tbaa^  Igr  iatertJag  inuqr  psgi  la  the 


ground,  so  as  to  have  their  tops  larel  with  the 
water,  by  whidh  means  the  heights  and  hoUowa 

are  at  once  perceived  by  the  difierent  lengths  of 
the  pegs.  This  method  is  portioularly  convenient 
in  laying  oat  fields  for  irrigation  hy  flat  flooding. 

With  respect  to  the  inclination  or  8lii)>e  of 
drains,  thcro  arc  certain  limits  which  mu.>t  not 
be  exceeded ;  the  slope  must  be  such  as  will  at 
least  permit  the  water  to  be  carried  off  with 
BufBoient  rapidity  to  keep  its  channel  clear,  but 
not  so  £sst  as  to  injure  it  by  acting  on  the  sides 
or  bottom.  Ibthematically  speaking,  the  water 
shoulJ  pass  away  with  any  the  smallest  inclina- 
tion of  channel,  and  even  gradually  accelerate 
in  rdocatf.  But  we  know  that  ia  bet  this  ten- 
dency to  accelerate  ia  epeedily  destroyed  by  the 
friction  and  other  obstrtictions  in  the  channel, 
and  these  increase  in  proportion  to  the  smallness 
of  the  quantity  of  water,  so  that  great  rivers 
are  enabled  to  move  with  less  declivity  than  is 
required  for  nnaller  streams.  This  has  not  been 
onfiioiently  attended  to  in  the  operatiofis  on  the 
great  English  fens ;  for,  instead  of  uniting  the 
upper  waters  into  one  capacious  river,  they  have 
been  divided  and  led  away  to  different  outfalls, 
greatly  to  the  injury  of  drainage.  Large  and 
deep  rivers  run  sufficiently  swift  with  a  fall  of 
about  I  foot  per  mile,  or  1  in  d,OUO;  smaller 
rivers  and  brook%  with  a  IhD  of  S  feet  per  mile, 
or  I  in  2,500;  small  brooks  hardly  keep  an  open 
course  under  4  feet,  or  1  in  1,200  i  ditches  and 
eofwad  drains  nqaire  at  least  8  feet  per  mile, 
or  1  in  600;  fnmws  of  ridges  and  filled  drains 
require  much  more ;  the  elevation  of  ridges  mea- 
suring across,  is,  according  to  the  soil,  sometimes 
as  high  as  I  in  10.  Where  the  ground  is  level, 
and  there  is  not  in  the  direction  of  the  smaller 
drains  a  fall  equal  to  the  above,  it  may  be  given 
in  the  formation  of  the  drain  itael^  by  entting 
it  deep  at  the  otttfall,  whioh  it  preferable  to 
widening  merely. 

The  limit  to  the  increase  of  the  fall  depends 
on  the  cohesion  of  the  stuff*  in  whieh  the  drain 
is  cut.  Firm  rocky  bottoms  may  be  supposed 
to  bear  water  passing  over  them  at  any  slope ; 
bnt,  independent  of  the  old  adage^  that  even  the 
drop  wears  the  stone,  the  grav  1  and  botilders, 
which  are  likely  to  be  brought  down  by  swift 
running  etrsams,  are,  by  their  battering  and 
rubbing,  equal  to  the  destruction  of  the  hardest 
rocks.  In  brooks  and  rivulets  a  fall  of  1  in  10 
over  rock,  or  of  1  in  30  over  large  8tune«,  or  of  1 
in  50  over  smaller  stones,  or  of  1  ia  70  over 
or'linnry  p.v^iVIrs.  or  of  1  in  100  over  small  peb- 
bles, has  the  velocity  of  a  torrent;  a  Ml  of  1  in 
800  over  very  small  pebbles,  or  of  1  in  400  over 
fine  gravel,  has  the  velocity  of  a  rapid  stream ; 
a  fall  of  1  in  GOO  over  coarse  sand,  or  of  1  in 
1,000  over  common  sand,  or  of  1  in  2,000  over 
muddy  sand  and  clay,  has  the  velocity  of  a  gen- 
tle stream  ;  and  a  fall  of  1  in  4,000  over  mud, 
soft  clay,  and  some  aquatic  weeds,  or  of  1  in 
6,000  over  ooae  and  many  aquatic  weedi^  has  a 
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dull  Mid  sluggish  motion,  the  slowest  which  be- 
long* to  flowing  water.  Bat  in  rivm,  these 
Teloolties,  over  thoir  respective  Ix  da.  are  prcnter 
than  in  brooks  and  rivulets;  and  in  rills  and 
drains,  they  are  lese,— eo  that  a  deeHnation  of 
1  in  4,(K^0  over  raud  or  soft  clay  in  a  small 
drain,  or  even  sometimes  in  a  largo  one,  would 
practically  be  a  dead  level,  and  would  cause  per- 
fbet  stagnation.  Straight  ai^  vten  channels  also 
permit  the  water  to  flow  much  swifter  than 
where  it  has,  with  the  same  slope,  to  wind  round 
tiie  diAtrent  sitraositiee  of  the  nataral  bed,  to 
pass  over  shoals,  or  through  narrows.  It  may 
be  observed,  that  a  bottom  of  fibrous  bog  will 
bear  a  greater  vdoctty  tliau  any  loose  earth 
or  gravel.  The  intermatting  of  the  fibres  pre- 
vents them  from  hcinfrtorn  awfiy.  Accordingly, 
bog  drains  stand  well,  even  upon  great  slopes, 
if  they  are  not  eat  to  the  wider  strattun ;  hot 
where  that  is  the  case,  as  it  is  generally  found 
to  be  gravelly  or  sandy  clay,  the  bottom  qieedily 
gives  way  wHih  the  stream,  and  the  drains  choke, 
or  Vilow  up  if  they  are  hollow. 

It  appears,  therefore,  not  only  advisable,  but 
even  highly  necessary,  to  draw  in  sloping  ground 
the  drains  across  the  slnpc,  so  as  to  be  nearly  on 
a  level,  since  a  fall  of  1  in  HOO.  the  f^cntest  that 
is  absolutely  necessary,  is  not  sensibly  very  dif- 
ftnnt  flrom  the  hbrixontsl  This  disposition  of 
the  drains  at  the  same  time  enables  them  to 
catch  and  collect  the  water  as  it  descends  through 
the  sefl  down  the  slope,  and  prevents  the  same 
water  from  saeoessively  moistening  lower  and 
lower  pieees  of  ground,  This  principle,  however, 
is  by  no  means  generally  anderstood  by  common 
fiunei^  among  whom,  in  many  eases,  the  only 
idea  seems  to  be  to  carry  away  the  water  as  fast 
as  they  can ;  and  this  ihej  attempt  by  perpcn- 
dicttlar  parallel  drains  mnidng  down  the  dope, 
or  by  many  branches  collecting  rapidly  into  one 
main  down  tlie  hollows.  They  do  not  observe, 
that,  in  these  cases,  the  water  which  falls  on  the 
field,  unless  it  happens  just  to  fall  over  one  of 
the  drains,  is  not  in  the  smallest  degree  assis^ted 
in  its  passage  away ;  for  it  will  most  probably 
descend  through  the  loose  arable  aoil,  ontil  it 
comes  to  the  firm  bottom,  and  then,  as  it  can 
have  no  tendency  to  proceed  sidcwise  into  any  \ 
of  die  drains,  it  must  continue  to  trickle  down 
the  slope  until  it  arrive  at  the  bottom,  in  which 
situation  a  drain,  though  it  may  perhaps  afford 
it  a  more  unobstructed  passage,  can  give  no 
more  ftll  than  originally  existed  on  the  surfiMO 
of  the  field. 

The  dimensions  of  open  drains  will  chiefly  de- 
pend on  the  nature  of  the  aM,  and  quantity  of 
water  to  bo  cnveyed  tljUwrn.  The  best  furin 
for  facilitating  the  passai^e  of  the  water,  is  to 
make  the  slope  on  each  side  16  inches  of  base  to 
afoot  of  perpendioukr  height;  the  breadth  at 
bottom  may  be  two-thirds  of  the  depth  of  water, 
unless  particular  circumstances  make  it  desirable 
to  widoL  the  efaaanel  so  as  to  lower  the  anr&oe. 


As  to  water-way,  we  have  usually  found  the 
ohaanels  of  rivsrs  and  streams  mnning  aboat 

two  feet  per  second  to  contain  about  a  square  foot 
area  of  section  for  each  hundred  acres  of  draia* 
age ;  bat  this  will  vary  aooording  to  sdl  and 
climate.  The  usual  size  of  the  smaller  ditches 
running  through  farms  are  three  or  four  feet  top, 
one  foot  bottom,  and  about  three  feet  deep  ;  but 
it  is  difficult  to  preserve  the  sides  so  steep. 

When  the  site  is  liable  to  be  injured  by  foreign 
waters  descending  into  it  from  the  conterminous 
upper  grounds,  it  is  most  advissMe  to  eat  them 
off  at  higher  levels,  before  they  descend  into  tbe 
flats,  which,  by  this  means,  will  have  only  their 
own  waten  to  discharge.  For  that  purpose,  the 
catch-water  drain  must  be  reported  to,  being 
drawn  along  the  boundary  of  the  upper  grounds, 
80  as  to  intercept  the  springs  and  streams  flow-  | 
ing  horn  them,  nntil  a  eonvealent  oppertonity  { 
be  found  of  discharcnnfr  fbem  into  th<'  rrc^^i^'ing  i 
stream.   It  frequently  happens  that  the  water 
which  is  thus  procnredaflbidssnlBcient  power  to  { 
work  hydraulic  machinery,  by  which  the  neigh- 
bouring low  lands  may  be  freed  from  their  pro- 
per waters,  even  when  they  have  no  natural  out-  i 
fall.  ! 

When  the  natural  channel  of  the  foreign  waters 
lies  through  the  site  to  be  drained,  as  is  the  case  . 
with  most  riven  which  overflowtlieirlovrgroands,  I 
it  is  commonly  necessary  to  confine  them  with 
embankments  on  either  side,  to  prevent  inunda-  i 
tion  in  time  of  floods.  The  riae  and  dlmenrfona 
of  the  embankment  ninst  depend  on  the  depth  of 
water  and  reach  of  the  waves  to  which  it  may  be 
exposed.   They  must  not  only  be  high  enough  to 
keep  out  floods  eqoal  to  the  highest  prevtonsly 
known,  but  al.eio  those  which  mix  r.rrnr  after  the 
space  over  which  they  used  to  spread  has  been.  | 
diminiahed  hy  the  embankment.  The  floods  of  < 
all  rivers  increase  after  embankment,  since  they 
are  not  only  deprived  thereby  of  a  certain  portion 
of  channel,  but  also  of  those  natural  basons  or 
reservoirs  which  used  to  receive  the  anrplna 
waters  of  sudden  swells,  and  of  course  regulate 
the  supply  to  the  lower  reaches  of  the  river.  See 
the  artiete  EiiaAinraiirr. 

The  drainage  of  cmbanlced  land,  whether  that 
land  be  reclaimed  from  the  freshet  flooding  of  a 
river  or  the  tidal  flooding  of  the  sea,  isoondnoted 
on  tiia  principles  already  st  d  When  an  out- 
fall sufficiently  low  can  be  found,  a  back  drain 
runs  along  the  inside  of  the  embankment,  until 
a  proper  opportunity  ooour  of  diseharging  it. 
For  that  purpose  it  is  sometimes  ncr'^-nry  to 
convey  the  channel  under  the  bed  of  the  river 
itself,  or  some  emhanhed  branoh  of  it,  which  is 
done  by  means  of  a  pipe  of  stone  or  timber,  call- 
ed a  fox.  or  ctilvert.  Where  the  embankment  is 
only  against  floods  or  the  tide,  an  opening  is 
made  through  the  banlc  itself  to  shut  with  a 
valve  or  finndgatc  against  the  exterior  hitrh 
waters,  and  which  being  opened  when  they  have 
suhdded,  permits  the  internal  waters  to  eaeape. 
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b«MM  wiiOTe  this  M  Bot  pneiicifek,^  mien 

ttOKt  be  liftc-d  hy  artificial  means  over  the  bant. 

i Flood-gates  axe  variouslj  constraeted :  the 
napkot  ftr  oar  purpow  M  a  filTO  or  dapper, 
iMgbig  bj  tbe  top,  «nd  falfing  against  the  end 
,  $4  X  pip*'       af^ainst  a  sluice  frame ;  at  other 
licaeft  sluices  or  paddiefl  aru  made  to  slide  up  and 
>  4mm m » flnxmed  teiM;  and  in  greater  oaa^ 
bottinf  j^tes  are  hong  so  aa  to  phut  n^rf.itiqt  'nrh 
,  ttker  ia  the  middle  iil^e  fiilding  doorb,  or  to  turn 
«aa  kadaoBtal  or  Tertieil  axitilijr  MNM  af  wirioh 
X  body  of  water  ia  at  times  collected  and  dis- 
tkuged,  eo  as  to  clear  the  mouth  of  the  channel 
§nm  dbrtlructian.  When  tbit  ontfall  is  situated 
9m  a  likiftiag^  beach,  it  is  often  advisable  to  pro- 
te-:t  it  hj  a  pier  or  }>-tfy  of  piles,        and  t;i  re- 
Btcfc  the  gravel  oi  una  vriucfa  tbi&  maj  accuuiu- 
kttm  flifeOR  aa  a|ipaai«  neoaMuy,  «r to  fiicn  a 
,  c:rv-ejvd  channel  thrcmgb  the  whole  line  of  beach 
oto  deep  water.    Much  may,  however,  be  eflec- 
Ii4  bj  the  jvfieioiH  pootioD  of  tb«  oirtfiill,  irith 
wttfect  to  the  carrents,  that  it  may  not  be  warp- 
ed up  by  tbe  depositions  from  the  river  or  sea, 
bat  rather  swept  clean.    In  daogeroius  cases,  and 
ayned  Biaatioas,  a  second  Talre  is  sometimes 
formed  oo  the  inside  of  tlie  first ;  and  hy  the  ad- 
aiiBianoC  a  certain  portion  of  water  between  them, 
tfc*  fnHwa  on  the  exterior  one  It  diminished. 
1  e->jd  instance  may  be  seen  at  Lossiein«jtith,  in 
Mofmyahire,  upon  the  great  cut  which  has  drain- 
ed the  Lodi  of  Spyoie.   Many  other  precautions 
are  gefaMta  &r  the  Menrilj  of  these  ri,uiioe8 ; 
but  we  cannot  particularize  them  here. 
,    When  there  is  no  natural  outfall,  the  waters 
'  aai  lifted  ovee  the  haak  hf  mehineiy  of  wiaos 
desoiplions.  The  mar«h-mill  of  the  eastern  fens, 
IS  »  wutdmiUy  having  a  body  of  brick  about  20 
fct  high,   ne  asle  of  the  sails,  by  two  bevel 
vheela,  oomaiBnioates  motion  to  an  upright  shaft, 
««  the  I'jwer  end  of  which  a  horizontal  wheel 
another  vertical  wheel ;  on  the  outer  end 
ti  the  axis  of  this  last,  is  a  small  water-wheel, 
mmi'-j^T  t   thit  of  an  undershot  mill,  working  in 
a  ease  <L*f  wuod  or  stone,  and  with  a  valve  drain 
at  li»hwd:  tbe  KtftleivBtep-wheel is  th«s  driven 
s^^ast  the  fall,  and  throws  up  the  water  three 
•r  fijor  feet,  which  permits  its  escape  into  the 
aver.    WbcB  a  idl  of  water  can  be  had,  a  very 
:  marsh-mill  is  formed  by  two  water-wheel% 
one  axle  of  which  one  ia  driven  by  the  fall  of 
r,  and  the  other  acts,  as  usual,  in  lifting  the 
the  beak.  The  oonent  of  the  fiver 

is  ■cCDctimea  used  as  the  movinp:  yv  wcr;  and 
th«i  is  not  advisable,  great  benefit  may, 
ly  cases,  be  deriTei  tnm  the  liie  and  faU 
«f  tbe  tide. 

If  ths  drains  fall  freely  into  thp  broolc,  the 
Wrjok  into  the  river,  and  that  into  the  sea,  no- 
orthsr  need  be  wished  for;  but  it  often 
that  one  or  other  of  the?o  so  obstnic- 
tmig  as  to  cause  ijsguiy  to  the  lands  above.  The 
WKW  or  opentaone  for  tbe  ameBdaaent 

eld.  Mil  be  frequentilj  eieoated  on  pro- 

IL 


perty  wbieh  bee  bo  fennediate  peoipeet  ef  ad- 

Tantap:e  from  the  undertakincf.  Ilence  it  be- 
comes necessary  to  have  l^gal  authority  for  this 
purpose,  and  to  film  eeaimi«ioiii  of  drainage, 
which,  in  order  to  do  thdr  business  with  efifect, 
should  have  cotrniynncc  of  the  entire  river  or 
district,  and  of  all  the  baron  of  laud  which  is 
drained  thereby ;  and  thsiy  should  have  power  to 
asges^  indiriduala  or  ooHUnunitics,  according  to 
the  benefit  received  by  the  improvements  which 
they  effSset  Romney  Marsh  is  governed  by  S4 
jurats  and  a  common  baillfT.  If  any  person 
should  refuse  or  neglect  to  make  necessary  re- 
pairs, the  baillfT  does  them  at  the  oversight  of 
the  jarati,  and  ohargee  double  on  the  defaulter ; 
the  surplus  goes  to  the  fund  for  banks  and  re- 
pairs; the  defaulter  may  be  distrained  for  the 
tmtm  within  the  manh. 

The  draining  of  embanked  land  by  steam 
power,  has,  of  late  years,  been  extenuvely  and 
with  virt  advanttgo  practiied  in  the  fens  of  Idn- 
oolnahiv^  Cambridgeshire,  and  Bedfordshire.  A 
Bteam-enpne  of  ten  Iviree  power  has  been  found 
sufUcient  tu  drain  au  area  of  1,0UU  acres ;  and  it 
is  required  to  work  ia  the  aggregate  four  months 
in  the  year,  at  intervals  nnr]  durin^j  periods  vary- 
ing with  tbe  seasoa  and  with  the  nature  of  tbe 
weaAer.  An  emiaeai  advantage  of  drainege  by 
steam  power  is  that  it  maintains  the  fullest  con- 
trol over  the  degree  of  moisture  in  the  soil,  and 
can  both  clear  away  water  to  an  equal  lowness 
during  the  prevalence  of  nuns,  and  admit  of  the 
sluices  bein;^  opened  and  water  brought  in  dur- 
ing the  prevalence  of  drought.  The  tirst  cost  of 
the  baildfaigi  end  maohinery  varies  with  the  na- 
ture of  the  land,  but  gonendly  amounts  to  about 
208.  per  »xsr9i  Mid  the  ounent  yearly  cost  probably 
aveiagee  about  Si.  6d.  p«r  aew.  An  engine  of 
40  horse  power  costs  about  £4,000,  and  is  capable 
of  draining  4,000  acres  of  surface.  In  many  parts 
of  the  feus,  land  has  been  purchased  fur  from 
£10  to  £20  per  acre,  and  then  been  so  much  im- 
proved by  drainage  as  to  become  worth  from  £(50 
to  £70  per  acre.  In  1839,  two  engines  of  respec- 
tivdy  60  and  SO  hone  power  were  at  work  on 
Deeping  Fen,  near  Spalding,  in  Lincoliishire,  a 
district  of  2j,0(X)  acres;  an  engine  of  40  horse 
power,  in  March  West  Fen,  in  Cambridgeshire,  a 
diefciiet  of  3,600  aeree;  an  engine  of  40  horse 
power,  in  ^lisscrton  Moas  and  Gverton  and 
Graingley  Cars,  a  district  of  about  G,000  acres; 
two  enghiee  of  respeetively  30  and  40  hotse  pow- 
er, and  a  few  old  windmills,  in  Littleport  Fen, 
near  Kly,  a  district  of  about  23,000  acres;  an 
engine  of  00  hoiee  power,  in  Middle  F(m,  near 
Sobam,  an  OMnbridgeshire,  a  distriot  of  about 
7,000  acres ;  an  engine  of  CO  horse  power,  in 
Waterbeaoh  Level,  between  Ely  and  Cambridge, 
a  district  of  0,000  aotes ;  an  engine  of  40  horse 
power,  in  Magdalen  Fen,  near  Lynn  in  Norfolk, 
a  district  of  upwards  of  4,000  acres ;  au  engine 
of  aO  boiee  power,  in  Mandi  Fen,  in  Gsmbridge- 
shixe.  •  distriot  of  2,700  aoiee  in  tbe  Snest  pos- 
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riUe  eooditiim  of  dnlnage ;  aa  cmgiiie  of  80  hone 

power,  in  Feltwell  Fen,  near  Brandon,  a  district 
of  2,400  aorefl ;  and  ua  engine  of  40  horse  power, 
in  Boliam  Mere  in  Gkmteidgeslure^  »  tnMt  of 
1,600  uma,  lying  unaradlj  low,  wid  Ibniiorly 
occupied  hj  a  lake. 

Strata- J>raimnff.-^tta,t&-dr&miiig  reclaims  and 
dries  wet  lands,  whoee  wetness  arises  from  the 
flowing  of  springs  or  the  oozing  out  of  sTibter- 
rauean  waters.  It  £ur  exceeds  surlace-draining 
in  at  onoe  imporCanoe,  inirioaoy,  tho  extent  of 
its  rungo,  and  the  amount  of  kii  v-  l oilgo  requisite 
for  its  proper  execution;  and  it  is  sometimes, 
though  ignorantly,  supposed  to  supersede  sub- 
toil-dnming,  and  to  comprise  all  ulterior  appli- 
ances for  drying  wet  lands.  Its  simple  ol>joct  is 
to  find  the  readirat  channel  by  which  excess  of 
water  flowing  in  strata  beneaiQi  fiie  soil  oan  he 
carried  off";  and  it  presupposes  both  a  general 
Icnowledge  of  the  geognostic  structure  of  the 
eartliNi  emst,  and  some  aeqoaintancc,  upon  dther 
investigation  or  good  testimony,  with  the  confor- 
mation or  strata  of  the  particular  districts  to  be 
drained.  It  does  uut,  as  aomc  persons  stupidly 
imagine,  find  a  drainage  for  the  water  of  spiini^s 
after  they  have  soaked  the  soil  and  risen  to  the 
surface, — ^for  this  would  bo  utterly  useless  ez- 
penditure  of  labour ;  bat  it  deteets  tlie  snbter- 
nnean  course  or  channel  of  the  watt.r  of  springs 
while  it  still  flows  at  some  distance  below  the 
soil,  and  there  so  diverts  it  Into  drains  as  to  cut 
off  or  annihilate  the  springs,  and  prevent  the 
water  from  cither  entering  the  soil  or  saturating 
the  BubsoiL  So  powerful  ia  this  method,  that 
the  detection  of  a  (rfngle  tubteRanean  rill  or 
feeder  of  springs,  and  the  ahdtiction  uf  it  into  a 
single  drain,  may,  in  some  instances,  completely 
dry  a  comparatively  large  extent  of  wet  and 
spouty  land.  Strata-draining,  in  fact,  constitutes 
one  of  the  most  beautiful  and  important  applica- 
tions of  the  doctrine  of  hydraulics ;  and  it  is,  at 
the  same  tini%  oapaUe  of  being  exhibited  to  in- 
telligent farmert  within  the  limita  of  a  few  gena- 
ral  principles. 

A  frequent  and  raj  obvioua  oase  of  wetness 
from  springs  occurs  in  shallow  moss  or  upland 
bog,  from  what  some  writers  hav^^  denominated 
"descending  waters."  J'laU  XXX IV.  Fig.  1  re- 
presents a  plan  and  section  of  a  case  of  this  kind. 
AB  is  a  hed  of  doop  clay,  extending  from  the 
brook  at  A,  back  under  the  hill  D£.  CD  is  a 
bed  of  and  or  i^ten  stiatom  oorering  the  daj, 
and  is  covered  in  its  turn  by  the  different  porous 
strata  forming  the  hill  or  bank  CDE.  These 
strata  imUbing  the  rain-wtter  wMeh  ftlh  on  tiie 
hill,  allf>w  them  to  desoend  nntil  they  reach  the 
line  CD,  where  their  farther  progress  in  that  way 
is  stopped  by  the  bed  of  clay  BA.  They  accord- 
ingij  aaeitmulate  in  the  sand,  until  the  increas- 
ing projsnro  forces  them  through  the  different 
pores  and  Assures  in  the  horixoutal  direction  DC, 
and  they  isme  at  C  ^  the  foot  of  Uta  porous  hank, 
in  qiringt  of  pure  water,  which  ran  forward  in 


lills  to  the  brook  A  a,  which,  if  an  open  fihanasl 

is  preserved  for  them,  are  not  likely  to  do  nmch 
injury  to  the  farmer.  But  it  usually  happens, 
that  ilie  edges  <^  the  porous  strata  EC,  have 
been  worn  and  broken  down  by  the  vicissitudes 
of  weather  or  other  causes,  and  their  rubbish  or 
detritus,  carried  forward  over  the  low  ground  (  A, 
e  a,  forms  a  porooa  soil  over  the  day  bottom.  In 
this  case,  the  water  which  issues  at  the  springs 
C  c,  inatoad  of  passing  off  in  rills,  soaks  into  the 
porous  sdl,  and  keepe  it  oonstantty  drenched 
with  wet.  so  as  often  to  injure  a  great  extent  of 
ground  below,  especially  if  the  subsoil  be  shallow 
or  retentive,  as  is  commonly  the  case  with  lands 
not  ameliorated  by  cultivation.  Many  niliiona 
of  acres  in  the  upland  countries  of  these  king- 
doms are  still  in  this  condition,  tt^eir  surftoe 
eovetad  with  pest  moss  or  beg,  wliloh  neverthe- 
less might  be  drained  at  an  eaqpenae  inoooeeiv- 
ably  small.  . 

The  remedf  if  obrioos  woA  simple.  Proceed  to 
the  upper  line  of  wet  ground,  and  examine  if  [ 
the  springs  there  are  flowinj^  as  abundintly  as  | 
those  below ;  if  that  be  the  case,  you  may  con- 
clude that  the  water  is  delivered  by  the  "  crop- 
ping out "  of  a  bed  of  sand,  grnvf!,  or  open  rock,  | 
over  a  bed  of  clay  or  other  close  suhstaaoe,  at 
that  phMje,  and  the  lower  patdics  are  merdj  the  ' 
overflow  from  thence ;  ascend  to  the  level  of  a  , 
yard  or  so  higher  than  the  springs :  you  must 
then  be  in  the  open  stratum.   Cut  down  a  ditch,  , 
until  you  penetrate  some  way,  a  foot  or  more,  \ 
into  the  solid  bed  or  close  substance ;  you  will 
then  perceive  the  water  oosiog  from  the  soil 
above^  and  dropping  into  the  trench  which  you 
have  cut  in  the  clay  ;  continue  the  trench  hori- 
zontally along  the  line  of  spring  making  sure 
at  aU  times  to  aeaMmt  the  wateqr  itratnm :  in 
this  trench  put  a  proper  hollow  drain  or  conduit, 
fit  to  convoy  the  quantity  of  water,  or  if  it  be 
but  short,  you  may  fill  it  with  stone ;  and  it  will 
not  be  unadvisable  to  build  np  a  water-tight  ftax- 
tition  of  the  day  on  the  lower  side,  so  n?  t  o  jir-^- 
vent  the  water  from  overflowing  the  drain,  and 
pasting  again  into  the  soil  below  in  wet  eennena. 
Fill  up  the  rest  of  the  drain  with  stones  or  tiM 
porous  soil ;  all  the  Fpare  earth  must  be  put  on 
the  lower  side.    From  this  catch-water  drain 
there  moet  faei,  in  eonvnnient  places,  tail  drains 
to  convey  the  water  to  the  nearest  brook.     It  ia 
most  advisable  to  make  the  fences  of  tho  fields 
answer  this  purpose;  Ibr  as  the  dope  is  •oaie> 
times  considerable,  these  drains  must  generally 
bo  left  open,  lost  they  should  cut  their  beds,  and 
burst   Bat  a  drain  may  be  made  at  the  level  of 
the  catch-water,  and  brought  out  under  oowtx 
until  it  reach  the  surface,  along  which  it 
then  be  conveyed  as  an  open  tiU. 

In  canying  the  cateh>water  drdn  aloti^  tin 
line  of  springs,  it  may  sometimes  happen  that 
springs  appear  above  the  level  at  which  we  are  pro- 
ceeding, in  consequence  dther  of  a  didoeation  of 
thestratnmy  or  bj  being  in  a  amalllMj  or  glei^  nii4 
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that  It  would  require  very  deep  flatting  to  ttring 

it  into  thes<?  springs  on  the  sarnc  level  In  such 
the  dnia  maj  be  cftiried  across  the  baj, 
bems  taken,  if  the  tml  through  whioh  it 
prooeeds  be  porous,  to  prevent  the  water  from 
escaping ;  for  it  is  evident,  that,  if  we  form  a 
dear  cbaaa«;l  along  the  lower  parts  of  the  sand, 
the  wataK  will  be  to  fiir  drawn  off  thereby  as 
tf-  drain  all  springs  on  a  higher  level  which 
have  their  origin  in  the  same  stratum.  But  in 
mm  the  hmj  ot  glen  that  left  eat  ihould  beeeme 


waterv  In  moist  seasons,  a  little  hor 


drain 


dhould  be  run  round  it,  upon  the  same  principles, 
mi  riioald  deUtrer  its  mteie  into  the  genml 
catch-water  at  each  end.  This  little  catch- water 
having  a  greater  slope,  mipht  carry  stuff  into  and 
choke  the  greater  one,  unlets  proper  precautions 
he  tekeo.  But  the  aeiiie  aeeenre  will  hy  no 
mean.?  answer  in  the  eviMltof  our  finding  the 
sand  stratum  take  »  dip^  or  run  out  below  the 
kfid  of  oor  enteh-wBler.  In  eudi  »  eeae,  it  he> 
cones  necessary  either  to  make  an  entirely  sep- 
arate catch-water  round  this  lower  tail,  or  to  cut 
down  across  the  porous  bed  into  the  solid  floor, 
Msd  bring  up  n  xegnlMT  paddle  well  from  thence 
to  the  surface. 

When  the  ufipex  waters  are  thus  cut  off,  the 
fmnde  beoenth,  depriired  of  the  souraee  thnt 
supplied  them  with  perpetual  moisture,  may  be 
erfMrted  in  n  short  time  to  become  dry,  as  the 
waier  whioh  they  felein  gradually  pasaei  nwny. 
In  oHer  to  noedente  tids  operation,  and  at  the 
•ani^  time  to  have  an  onportunity  of  cutting  off 
any  lower  springs  that  may  exit»t  in  the  wet  our- 
tmt,  it  nay  be  proper  to  draw  other  drains, 
pAiallel  to  aTi'l  r  th"  TiTTT^  description  with  the 
Smrnttf  at  some  di»tanoe  down  the  slope.  And 
it  Mit  be  evident,  that  where  there  are  Tuioni 
strata  of  sand  and  clay  alternating^,  each  of  them 
will  produce,  beneath  it,  similar  effects,  which 
Buuct  require  to  be  obviated  by  the  same  mode 


The  declix-ity  of  the  surface  is  frequently  so 
little  different  from  that  of  the  strata,  that  a 
bed  ef  end,  m  PCr  iuteed  of  enffing  ebrnptly, 
ai  in  Fuj.  1 ,  may  continue  along  the  BUr&oe  for 
a  ctjosiderable  extent  before  the  inferior  layer  of 
day  crop  out,  or  beoooie  ttimiUt^tAfMt,.  ThoM, 
m  fSf.  2,  the  bed  of  sandstone  DO,  whidi  comes 
frnra  «nd*>r  th«  hill  EDF.  continnes  to  run  along 
the  torlace  txum  k"  to  C,  and  is  not  eutirely  Imi 
wal9  WW  fad  tlie  day  at  C  lieing  or  oropping 
oat  from  ben^nth  The  upper  part  of  this  stra- 
tum decomposed  by  the  weather,  forms  a  sandy 
eoO  throughout  the  space  from  F  to  0,  whidi 
having  an  open  substratum,  will,  in  general,  be 
friable  and  dry,  and  if  covered  with  a  rich  loam, 
will  form  a  peculiarly  valuable  soil,  well-fitted 
fw  the  turnip  husbandry.  If  the  quantity  of 
water  which  sinks  into  this  porous  bed  be  toler- 
aht/  onifonDD,  and  the  bed  of  sand  be  deep,  the 
wiB  never  riie  lo  hj^  u  io  ii^nre 
M  if  it  be  en  circqnwtanoed  thnt 


J 


I  n  oonridenkUe  quantity  of  upper  wnieri,  dnriing 

great  rains,  sink  into  and  are  absorbed  by  this 
bed  of  sand,  then  the  ditlicultj  of  transmitting 
cada  n  quantity  will  make  the  water  rise  higher 
in  the  soil,  and  though  the  upper  parts,  as  at  F, 
may  be  dry,  the  lower,  towards  C,  will  be  gorged 
to  the  surface,  and  the  water  will  oozq  out  of  it 
in  peering  iprtnga^  ftrntiag  a  field  there  of  damp 
sand,  the  moat  woctblem  that  the  fiurmer  can 

In  this  caae,  the  first  aiibjeet  of  inquiry  ii^ 

whether  there  he  not  at  the  tail  of  the  sand  an 
obstruction,  such  as  the  clay  C,  rising  up  and 
fonning  a  kind  of  dam  against  the  water  lodged 
in  the  sand.  If  that  be  the  caae,  let  a  drain  be 
cut  through  the  clay,  and  the  level  of  the 
bottom  of  the  eand,  or  somewhat  iower,  &6  CB. 
Then  along  the  tail  of  the  nnd  form  a  drain 
CE,  which,  giving  free  emission  to  the  waters 
within,  will  allow  them  to  siak  to  that  level,  so 
ea  not  to  be  injariovB.  If  thii  operation  hae  not 
a  suflicient  effect,  it  must  be  owing  to  the  pores 
of  the  sand  bed  not  being  sufficiently  open  to 
admit  of  the  water  passing  with  freedom.  In 
that  case,  carry  up  the  bleeding  drain  into  the 
sand,  giving  it  branches  on  eitlier  f'i'\t\  whit-h, 
by  enlarging  the  surfiuM  of  emissiuQ,  may  make 
amende  for  the  retentiveBeM  of  the  eoiL  Bat  in 
such  cases,  it  is  often  worthy  of  inquiry,  whether 
it  might  not  be  better  to  cut  off  this  load  of 
upper  waten  before  they  desoend  into  and  injure 
the  field  in  qneetieit ;  and  that,  either  by  leading 
away  the  pourcc«  from  which  they  arc  derived, 
ur  by  forming  a  dam  against  them  at  the  upper 
margin  of  the  Add  eo  aa  to  bring  them  to  the 
surface,  and  in  that  way  not  only  protect  the 
lower  field,  but  obtain  a  useful  supply  of  water 
for  other  purposes.  In  this  way  (Ftp.  2)  a  ditch 
or  trench  is  cut  at  G,  being  the  uppermost  part 
that  appears  damp  in  the  wettest  seasons,  and  i« 
carried  down  through  the  whole  depth  of  the 
sandy  stratum  into  the  solid  clay  below.  If  it 
is  th--n  formed  into  a  drain  in  the  usual  way, 
the  water  from  above  will  be  completely  inter- 
eepted;  bat,  independent  of  the  foot  eoet,  the 
expense  of  keeping  such  a  drain  in  order  -vvn  ild 
be  very  great,  the  depth  in  such  a  case  bemg 
eonsiderable.  Another  ezpedirat  that  ooenrs,  is 
to  fill  up  the  trench,  thus  formed,  with  a  regular 
puddle  wall,  or  partition  of  clay  and  gravel, 
loamy  earth,  or  black  raw  peat  mos^  vrrought 
with  water  to  near  the  eotfoee,  behind  whidi 
the  water,  if  properly  intercepted,  must  rise  as 
behind  a  dam;  and  when  we  have  it  within  two 
or  three  feet  of  the  earftee,  a  Atain  may  be 
formed  in  the  usual  way,  by  which  the  super- 
fluous water  is  led  to  a  proper  outlet,  and  which 
in  case  of  need  is  easily  acc^Ue.  By  this 
means  the  upper  part  of  the  field  is  so  far  drained, 
as  to  have  an  outlet  two  feet  lower  tlian  before, 
and  we  acquire  such  a  command  uf  the  water, 
that  it  may  eadlj  be  kept  up  to  ite  ori^^nal  level, 
while  the  bwer  parti,  whioh  were  fomerljr  of 
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tiM  nature  of  qaksksand,  and  wwvnA  hf  mofaii^ 

arc  entirely  protectod  f r  ni  upper  water?,  and 
have  their  proper  waterii  drawn  off  by  the  blceil- 
ing  drain  <r  0,  aa  befora.  Whara  Iha  vrerl^ring 
stnita  EF  are  of  an  imperious  nntuff,  the  wet- 
ness of  the  sand  ma;  bo,  in  a  great  measure, 
owing  to  the  sur&oe  waters  of  a  groat  extent  of 
sloping  ground  descending  over  the  eur&ce  EF, 
and  being  absorbed  at  F  into  tho  sand.  Iti  this 
case,  it  is  evident  that  these  surface  waters  may 
be  intaroepted  hj  a  aballow  drain,  on  the  retentiva 
soil  above  F.  and  led  awny  to  an  outlet  W-fore 
they  desoend  into  the  sand.  It  is  eqtudly  evi- 
dent, that  we  Buat  ba  oareflil  not  to  out  tba 
sand  in  this  drain,  or,  wherever  that  ia  unavoid- 
able, that  wf  lin^^  i}v>  tr-  iii'h  *;<>  fis  to  prevent 
the  water  trum  sinking  away  ;  yet  lu  this  case, 
espeoially  if  the  uplanda  be  in  tillage,  the  drain 
will  soon  puddle  itsc-If  up,  and  be  Buffidaot^  re- 
tentive even  over  the  sand. 

Th«  next  «aaa  for  aowddeimtloii  ii,  that  where 
the  stratum  of  sand,  or  other  porous  matter  which 
conveys  the  water,  dipping  faster  than  the  sur- 
fiice  of  the  ground,  does  not  crop  out,  or  appear 
at  the  lower  adgo^  bat  runs  forward  under  the 
Burfaec,  and  ie  covered  by  a  layer  of  clayey  mat- 
ter. Fi^.  3,  I^laie  A'A'A'K.  eihibits  a  case  of 
thia  kind,  whan  tiie  watetyatntam  DCdeaoand* 
ing  from  the  porous  upland  DKL,  having  no  out- 
let at  the  point  e  is  covered  by  the  retautive  clay 
BBFO,  extending  baek  to  H.  In  thia  aitaation, 
the  water  finding  no  outlet,  wiH  accumulate  in 
the  stratum  DC,  and  bo  pent  up  as  in  a  vessel, 
until  it  rise  to  the  upper  edge  of  tho  covering, 
and  flow  over  aa  at  H.  Now,  this  level  of  the 
outlet  ^Kjinp  considurahiy  liighor  than  the  eur- 
faoe  of  the  covering  of  clay  below,  it  is  plain  that 
theia  nraot  ba  a  atreng  preomTe  upwards  against 
thi?  hottom  of  the  clay,  insomuch  that,  if  a  pipe 
was  put  down  at  G  or  K,  to  reach  the  sand,  the 
water  ought  to  rioe  in  it  to  the  level  of  the  foun- 
tain n.  If  the  bed  of  clay,  as  from  C  to  F,  be  of 
sufficient  depth  an*!  tenacity  to  resist  this  pres- 
sure, tlie  soil  on  the  surface  will  be  no  way  in- 
commodad ;  but  if  the  oovering  ba  anywhere 
weak  or  thin,  aa  from  G  to  11,  the  head  of 
water  pressing  against  it  will  force  some  of  the 
weaker  plaoea  to  give  way,  when  it  will  borst 
out.  and  form  a  spring  as  at  MM,  and  the  water 
will  immediately  subside ;  and  should  this  not  be 
sufficient  for  the  discharge  of  the  whole  in  wet 
seasons,  the  water  will  again  riae,  SO  aa  to  run 
also  at  other  higher  and  higher  openings,  which 
after  some  dry  weather  will  cease  again,  though 
the  tower  nay  itiU  oontiava  running.  The  upper 
hn'cl  of  the  water  will  never  subside  so  low  as 
the  spring  MM,  though  it  may  remain  very  little 
above  it,  sinoeat  least  some  force  will  bo  required 
to  press  the  water  through  the  obatructiona  in 
the  sand.  From  this  cause,  tho  ground  from  K 
to  1 1,  though  of  an  absorbent  nature,  is  frequently 
retained  in  a  alate  of  watnoM,  itniilar  to  titat  at 
CO,  /V«  ^    Moonnt  of  tha  moisture  atanding 


hi(^  in  tha  oubaotl,  and,  if  left  to  nature,  will  be 

soon  covered  with  moss.  Again,  where  the  tex- 
turo  uf  the  clay  covering  is  suthciently  strong  to 
prevent  springs  from  bufiMng  out,  yet  tha  water 
will  squeeze  through  all  the  i)ore6  and  cranniee, 
so  as  to  form  a  field  of  spouty  day  soil,  prodootng 
only  rushes,  or  other  nqvatie  haibag^  or  braah- 
wood,  as  from  H  to  Q.  Where  the  depth  of  clay 
is  so  great  as  to  prevent  the  oozing  from  being 
of  much  consequence,  yet  the  water  standing 
high  in  tha  anbaoil,  forms  a  field  of  oold,  damp, 
clay  land,  as  from  M  to  F,  and  F  to  E.  liable  at 
the  same  time  to  be  ii^ured  by  the  8ur£&oe  water 
from  the  springs  above;  In  this  ritnation,  the 
cure  is  to  form  a  drain  in  the  neighbourhood  of 
the  luwet-t  springs,  and  at  such  a  level  that  the 
water  which  runs  in  it  may  be  so  much  below 
them,  as  to  leave  the  land  dry.  Thw  ditch  must 
be  sunk  down  in  various  placoa,  so  as  to  tap  the 
Inferior  watery  stratum ;  upon  doing  which,  tho 
water  lodged  there  will  ieme  out  ia  ahnndanoa, 
and  flow  along  the  drain  ;  and  having  now  found 
a  lower  outlet  than  the  former  springs  by  which 
it  issued,  these  will  quickly  fall  away  and  dry 
up ;  nay,  if  the  atratum  be  of  great  extent,  the 
same  effect  may  extend  to  covoral  boggy  lands  in 
the  neighbourhood,  and  to  ap^>earance  altogether 
unoenaeeted  with  the  iliat  The  height  <rf  the 
confined  water  lu  iiifr  now  diminished,  the  pres- 
sure upwards  against  the  cover  will  cease,  and  thia 
being  the  only  oania  of  injury,  a  tadieal  enre  will 
be  eSected.  But  no  hollow  subsoil  draining  could 
have  had  tliis  effect,  although  the  land  might  be 
somewhat  relieved  thereby,  in  many  instances, 
espednlly  if  the  draina  should  anywhere  toueh  the 
strattim  of  gravel  or  sand  in  ivhii-!i  the  water  was 
contained ;  neither  would  any  benefit  be  derived 
from  a  eateh^water  drain,  made  nt  H  er  K,  aa  ia 

the  last  case;  or  even  if  we  could  sink  down 
through  the  whole  mass  of  sand,  and  bring  up  a 
puddle  wall  fVoni  the  firm  clay,  woald  it  be  effec- 
tual, for  such  a  dam  exists,  in  fact,  :u ready  in 
the  covering  of  clay,  BGH;  and  though  we  cut 
ofl*  most  part  of  the  supply  thereby,  the  water  in 
the  bed  of  aand  HO  is  not  removed;  the  qiriag 
M,  wh'uAi  still  delivers  the  little  water  that  may 
insinuate  itad^  may  be  greatly  wealuned,  or 
even  eease  to  overflow,  bnt  the  hydroetatie  prea* 
snre  against  all  tho  lower  subsoil  will  still  remain 
as  before.  We  mention  this  the  rather,  that  the 
unexpericno4fd  drainer  may  b«  on  his  guard,  and 
not  ptooeed  to  work  until  he  is  well  aanrad  of 
the  nature  of  the  case  before  him  ;  for  the  mode 
of  proceeding  in  one  of  these  cases  would  be  al- 
together Qsdess  in  any  of  the  otheva> 

Having  brought  up  the  outfall,  or  tail  drain 
BO,  and  formed  the  tap  drain  yO^  along  the 
lower  springs,  our  next  operation  is  to  open  a 
communication  with  the  watery  stratum  below, 
if  that  h:iB  not  already  been  efTt-cted  in  digging 
the  tap  drain.  Mow,  as  a  few  passages  will  be 
Sttflldeat  to  esait  all  the  water,  provided  their 
am  exeeed  that  of  all  the  apriags,  there  eaa  be 
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tto  seceBsitj  for  Kinking  all  the  tap  drain  to  that 
I  iiepHi.  Bmftll  piti       be  made  »t  ooii?eDi6Dt 

dlstAncfs  ;  and.  to  provcnt  them  from  choking, 
they  xoAj  be  filkd  with  stonea,  dried  peat,  or  the 
Mka^  tluNNigh  whAA  the  mter  irill  riM  flreely. 
Bat,  in  gmflnl,  vnieis  where  the  etratum  to  be 
■piefwl  19  very  stony,  and  ovon  in  that  case  if  it 
!  be  <l«ep^  it  is  much  ^£>ier,  and  kss  expensive,  to 
I  aak*  «w  «( the  botiag  ft«ge»,  wHh  which  holes 
are  to  be  made  at  every  few  yards  in  the  bottom, 
or  on  one  side  of  the  drain,  down  through  the 
ictaati^  cawtfriag^  mia  the  ftntttni  Mow  te 
tapped,  and  the  water  rise*  in  the  bore,  and  flows 
along  the  drain  made  in  the  uppet  eby.  See  the 
article  Acgkr. 

I»  %efiiig  or  fortning  pits  fur  tap  inSm,  it  is 
not  necewarr  to  put  them  down  in  the  qnafmire; 
for  that  can  aeldom  be  done  with  effect,  the  stuff 
deafaif  tepoa  Mien  eo  epeeffilf  .  It  Is  better  to 
!    have  tbtrn  5n  the  firm  pround,  as  near  as  pr«- 
I    sible,  especially  at  the  commencement.  After 
'   tkft  wrster  hee  been  tapped  hj  these,  the  quaggj 
gfodiid  will  subside,  and  get  firm ;  enabling  us 
to  prolong  the  drain,  if  need  be,  and  to  sink  new 
pits  or  bores  in  case  the  stratum  oonUiniiig  the 
mier  eheuld  be  telerrapted.    The  most  con- 
rrni-  nt  place,  without  donht,  is  that  where  the 
■tratom  approaches  nearest  to  the  drain.  The 
bore «,  wfaieb  is  put  down  near  the  tatt  of  the 
S    and,  is  not  noore  useful  than  the  bore  G  at  the 
'    miw  IfTf} ;  while  a  bore  at  y,  which  passes  the 
'    tail  of  the  sand,  can  be  of  no  benefit  whatever. 
Im  fMetel,  hnteediatelj  over  the  watery  bed 
th^Tc  5?  A  ptmttiTn  of  tight  clay  mixed  with 
tt^Mv9,  of  great  tirmness,  onder  three  or  four  feet 
mt  quaggy  groQitd.  Thb  hea  often  deceived  the 
ijiexpi'rienc''tl  drainer,  by  leading  him  to  think 
be  bad  arrived  at  &  sound  bottom.   This  is  a 
gnod  titetetion  fbr  laying  the  conduit,  or  sough 
of  the  drain,  if  the  k-vcl  of  the  outlet  adaBits  of 
it ;  !.'it  it  must  Tk?  pierced  l.y  the  borer,  or  pick 
asd  !!pade,  without  regarding  the  trivial  springs 
that  sppcnr  theieln,  mittt  the  toeot  voir  be  erriWd 
By  a  careful  examination  of  the  adjoining 
J  grvu  nd,  it  is  sometimes  possible  to  say  at  what 
il  4epth  tMi  mey  be  (bond;  but,  in  general,  the 
t|  nle  iss,  to  go  down  till  Ibe  water  rise  immediately 
ff  en  withdrawing  the  auger.    Mr.  Klkington  has 

•  '  bored  thirty  feet  before  the  water  flowed  plenti- 

Utfr  bnt  from  ten  to  fSfteen  feet  is  mete  aniaL 
Fi^.  4,  /'At.v  XXA'/V.  explains  '^'^mc  nccidents 

^bUt  olteix  occur  in  this  kind  of  draiaiag,  and,  at 
I  Ifee  spwe  iiney  riiewi  bew  the  Mme  principles 

xay  J.e  applied  to  other  cases,  and  especial' v  fJi  j 
t  £fX^Dg  oi  well*.  DC  is  a  stratum  of  sand,  rest- 
I  ii^  oo  a  bed  of  ^7  eraoUdToek,  and  extending 

•  niar  the  hifl  Lr  it  tAly  bassets  or  crops  in  the 
level  valley  from  E  to  K,  where  it  forms  the  hot- 
tona  of  m  peat  bog  or  moss,  which  has  risen  over 
it.  «•  aMemit  of  the  valley  having  Uttle  dedi- 
rttj  fo  that  water  stands  constantly  in  the  Fandy 
sobsoiL  BK  is  a  bed  of  cJay  lying  over  the  sand, 
aad  fikewise  runniog  under  tiie  hill  ;  beyond 


which  it  crops  out  at  £.  This  bed  of  clay  in  the 
vale,  from  0  to  F,  is  bnt  thin,  so  that  it  there 

forms  a  bottom  of  spouting  clay  soil,  with  springs 
and  quagmires,  owing  to  the  pressure  of  the 
water  in  the  sand  bed  below.  ^behillLiaooniP 
posed  of  gisvd  and  sand  ;  but,  on  the  x^t  side 
at  F,  thi*     ovrrlapped  by  a  thick  (•■■v'^r  of  clay  ! 
to  the  eummit ;  on  the  left  side  also,  at  ii,  there  j 
is  a  cover  of  clay,  wtrioh  is  much  thioner,  and 
does  not  extend  to  ihi?  -ninmit, — it  abounds  in 
i^nge,  forming  a  bank  of  spouting  clay  soil  i 
urtth  nuhce.  Bach  of  these  eoven  of  day  onites  | 
with  the  bed  BE  at  the  foot  of  the  hill,  where  a 
field  of  cold  clay  land  is  found  on  either  side. 

Kow,  the  improvement  of  this  ground  is  begun 
by  the  proprietor  on  the  left  side,  who  proposes 
to  drain  the  moss  KE  by  bleeding  the  sand ;  fur 
this  purpose,  he  leads  up  the  main  drain  E  e  along 
the  tail  of  tlie  sand,  where  it  aaeets  the  day.  He 
finds  it  necessary  to  sink  it  only  by  little  and  I 
iittle,  so  that  the  sand  may  have  time  to  drain 
and  get  firm,  otherwise  theddea  nm  in npon  him. 
He  finds  it  neoessary  also  to  dear  the  whole  length 
of  the  drain  to  the  outlet,  before  sinking  any 
part  lower  than  anuthur ;  for,  after  getting  down 
an  inch  or  two^  the  sand  appeanaa  fluid  as  waiter. 
In  this  operation  he  succeeds  to  a  certain  degree; 
and  it  is  perceived,  that  the  run  of  water  from 
the  valley,  by  the  drain  E,  is  greater  than  it  had 
ever  been  before;  and  at  the  same  time,  the  ' 
quaggy  bottom  on  the  right  of  the  hill  h:\<*  been  ! 
somewhat  benefited,  and  the  springs  at  »i  give  j 
rather  less  water.   The  reason  is  obvious ;  a  part  ! 
of  the  Hnpply  is  diverted,  and  the  fountain-head  ' 
lowered.   Were  he  to  persevere  until  he  came  to 
the  bottom  of  the  sand,  the  land  at  O  would  be 

drained,  for  it  h  nn  a  higher  level;  but  this  pro- 
prietor has  no  interest  in  so  doing.  Ho  next 
proposes  to  find  water  at  K,  in  the  morass,  for 
which  he  sinks  readily  in  the  sand  to  the  level 
of  the  drain  K.  Below  that  is  a  quicksand,  which 
can  only  be  ex<»vated  by  dredging  under  water. 
His  next  epentien  is  to  drain  the  springy  banic 
below  IT,  and,  at  the  same  time,  to  g«.t  water  at 
a  higher  level,  he  makes  a  tap  drain  U  /i,  and 
bores  In  the  bottom,  nntil  he  eats  the  open  gravel 
of  LHF,  which  Ibnidiea  a  sappljr,  and  relieves 
his  ground. 

Suppose  now  the  proprietor  on  the  right  wish- 
ing, in  like  manner,  for  a  supply  of  water,  makes 

a  tap-drain  on  his  side,  along  the  hill,  as  at  F, 
but  somewhat  lower  than  the  level  of  U,  and  i 
boree  into  the  under  stratum ;  the  water  of  the  ' 
hill  HLF  will  Ti  v  flow  away  at  F,  and  the  dnun 
H  h  will  be  dry ;  hut  the  land  ronnd  II  will  Ihj  | 
somewhat  lietter  drained  than  before.  Suppose 
the  proprietor  at  H  ittll  wanting  a  onp^y  there,  | 
should  bore  down  through  the  etratum  of  clay 
£B,  and  into  the  saad  DC :  instead  of  raising 
any  water  hf  that  means,  the  whole  supply  of 
HLF  will  nuw  run  down  through  the  bores  at 
H  into  the  sand  DC,  and  pass  away  by  the  drain 
E  f ;  so  that  the  ditch  F/  will  in  its  turn  be  dry. 
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KoTertheless  a  well  or  pump  at  F  will  always 
find  water  in  th»  tail  of  the  baaon  HLF ;  and  if 
the  bore  at  H  be  bciknr  the  level  (tf  the  drain  E, 
the  supply  may  f  \cn  he  more  permanent  than  be- 
fore, since  it  communicates  with  the  great  bed  i>C. 

iMtIf,  isppoM  thai  tin  wet  bottom  on  the 
right  hand  is  to  be  drnincd;  for  which  purpose 
the  tap  drain  Gy  is  laid  out,  and  borea  sunk  into 
the  mad  DC  The  water  wUl  now  riw  np  from 
the  sand,  and  relieve  the  quaggj  clay  above ;  the 
springs  in  the  bottom  will  cease,  and,  what  may 
appear  still  more  reiuarkable,  the  main  drain 
beyond  the  hill  will  ebb  dry,  and  the  quicksand 
around  will  become  firm  and  dry,  as  low  as  the 
level  AQB  of  the  tap  drain.  The  well  at  K  may 
now  be  sank  without  diffiovltj;  but  no  wat«r 
will  be  found  until  we  arrive  at  the  clay  (above 
the  level  before-mentioned)|  and  even  then  only 
by  cutting  a  reiervdr  in  the  eky,  to  receive  a 
part  of  the  waters  which  trickle  along  its  ■nrboe 
through  the  b^sU  ^ri  of  the  sand.  No  overflowing 
well  can  now  be  made  in  that  situatioa,  even 
should  there  be  strata  eontaining  water  to  a 
hifrhcr  level  below,  which  might  be  bored  mtn, 
unless  a  close  steining  or  casing  be  carried  up 
through  the  sand  bed  DO,  to  prevent  its  ebbing 
away  by  that  channel  through  the  drain  <1 ;  but, 
before  tapping  at  0,  if  we  had  inserted  a  bore  at 
mi,  which  is  below  the  level  of  E,  we  would  have 
had  an  overflowing  well  on  the  top  of  a  hiU ;  and 
again,  if  the  stratum  of  clay  at  IT  were  not  yet 
cut  through,  we  would  have  at  the  same  time 
another  overflowing  spring  at  F,  whieh  would 
appear  to  l>e  the  hill  from  which  the  fountain  at 
m  was  derived.  We  have  seen  instances  of  this 
kind  ia  natural  springs. 

Similar  effects  take  place  frequently  in  the 
dminatro  nf  mines ;  and  when  tlicso  are  level  free, 
Uiey  may  be  frequently  applied  to  t  he  purpose  of 
draining  the  lands  above,  by  boring  down  at  H, 
or  boring  upwardf;  from  the  mine.  ?>nt  'i^  here 
the  mine  is  drained  by  artificial  means,  as  pumps, 
or  the  like,  it  beeomes  of  the  greatest  eonseqnenee 
to  cut  oflT  and  remove  all  fuppliee  of  water  that 
may  enter  from  above. 

Suppose,  for  example,  that  DC  were  a  bed  of 
coal,  or  other  mineral,  drained  artificially  at 
K,  and  that  a  shaft  were  to  he  sunk  at  II,  it 
would  be  necessary  to  pass  through,  the  open 
stratam  in  the  hill  HLF:  if  this  were  a  quick- 
*an  ^  ri)  ounding  in  water,  it  might  be  very  dif- 
ficult to  be  efl'ectcd ;  and  it  would  be  neoessaiy 
to  iatroduoe  piece  after  piece  of  curb  timber 
around  the  shaft,  to  prevent  the  sand  from  run- 
ning. Kven  if  we  shotild  succeed  in  getting 
down,  the  water  would  dc6<X'ad  through  these 
timbers  eo  abundantly,  as  to  increase  greatly  the 
water  on  the  engine  at  K.  an-l  might  even  drown 
the  mine.  The  remedy,  in  that  case,  is  to  sur- 
round the  leaky  part  of  the  riiaft  H  with  an  in- 
ner casing  of  timber,  and  a  puddle  wall  of  clay, 
ftc,  l^fhind  it.  and  to  unite  this  puddle  wall  with 
the  beds  of  clay  both  above  and  below.  The 


mine  being  then  relieved  of  foreign  water,  will 
be  restored  to  its  original  state,  and  wiH  eone 
again  under  the  power  of  the  engine.  But  Bup- 
poso  the  bed  EB  not  to  be  so  completely  rvicn- 
tive,  but  that  water  may  penetrate  through  u 
whoi  the  lower  beds  are  laid  drj,  e^ieaiallj  if  it 
he  pressed  by  a  great  force,  as  the  water  acrnTnu 
lating  in  the  hill  LU¥,  then  it  may  be  stUI  pos- 
sible to  refieve  it  firam  that  prasnre,  by  tapping, 
for  example,  at  H  or  F,  so  as  to  lower  the  head 
of  water  in  the  reservoir,  which  will  not  then  be 
able  to  penetrate  through  the  bed  EB,  or,  at 
least,  not  so  abundantly,  and  the  engine  at  K 
will  be  greatly  relieved.  Similar  cfTects  will  also 
be  produced,  by  having  a  catch-water  dam,  or 
pn^Mle  wall,  to  tsad  off  tiie  water,  which  would 
otherwi.'io  be  absorbed  m  th(*  upper  side  of  K, 
towards  the  crop  of  the  strata,  as  described  in 
F{<f».  1  and  S.  A  leaky  stratum  naj  he  ooveted 
or  lined  with  puddlo^  and  leonred  ia  »  sUnlkr 
way. 

Suppopo  again,  tiiat  the  proprietor  on  the  right 
hand  at  B  intends  to  work  his  part  of  the  bed  of 
coal,  and  to  drain  with  engines  by  the  shafts  Q 
or  m.  But  that  the  proprietor  A,  who  will  be 
equally  or  more  benefited,  and  whose  engine  at 
K  will  thereby  become  unnecessary,  refuses  to 
assist  him.  Then  B,  having  no  other  resource, 
pbu;e8  a  powerful  engine  at  G  or  m,  and  sinks  to 
the  coal ;  hut  he  takes  the  precaution,  after 
driving  his  engine  level  along  the  coal  as  low  as 
he  can  reach,  to  make  up  the  lower  side  of  it 
with  a  puddle  wall  of  day,  In  Uke  manner, 
he  cuts  out  the  co.al  along  rll  tli''  boundary  of  his 
property  towards  the  basset,  and  replaces  the  ex- 
cavation by  water-tight  materials^  so  that  all  the 
water  which  former^  flowed  in  upon  him  from 
the  ba-sset  of  the  strata  is  now  p!id(!l«'d  off ;  nnd 
he  finds  the  draioAge  of  the  remuiuder  can  be 
efiected  by  much  power,  than  was  necessary 
for  his  first  engine  at  (1.  The  proprietor  A,  how- 
ever, whose  coal  at  first  was  laid  level  free,  is 
now  perhaps  worse  olF  than  before,  since  he  ia 
deprived  of  the  benefit  of  springs,  that  may  have 
flowed  at  Q,  below  the  level  of  part  of  his  coal ; 
but  should  there  be  absorbent  strata  in  that 
direction,  and  above  his  level,  he  wiU  be  bene- 
fited by  the  puddling.  The  beds  of  coal,  and 
other  minerals,  are  frequently  traversed  by  na- 
tural partitions  of  watertight  matter,  whidk  are 
of  great  benefit  in  the  drain  i^i^i  <  f  the  mines.  It 
is  surprising  how  thin  the  partitions  are,  which 
resist  great  depths  of  water  in  this  way;  and 
which,  when  they  are  incautiously  broke  through, 
are  productive  of  great  difficulty,  and  even  dan- 
ger ;  so  that  it  is  advisable,  in  all  dubious  cases, 
to  make  constant  use  of  the  boring  iron,  to  dis- 
cover them,  as  the  hole  which  is  thereby  made 
may  lie  easily  stopped  up  in  C8»c  of  need. 

Puddling  is  also  used  in  the  digging  of  wells, 
to  keep  out  salt  or  mineral  springs,  which  may 
flow  into  the  pit  before  the  gtratum  containing 
wholesome  water  is  reached ;  and  it  is  also  used 
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Mi  aining  fay  pwlacHcn  igihirt  a  ttwrtttm,  wluch 

*Tnitfi  hydrogen  or  :nf!nn;inr\ble  air.  A  remark- 
»Ma  imslance  of  the  former  k  related  in  the  Phi- 
loeophieal  Tow—citioM,  rot  Ixxiv^  where  an  ao- 
oouttt  is  giren  of  sinking  a  well  at  Sbeernoss. 
Wbeo  riniiUr  circtunstaaceB  occur  in  boring  for 
the  remedy  is  to  introduce  a  pipe  of  wood 
into  the  bow,  which  admite  the  water 
<mlT  at  the  luwer  end.  Nearly  the  same  advan- 
tage i*  tometimes  obtained,  by  excavating  the 
Maft  Mttle  wider  in  tuoh  » itntein,  end  preee- 
tag  in  clay,  which  the  water  in  t}i<^  1  r  ;  keeps 
being  diephoed.  If  the  water  in  the  springs 
braied  at  0,  wera  confined  fay  %  mt- 
mondiog  waU,  it  might  be  made  to  rise  to  the 
fevcl  ••f  the  or!L't!ia]  outlet  at  E ;  and  a  pipe  might 
be  hud  from  tiieuce  to  the  tup  of  the  bank  at  in, 
M  ae  to  deliver  waler  without  sinking  a  shaft 
tbere,  or  boring  for  it ;  for  in  neither  of  these 
eaces  woold  it  riee  higher  than  the  level  of  G,  if 
pnrioBsly  tapped  the**.  Or  the  tame  water,  if 
abaodant,  may  be  applied  to  the  working  of  ma- 
chinery, when  a  fall  is  in  this  way  obtained  for 
it.  A  ver>'  pretty  instance  of  this  occurs  at  Cong, 
ia  tlM  west  of  Ireland,  where  the  waters  of  the 
great  Lough  Mask,  induing  iu  a  magnificent  foun- 
taia,  are  dammed  up  by  a  wail,  and  immediately 
epyBed  to  the  tarning  vtwnSQaf 

The  cfTect  of  the  bore  at  IT  in  this  Figure, 
■howa  how  wet  pounds  may  sometimes  be  drain- 
ed bf  lettiair  down  the  water  iato  an  open  stra- 
tnai  below  tbena.  The  most  useful  case  of  this 
kiad,  is  that  of  a  land-l'K"k««l  bottom,  into  which 
the  cutting  of  a  main  drain  through  the  bank 
wpold  be  attended  with  very  great  expense. 
/' -  V  .rXXr.  Fiq.  />.  represents  a  case  of  this 
kind,  where  the  bog  bottom,  £GF^,  is  shut  in 
by  the  bigh  gnnnd  L  aad  IL  Thcee  groondc, 
tlioc^h  composed  of  open  ruck  or  frravol,  have  a 
cerer  ot  day  at  least  on  the  aide  next  the  hoUow, 
tfaaqgb  wUdh  the  water  oannet  deeoendi  there- 
by fcrming  a  bk>\  or  at  least  it  descends  very 
^wly,  BO  that  the  bottom  is  fre<iuently  under 
water,  by  wbicli  means  it  is  converted  into  a 
feat-tiog  or  OMMt,  aad  gradually  fills  up  with  this 
T-^^etable  matter,  until  by  tliis  mr  nns,  and  the 
vatcr  which  it  absorbs,  the  surfaoj  eweila  so  {u, 
m  to  threw  the  eDpertaooe  water  off  by  meaae 
»f  the  brook  y  A  B ;  while  the  middle  becomes  a 
deep  hobbling  bog,  inaccessible  to  man  or  beast, 
except  when  the  sun  and  wind,  by  evaporating 
part  t){  the  oioiitaie^have  fenned  a  thin  omit  on 

The  obvious  remedy  is,  to  lower  the  outlet,  or 
driwa  a  deep  cat,  er  an  uBdMgroinid  tunnel, 
turough  the  ground  M,  into  the  lower  part  of  the 
laaoa.  But  this  may  be  too  expensive  an  opera- 
tiea.  Examine  whether  there  is  not  an  open 
ftrat'im  UIow  the  bason  of  clay,  or  one  which,  if 
it  6h-i.ii].i  be  ghiltc'I  with  water,  may  yet  be  tap- 
ped stRDewhexi^  as  at  £ ;  then,  in  that  case,  open 
»  maia  drain  through  the  middle  of  the  bog, 
and  eorftoe  drains,  to  intercept  and 


deliver  the  water  into  the  mun.    In  this  main 

tVi  Tc  must  be  an.^or  holes  sunk  down  into  the 
open  stratum ;  these  will  swallow  up  and  ourry 
oir  the  water.  Clue  must  be  taken  to  prevent 
I  the  mos3  and  clay  from  finding  its  way  into  the 
swallow  boles,  which  would  soon  choke  them. 
For  this  purpose,  a  filter  of  stones,  or  the  like, 
must  be  placed  round  them ;  or  a  pipe  made  of 
wood,  slates,  <S;c.,  to  rise  BumethiTig  ahovo  the 
bottom  of  the  main  drain,  which  thus  becomes  a 
oee»-pooL  And  that  they  may  be  as  little  as  pos- 
sible loaded  with  fureign  waters,  form  a  catch- 
water  round  all  the  bottom  in  the  retentive 
oover,  wlileh  may  deUver  the  snrfiioe  water  of 
the  neighbouring  groundg,  by  the  original  lowest 
outl(-t  '/  T]\r  f-urface  of  tlie  ling  will  suhsifle; 
but  as  aji  llie  uramii  will  subitide  witii  it,  and  the 
main  drain  most,  they  will  still  eontinue  effec- 
tive. It  is  quite  unneceopary  to  cut  such  f^rninp 
down  to  the  clay  bottom. — Une  large  pit  or  swal- 
low hole  in  the  lowest  part,  would  answer  equally 
well  for  a  hog  of  limited  extent,  if  it  could  be 
carried  down  to  the  open  stratum ;  and  it  would 
be  less  liable  to  choke.  The  main  drain  may  be 
led  iuio  it ;  but  the  drainer  must  not  expect  the 
peat-bog  to  be  bled  by  such  a  pit  alone,  without 
the  assistance  of  surface  drains.  Swallow  holes 
are  oommon  enough  in  the  great  bogs  of  Irdaad, 
many  of  them  of  great  depth  and  magnitude, 
usually  in  limestone  rock,  and  they  have  obvi- 
oudy  been  formed  after  the  bog  bad  aoonmulated; 
yet  they  produce  veiylittie  effect^  even  yuj  near 
them,  though  they  may  eometimes  save  aipenfle 
in  cutting  drains. 

The  next  ease  for  our  notice^  is  that  of  gronada 
lying  on  the  cr-^p 't  basset  of  the  strata,  instead 
of  being  towards  the  dip ;  the  most  remarkable  ^ 
effi»et  of  wfaieh  is  the  alternate  beds  of  wet  and  | 

dry  soil  thereby  produced.  —  Fi]/.  H.  explains 
this  situation,  showing  a  hollow  in  which  there 
are  alternate  beds  of  sand  and  clay,  or  the  like, 
dipping  into  the  hiU.  This  may  be  oonddONd  as 
the  dry  side  of  the  hill,  and  will,  in  gfincral,  be 
found  so,  provided  the  different  beds  of  sand  have 
any  lower  outlet ;  for  of  eonrae  all  the  water  they 
imbibe  will  run  off  by  that;  hut  if  not,  then  the 
water,  iaUing  from  the  summit  0,  will  sink  into 
the  bed  of  sand  KMLI,  and  fin  it  up  like  a  diah, 
until  it  run  over  the  lip  at  K ;  then,  after  keep- 
ing the  surface  K  wot  by  soaking  along  the  soil, 
it  will  subside  into  the  land  FJIGK.  We  may 
suppose  a  little  of  the  sofl  worn  down  from  KH, 
tn  form  a  cover  at  the  lower  edge  of  TIE  forming 
a  spouting  clay.  The  water  running  over  this, 
and  wetting  the  elay  bed  ED,  aubaides  into  the 
sand  DB,  which,  being  nearly  level  at  top,  it 
completely  fills. — Lead  up  a  drain  across  the  dif- 
ferent strata  at  the  lowest  place,  notching  it  pretty 
deep  into  the  upper  edge  of  the  clay  ;  and  then 
the  water  running  oflf  from  the  Bands  at  lower 
levels,  will  not  afterwards  ovcrllow.  If  it  is  ne- 
onaaiy,  carry  a  catdi-water  k  k  along  the  tail  of 
the  upper  aand,  wliidi«  eutting  off  tte  iirat  au]^ 
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ply,  m&7  perhaps  eon      uluite.  Ill  the  drain, 

at  F,  where  thr  t  ill  of  the  sand  has  a  covering  of 
daj,  stuk  tap  hoka  ia  it ;  the  lower  aand  I>B, 
wlddi  it  dftmp,  niiuit  be  Ued  hy  &  d«ep  dnda  at 
B,  80  that  this  case  is  reduced  to  a  modification 
of  the  former  ones.  It  'n  sometimes  annecessasy 
to  continue  the  drain  through  the  sand,  since  that 
absoffbe  the  Wftter  readily;  and  it  may  be  collected 
by  an  arm,  on  either  side  at  the  lower  edge,  into 
the  next  piece  of  drain  which  crosece  the  clay. 

F^.  7.  ahowa  the  eaae  whew  the  etrata  an 
vertical,  or  nearly  s",  and  have  their  ed;»e9  in  the 
fkoe  of  the  declivity.  The  water  will  here  sub- 
ride  through  each  of  Che  epe&  atrata,  and  issue 
at  its  lower  corner  as  a  sta^  Hiring;  of  course 
there  will  he  a  line  of  thefie  springs  along  the 
fuot  of  every  declivity,  which  are  altogether  un- 
connected with  each  other;  and  as  the  foot  of 
the  decli^^ty  will  he  covered  to  some  height  mth 
the  rubbish  of  the  strata  above,  quicksands  and 
quagmires  may  be  fbrraed  thenhy.  The  Temedy 
is  to  bring  up  a  cut  for  a  tail  drain  BA,  to  run  a 
drain  along  under  the  level  of  the  springs,  and 
then  to  make  small  cuts  into  every  spring,  all  at 
a  proper  level  in  the  subsoil ;  or  if  the  ground  be 
spnnty  below  them,  to  sink  a  tap  hole  bdoweach 
spring  in  the  direction  of  the  stratum. 

These  diffennt  eaeee  oomprehend  only  the 
simpler  situati'  r:3  v-hich  are  likely  to  occur  in 
the  practice  of  strata-draining ;  but,  if  well  un- 
detMood,  they  will  be  foffietent  to  direet  the 
operatkne  required  for  the  most  complicated.  It 
sometimes  happens,  that  all  tho  difTerent  kinds 
are  required  in  one  field;  at  other  times,  tbia 
great  eomidloation  is  only  apparent,  as  in  J^. 
3  and  4,  and  one  drain,  judicionsTy  directei!, 
will  do  more  than  a  great  number  run  merely  at 
raadoB  without  piwrioaa  iwvestigaiioD.  The 
first  thing  required  is  a  cnreful  examination  of 
the  strata.  The  inclination  of  the  strata  must 
also  be  examined,  to  judge  how  they  are  connect- 
ed with  the  given  site,  and  how  a  drain  or  bore 
may  be  directed  to  reach  the  spring.  It  is  pro- 
per, therefore,  to  examine  all  places  where  the 
strata  hava  been  laid  bare,  as  in  eKflb,  river  Iwife, 

we!b,  ditches,  fpiarries,  &c.  in  the  neighbour- 
hood. Where  nothing  of  that  kind  occurs,  the 
boring  irona  must  be  applied  for  the  purpose,  or 
pits  sunk  in  the  aoU.  If  the  water  rises  in  these, 
the  evi!  r^nd  it?  enre  may  he  discovered  at  once, 
and  a  drum  opened;  but  it  would  be  very  inju- 
dicious to  do  so  withoat  sneh  pretioos  investiga- 
tion.  The  figure  of  the  jjround  must  also  be  con- 
sidered, as  that  will  lead  to  a  knowledge  of  the 
plaoe  where  the  watery  bed  bants  out,  or  is  most 
accessible,  and  where  drains  may  be  roost  ad- 
vi^nbly  placed.  Tho  probable  supply  of  water 
may  ajpo  be  known  in  this  w*y.  The  spirit  level 
is  used  for  laying  out  thedireetion  of  the  drains, 
and  c;ilculating  the  expcnsG  of  cnttinii  them. 
Tho  height  of  water  in  the  interior  strata  may 
also  be  known  thereby,  by  levelling  from  the 
oeigfaboiiring  springs  and  wells. 


Su6io^l>miiUitff4  Bnbsoil-draining  is  the  un- 
'^r  r:^rnmr5  removal  from  absorbent  soils  or  sub-  ' 
soils  of  btagnating  or  saturating  surfitce-water, 
whether  derived  from  dews,  frsm  snows,  or  from 
rain?.    It  effcct^i,  for  a  greater  or  less  depth  of 
the  soil,  or  of  both  soil  and  snbeoil,  the  same  ab- 
duction of  moisture  which  surface-draining  ef- 
fects for  the  surfkoe ;  and  is  designed  to  reduce  , 
stiff,  cold,  retentive  lands  into  Tncc^irmii^l  and  ' 
chemical  eonditi<HU  similar  in  kindlinesa,  warmth, 
porosity,  and  manarial  deeomparitiea  to  these  of 
naturally  lij?ht,  friable,  and  grateful  loams.  It 
has  a  greatly  more  diversified,  expansive,  and 
important  range  of  application,  snd  a  vastly 
more  varied  and  powerful  evolution  of  both 
mechanical  and  chemical  forces,  than  th<;  two 
other  classes  of  draining  combined ;  anu,  iu  a 
loose  view,  it  has  as  its  peouUar  prafkice  all  the 
wide  and  fair  dominion  of  the  StronT  nnd  deep 
kinds  of  arable  land,  while  strata-drainiag  has 
only  arable  hiUs,  sponty  bogs,  and  the  infe- 
rior portions  of  ara1>le  plains,  and  surface-drain-  [ 
ing  has  only  fens,  land-locked  hollows,  and  bar- 
barously-managed fields.    Yet  subsoil -draining  ' 
sometimes  conjoins  itself,  in  a  greater  or  lees  de-  , 
gree,  with  the  other  classes;  it  comprises  within  , 
itself  a  vast  diversity  of  method^  from  covered  i 
bellow  draining  whieh  dilBm  bat  illi^djr  tmn  | 
enrfaco-draining,  to  exceedingly  deep  tile-pipe  , 
draining,  which  seems  to  address  the  astonish-  j 
ment  and  orednBty  of  many  fanners  ntfaer  than  | 
their  belief;  and  it  has,  of  late  jvm,  snfiiRed  ] 
eonsiderablc  complication,  partly  from  the  rapid 
progress  of  agricultural  scitsnoe,  ptu-tly  from  di&- 
erepant  testimony  reepecting  the  remits  of  ez- 
f  '^rienee,  and  pnrtlv  fmm  c<mfliet  of  theory  as  to 
direction,  depth,  and  frequency  of  drains,  and  as 
to  some  other  etements  in  its  modes  of  aetion. 
Our  conscious  freedom  from  all  bias,  therefore,  ; 
combined  with  our  wish  to  give  a  comprehensive 
view  of  the  whole  subject,  and  to  enable  every  ;  j 
reader  to  ju^e  for  himself,  will  oblige  us  to  I 
bring  together  in  this  section  methods  good,  bad, 
and  indifferent,— -general  and  local, — old,  newish,  1 
and  altogether  reeent>  * 

Distinctive  names  of  the  several  methods  are 
in  some  instances  sufficiently  descriptive  and  oor- 
reetto  aSbrd  a  little  aisistaaee;  bat  in  ethers, 
they  are         m  ambiguons  or  so  inappropriate 
as  to  be  worse  than  nseless.   Even  the  generic 
designation  of  the  whole  class  of  methods  is  un- 
setthd  and  mnltiftrious.  Some  penons  esll  sH  I 
the  cla.«s  of  drainages  for  the  underground  with-  ' 
drawal  of  rain  and  snow  water  surface-draining  j 
in  aUvrion  to  its  abduetios  ef  water  from  Uie 
surface,  and  so  confound  it  with  the  class  of  me- 
thods for  withdrawing  water  along  tho  surface ; 
others  call  it  hollow-draining,  in  contradistinc-  , 
tion  to  draining  by  means  of  open  drains,  and  so  i 
restrict  it  to  such  of  its  methods  as  employ  only  ' 
ducts  or  conduits ;  others  call  it  frequent-drain-  i 
ing,  in  aQorien  to  tha  innnaronsnass  of  its  dr^ns, 
and  so  snggsst  tha  nt4ari7  fiJn  idsa  that  th« 
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of  itB  Amins  requires  to  lie  oflen  re- 
peated ;  mOmii  call  it  paraltel-drainhig,  in  allusion 
to  the  cm*r»l  parallel  pomtion  of  its  drains,  and 
^  «o  exoiodo  from  it  such  methods  as  do  not  require 
;  TmBritaa;  «C1imo«niidoei»-dnniiiiig,iiitIlo> 
r.on  tA  it?  t  n  Vncy  to  dry  the  soil  from  surface 
to  base,  and  bo  exclude  frum  it  its  shallow  me- 
Iko^md  eonfemd  Iti  •anewilhts  oM  and  by 
xko  means  •  >1  r»olete  designation  of  strata-draining ; 
,  others  call  it  furrow-draining,  in  allusion  to  the 
I  oUer  methods  of  it  having  their  drams  almost 
dwift  placed  akBg  ike  flirrows,  and  so  exclude 
^   fr^Q  riow  it.«  vi-rr  power  of  annihilating  the 
I  ndge-aad-furrow  system ;  and  others  call  it  thor^ 
Magfc-diuning,  in  dHuioii  to  Ha  design  of  TCiider> 
'   iBgtbe  «'nl  th'>roughly  dry,  and  so  restrict  it  to 
,  pofecUj  efiectire  apphcations  of  only  its  best 
When  men  speak  of  the  underground 
of  surface-water  only  as  it  li  wished 
to  be  or  as  it  ought  to  he,  thoy  mny  properly 
CTeogh  call  it  thorough-draining ;  btit  when  they 
tftak  of  it  Ml  it  fa,  or  make  oompmbentlvo  aHv- 
S3  .n  to  dffoctivo  as  well  as  to  perfectly  cfRcient 
meiboda,  they  will  avoid  confusion  by  applying 
to  tt  oone  onch  genenl  derigiitlloit  m  nilwoil< 
drsiniii^ 

The  prop-^r  «1  mining  of  absorbent  moss,  or  of 
the  teTcr&l  kmds  of  bog  which  owe  all  their  wet- 
Ben  to  tiw  retention  of  turfttoe  water,  tolaify 
diflen  in  prtTiciple  from  both  the  snrface-drain- 
iag  oC  land-locked  murass  and  the  strata-draining 
of  tpoatj  aad  springy  bogs,  and  niitt  be  fqpirdcd 
as  a  Tariety,  though  a  very  simple  one,  of  sub- 
•oil-draininc'  The  chief  operation,  in  a  lon^- 
estal'Ii&hed.  method  of  it,  is  to  cut  down  tho  fibrous 
turf  toft]iiro|icrde]vlh,Mid  then  with  tiieftftt1ier> 
edged  p**at-«pad«>,  or  ?larp,  to  t.ike  out  a  groove 
a  the  bottom.  This  operation  being  performed 
is  mnitn^i.  tlie  dioviMera  wiO       and  beeone 

firm  ;  and  a  part  of  the  turf  extracted  Iteinc;  dried 
iato  peats,  they  may  be  placed  over  the  groove, 
mting  on  the  two  shoulders,  and  the  trench 
filled  up  with  the  broken  stuff*,  which  will  be 
f  nnd  t'~<  transmit  the  water  freely.  In  the  Fchis- 
toee  countries,  a  sLitc  may  be  laid  in  that  way 
Over  tibe  groovo,  and  wlO  be  very  dftreble.  6ofne 
Iriins  formed  in  thi^  way  have  run  freely  after 
thirty  jean^  although  the  slope  was  consider- 
aliie, — a  pfoof  tint  flbroiwpest  moss,  when  kept 
from  the  sun  and  air,  affords  a  good  bottom  for 
hoUow  drains.     In  txcarating  !?iich  drains  in 
aoao,  it  is  not  necessary  to  dig  op«a  the  whole 
kagtb  of  tbe  tren^ ;  for  parts  of  the  attrfiwe 
may  V  h^re  and  there  left  firm,  and  a  pipe  or 
sewer  scooped  out  beneath  them,  to  admit  the 
wnter  to  fnaa  along.  Theie  aoHd  parte  wlU  be 
t  toy  ttseful  a»  bridges,  and  soon  becoming  dry 
J  and  t'vn^,  will,  if  gravelled  over,  admit  even 
heavy  carriages  to  pass  on  them.    In  this  way, 
I  wkenllMfliseof  tbodnin  makes  it  worth  wbile, 
I  half  of  the  euftin^r  may  be  spared. 
I     The  «n(«oi}-d  raining  of  moorlands  and  light 
•  teo^  soils,  in  tbe  viditHy  of  peat  bog,  may  be 


I 
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I  ebeaply  and  expedftiotMly  e6beted  by  means  of 
pieces  of  dried  peat  in  tho  form  of  draining  tiles. 
Dried  peats  which  happened  long  ago  to  be 
buried  by  accident  in  the  mosMi  whence  they 
were  dug,  are  oeeaelonally  btoaglit  to  Ught  in  % 

fresh,  hard,  and  dry  condition;  some  which  have 
been  used  in  draining  operations,  have,  after  the 
lapee  of  thirty  years,  been  taken  out  of  tludraina 
solid  and  unimpaired ;  and  some  are  said  to  hare 
been  boiled  in  the  caldron  of  a  public  factory 
during  six  months  without  suffering  cither  dis- 
integration or  their  capacity  of  resisting  mois- 
ture. Pieces  of  dried  peat  in  the  form  of  tiles, 
therefore,  are  supposed  to  be  quite  as  fit  for 
dtnitting  purpoeii  ae  ofay  tilee,  and  only  a  degree 
or  two  less  durable.  An  ingenious  spade  for 
economically  and  expeditiously  cutting  them  out 
of  native  masses  of  bog  or  turbary,  was  invented 
about  ten  or  eleven  years  ago  by  Mr.  Hugh  Cal- 
derwood  of  Blackbyres  in  Ayrshire :  and  it  cuts 
them  with  so  much  ease  and  rapidity,  that  a 
ftmer  nay  ont  from  1,000  to  3,000  of  tbem  in  m 
day,  and  obtain  them  in  a  state  of  full  prepara- 
tion for  use  at  ono-fourth  or  one-fifth  the  cost  of 
the  wne  number  of  day  tOea.  Vhejr  hsTo  a 
semicircular  groove  in  the  same  manner  as  clay 
tiles,  but  arc  far  thicker  and  morp  massive  in  the 
body ;  they  are  cut  out  of  the  solid  hog  in  as  con- 
itant  n  aerlee  and  with  aa  Bttie  waeto  off  mete- 
rial  as  common  square  peats  for  ftiel ;  they  are 
dried,  and  may  be  stacked,  in  the  same  manner 
aa  oomraon  peate;  and,  when  vied  for  draining, 
two  rows  of  them  are  placed  along  the  bottom  of 
a  narrow  trench,  the  under  row  with  their  grooves 
up  and  serving  aa  soles,  the  upper  row  with  their 
grooves  down  and  wrving  as  coven,  and  both 
combining  their  grooves  to  form  a  rcgtilar  and 
continuous  cylindrical  duct.  The  deteils  of  cut- 
ting the  trenches,  of  their  depth,  their  dlraeilon, 
their  mutual  distances,  and  the  filling  of  them 
up,  are  capable  of  great  variegation,  but  on  tho 
whole,  are  similar  to  those,  afterwards  to  be  no- 
ticed, in  draining  with  clay-tiles. 

Theoldest  methods  of  thesubsoil-drainingof  ara- 
ble land  comprised  merely  a  rude  series  of  simple 
and  primitive  oendvile,  at  audi  dtaUow  deptin^ 
as,  though  beneath  the  reach  of  the  sltinuning  and 
scratching  tillage  of  former  times,  to  be  within 
the  range  of  the  ordinary  ploughing  of  tho  pre- 
sent, and  either  quite  within  or  partly  above  the 
beds  traversed  by  our  trencb-ploughi!!j?;fl  and  sub- 
soii-ploughings.  Many  of  the  old  drains  which 
have  been  diaoovered  and  turned  op  in  tho  ooorse 

of  modern  georgical  improvenient'',  consisted 
simply  of  small  square  conduits,  without  a  sole, 
and  with  eeriei  of  three  flat  stones  fbr  rides  and 
cover ;  they  appear  to  have  been  formed  on  the 
fallacious  principle,  that  duets  situated  along  the 
surface  of  a  retentive  subsoil  at  the  l>a8e  of  a  po- 
rous soil  are  sufficient  to  fVee  the  latter  from  ex- 
cessive moisture  ;  and  almost  all  are  found  in  a 
thoroughly  choked  condition,  and  probably  were 
speedily  fiUed  with  eftrth  bjtha  tfamUaed  ftotfon 
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of  moles  and  vator,  tad  bMtine  oeetiioBS  an 

increase  of  the  very  excess  of  wetness  which  they 
were  designed  to  remedy.  These  paltiy  and  mis- 
chievou*  apolc^es  for  drains  can,  of  ootms,  teadi 
notluilg  to  modem  fanners  by  imitation;  yet 
they  coTnmunicnte  broad  and  important  ImonB 
I  by  contrast  and  warning. 

An  earl7  metliod  of  the  mbioil-dniaing  of 
very  wet  Eurfacca  and  spong^y  soils,  proceeded  on 
the  principle  of  horizontally  collecting  water 
through  the  sidos  of  the  dndns  from  the  pores 
and  layers  of  the  stratum  in  which  they  were 
I  formed ;  and  this  method,  notwithstanding  the 
*  rudeness  of  its  principle,  is  still  very  far  from 
being  obsolete.  Its  drains  are  simply  trenches  er 
ditt  lics  filled  with  such  small  boulders  as  occur 
in  tlie  field  or  moor  or  bog  which  they  traverse ; 
and  they  are  pruvincially  oalled  rambling  rivera 
or  runiljling  ditches  in  Scotland,  and  French 
i  drains  in  Ireland.   But  these,  though  sione-filled 
I  drains,  must  not  be  supposed  to  posKSS  any 
'  affinity  to  the  deep,  narrow,  soil-covered,  stone- 
'  filled  drains  of  some  of  the  most  modern  and  im- 
.  proved  varieties  of  subsoil-drainiog.   Both  their 
position  and  their  prindple  have  a  eharaeter  hat 
a  dccjrce  or  two  superior  to  that  of  mcrn  ?nrf-ice- 
dxaining ;  and  their  indiscriminate^  repk-tiou  with 
stones  of  Tsrions  hardness,  shape,  and  size,  pre- 
I  vents  them  from  acting  freely  as  conduits,  and 
'  sometimes  occasions  portions  of  them  to  become 
■  rather  dams  thun  drains. 

An  interesting <dd  Instance  of  subsoii'drsuiing 
with  bricks,  was  discovered  five  or  six  years  ago 
on  the  estate  of  Culhom  in  Wigtonshire,  and 
throws  pleasing  incidental  light  on  the  durability 
of  modern  draining  with  clay-tiles  and  t  il.  pipes. 
The  brick  drains  were  discovered  during  opc- 
I  rations  for  rodraining,  and  were  proved  by 
documentary  evidence  to  have  been  upwards 
j  of  a  century  old  at  the  time  of  their  discovery. 
{  "  There  was  on  the  surface  of  the  ground, "  says 
I  the  disooverer^a  aoooimt  of  them*  '*no  appear- 
1  ance  of  the  old  drains,  and  these  being  di'^covered 
I  merely  at  different  pointa  in  the  course  of  the  new 
operations,  the  lines  of  them  could  not  be  followed 
very  exactly ;  but  one  of  them  appeared  to  be 
cut  verv  jii<iicioii«sly  where  the  open  stratum  np- 
I  proached  to  the  clay,  or  between  the  '  wet  and 
the  dry,'  as  drainers  would  say,  about  31  inches 
deep,  and  catching  a  good  deal  of  the  water, 
j  The  olliers  were  in  a  moss  or  bog,  and  carried 
I  through  the  low  and  wet  ground,  but  at  one 
place  pointed  into  a  strong  spring  under  the  ad- 
I  joining  hill,  from  which  they  received  a  part  of  the 
'  water.  These  last  drains  were  also  about  31  inches 
dcepk  being  cut  through  the  moss  into  a  reten- 
tive, whitish,  sandy  subsoil,  but  were  not  sufficient 
to  dry  the  land.   Part  of  the  drains  were  con- 
strueted  of  two  brieks  en  edge^  set  asnnder,  and 
two  laid  lengthwise  acrr  >  thera,  leaving  an  open- 
ing of  about  4  inches  square  for  the  water,  and 
having  no  aoksL  One  of  the  drains  was  Lu^er, 
oonsisting  of  two  brieks  laid  ride  hjr  side  en  their 


beds  to  fbtm  n  sob,  with  two  brieks  boOt  on  bed 

at  each  side  resting  on  the  solid  ground,  ha^-ing 
covers  of  broad  stones,  and  packed  on  each  side 
of  this  yery  complete  opening  with  brokett  briidta» 
These  drains  had  run  out  upon  low,  manh^bogs^ 
and  had  been  allowed  to  choke  up  at  the  mouths ; 
but,  on  being  opened  up,  the  water  in  the  whole 
drsins  runs  quite  freely  i  and,  on  examining  them 
at  different  places  in  their  course,  I  found  that 
the  bricks  on  edge  upon  a  sandy  clay  bottom,  bad 
not  sunk  in  the  least  degree,  nor  was  any  dndgo 
deposited ;  but  the  original  small  passage  of  four 
inches  in  the  small  as  also  in  the  large  drains, 
was  quite  clear."  The  state  of  these  drains  shows 
that  tiles  arc  likely  to  be  very  durable,  and  have  i 
no  need  of  a  large  bore ;  and  it  ako  evinces  the  ' 
necessity  of  having  few  outlets  and  a  proper  falL  i 
An  early  method  of  subsoB-drsining,  in  the  | 
eastern  districts  of  Kngland,  where  stones  are 
scarce  and  where  many  of  the  wet  lands  were 
covered  with  coppices,  seems  to  have  been  to 
place  along  the  bottom  of  a  narrow  txendi  n 
series  of  three  poles,  triangularly,  or  one  along 
the  upper  side  of  the  other  two,  and  to  fill  up  the 
treneh  with  the  earthy  matter  of  the  aoil  and 
suhsoil ;  nnd  this  method  hi<?  linen  continued  to 
the  present  time,  in  the  modified  form  of  drain- 
ing w  ith  billets,  leafless  green  bodies,  and  ▼Brl< 
0U8  kinds  of  thorns  and  brushwood.  Small  billets  '. 
of  any  kind  of  wood,  particularly  of  old  thorns, 
are  well  calculated  for  soft  and  peaty  lands,  which 
are  unable  to  bear  the  ptessure  of  stones ;  and 
they  have  been  known  to  make  good  and  service- 
able drains  of  more  than  fifty  years'  duration, 
such  as  maintained  their  hollownces  and  aD  their 
powers  of  drying  land,  long  after  the  billets  them- 
selves had  crumbled  away  and  perished;  yet,  ex- 
cept in  hogs  or  very  soft  lands^  meet  billets  are 
liable,  in  the  oourse  of  a  few  years,  to  dioke  up 
the  water-way  by  the  manner  in  which  they  rot, 
crumble,  and  absorb.  Green  willow,  however, 
when  tised  hi  a  leafless  state  for  drains,  haa  been 
known,  in  some  situations,  to  last  for  at^es. 
Brushwood  of  various  kinds,  when  used  green 
and  leafless,  has  also  proved  ser^ceable,  both  by 
being  itself  somewhat  durable,  and  by  leaving 
the  conduits  hollow,  open,  and  unobstructed  by 
its  own  decay.  Common  heath,  especially  when 
obtained  in  luge  and  rank  growth,  has  fikewiae 
been  found  a  durable  substance.  Broom,  furze, 
ferns,  and  even  haulm,  hop-binds,  stubble,  and 
straw-ropes,  have  likewise  been  sueeeesfhlly  em- 
ployed, and,  as  we  shall  afterwards  show,  are  still  . 
esteemed  good  draining  materials  in  some  parts  of 
England.  But  most  woody  and  other  vt^etable  \ 
substances  act  fully  as  much  by  leaving  conduits 
open  after  they  themscUes  perish,  as  hy  consti- 
tuting conduits  while  they  continue  iu  a  fresh 
condition :  and  they  tbeveCm  require  to  be  com- 
pactly overarched  with  a  clrivry  -"tratum  or  with 
such  kinds  of  other  earthy  matter  as  will  form  a 
firm  and  resisttve  eelliiq^  to  the  oonduits  whrn 
the  vegetaUs  nibstsnost  deosj.  Bsehftggofcof 
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brtuhwood^  or  bottle  of  straw  of  120  to  the  load, 
>  im  safficient  for  thtee  petohm  of  dnun ;  a  oover- 
in^  of  sod  or  of  eome  snbstAnee  of  similar  mo- 
j  ffhanical  action  must  be  put  upon  it  to  prevent 
'  the  caartby  mtter,  with  wMch  Mho  upper  part  of 
the  trench  is  filled,  from  being  waehed  down 
I  while  yet  loose  into  the  conduit  or  pores  of  the 
drain:  immedi&tclj  over  this  coTcring,  the  loosest 
aad  coarseat  poviions  of  th«  excavated  earth  ought 
to  be  laid ;  and  over  all  should  be  placed  the 
finer  earth  or  true  soil,  rounded  up  a  Uttle  to  al- 
low Ibr  Arinlrfng,   **  The  dunMlitjr  of  the  nu^ 
t^Txals,"  s^iys  Sir  John  Sinclair,  after  cnnmcrating 
atones,  brickSj  turf^  wood,  green  bushes,  black- 
tkoA,  heoth,  tern,  fmw,  broom,  and  straw,  "  is 
oC  less  conaeqoenoe  in  clayey  soils,  than  the  pro- 
baHlity  of  having  a  sufficient  opening  for  the 
water  to  dow  through ;  fur  clay  aoinetiiiies  forms 
OB  ar^  over  theoe  materials,  capable  of  sapport- 
irtg  th^.  incumbent  soil,  and  leavinG;  a  clear  pa»- 
aa^  for  the  water  below  when  they  decay.  The 
vetemls  nrast  bo  covered  with  loose  straw, 
stahble,  fern,  rushes,  or  turf,  before  the  mould  is 
thrown  in.    The  drains  should  be  filled  up  as 
sooa  as  possible  after  they  are  ready  for  that 
poipon,  and  by  the  most  careful  of  the  work- 
sMn.    They  ahould  at  any  rate  be  completed  be- 
fon  winter,  Ibr  if  exposed  to  frost,  they  are  apt 
tocnnBhIedowii.**  FS^.B,  Plate  XXXVT.repr^ 
MDt;  a  cliT  drain  filled  with  straw  or  brushwood- 
A  somewhat  old  yet  complex  method  of  form- 
ing tb»  oondoito  of  snbooil  dxaint  oombinss  tiiie 
ose  of  billets  with  that  of  softer  Ti^^etaUe  ma- 
terials.   The  billets  of  wood  are  set  on  end  in 
the  drauL»,  resting  on  cither  side  alternately  ; 
SMd  the  space  left  between  them  on  the  upper 
aide  is  filled  with  brushw.Md,  the  space  above 
«ith  afcraw,  rushes,  or  green  aquatic  weeds,  and 
■0  the  H^her  space,  at  in  the  former  method, 
with  thi?  excavat<.-d  portions  of  the  subsoil  and  the 
o&iL  /'i^.  9,  Plate  A'XJ[  VI.  shows  this  method  of 
ftnning  a  drain  .—Another  method ,  or  rather  a  va- 
tieCy  of  the  preceding  one,  is  to  fix  ia  a  stick  like 
a  hoof,  at  the  distance  of  every  foot  or  so,  and  to 
lay  on  these  the  brushwood  longitudinally,  or  to 
Isy  aoae  atooi  stieka  Mvoae  the  sheoldns  of  the 
tTrrtich,  and  tJ"  Cover  this  with  spray  and  with  in- 
verted fcuzf  or  sods.   But  a  great  defect  of  drains 
tmrnti  ia  theoe  netlwds,  especially  as  they  have 
been  usually  constructed  at  but  a  small  depth,  is 
their  L'abllitv  to  bo  injured  by  the  tread  of  oxen 
or  bones  in  ploughing. — A  very  diiferent  and 
fcr  awro  feoeible  method  of  using  wood,  which 
we  liill  immr^intcly  notice,  is  to  empl  v  1  iroh 
tahes  as  a  snbsti  tute  for  tiles.  But  before  dismiss- 
iag  the  Methode  ot  draining  with  mfsodhoeoas 
vefetable  substances,  let  us  quote  the  stricture 
spoo  them  of  our  contemporary,  Mr.  Henry 
St^hsBS.     "  The  recommendation  of  wooden 
ttkm  ftr  the  parpooe  of  draining  land,"  says  he, 
"  T^rulndi  me  of  in.iny  expedients  which  are 
prsctiaed  to  fill  drains,  among  which  are  brush- 
oood,  thonu,  trcea,  and  eVM  atniMopes.  With 


the  exception  of  the  trunks  of  small  trees,  which, 
when  judicionsly  laid  down  in  dndns,  'may  last  a 
c  n-irlcrable  time,  it  is  not  to  be  imagined  that 
brushwood  of  any  kind  can  be  durable.  Hence 
drains  filled  with  them  soon  ftU  in.  It  ooiUd 
only  be  dire  necessity  that  would  induce  any 
man  to  fill  drains  with  straw  twisted  into  ropes ; 
and  it  could  only  have  been  the  same  cause  in 
situations  where  stones  were  scarce,  and  at  a 
time  when  drain-tiles  were  little  known  in  Scot- 
land, such  as  was  the  case  during  the  late  war, 
that  oould  have  tempted  fhrmers  to  fill  drains 
with  thorns.  No  doubt  the  astringent  nature  of 
thorn  wood  and  bark  may  preserve  their  sub- 
steaoe  from  deoay  vnisr  ground  Ibr  a  consider- 
able time;  but  the  sinking  of  holes  in  such  drains, 
as  I  have  seen,  wore  infallible  symptoms  of  decay. 
Only  conceive  what  a  mess  such  a  drain  must  be 
that  is  '  filled  up  to  the  height  of  8  or  10  inches 
either  with  brushwood,  stripped  of  the  leaves — 
oak,  ash,  or  wiUow-twigs  being  the  best— and 
oovered  with  long  wheat  straw,  twisted  into 
bands,  which  are  put  in  with  the  hand,  and  after- 
wards forced  down  with  the  spade,  care  being 
taken,'  the  only  case  of  it  evinced  in  the  whole 
operation, '  that  none  of  the  loose  mould  is  al- 
lowed to  go  along  with  them.  The  trench  is 
then  entirely  filled  up  with  earth,  the  first  layer 
of  whidi  is  dosflly  trampled  down,  and  the  ve- 
maindor  thrown  in  loosely.*  [nn'tuh  ff>ttba?idry, 
vol  1.  p.  407.J  And  yet  such  is  the  practice  in 
several  of  the  eouth-eastem  nad  addleiid  eouB- 
tit's  of  England." 

The  method  of  subsoil-drainincf  hy  means  of 
larch  tubes  was  suggested  to  the  Highlaad  So- 
ciety about  seven  or  eight  years  ago  by  Mr.  Soott 
of  Craigmoy  in  Kirkcudbrightshire,  and  ia  de- 
scribed by  him  with  much  clearness  and  minute- 
ness in  the  Mth  and  Mth  Nos.  of  the  Sooiety's 
Transactions.    Larch,  especially  if  felled  in  win- 
ter, and  allowed  to  dry  with  the  bark  on,  is  well 
known  to  possess  an  extraordinary  power  of  re- 
sisting the  decomposing  or  rotting  influence  of  j 
water.   The  piles  on  which  the  sea-t^rt  city  of 
Veoioe  rests  consist  of  larch,  and  remain  firesh 
after  the  faipse  of  centuries;  and  {npes  of  hreh 
wood  used  as  drains  can  scarcely  be  computed  to 
have  a  less  durabihty  than  firom  30  to  60  years, 
and  might  pnibftbff  be  made  quite  firm  and  re- 
sisting ibr  at  least  a  century  by  the  precaution- 
ary prncpsfl  of  kjTinisinR.    Their  grand  recom- 
mendutiuus  are  their  availability  in  some  dis-  1 
tricts  where  draining  tiles,  or  tile-pipes,  or  good  ' 
draining  stones  cannot  be  had,  and  the  saving  of 
time  and  labour  in  placiiig  thepi  in  the  trenches, 
and  thdr  exemption  from  the  aoddents  of  frao-  I 
ture  and  contusion  either  by  the  tvead  of  cattle, 
the  rolling  of  wheels,  or  the  compression  of  the 
sole;  and  their  grand  disadvantage  is  the  pro- 
bability or  almost  the  certainty  of  their  every- 
where costing  more  money  than  other  approved 
draining  materials.   They  may  be  constructed 
hy  vaiiooa  tumm,  of  vwrious  eapeeities  of  water- 
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w»jr,  and  of  differont  shapes,  either  with  three 
•idti  to  H  to  toiangular,  or  with  four  equal 
•ides  so  u  to  ba  tquare,  or  with  two  lidM  broad 

and  two  narrow  so  as  to  have  a  paraltelogramic 
bur«.  But  Mr.  Soott  recommeads  that  they  either 
be  piamd  with  tiBall  holM,  or  be  notdied  with 
Btnall  saw-cut9,  or  have  their  lower  scama  a  little 
opea,  to  admit  the  water, — that  they  be  fastened 
with  pins  «if  aih,  Mk,  or  elm,— that  they  present 
a  square  of  four  inches  outside,  and  have  a  clear 
water-way  of  two  square  inches  inside. — and  that, 
in  constructing  them,  the  sole  ha  tiret  placed  on 
tiie  carpenter's  benoh,  then  the  side  pieces  upon 
the  sole,  then  the  top  over  all,  and  the  pins  be 
driven  through  top,  sides,  and  sole  with  a  wooden 
maUet.  "  Sinoe  writing  what  preoedee,'*  says 
Mr.  Scott  at  tho  conclusion  of  the  kccothI  of  his 
memoirs,  "  I  have  been  informed  that  larch  and 
Scotch  ftr  had  been  used  to  a  condderable  extent 
in  drainage  on  the  estate  of  Kctherby  so  long  as 
2/j  or  30  years  ago.  *  The  trees  employed  wcro 
thinnings  of  larch  and  Scotch  tir,  split  down  the 
niiddto,aiuleopfaM9eda«tof(tffnaeoviered  trough 
or  hollow  drain.  The  wood  v  ti  .t  perforated, 
but  loosely  jointed,  and  the  surface  water  escaped 
noct  readily.*  Sir  James  Chraham  fttrther  in- 
forms me,  that  he  has  '  wood-drains  stilt  running 
and  qiiite  effectual,  which  were  laid  down  2o 
years  ago.  Where  the  run  of  spring  water  is 
oonstant,  and  where  the  wood  ia  baried  deep  in 
the  ground,  these  drains  will  not  perish,  and  will 
oontinue  useful  for  a  long  time.*  Those,  however, 
which  were  near  the  aurfkee,  and  intended  to 
carry  off  rain  water,  thus  being  altcniately  wet 
and  dry,  having  been  lately  opened,  *  were  found 
to  be  decayed,  and  no  longer  serviceable.' " 

The  Suffolk  and  Kssox  methods  of  subsoil- 
drainini?,  historically  but  briefly  noticed  in  our 
section  on  "  The  Ancient  and  i^I<jdem  Practices 
of  Draining,**  aim  solely  and  directly  at  the  im- 
mediate fyrination  of  earthen  or  clayey  Cunduits 
within  the  substance  of  the  subsoil,  and  achieve, 
at  the  very  outset,  and  without  any  of  the  risks 
and  embarrassments  of  the  drains  from  rotting 
materials,  the  same  results  which  are  slowly 
evolved  in  a  long  course  of  years  from  the  most 
•fteient  and  donMe  varieties  of  tho  method  of 
filling  up  with  Mlk'ts  and  with  other  vegetable 
substances.  Many  varieties  of  these  methods 
are  in  praetioe,  differing  little  (rem  one  another 
in  the  manner  of  cutting  the  drains,  but  differ- 
In?  P'liiiewliat  widely  in  the  eonfrirance^  f^r 
leaving  hollow  ducts  in  the  lower  or  terniina- 
tional  portions  of  each  out.  A  variety  very  com- 
mon in  Suffolk  employs  vejrftaMe  8tnffing«,  and 
may  be  specially  noticed  as  illustrating  all  the 
other  varieties.  A  series  of  cuts  is  made,  first 

with  the  plough,  and  next  with  hand  implement-, 
SO  as  to  form  a  graduated  trench,  terminating  in 
a  narrow  central  spit;  and  vegetable  wi!>p3  or 
stufBn^s  are  applied,  not  within  the  spit  but  over 
it,  "f  ?tubblc,  heath,  straw,  ttirf,  hop-binds,  or 
any  siuiiiar  substance,  designed  to  serve  as  a  roof 


to  the  duct  of  the  spit,  and  as  a  door  to  the  earthy 
matters  in  the  body  of  the  trench.   The  applica- 
tion of  tho  vegetable  stuffings  unfortunatd/ bean 
the  aiiitiiguons  desi^natinn  of  'filling  up;'  but 
it  really  leaves  ail  the  duct  or  water-way  pcr- 
fisetly  open,  and  serves  solely  as  a  oover  or  esiW 
ing  to  it.  or  as  a  supp<irt  of  the  returned  exca- 
vated earth,  till  an  arch  is  formed.  The  drains 
are  drawn  dantin(^y  across  tiie  dope  of  the 
ground,  with  a  moderate  fall ;  and,  at  their  low- 
e.st  points,  are  so  met  by  conncctin??  drains,  that 
each  group  with  its  connecting  drain  carries  olT 
the  water  firom  an  ana  of  half  an  aora  or  three- 
quarters  of  an  acre,  and  each  connecting  drain 
opens  into  the  receiving  ditch  at  a  spot  called 
the  eye.  In  ontting  the  drains,  first,  a  oommon 
plough  goes  two  bouts  to  each  drain,  opening  a 
furrow  18  inches  wide  and  5  inches  deep ;  next, 
a  large  decp-brea«ttid  plough,  kept  for  the  par- 
pose  in  some  districts,  goes  once  along  this  fur- 
row, and  turns  out  another  furrow  about  inches 
wide  and  5  inches  deep,  so  as  to  form  a  drain  of  10 
ioohes  wide  and  lOinchea  deep ;  next,  nlaboorsr, 
with  a  couiinoii  spade,  digH  out,  from  the  eye  or 
bottom  of  this  second  furrow,  a  trench  9  inches 
deep,  and  as  wide  as  the  breadth  of  his  spade ; 
and  next,  the  labourer,  with  a  spade  of  13  inches 
in  mouth-length,  and  of  a  hreadth  diminishing 
from  2^  inches  to  1^  inch,  digs  out,  from  the 
middle  of  the  bottom  of  the  trendb,  a  spit  of  11 
inches  in  depth,  auil,  with  a  peculiarly-furmod 
and  long-handled  scoop,  completely  clears  ibis 
spit  of  all  cmmbs  or  figments  of  Uie  excnvaled 
subsoil.    The  final  depth  thus  atoned  is  30 
inches.   The  vegetable  stuffing  is  now  so  applied 
by  pressure  as  to  occupy  the  upper  part  of  the 
epit  to  the  depth  of  about  3  inches ;  and  then  the 
excavated  earth,  whether  heavy  or  light,  is  shov- 
elled in  over  the  v^taUo  stuffing,  and  the  com- 
mon plough  revwrses  its  former  worlt.  Thektler 
part  of  the  excavating  proceR.s  is  n  prescnted  in 
fiy.  14,  riate  XXXV/.;  and  tlie  spade  and  the 
scoop  employed  in  it  are  shown  in  F^.  11.  ' 

One  slight  variation firom  the  preceding  method 
eoni-ibts  in  layinf»:  a  waggon-rope  along  the  bot-  j 
tom  of  the  spit  during  the  process  of  the  etutiiug,  | 
and  afterwsjrda  withdrawing  it;  but  this  is  »  < 
mere  precaution  against  the  lodgment  of  cmni' s 
of  earth  upon  the  bottom,  and,  if  the  scoop  be  | 
properly  used,  is  altogether  unnecessary. — An-  ' 
other  variety  employs  pieces  of  peat  16  inches  | 
long  and  3  inches  sq>iare,  as  a  substitute  for  the 
vegetable  stulling,  and  gently  presses  them  into 
the  top  of  the  spit  to  sustain  and  bear  aloft  the 
returned  cxoavateil  earth  ;  and  these  peat?,  w©  | 
are  told,  "  swell  speedily,  and  become  tirmly  i 
fixed,  and  are  very  durable,  and  have  thia  advna- 
tage  ovi-r  the  other  methods,  and        over  tile- 
draining,  that  a  fold  -  stake  driven  into  them 
commits  no  damage. — Another  variety  dispenaea 
with  all  stuffing,  pkces  in  the  spit  a  b<mrd  of 
i  such  dimensions  as  exactly  to  fill  it,  turn?  down 
I  the  earth  upon  the  upper  edge  of  the  board  so  as 
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M  lann  a  firm  &ad  compACt  nuM  over  it,  and 
tta  wHhdnmthe  boafd  to  the  next  part  of  the 

ipit,  there  to  repeat  the  operation. — Another  va- 
rietj  has  a  tort  of  mongrel  character,  or  rather 
belongs  to  the  methods  of  actually  filling  up  with 
tigitithh  •abstanoes ;  for  it  lays  billets,  faggot- 
vood.  or  thorns  along  the  bottom  of  the  cut,  and 
fbca  soft  Tegetable  matter  over  it,  leaving  the 
vatcr  to  fad  it*  tray  aka;  the  intentioea  be- 
r»ovn  thf  pieoea  of  wood;  but  this  practice, 
though  soinetimes  ioUowed  ia  the  eastern  coun- 
ties, ooght  never  to  be  quoted  as  n  speomeft  of 
flefrik  or  Basex  drattia^. — A  theoretio  Yariety, 
propoeed  hv  Khsm.  employs  tiles  as  roofin;* 
te  tiae  spit& ,  and  this,  it  is  believed,  would  havo 
atemfaflSty  exeeediag  thai  of  the  b«t  mielies 
hj  »\y>nt  ten  years. 

the  drains  of  the  Suffolk  and  Essex  method  of 
itamag  eaB  be  efBcicntlf  and  dorably  made 
^ely  in  stiff  clay  lands ;  they  are  quite  tinsuited 
tr  Ivil.t  g-'tls  and  subsoils,  and,  if  made  in  them, 
^  in  ,  they  possess  little  adaptation  to  even 
SBih  Miff  aBbeiifla  ae  h*ve  either  a  flakej  or 
friTnMin^  texture,  or  are  intermixed  with  small 
wiin^wom  stones ;  nor,  though  much  prized  for 
fenlf  dejFvy  laada,  do  thef  bet  longer,  on  even 
tb-?e.  tnan  fr  rn  \-2  to  20  years.  Yet  they  are 
hoch  so  cheap  aud  so  e£Eicieat  as  to  drain  3cK) 
for  90  years,  wbfle  tile^lrains  of  the  same 
rould  druin  1 00  acres  far  40  years ;  and  when 
thti-be^in  to  fail,  they  do  not  fall  in  thronghout  , 
bat  only  become  choked  in  spots,  so  that  any 
isli  ■Mill  la  oeeapied  witii  them  can  be  again 
Kvk:  dry  by  cutting  a  few  new  drr.irj-^  acrn-s  the 
«M  ones.  Though  they  figure  somewhat  pooriy 
m  iiwaipliiei,  wad  nay  be  derided  hf  eone  hot 
partisans  of  newer  methods,  they  continue,  after 
fan  iaTC'«tigation  of  the  powers  of  tilc-drains, 
staae-'lmias,  and  improved  drains  of  other  kinds, 
to  be  decidedly  regarded,  by  some  of  the  most 
distizt^t^hed  agricoltorists  of  England,  as  the 
masL  stti  table  for  soils  and  subsoils  of  very  tcna- 
eiB«a  elay.  "fUee  and  stone,"  aaja  the  Bev. 
Copinger  '*  ar^  disregarded  by  us,  except 

§m  boggy  aoiis,  even  since  their  use  has  been  re- 
odbd  to  oar  aotiee  by  Seolch  agrionltarlats :  for 
ear  own  system  answers  well,  and  is  tested  by 
tiae."" — "  Thi?  body  of  evidence,"  says  ^Ir.  Pusey 
respecting  a  mass  of  iufonuatiou  and  testimony 
m  Ike  MbBt  aad  Basex  method, "  sets  at  rest 
iny  c  'if  ^tl  >n  a.«  to  the  Fnglish  oripin  of  thorough- 
dniatace,  showing  that,  for  a  century,  it  has  been 
wti  f  eaeially  fa  the  hrge  aBdweO-fknned  ooub- 
tisaof  Essex,  Suffolk,  and  Norfolk,  as  well  as  in 
Hwtf  .irl^hire.  But  it  dues  more ;  it  gives  us  the 
pcrwter  of  improving  other  KiigUith  counties  in  a 
mdr  J  belkvw,  a  better  maimer  than  by 


nt^'i  rn  pr  T^'^cs  of  stone  and  tile 
;  osed  in  the  north, — I  mean  on  heavy 
II  ii  UMXMiipaniUy  oheaper  than 

 ^  ^  I  Ihtnk  better;  because  some  of  the 

evidsDoe  shows,  and  J  have  heard  and  seen,  that 
tiles  alooe  will  soroctiines  not  draw  off  the  water 


upon  our  heavy  English  days,  and  the  stoao  in 
many  such  districts  is  not  to  be  'found.* 

A  method  of  subsoil-draining  somewhat  akin 
in  both  nature  and  cheapness  to  the  Siiflolk  and 
Essex  method,  but  of  much  mure  extensive  and 
varied  adaptutiun,  and  specially  suited  to  the 
very  class  of  lands  fi  r  which  the  other  is  unfit, 
has  received  the  names  of  clay*drainii)g,  plug- 
droning,  and  wedge-dnddng.  It  is  enpposed 
to  have  been  invented  by  a  professional  mole- 
draincr,  as  an  improvement  upon  the  common 
fragile  method  of  making  mole-drains ;  it  was 
first  tried  on  pasture-lands,  and  continues  to  be 
thought  most  suitable  for  thcin,  but  has  a!^o 
proved  itself  to  be  well  suited  to  many  kinds  of 
ploughed  lead;  and  it  began  to  eome  into  pvao- 
tice  about  a  quarter  of  a  century  ago,  and  has,  in 
some  parts  of  £ugland,  become  greatly  extended. 
The  trenches  are  out  With  the  same  kind  of  deep, 
•  narrow,  terminal  spit  as  those  of  the  Suffolk  and 
Essex  method,  but  are  both  deeper  and  more 
capacious;  a  ch^n  of  blocks,  plugs,  or  wedges, 
(represented  in  /V7. 10,  PlaU  A  A  A'  VI.,)  of  exact- 
ly suitable  dimen6ion.«,  and  bo  fixed  to  a  chain 
as  to  be  dragged  forward  by  a  lever,  is  placed  in 
pieoe  after  pieoe  of  the  tpit;  a  masa  oC  plaatie^ 
unctuous  clay  is  spread,  kneaded,  trodden,  and 
raramed  over  the  top  of  the  spit  and  of  the  upper 
edge  of  the  obain  of  bbx^  ao  aa  to  form  a  firm 
and  retentive  arch  after  the  chain  of  blocks  is 
dratrged  away;  and,  finally,  the  excavated  earth 
IS  returned  into  the  trench,  and,  if  the  field  be 
in  grass,  the  parad^i^  eod  le  leplaoed  on  the  sur^ 
face.  The  operation  must  bo  p  'rformed,  not  only 
with  wet  clay,  but  while  the  laud  or  subsoil  itself 
ia  in  a  ivet  oonditioa ;  and  the  drains  require  to 
have  a  fall  of  at  least  1  in  60,  and  must  be  so 
arranged,  as  to  distance  and  subdivision,  that 
none  shall  sustain  the  risk  of  being  gorged  with 
water  during  a  season  of  ezeesdve  min*  The 
ducts  of  these  drains,  of  course,  cannot  receive 
water  through  the  clay  arch  of  their  rooi^  but 
thej  frsely  asd  abnndantly  admit  it  iliroagh 
their  sides  and  bottom  ;  and  though  the  portions 
of  soil  directly  over  them  should,  during  the  first 
season,  be  the  wetteat  of  the  field,  aad  even  aiU 
most  as  wet  as  befoie  fbe  epeialiott  nas  per* 

formed,  the  drains  may  \><y  so^n.  by  inspection  of 
their  mouth,  to  be  carrying  away  a  profusion  of 
water.  Oonsiderableiiieetyaiideaveavarequirito 

for  the  making  of  the  drains  in  a  sound  manner ; 
and  no  workmen  should  be  employed  on  them 
Imt  anch  as  are  akiUhl  and  trustworthy.  One 

process  of  making  them  is  clearly  and  minutely 
described,  with  accompanying  diagrams,  in  the 
:?d  vol.  of  the  lloyal  Agricultural  Society's  Jour- 
nal ;  and  another  ptoeess,  somewhat  different, 
and  not  with  the  same  tools,  is  fully  described  in 
the  22d  and  49th  Kos.  of  the  Quarteriy  Journal 
of  Agriculture.  The  implement  used  fa  the  lat- 
ter for  cutting  the  terminal  spit^  is  the  bitting 
j  or  grafting  iron  represented  in  Fig.  13,  Plate 
XXX  VI.  The  width  of  the  bottom  at  a  is  1|  in.; 
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the  tongue  or  side-bit,  h,  worked  out  of  the  main- ' 
bit,  has  6  inches  of  length  of  cut :  the  width  of  i 
the  back  of  the  side-bit,  e,  is  4^  inches;  the' 
length  of  the  main-bit,  d,  firom  the  treading-step, 
e,  to  the  bottom,  is  IS  inches;  and  the  length  of 
Uie  handle,/,  is  about  the  same  as  thai  of  a  oam- 
non  ipade.  The  t«irf  18  indies  vide  and  6^ 
inches  deep  is  removed  ■ivith  the  common  spade 
the  second  cut  is  made  at  such  an  angle  down 
the  dde  as  to  have  fhe  bottom  of  tbe  enet  width 
of  the  tongue  of  the  bitting-iron,  at  9  inches  in 
depth ;  and  the  third  or  completing  cut  is  made 
with  the  bitting-iron  d  inches  deep ;  so  that  tbe 
total  cut  ia  19  inofaee  wide  fti  top,  S4(  inches 
deep,  and  1|  inch  wide  at  bottom.  "Th'^  ndviu- 
tages  of  plug-draining,"  sajs  one  of  tbe  writers 
in  the  Qaartorijr  Jonntal  of  AgrionltiiTe,  are  so 
many  and  important,  that  it  is  quite  surprising 
how  little  of  it  has  been  executed.  Pasture 
land,  which  before  had  been  deluged  with  sur- 
ftee  mtar,  has,  in  less  than  two  Tean^  onder- 
gone  an  entire  change  of  character, — the  aquatic 
grasses,  with  rushes,  which,  before  draining,  were 
its  eliief  prodnee,  having  entire^'  disappeaied, 
with  various  other  weeds,  whose  chief  support  was 
derived  from  water,  and  their  places  have  been 
supplied  hy  several  of  the  best  and  most  nntrftive 
grasses,  with  vast  increase^  both  in  bulk  and  qual- 
ity."— A  variety  of  the  method  of  clay-draining 
dispenses  with  the  uses  of  the  chain  of  blocks  or 
plugs  in  making  the  drains,  and  simidystttffs  the 
top  of  the  spits  with  clay  in  the  same  manner  in 
which  the  Suffolk  and  Essex  method  does  so  with 
soft  vegetable  snbstaams;  and  a  writer  in  the 
Bath  Papers  states  that,  by  the  prnt^irr^  of  this 
variety,  he  had  so  improved  his  tann  as  to  feed 
oflT  turaiiw  with  800  sheep  thnmghoat  winter  on 
land  vHUdi  pMfieoslj  tVM  •»  wet  as  to  ret  gteen 
crops. 

A  method  of  subsoil-draining,  somewhat  akin 
to  olay-draining  and  to  the  Suffolk  and  Essex 
method,  but  decidedly  inferior  to  Voth,  has,  for 
a  considerable  period,  been  practised  in  some  of 
the  ehy  dfatiiets  of  Bnghmd,  and  is  nsaally  de- 
signated sod-draining.  Several  varieties  of  it  are 
in  use ;  but  all  are  distinguished  by  the  employ- 
ment of  sods  or  grass-turf  coverings,  roofs,  or 
stuffings  to  the  duotsof  the  drains.  The  eatting 
of  the  trenches  for  sod-draining,  proceeds,  in 
general,  on  the  same  principle,  as  that  of  the 
tteaehes  ftr  the  BuffeDc  and  the  efaij  methods; 
yet  it  specially  adapts  tlie  lower  part  of  the  ex- 
oavation  to  the  several  varieties  of  manner  in 
whidi  the  sods  are  applied.  One  vaiietf  of  ood- 
draining  scoops  out  a  groove  of  5  or  6  square 
inches  in  the  bottom  of  the  trench,  loaves  should- 
ers or  ledges  at  the  sides  of  the  top  of  tlie  groove, 
and  lays  the  sods  flat  aoross  tiie  groove  and  the 
shoulders  with  the  grassy  side  undermost.  But 
in  this  variety,  the  sod  rests  the  whole  of  its  own 
weiii^t  and  of  the  weight  of  the  Ineambent  earth 
upon  the  shouTdcrs  of  the  trench,  and  is  totally 
nnaafiported  in  the  space  over  the  groove  i  and 


it,  in  consequence,  cither  promptly  falls  in  from  i 
tbe  effects  of  pressure  or  accident,  or  speedily  | 
gives  way  from  tbe  etfeots  of  its  own  deoompod>  . 
tion  and  disintegration.    Another  variety  digs  | 
the  trench  about  s  foot  wide,  d(jnT  1;  s  the  sod  into 
the  shape  of  an  inverted  V,  witli  the  grass  in- 
wards, and  so  deposits  the  sod  that  it  rests  on  its  ^ 
e<\rrr\^  nnd  has  itS  boit  middle  upwards;  and  a  | 
third  variety,  nearly  akin  to  this,  cuts  the  lower 
part  of  the  tiettdiiirto  a  deep  and  narrow  wedge>  J 
shape  spit,  and  plugs  or  stuffs  the  top  of  this  spit  j 
with  pieces  of  sod  in  the  form  of  truncated  wedges. 
If  the  sod  used  in  these  two  varieties  have  an 
arenaceous  basis  or  an  excess  of  vegetable  matter, 
it  will  speedily  fall  in  and  Ptop  up  the  ducts; 
but  if  it  have  a  dayey  basis  and  only  a  mo-  | 
derate  proportion  of  grasi^  tiie  dnda  wldeh  it 
covers  are  likely  to  be  of  prolonged  utility.  But 
a  timitix  variety  of  sod-draining  is  both  more 
oommod  and  m^meffsotive  than  the  other  varie- 
ties. The  toif  along  the  intended  line  of  drain 
is  cut  iut"  a  four-angled  fhape.  9  inches  wide  at 
top,  and  ti  inches  wide  at  bottom ;  and  narrow 
wedges  aie  oat  off  on  eadi  side,  eo  as  to  leave  the 
sod  abotit  3  inches  wide  on  the  grass  side,  and  6 
inches  wide  underneath.   After  the  sod  is  re- 
moved, two  sttoeesdve  spits  of  earth  are  taken 
out,  of  such  dimensions  and  in  such  a  manner, 
as  to  make  a  trench  about  18  inches  deep,  9  inches 
wide  at  top,  and  scarcely  an  inch  wide  at  betton ; 
though  both  the  depth  and  the  width  may  vary 
to  suit  inequalities  of  surface.    The  sod  is  next 
placed  in  the  trench  with  the  grassy  side  down- 
ward; and,  if  earefiiBy  cat,  it  fita  eiesstyto  the 
treneh's  sides,  and  will  bear  so  great  a  weight 
that  the  more  it  is  presssd  (rom  above,  the  firmer 
it  its  seat  vpoo  the  sides,  ■'lhaino  of  this  kind,** 
says  Mr.  Brown  of  Heckington,  "  if  carefully 
made,  last  many  years.  In  the  only  case  in  which 
I  have  known  well  made  sod  drains  require  to  be 
renewed,  they  had  bated  about  20  years.  In 
cutting  ditches,  sewers,  kc,  I  have  lately  fallen 
in  with  sod  drains  considerably  more  than  20 
years  old,  whioh  were  as  sound  as  when  tiwjr 
were  first  made.   The  expense  of  draining  with 
sods  is  less  than  a  third  of  the  expense  of  drain- 
ing with  tiles.   Supposing  sod  drains  to  last  90 
years,  the  inti  r<  st  of  the  money  s.\ved  by  substi- 
tuting sod-draios  for  tile-draiiis  will  more  than 
pay  the  expense  of  renewing  the  sod-drains  ad 
m^nAMM.** 

A  nict^iod  of  r,n rJrr-HrriTniTii:^  strong  clay  land^, 
and  e^cialiy  meadow  lands  vith  a  day  subsoil, 
in  some  ooontles  of  England,  is  eflbeted  with  a 
draught  implement  called  a  mole-plough.  A  cir- 
cular duct  of  about  2^  or  inchi"?  in  diameter,!* 
made  by  this  implement  at  a  given  and  uniform 
depth  from  tiie  surfhoe ;  Mid  nwy  be  deaerihsil 
as  liaving  the  general  f'lrni  niid  character  of 
either  a  day  pipe  or  a  mule  run.  It  is  formed, 
not  in  the  d%Meat  degree  by  th»  eitnction  flf 
earth,  bat  wholly  by  compression ;  and  the  wh(^ 
of  it,  except  a  slit  along  the  to^  is  so  firm  and 
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faintfkn—  tonristtlwiiilUlntioB  «f  ini««r, 

ind  to  act  eolely  as  a  condult-pijx?.  But  the  slit 
akog  its  top  is  kept  open  either  by  tlie  action  of 
lk»  vwdisr  «po&  the  soil,  or  by  meau  of  the 
artificial  ineertioB  in  U  of  a  little  plaited  Btraw 
«  some  ritnilar  BuHstance;  «o  that  tho  duct  or 
dr&m  drieii  the  soil,  entirely  by  receiving  per- 
SolMiMW of  water  through  the  sUt»Mld  therefore 
exert?  a  very  limited  range  of  power  within  the 
soil  St  to  sither  depth  or  breadth.  The  imple- 
aat  1m  »  beam,  stiUs,  woA  coulter.  In  ih«  fvna 
of  a  strong,  rude,  simple  plough,  and  requires  a 
ican^t-power  somewhat  greater  than  that  of 
Ite  eommoo  tillage  plough.  Its  instrument  of 
'  ftari^  is  a  well 'tempered,  cast-iron,  conically 
fbapeii  share  or  bolt,  of  about  2^  or  3  inches  in 
duaeuz-  at  the  hind  end  and  sharp  at  the  point ; 
aaiOitfafttteelMd  tothe  bcwn  cf  tlw  ploagli 
vsi  held  fast  1  y  n  very  stron^r,  flnt  wrought-iron 
bar,  sharp  on  the  Izook  edge  and  about  an  inch 
ftiik  fa  thm  iMok,  and  «^fale  of  being  lowered 
or  heightened  in  position  by  means  of  bolts 
through  its  mortised  attachm«>nt  to  the  beam. 
Thtt  ^oogh  requires  to  be  very  evenly  guided,  so 
M  to  MtJce  ft  level  or  quite  regularly  sloping 
feet;  and,  r^n  this  account,  it  is  sometimes  con- 
(ttmcted  with  wheels  upon  the  fore  part  of  its 
An  eatiftowKMtfy  Taiiety  «f  mole-plough 
dxaxnin^  has  sometimes  been  practised  in  K?st  \  ; 
a  fanrow  being  first  formed  with  a  oommon 
pbo^  aad  ihm  m  dnet  being  driTen  the 
dqpih  of  from  14  to  18  inches,  with  a  mole-plough 
drawn  by  15  or  18  horses,  three  a-hreast.  Mole- 
lloQgh  draining  of  any  kind  ia  obviously  imprao- 
tieaUeia  fidd««hi«h  hvn  ineqwiHliee  cf  nir- 
;  and  it  mupt,  in  even  the  most  favourable 
arcuDstancesy  be  r^arded  as  of  but  very  limited 
^mnmitf.  Th9  dii  ■loof  the  top  of  tiw  dtiet 
vhi.h  it  makes  in  the  soil,  is  cut  partly  by  the 
eo«H«  and  partly  by  the  bwwhioh oonneott  the 
abftrs  vitli  ^  beun. 

WkMr^Umb  dmaing  tad  slate  draining  have 
lo«g  been  practised,  in  a  considerable  variety  of 
vays,  in  districts  which  afford  chMp  and  easy 
aaeni  !•  th»  ^uviyiaf  of  abhiiloee  rodta.  In 
snoM  places  where  the  subeoil  is  deep,  and  of  a 
iecae  and  friable  texture^  square  pipes  of  stone, 
eafcd  goaghs,  ar«  fbtnied  at  ^  bottom  of  the 
trim  his,  with  a  series  of  wide  fiat  stones  as  a 
•at?,  with  dry  walls  of  splinters  on  the  sides,  and 
With  a  series  of  wide  tiat  stones  as  a  cover.  The 
width  of  the  duet,  in  these  cases,  is  usually  about 
r  :~:  :^.r  ^  in  the  clear.  In  other  i  laces  where  the 
mk'mutl  is  similar  and  schistose  stones  axe 
tHMkl*  sr  Mwoe^  goughs  tsn  eonetrsoted  of 
Iricis ;  and  though  expensive,  are  efficient  and 
•wahif  WhcQ  the  bottom  is  firm,  and  the  de- 
dxntj  is  gentle,  the  series  of  sole-stones  or  sole- 
Imka  is  sometimes  omitted. — In  some  instances, 
cae  Scries  of  slates  or  of  fiat  stones  h  laid  along 
the  botsom  of  the  drain  as  a  sole,  and  two  other 
MMiMijilMid  limtingly  on  the  lidM  to  si  to 
l«n  ^plM  each  otlMr  at  tlw  top  tad  fam  a 


triangnlar  duet;  but  fheoi^  tbSM  sra  fteqamdy 

k(  pt  in  their  position  hy  the  lateral  and  perpen- 
dicular pressure  of  the  small  stones,  tho  gravel, 
or  tbe  poffoiis  earth,  with  nMdi  the  part  of  the 
trmeh  immediately  above  them  is  filled  up,  they 
have  a  considerable  liahility  to  fall  in  and  com- 
pletely choke  the  ducti. — Another  variety  of  tliit- 
stone  draining  uses  three  scries  of  stom  m 
the  preceding  method,  but  in  an  inverted  order, 
with  the  horizontal  series,  not  as  a  sole,  but  as  a 
wwr;  but  this,  though  not  in  quite  to  great  a 
degree,  is  also  liahle  to  the  ruinous  accident  of 
falling  in. — ^Another  variety  likewise  uses  three 
seiriei  of  flat  stones,  but  pUtced  rectangulariy,  in  ! 
the  manner  of  base,  perpendicular,  and  hypothe-  ; 
nuse, — the  hape  serving  as  the  sole,  and  the  per- 
pendicular as  one  of  the  sides ;  but  this  variety 
it  even  moM  objeetionaUa  than  the  pnceding. — 
Another  ■variety  places  two  or  three  or  more  slates    j . 
or  thin  stones  on  edge,  side  by  side,  and  lays  li 
over  Aem  a  eerlee  of  flat  atones    a  oover ;  but  { 
this  is  in  the  highest  degree  objectionable. — Flat  ,  > 
stones  can  be  set  so  as  to  give  a  free  water-course  j 
iu  truuchtis  cut  as  narrow  at  the  bottom  as  for  I 
drain-tiles ;  for  tiie  worionaa  may  place  himself  | 
in  the  trench  in  the  same  manner  as  when  laying  i 
tiles,  and  may  have  the  stones  so  laid  aiongude  1 
that  be  ean  reaeh  tiiem  as  required.  One  of 
several  methods  of  forming  flat  stone  ducts  in 
narrow-bottomed  trenches  in  strong  ch^  land,  is 
the  following :— -The  trenoh  is  cat  5  indiea  wide 
at  bottom ;  a  series  of  stones,  each  8  or  9  inches  i 
long,  is  placed  with  one  end  in  one  of  the  angles  i 
of  the  bottom,  and  with  the  other  end  resting 
en  the  opposite  side>  so  aa  to  Isam  a  triangular  | 
duct  below  ;  another  series  of  stones  is  so  jilaced  ; 
above  as  to  form  a  second  triangular  duct,  but 
on  the  opposite  dde  of  the  trenoh ;  and  a  stratun 
of  small  stones  or  of  sifted  and  gritty  gravel  is 
laid  above  the  stones,  and  the  upper  part  of  the  ' 
trench  tilled  up  in  the  same  manner  as  in  most  j 
other  methods  of  draining.  j 
Two  varieties  of  mixed  flat  stnnf>  drains  have,  i 
within  the  last  ten  years,  made  a  iittle  claim  on 
attention  Ibrth^  elided  oombinatien  of  dieap> 
ness  and  eflScicncy, — the  one  a  mongrel  betu' m  \ 
flat-stone  draining  and  the  Suffolk  subsoil-drain-  j 
ing,  and  adapted  to  strong  clay  lands,  and  tiie 
other  a  mongvel  between  flat-stone  draining  and  | 
assorted  pmall- stone  draining,  and  iitlapted  to  ; 
every  kind  ot  land.   Preparation  lor  cither  i»  ^ 
made  by  so  plongUng  np  ridged  lespland  as  to  j 
leave  dn-i}i]-'  furrows  1(1  inchee  wide  at  bottom, 
32  inches  wide  at  top,  and  Scinches  of  depth  at  1 
bottom  behnv  the  lefid  of  the  erovmridgee;  and  t 
the  operation  for  forming  the  first  is  as  follows : 
— Leave  a  ledge  of  one  inch  on  each  side  of  the 
bottom  of  the  furrow  left  by  the  plough ;  cut  out  , 
with  the  common  spade  a  perpendioular  trenoh  j 
14  inches  wide  and  10  inches  deep  ;  cut  out  from 
the  bottom,  with  a  narrow-pointed  spade,  ano-  ^ 
ther  treneb  of  0  inebeein  depth,  and  4  inolice  in 
nidi^  leaving  a  ledge  of  0  inehee  on  eadi  lidc 
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of  the  cpade  ;  place  thin  flat  stonei,  greywacke 
flags,  or  stout  coarae  slates  upon  the  6  inch  ledges 
10  as  to  form  a  complete  oow  to  the  lower 
trench ;  and  then  fill  up  the  upper  trench  and 
the  furrow,  in  the  usual  maimer,  with  the  epade 
•ad  the  plough.  Tin  meogrd  betwoen  tho  flat- 
stone  drain  and  the  assorted  sniall  stone  drain  is 
made  as  follows : — ^The  spade  takes  out  from  the 
bottom  of  the  deep  and  wide  ploughed  furrow  a 
trench  16  inches  deep,  8  inches  wide  at  top,  and 
3  inches  wide  at  bottom ;  two  series  of  flags  or 
flat  stones  are  so  placed  against  the  aides  of  this 
treaoh  that  their  lower  edges  rest  against  each 
other  and  form  an  acute  angle  at  the  bottom ;  a 
series  of  small  hard  stones  is  insertsd  between 
them,  two4biiidb  down,  so  as  to  a«t  like  a  wedge, 
and  keep  thsos  asunder ;  the  space  above  these 
wedge-stonee,  up  to  the  top  of  the  trLncli,  i?  filled 
with  riddled  small  stones,  mch  as  are  used  in  the 
Dsanston  drains;  and  the  rest  of  the  work  is 
done  by  an  earthing  over  with  spade  and  plough. 
Sections  of  drains  formed  aooording  to  these  two 
methods  are  shown  in  Fip.  II,  Pfut*  XXXVf. 

Rubble-draining  is  much  esteemed  in  many  dis- 
tricts where  suitable  materials  for  it  can  be  ob- 
tained. It  comprises  nnmonras  Tariettes,  and  is 
to  a  certain  extent  connected  with  tile-draining 
on  the  one  hand,  as  with  flat-stone  draining  on 
the  other ;  yat  it  properly  and  generically  con- 
sists is  the  packing  of  the  lower  part  of  a  nar- 
rii\y  trench  either  with  assorted  boulders  not  ex- 
ceeding in  sise  Iien*8  or  with  small  pieces 
of  ImdEtt  took,  sindlar  to  i«iui>iBe^ 
to  diameters  of  from  2^  to  4  inches.  The  oper- 
ations for  it  admit  of  very  numerous  and  some- 
what wide  diversities ;  and  yet  all  have  a  general 
resemblance  to  the  operations  for  both  the  flat- 
stone  methods  and  the  Suffolk  and  Essex  methods. 
Mr.  Smith  of  Deanston,  who  identifies  with  aa- 
sortod  small  steno  draifldng  all  his  well-won  ode> 
brity  a£  an  experimental  drainer,  gives  tlif>  ful- 
lowing  directions: — "  The  lines  of  drains  having 
b^  maxksd  off  in  the  field,  the  dnuner  begins 
by  cutting  with  a  spade  on  a  line,  th^n  removing 
a  fir«t  spadinc;  of  about  13  or  14  inch^fl  wide  iJl 
along ;  anutiier  follows  with  a  narrower  and  ta- 
]Miiag  spids  mado  for  the  purpoee,  taking  out 
another  spading;  and,  when  piclcinc;  becomes  ne- 
cessary, a  third  man  follows  with  a  pick,  and  a 
fourth  with  •  huge  sooop-shovel,  to  oast  ont  the 
earth.  A  smaller  scoop-shovel  is  used  to  clean  out 
the  bottom,  which  should  be  cut  as  narrow  as 
will  allow  the  last  drainer  a  footing,  generally 
about  3  or  4  inches.  From  2  to  2^  feet  from  the 
surface  are  the  best  depths  for  such  drains;  the 
latter  always  to  be  preferred.  The  bottom  should 
be  out  as  stndght  and  onilbim  as  posribK  so 

that  the  water  may  flow  freely  along  at  all  places  ; 
and  it  is  better  to  out  a  little  deeper,  where  there 
is  aaj  mddsa  rise  of  the  surhoe,  than  to  foUow 
it  i  and  whcto  inddsn  liollows  occur,  the  cutting 
may,  on  the  same  principle,  be  less  deep ;  atten- 
tion to  this  also  admits  of  aftor-etraightcning  or 


Icvellin?  of  the  surface,  without  any  iiyury  to 
the  drains.    The  workmen  in  cutting  should 
throw  the  sarth  to  the  right  and  left  from  each 
alternate  drain,  as  that  allows  the  plough  to  go 
regularly  and  be  constantly  occupied  in  filling  in 
the  earth,  whilst  eadi  altemato  ridge  or  space  is 
left  fur  getting  in  the  stones,  free  from  the  earth 
thrown  out.    The  stones  may  either  be  laid 
down  at  intervals  by  the  sides  of  the  drains,  to 
bo  there  broken ;  or,  being  broken  in  masses  at 
some  convenient  spot,  and  at  such  convenient 
seasons  as  best  suit  for  the  employment  of  spare 
lahour,  can  bo  brought  by  the  carts  ready  to  be 
filled  in.   Ko  stones  should  be  filled  in  till  the 
whole  line  of  dnun  has  been  cut  and  inspected ; 
but  the  sooMT  dnuBsare  oompleted  after  having 
been  out  the  better,  and  they  should  always  be 
filled  from  the  higher  level  downwards.  Some- 
times, when  tlicre  is  much  tendency  of  the  sides 
to  fall  in,  it  ])ecumes  neoossaxj  to  fill  in  going 
along.    Cutting  in  the  summer,  when  there  is 
Utth}  water  in  the  soil,  or  in  any  dry  season, 
savss  mudik  of  this.  In  soft  or  sandy  bottoms,  by 
cutting  the  drains  to  hnlf  the  depth  in  the  first 
instance,  and  allowing  them  to  remain  so  until 
the  water  has  been  voided  from  the  upper  stra^ 
turn,  the  lower  part  may  then  be  cut  out  with 
more  safely  from  lolling  in."— Another  distin- 
guished Urainer^  Mr.  Roberton,  recummeuds  drains 
33  inches  deep,  7  Inches  wide  at  bottom,  and  9 
inches  wide  at  the  height  of  the  stones;  another, 
Mr.  Stirling,  recommends  drains  30  inches  deep, 
6  tnehes  wide  at  the  bottom,  and  6  inohcs  wido 
at  15  inches  from  the  bottom  or  at  the  top  of 
the  stones ;  and  another,  Mr.  Stephens,  recoin* 
mends  drains  of  the  width  and  gauge  of  the  com* 
mon  spade ;— and  all  these,  as  well  as  other  emi* 
nftit  ptnuo-drainers,  advocate  some  peculiarities 
as  to  either  the  kind  and  size  of  the  stones,  or  the 
manner  of  preparing  them,  or  tiie  proeess  of  fi]l> 
ing  them  in.     Boulders,  however,  when  all  aa 
nearly  as  possible  about  the  size  of  hen's  eggs, 
clearly  afford  an  eaner,  a  more  oapaoious,  and  % 
more  durable  water-way  than  broken  or  angular 
stonee ;  and  broken  stones  of  the  gnugc-diametor 
of  2^  inches  are  (Atviously  much  more  suitable 
for  tieoAes  of  on]^  ft  indies  or  «o  in  width  than 
stones  of  the  gauge-din.Tncti:r  of  4  inches. 

The  osoal  practice,  in  making  rubble-dmins, 
la  to  oowr  the  bed  of  stones  witii  rsv«imd  green 
sods,  or  a  layer  of  straw,  dry  leaver  dry  bnickuns, 
coarse  bog  hay,  tanner's  refuse,  or  some  other 
Soft  v(^etable  substance;  and  euuietimes,  as  au 
additieoal  precaution  against  earthy  matt«  find- 
ing its  way  to  the  intorstices  among  the  stonee, 
a  stratum  of  two  inches  or  so  of  adhesive  soil  or 
I  sttbsoU  is  trampled  or  beaten  down  upon  the 

vegetable  layer,  to  assist  in  the  formation  of  a 
permanent  crust.  But  the  v^table  matter, 
whether  in  a  layer  by  itself  or  as  part  of  a  sheet 
of  sods,  very  soon  decays,  and,  being  lighter  than 
the  soil,  is  carried  dow?m  ;ird  by  any  water  wliieh 
descends  perpendicukrly  to  the  drain  from  the 
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igrkoe  ;  so  (hst  ixnrer  of  ««gelsUe  instter  Is 
ai  oertsinly  an  eventual  evil  M  it  is  a  present 

gocd     5Tr.  Roberton,  however,  so  breaks,  gra- 

i  diut^ft,  aod  fills  in  the  stones  as  to  make  a  cover 
fute  impeniMaU^  bj  wil,  withoat  aojr  aid  from 
veg^ftable  inattpr.  The  principal  implement-?  for 
kis  prooew  are  a  portable  double  screen  or  harp, 
BtaiM»oard,ft«niBlliioni«]Ee,aiidftbeal«r.  9h« 

'  screen  is  represented  in  FA;.  15,  Plate  XX XT 7. 

.  The  main  part  of  it  is  placed  over  a  wheelbar- 
row, and  has  Hs  bars  at  distances  suited  to  the 
materials ;  its  upper  end  is  Imng  upon  two  po8t« 
&Hnit  3  feet  above  fhe  barrow  ;  a  spout  with 

;   a  moveable  board  is  attached  to  the  lower  end ; 

I  sad  tiie  scoond  Mreen,  or  snbordinate  part  of 
the  double  screen,  is  about  half  the  IfT'.-th  f ' 
tiba  otiier,  and  haqgs  about  10  inches  below  it 
tad  pnlU  to  it,  ai^  bw  its  bars  about  half  aa 
iac^  apart  from  one  another.  The  tail-board  is 
a  moveable  trough,  attached  to  the  hinder  part 
of  the  cart,  to  receive  stray  stones  during  the 
process  of  shovelling  out.  The  small  iron  rake 
i*  employed  to  tnalc  '  the  surface  of  the  bed  of 

)  larger  stones  in  the  treach  level  before  the  filling 
ia  of  tiie  smatlsr  stones.  And  the  beater  is  a 
aqaare  Mock  of  ^  ■  1.  of  the  width  uf  tlic  trench, 
Bad  with  an  upright  and  cross-barred  handle,  to 
heat  the  smaller  stones  into  the  interstioesof  the 
sn&ee  layer  of  the  larger  ouet,  and  thus  make 

.  I  th?  ftnal  surface  of  the  stones  so  level  and  firm 
'  M  to  be  impermeable  by  soil.  "  When  the  screen 

•  '  k  aaed,  all  the  earth  taken  ont  to  fenn  the  drains 

£hou!i  I  f  thrown  to  one  wde  of  the  drain.  The 
harrow  is  then  placed  on  the  other  side,  so  as  the 

•  hsard  fised  to  tlie  lower  end  of  tiw  spoat  shall 
reach  to  the  opposita  vdeof  the  drain.  The  cart 
is  placed  «ip»jn  the  same  side  of  the  drain  as  the 
banow,  but  a  Uttk  in  advance;  the  workman, 
iwfiar  liasd  the  tail-board  to  tha  Und partof 
th?  cart,  then  shovels  fhiy  ptono-:  over  the  upper 
end  of  the  screen.  The  proper  method  is,  to  rest 
tfcs  dKml  vpeu  the  upper  palt  of  the  sereen, 
which  may  be  shod  with  plate-iron,  and  merely 
torn  it  over,  by  which  a  separation  of  the  stone 
is  at  once  made ;  the  la^er  roll  down,  strike  the 
hoard,  and  drop  into  the  bottom  of  the  drain, 

•  with'^ut  dietiirhing  the  earth  on  either  side  ;  the 
sauller  pass  through  the  first  screen,  and  being 
there  separated  from  the  rafablah  by  the  second 
Kteen,  fall  into  the  barrow  whilst  the  rubbish 
4eKeods  to  the  ground  on  the  side  of  the  barrow 
iaHhtiiit  firott  the  drain.  The  one  man  takes 
Amrgit  oC  tiia  filling  of  the  drain ;  his  duty  is  to 
aiijve  the  Trarrow  alontr  the  side  of  the  drain,  as 
this  is  tilled  with  the  larger  stones  to  the  required 
hdght;  to  tofd  them  wHh  the  rate;  to  shovel 
the  smaller  from  the  barrow,  spread  them  regii- 
isriy  over  the  top  of  the  larger,  and  beat  them 
down  with  the  baiter,  so  aa  to  form  a  dose  and 
Irrel  surfiMfr  through  which  no  earth  can  pass. 
The  st'mes  are  so  broken  in  the  quarry,  as  to  pass 
t^^Migh  a  nag  four  inches  in  diameter ;  a  great 
ryntkm  of  thtm.  hff fff— *;  we  nnidi  soMUer,  | 


and  when  filled  into  tin  caits  KeBanUy  about 

one-fourth  are  so  small,  or,  if  not,  should  he  made 
80  griiall,  as  to  pass  through  the  bars  of  the  upper  | 
screen,  which  are,  for  such  materials,  about  1^ 
tneh  apart,  and  then  they  will  be  found  sufficient 
t'l  f'ivf  to  the  top  of  the  drain  a  covering  of  from 
twu  to  three  inches  in  depth,  which,  being  beaten  i 
deaely  down,  require  neither  straw,  aod,  nor  any 
thinf»  else  to  cover  them." 

Tile-draining  has,  in  recent  timeSi  become  the 
most  extensive  and  conspicuom  of  all  the  methods 
of  sabiaiMnnniilg.  Most  draining  tiles  have 
more  or  less  of  a  semicylindrical  form :  hvA  all  1 
good  ones  are  a  fourth  greater  iu  height  than  ia  ! 
widtti,  and  have  their  top  rather  rapidly  onrved, 
and  their  sides  nearh- perpendicular.  Some  tiles 
have  a  flattish  top  and  somewhat  spreading  sides, 
—hot  ^ese  fiirm  a  bad  WBler-wsfy,  and  are  com- 
paratively frangible ;  and  others  are  made  with 
flanjTos,  or  a  kind  of  outspread  feet, — hut  these 
are  liable  to  sink  irregularly  in  the  soil,  and  to 
occarion  both  diminution  and  derangement  of 
the  ■water-way.  All  sound  and  durable  tiles  are 
tirm,  smooth,  and  comparatively  heavy ;  they 
yield  a  sound  like  that  of  «ast>iron  to  a  stroke 
with  the  knncklcB  or  with  a  piece  of  stick  ;  and 
they  are  so  strong  that  neither  the  pressure  of  a 
man's  weight  nor  a  smart  kick  with  his  foot  will 
break  them.  The  tiles  in  use,  tikffoughout  the 
many  cluy  districts  of  Britain,  are  exceedinpfly 
various  in  at  once  form,  width,  height,  and  length ; 
and  they  also  exhibit  diversitiea  in  thdr  mutual  | 

rr  rcli'.rivc  ^l?"^  f'>r  rnriin  rmd  subordinate  drains,  ; 
and  in  their  means  of  adaptation  to  the  junction 
9t  duets  it  llie  rectangles,  or  jotetB  of  u  system 
of  drainage.   But  the  varieties,  the  forms,  the 
adaptations,  the  materials,  the  manufacture,  and 
the  prices  of  drain-tiles  present  m  many  ques- 
thmaof  |»aetieBl iiitersst  to  finrmeia,  that  were-  j 
serve  the  discussion  of  them  to  a  t?oparato  article 
under  the  word  Tti&— Soles  ought,  in  every  case, 
to  be  laid  far  the  tiles;  and  these  also,  when 
made  of  the  same  material  as  the  tiles,  vary  s^tue- 
what  in  form,  and  very  much  in  size  and  qtiality. 
But  glates  and  hard  stone-slabs,  whenever  they 
can  be  readily  and  cheaply  obtained  in  schistose 
districts,  make  excellent  soh?.    Th   use  of  soles 
on  very  firm  clayey  subsoil  is  pronounced  by ' 
moat  agrioultnral  writers  snperfiuous;  but,  to  aU 
jKTSons  who  reflect  for  even  a  few  seconds  on  i 
the  deeply  erosive  power  of  running  water,  it  j 
win  appear  to  be  in  all  cases  essential  to  the  dbe 
or  even  moderate  durability  of  tile-drains. 

The  processes  of  forming  tile-drains  are  vari- 
ous; but  the  following,  recommended  by  Mr.  , 
Oarmlchae!  of  Raplodi,  in  the  highest  of  tiuree  ' 
Prize -Es.iays  on  the  subject,  published  in  the  j 
Transactions  of  the  Highland  Society,  may  be  | 
regarded  as  one  of  tiie  best  The  dimensions  of  1 
the  main-drain  must  be  determined  by  the  pro-  j 
bablo  volume  of  the  water  to  be  drawn  off;  and 
this  depends  on  both  the  extent  and  the  quulity 
of  the  ground.  In  a  fidd  of  about  10  aeres,  per- 
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fectly  ftM  from  springs,  a  inaiiii^nEii,  with  a 

mod^rnto  fnll,  may  consist  of  ono  tile,  8  inches 
by  10  in  the  cleai',  upon  a  soled  and  neatlj  and 
iiccuratelj  adjusted  bottom  of  about  18  indm. 
WliL'ii  two  tiles  are  tliou^lit  necessary,  they  are 
much  stronger  when  placed  upon  two  soles 
abreast  upon  a  bottom  of  84  inohea  in  width, 
than  wlieu  ust  d  without  soles,  and  so  inverted 
on  each  other  as  to  form  a  tubular  or  cylindrical 
duct ;  and  the  soles  ought  to  rest  fairly  and  freely 
on  the  botloniof  the  trench,  and  to  1)e  adjusted 
as  closely  as  possible  to  its  sides.  The  mouth  of 
the  main-drain  ought  to  be  12  inches  or  more 
higher  than  the  bottom  of  the  open  diteh  into 
which  it  flows,  and  should  l>e  finished  with  brick- 
work or  masonry,  and  furnished  with  such  a 
grating  as  ehall  exdttde  vermin.  The  treneh  be- 
ing dug  in  the  same  way  as  for  small-stone  drains, 
the  workman  enters  the  lower  end  of  it,  lays  soles 
and  tiles  alternately,  presses  each  so  close  to  the 
pireoeding  as  to  leave  no  irregular  joint,  and  thus 
proceeds,  in  an  npward  and  backward  direction, 
or  with  his  &ce  toward  the  part  finished,  till  he 
arrive  at  the  upper  end  of  the  drain.  When  the 

duct  is  double,  the  stoles  are  placed  either  across 
the  bottom  or  in  pairs,  and  two  tilca  arc  placed 
abreast ;  when  it  is  triple,  the  third  tile,  either 
irtth  or  without  a  sole,  is  placed  over  the  fint 
two;  and  when  it  is  quadmide,  th.;  two  lower 
til^  are  placed  invertedly  upon  a  tight  packing 
of  tough  turf;  a  pair  of  eoiee  la  laid  above  them, 
and  the.  t-v  other  tiles  are  placed  in  proper  posi- 
tion upon  the  solee.  In  sandy  or  very  friable 
mbioi^  the  tides  of  the  trench  sometimes  require 
to  be  cradled  with  wood  duuig  tlie  pBoaeei  cf 
laying  tlie  tiles ;  and  when  an  open  cast  is  re- 
quired as  a  continuation  of  a  covered  drain,  sdong 
very  bw  ground  to  the  aea  or  to  a  tidal  river, 
the  breadth  of  the  cast,  in  order  to  give  the  re- 
quisite slope  to  the  sides,  ought  to  be  equal  to 
twice  its  depth.  In  forming  the  subordinate 
drains,  the  digger  of  the  trench  commences  at 
the  proposed  junction  with  the  main-drnin,  and 
works  backward  ;  and  the  layer  of  the  til'js 
speedily  follows  him  in  the  suna  direction, 
placing  sole  and  tile  in  the  same  manner  as  in 
a  one-duot  main-drain,  and  using  care  as  he  pro- 
oeeds  to  remove  every  portion  of  ftllem  earth 
which  might  either  mar  the  evenness  of  the  bot- 
tom, or  tind  its  way  into  tho  ducts. 

A  covering  of  very  porous  mineral,  or  of  some 
kind  of  soft  vegetable  matter,  is  placed,  by  the 
great  majority  of  drainers,  immediately  over  the 
tiles,  and  is  recommended  by  Mr.  Carmiohael  to 
be  abundant^  supplied.  ftnaU  stones,  gravel, 
scoria,  and  the  refu^'  of  furnaces,  are  preferred 
whenever  they  can  be  economically  obUuned ; 
mssses  of  hypnums,  sphognums,  and  the  allied 
cryptogams  of  peat  moss  are  also  thought  very 
suitable;  sod?,  with  the  jn^pfv  f>ide  downward, 
are  regarded  by  soiuu  theorizing  drainers,  as  the 
very  best  covering  for  either  tiles  or  rubble ;  and 
Straw,  small  brushwood,  ooarse  bog  hay,  and 


similar  substances  are  extensively  employed  as 
fiuceednnea  for  more  desirable  b»it  unattainable 
materi;il«.  "  A  covering  of  some  kind  or  other," 
says  Mr.  Carmichael,  "  should  not  be  scantily 
supplied,  particularly  in  strong  adhesive  clay 
soil,  where  the  compression  caused  by  the  con- 
tinual treading  of  the  teams  in  cultivated  land, 
is  most  ajit  to  brinpr  the  clay  into  closer  contact 
with  the  tiles,  and  mar  their  utility.  Jt  was  this 
consideration  which  suggested  the  idea  of  leav- 
ing holes  in  the  tiles,  or  placing  the  drain  a  little 
to  one  side  of  the  furrow ;  both  of  which  plans 
have  now  become  the  less  necessary  where  the 
above  preeantions  are  duly  attended  to,  and  no 
teams  allowed  to  alonp  the  furrows  in  harvest- 
ing the  crops."  A  question,  however,  has  of  late 
yean  beat  mudi  debated  whether  a  porous  cover- 
ing of  drain-tiles  do  not  impede  rather  than  pro- 
mote the  drainnjTc ;  nnd  this  question  has  been 
firuily  answeriHl  by  several  distinguished  drainers, 
in  favour  of  an  immediate  and  entire  filling  up 
with  the  excn^'nted  earth,  and  even  of  a  treading 
of  it  into  a  firm  and  compact  condition ;  and 
though  some  of  these  say  that  a  sod  covering 
may,  in  various  situations,  ho  serviceable  for  ex- 
cluding sand  and  granulous  earth,  others  assert 
that  a  firmly  trodden  roofing  of  unctuous  clay  is 
the  best  protection  against  even  this  evil,  and 
all  deny  that  any  facility  whatever  for  the  abduc- 
tion of  water  is  aflurded  by  any  sort  of  porous- 
oovering  whatever.  "  la  no  part  of  draining^** 
says  Mr.  Beart,  who  rnay  1)0  viewed  as  a  fair 
representative  of  this  school  of  improvers,  "  is 
there  greater  ignoranee  shown  than  in  filling-in 
the  drain  after  the  conduit  is  formed  upon  tena- 
cious clay-soi!«.  The  modes  adopted  .ire  very 
numerous,  many  of  which  I  am  uoacquaiated 
with,  but  the  qrstem  generally  adopted  is  to  1H1 
the  drain  immediately  over  the  centlnit  with  sod 
or  tur^  refuse  wood,  straw,  or  tho  surfaoe-soiL 
The  use  of  a  good  tou^  sod  one  inch  thidc,  hid 
immediately  ov^  the  tile  to  prevent  the  entry 
into  the  conduit  of  sand  or  other  light  substances 
with  which  the  dnun  above  the  same  is  filled,  is 
in  many  instanoes  beneficial ;  but,  with  this  ex- 
ception. T  am  most  decidedly  oj^posed  to  putting 
any  of  the  materials  named  in  preference  to  the 
<day  immcdiatdy  above  the  oonduit.  I  iiave 
shown  that  attention  to  levelling  the  surface  and 
deep  draining  is  the  most  effectual  in  laying  hmd 
dry,  and  not  the  material  used  to  fill  in  above 
the  conduit ;  but  if  the  difficulty  did  lie  imme- 
diately over  the  conduit,  and  not  at  the  surface, 
day  is  a  better  material  than  mixed  soil  Where 
drains  are  filled  in  with  mixed  soO,  i^ury  is 
likely  to  accrue  to  the  conduit  by  the  soil  running 
down  and  choking  it,  and  particularly  so  if  the 
oonduit  is  fonsed  of  wood  or  straw,  when  it  de- 
cays. If  the  mixed  soil  does  not  run  into  the 
conduit,  hut  concretes,  it  will  be  more  imper- 
vious to  the  entry  of  water  than  clay,  as  mixed 
soils  conttaet  much  less  thanolay  from  the  ,ic 
tion  of  the  atmosphere  and  opecataoa  of  under- 
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I  fa&««  ««pe*tedl7  observed  in  heavy 

Tains,  on  land  iTiipcrfectly  drained,  the  water 
,  rvnning  to  the  lower  end  of  the  field,  and  over- 
I  lloving  the  lands  almost  to  the  ridges  ;  the 
i  givater  quantity  will  percolate  sapidly  through 
tJif  dlth  and  fit-sures  to  the  conduit  of  thedraiii; 
bat  the  smaller  quantity,  when  it  is  reduced  to 
;  Ike  fatTOV,  mad  hu  to  filter  through  the  depoeit 
of  mad  aiid  filling  in,  will  be  days  in  disappearing, 
iikiM  aidtfd  by  drying  winds  or  frost,  which,  by 
eMtmeting  the  snr&oe  loil,  admit*  the  water 
into  the  tibsuree  of  the  subsoil.    With  drying 
winds  part  of  Iho  water  is  evaporated,  Lut  by 
frcet  it  IB  the  contraction  of  the  soil  cnly  which 
lifiBlaiina  its  iofiltratioii,  bo  that  water  will  dis- 
a^jxr&r  in  oM  iii|^t  whioh  would  othenma  lie 
ha  dajiJ' 

The  itiiitiiv  <)f  nhUe-drainiag  and  tile-dnun- 

iaf  into  one  combined  method,  seems  to  bo  very 
p»neni.l!y  regarded  as  the  master-piece  of  the  art 
<M  subeoii-droimng.  A  series  of  soles  and  tiles 
aw  laid  in  the  same  manner  as  in  simple  one- 
duct  tile-drainiiig,  but  always  with  sok-s  consid- 
.  enUy  greater  than  the  tiles;  small  stones  are 
deperited  hf  hand  on  both  aide*  of  the  tile,ti11 
the  latter  is  coTeri'd ;  a  bc^d  uf  sumll  stones  is 
next  deposited  by  means  of  the  drain-screen  or 
of  a  shovel^  upon  the  top ;  and  the  whole  is  then 
eoTcred,  fiUad,  and  finished  iit  tha  same  manner 
as  in  simple  niblilo  drains.  Tlie  duct  of  the  tilo 
laid  is  the  smoothest  possible  conduit  for 
r,andiaiBaMeMihleh]r  varmiB;  pasfciiigaf 
SBtall  stones  immediately  round  the  tile,  holds 
the  latter  firmly  in  its  place,  prevents  aocidents, 
and  seoarea  darability ;  the  superincumbent  bed 
•f  small  stones  presents  a  large  area  for  lateral 
iaSltration  from  the  subsoil,  cuts  ofi"  all  injurious 
eoaunanication  by  pressure  from  above  with  the 
aad  earvci^  in  emefgendca  of  excessive  fall 
ti  inter,  as  an  additional  duct ;  and,  at  the  same 
time,  the  ooTeriag  and  filling-in  of  the  whole  may 
be  perteoaad  aittar  on  the  principlaa  of  infiltnip 
tieBfrM  tkofCi  «t  on  what  appear  to  us  the  far 
iswe  enlightened  principles  of  infiltration  solely 
trum  ths  sides.  This  combination  of  rubble- 
dr&ining  with  tilenlraining  in,  of  course,  im prac- 
ticable in  districts  where  euitaMe  ;4*"nf'<>  do  nut 
and  involves  considerable  additional  ex- 
indMCricta  when  ntiiaMe  atonea  are  abun- 
dant ;  and  it  will,  in  any  case,  commend  itself  to 
prodeiit  adoption  only  when  the  extra  advan- 
of  it  appour  to  be  a  full  counterpoise  to  its 


Draining  by  means  of  concrete  or  mortar  tile? 
ii  4k  reaent  invention  of  Lord  James  Hay,  aud  is 
dMigaad  aa  a  diesp  subetitote  for  day-tile  dndn- 

iriT.  The  concrete  intiiMattly  resembles  building 
■ortar ;  it  oooststs  of  hot  lim*;,  sharp  sand,  aud 
sanH  gravel,  in  proportions  eoited  to  tiieetrength 
of  the  lime ;  and  when  made  from  the  strongest 
kinds  of  lime,  it  is  of  the  best  quahty,  and  hardens* 
uader  water,  or  in  damp  situations,  or 
'  Ulie  puTp<me»  ot  drainiiif  .  If  lima 


flontidtt  74  per  eent  of  carbonate,  one  part  «f  it 

requires  to  be  mixed  with  1^  part  of  sand  and  3 
parts  of  gravel ;  and  if  the  lime  be  ground,  and 
the  sand  and  gravel  added  to  it  before  the  water, 
thaooncrctc  will  be  harder  than  if  made  in  the 
manner  of  ordinary  mortar.  But  if  lime  contain 
iH>  per  cent,  of  carbonate,  one  part  of  it  requires 
to  be  mixed  with  7  parte  af  aand  and  gravel ;  and 
a  bushel  of  it  prepared  with  these  admixtures 
will  make  IGO  tiles,  each  one  foot  in  length. 
The  tilea  are  wrought  on  moulds  hf  means  of 
cast-metal  trowels;  and  if  made  OB  the  open 
ground,  they  will  soon  harden  by  expK>snro  to  the 
weather,  and  may  eventually  be  used  in  the  tame 
manner  aa  common  day  tiles.  Bat  the  concrete 
can  be  carted  to  the  fu  ld,  r'.nd  made  into  sules 
and  tiles  on  the  bottom  uf  trenches,  so  as  to  eco- 
nomise labour  and  expense,  and  to  render  the 
tile-making  and  the  drain-making  a  simultane- 
ous and  conjoint  process.  The  sole  of  the  drain 
is  formed  of  the  concrete,  about  au  inch  thick,  or 
rather  more ;  and  then  the  drain  tile  is  fonnad 
over  the  mould,- -the  bottom  of  which  is  60  curved 
as  to  facilitate  its  being  withdrawn,  and  at  the 
same  time  to  make  a  groove  in  the  sde  for  the 
more  ready  flow  of  the  water.  A  wire  is  placed 
transversely  under  the  sole,  at  the  distance  of 
every  foot ;  and  when  the  mould  is  drawn  forward 
in  the  trench,  the  wire  is  pulled  vertically  up, 
60  as  to  cut  the  Bold  and  the  drain  at  every  foot, 
and  to  make  a  slit  all  round  them  for  the  in- 
gress of  water ;  mr  a  mason's  trowel  may,  in  lieu 
of  the  wire,  be  i^o  thrust  through  the  tile  and 
the  sole  at  every  foot  as  to  make  the  requisite 
scrfsi  «f  openings.  Inchiyhmda,someday  may 
be  placed  over  the  tile  before  the  withdrawal  of 
the  tnonld,  iu  (•nb^r  to  protect  the  ronrr"te  till 
tho  latter  harden ;  or  a  wedge  uf  clay  may  he 
placed  for  mechanical  proteotioa,  and  the  whole 
of  the  excavated  earth  be  immediately  returned 
into  the  trench.  In  pasture  lands  and  grass 
fields,  a  aod  may,  with  its  grassy  side  downward, 
be  laid  upon  the  concrete,  and  the  trench  be  im- 
mediately filled.  The  concrete,  when  formed  in 
the  trench,  t^huuld  contain  as  little  moisture  as 
will  comport  with  fine  plaatidty ;  anditwill  then 
offer  a  much  firmer  resi8tauc(»  to  prepsure  from 
above,  than  if  it  were  moist  and  soft,  it  acquires 
greatly  increassd  compaetness  and  mechanical 
strength  from  exposure  to  the  air  durillg  a  &w 
hours  in  the  trench,  so  that  whenever  its  capa- 
bility of  resisting  pressure  is  doubtful,  it  ought 
to  enjoy  such  exposure  previous  to  tile  filling-in 
of  the  excavated  earth  ;  and,  in  extreme  oises,  it 
may,  without  iigury  to  itself  and  with  little  in- 
crease of  labour  In  the  operation,  be  allawed  to 
continue  expoKed  during  several  days. 

Pipe-tile  draining  has,  within  the  last  4  or  5 
years,  come  into  extensive  use  in  several  great 
districts  of  England,  and  is  strs&uottsly  advocated 
by  ."some  of  the  most  distingnished  English  agri- 
culturists, its  ducts  are  pipes  of  small  diameter, 
waA  of  the  same  materials  aa  common  daj  tilea; 
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(they  act  simplj  hj  reoeiTing  the  water  at  tbnr 
joints,  and  carrying  it  06'  along  their  bore ;  they 
requite  no  nicetic!  r*,?  t  '  uit'iLr  trcnchinf?  or  eov- 
ering;  they  ecem  well  adapted  to  systenis  of 
retf  deep  dnlittge,  ami  an  beoomlog,  in  *  gicftt 
^P^n,.  i'?-ntified  with  them;  and  they  recom 
mend  themselvc*  to  adoption  by  at  oooe  their 
simplicity,  their  olieapncai,  and  tbdr  dvrat»lity. 
The  first  tile-pipes  used  for  draining  were  made 
al>out  thirty-eight  years  ago  at  norsemonden  in 
Kent,  by  bending  shots  of  tile  clay  over  wooden 
cylindrical  mandrils;  and  they  wenabotttS  inches 
in  interior  diameter,  and  had  a  narrow  slit  from 
end  to  end,  occasioned  by  the  imperfect  junction 
of  the  two  edfM  of  the  thoeto  of  eky,  ai^  sup- 
posed, though  qnitr  erroneously,  to  be  requisite 
for  affording  indltration  to  the  water ;  but  these 
pipes  never  eame  into  estenrive  me,  and  do  not 
Mem  to  have  ever  become  known  beyond  a  very 
'  limited  lucalitr.  Tile-pipes,  without  any  elit, 
I  ■  and  of  a  perfectly  oylindrtcai  fonu,  began,  at  a 
I '  consideraUy  later  pmiod,  to  be  made  in  Enex, 
and  wrre  thence  ndrptf^d  into  Suffolk  and  Sus- 
sex ;  yet  even  these  were  for  a  time  unknown 
beyoi^  the  limita  of  tiie  diatriele  itt  which  they 
Were  made,  and  eventually  became  known  to  the 
rest  of  England  conjointly  with  the  old  methods 
of  Essex  and  Suffolk  subsoil-draining.  In  1843, 
pipe-tiles  were  made  of  variom  interior  diameters 
from  1  inch  to  2|  inches,  and  were  constructed 
:  by  means  of  a  very  simple  machine  which  cost 

I  about  £B  or  j£7;  and  vp  to  that  daie^  aiNmt  a 
million  of  feet  of  them  were  supposed  to  have 
hem  produoed  bj  ten  little  establishments  in 
irfne  pariihea  of  Kenl  Bnt,  nt  the  llojal  Agri- 

"  cultural  Society '$  meeting  at  Newcastle-on-Tyne 
:  I  in  July,  1846,  Mr.  Parkee,  the  consulting  en- 

I I  gineer  of  the  Society,  said,  "  There  existed,  m 
I  1843,  only  a  machine  of  a  rude  kind  for  manu- 
!    facturing  drain  pipes;  but  through  the  wide- 

i Spread  information  conveyed  by  the  pages  of  the 
Boelety'e  Jonraata;  and  the  priieo  offiwed  by  it 
for  superior  machines,  we  have  arrived,  in  the 
short  space  of  three  years,  to  that  agreeable 
dilemma  which  actually  renders  the  selections  in 
our  show-yard  of  the  most  meritorious  pipe-ma- 
chine a  matter  of  no  little  diffici  Uy.    From  a 
machine  having  the  faculty  of  producing  about 
1,000  Ibat  ef  pipee  per  diem,  wo  haw  ndvaiiood, 
in  less  than  three  years,  to  the  &culty  of  making 
I  20,000 f^t  in  the  same  time;  in  troth, the  power 
j  of  prodnetienh^nanf  oftheoeniMliiiMi^iiioan- 
j  siderably  though  usefully  gtentar  than  the  M- 
!  quircments  of  any  tilery." 

j  I  So  great  efliciency  is  ascribed  to  tile-pipe  drains 
I   by  their  pAriisant,  that  Mr.  Parkee  oouidefa  the 

I  fortuitious  discovery  of  their  use  a  poworfbl  cor- 

I I  roboration  of  a  principle  at  which  he  and  other 
II  distinguished  English  agrionltorists  had  been 

arriving, — that  an  increase  of  depth  in  the  posi- 
I J  tion  of  the  draining  duct,  down  to  at  least  four  feet 
I  hem  the  mrfitoe,  is  attended  by  a  oorresponding 
>  inereaoa  in  the  Intend  iMga  of  the  dniaiag 


power.  An  instanoe  reported  in  the  Royal  Agri- 
cultural Society's  Journal  of  1843,  may  bo  quoted 
as  a  fair  illustration  of  both  the  efficiency  of  the 
tile-pipes  and  the  manner  in  which  they  are  used. 
Mr.  Taylor  of  Brewer'e  HaO  in  Kent,  after  elating 
fh:it  he  had  tried  the  origin;;!  >  r  ?!ittrn  kind  of 
pipes,  and  been  perfectly  satisfied  with  them, 
says,  ''There  ie  now  another  oort  of  pipe-tiles  | 
made  by  machine,  having  no  opening  in  their 
len^'th,  only  at  the  joints,  and  much  thinner, 
whiuh  are  used  to  greater  advantage.  I  have 
used  then  in  drains  over  40  rods  1  J^l  L^  and  never 
saw  one  pipe  more  than  two-thirda  full  of  water. 
Within  half  an  hour  after  heavy  rain  oommenoee, 
theee  dndna  run  ftat,  and  in  n  fi»w  heofs  after  ito 
cessation  they  nin  hut  slowly;  consequently  n 
large  and  expensive  tile  is  oaeleas  where  a  much 
•nniDer  and  dieaper  one  will  do  llie  tane  work. 
I  have  my  drains  dug  from  3  feet  6  inches  to  4 
foet  deep  ;  the  bottom  of  the  drain  is  left  for  the 
pipe  to  quite  fill  it,  so  that  it  is  impossible  fur  the 
pipe  to  move  after  it  is  pat  into  the  drain.  €9ay 
is  then  well-ram mfd  over  the  ()Ipcs  to  ^2  feet  in 
depth,  which  I  prefer  to  anything  else  when  it 
can  be  got  to  v&w  the  tile,  I  hnve  obo  used 
these  pipes  on  boggy  soils  which  would  produce 
neither  gnus  nor  com ;  they  now  give  goud  crops  1 
of  both.  These  drains  run  throughout  the  whole 
summer."  ' 

A  tile  duct  invented  by  Mr.  Etheridge  of 
Woodlands  near  Southampton,  and  usually  callod  ! 
after  his  name,  poiooooei  an  intemediato  ehar-  I 
acter  between  the  common  tile  and  the  tile-pipe, 
and  has,  during  the  last  three  or  four  yearsk,  com-  • 
peled  with  both  ftrpaUiBlhivoar.  It  wsoaibies  ^ 
the  common  tile  in  consisting  of  two  parts,  and 
the  tile-pipe  in  smallness  of  bore  and  slendemess 
of  proportions ;  but  it  differs  iirom  the  furtuer  in  | 
having  a  lid  instead  of  a  sole,  and  from  tlie  lat-  j 
t  r  in  l)L'ing  usually  double  i  r  treble  its  weight. 
It  18  made  of  various  dimensions;  and  its  bore  ^ 
may  either  bo  ejrlindrieal,  aeiid>egralolda],  oval, 
horse-sboe-form,  angular,  or  flattened.  Some  ex- 
perimentalists have  pronounced  it  more  effective, 
and  all  have  found  it  considerably  cheaper,  than  ■ 
the  common  tile  du.t.   Hut  a  joint  view  of  some  j 
of  tfie  1m  st  kinds  of  Etheridge  tile,  of  some  of  the  ( 
best  kinds  of  pipo-tile,  and  of  the  Tweddale  or  ' 
conftoiodly  beat  ^uMf  of  the  oommea  tlle,aB  I 
these  were  manufactured  in  the  south  of  Eng-  ! 
land  in  IjMS,  will  afford  valuable  aid  in  estimat-  | 
ing  their  oonqNMlivo  raerita.  TwaeddAle  tilse  j 
of  2|  inches  internal  diameter,  6|  inches  area,  ' 
14]  inches  length,  and  O  Hfl  inch  thickness,  toge- 
tlier  with  their  soles,  weighed  6,aOU  lbs.  per 
thousand,  or  4,031  Ibe.  per  1,000  feet,  jioldod  484 
lineal  f  i  t  per  ton  nnd  cost  /2  2s  per  thousand,  ' 
or  £l  iOs.  4d.  per  1,000  feet ;  £theridge  tiles  of 
2^  by  1^  inches  interaal  diatneter,  S^18  ineheo 
area,  14|  inches  length,  and  0*65  inch  thickness, 
together  with  their  lids,  weighed  5,000  lbs.  per 
tboQiaad,  or  4,717  lbs.  per  1,000  fwt,  yielded  475 
lineal  ibat  par  ton,  and  aoit /I  IQik  par  thonoand  ' 


Digitized  by  Google 


DRAINING. 


101 


or  ^1  5«.  3d.  per  1,000  feet;  Bllwndge  tiles  of 
li  hy  1|  in  h  intcrrril  diameter,  \'S€  inch  area, 
14^  mches  leogth,  and       inch  thickness,  ioge- 
vith  tlmy  Bd%  weighed  9,152  lb*,  per  thou- 
or  4,338  11m.  per  1,000  feet,  yielded  539 
feet  per  ton,  and  cost  the  same  piioe  as  the 
ling ;  tile  pipes  of  2|  inches  internal  dia- 
■teter,  3*97  isohw  area,  12  inches  length,  and 
O-Vi  inch  thickness,  weighed  2,H4  I  1^5  per  1,000, 
yielded  787  liiii^  feet  per  ton,  and  cust  £l  lbs. 
per  IvOOO ;  pipe  tOci  of  S  iadMS  istemal  dUuDe> 
ter.  31 4  inchea  area,  12  inches  length,  and  040 
inch  thickncM,  weighed  2,657  lbs.  per  1,000, 
yiiliii  843  UbmI  fwt  per  ton,  Mid  oort  jEI  14i. 
ftr  lilDOO;  tile  pipes  of  1*6  inch  internal  diame- 
ter, f  oi  inch  area,  12  inches  length,  and  0*35 
Okch  thickness,  weighed  1,937  lbs.  per  1,000, 
fMM  MM  BmI  ftel  per  ton.  Mid  eott  iCl  to. 
pec  l^OOO;  tile  pipes  of  1  3j  inch  iriternal  diame- 
ter, 1*43  inch  area,  18  inches  length,  and  0  3.5 
imA  dudmees,  weighed  1,313  lbs.  per  1,(k)0, 
jieided  1,706  lineal  feet  per  ton,  and  cost  £l  fis. 
P'^r  1,000  ;  and  pipe  tiles  of  1  inch  internal  dia- 
meter, 0'70  infih  area,  12  inches  length,  and  02d 
mA  tfcictaww,  weigM  1.088  Iba  per  1^ 
yielded  3,170  liaeftl  fiael  per  toD,  aad  Met  jSl  Is- 
per  l/JOO. 

fhe  tefliuif  of  dniii4reiiolMe  hf  menu  of 

speeiaDy  constructed  ploughs  has  long  been  an 
o-ject  of  (»pn»Tnl  dc<>ir<^,  nnd  repeatedly  an  object 
et  acrenuotu  and  lagemous  attempt.  The  plough- 
i^f  ettt  «r  nttOI  fovlhoe  dndae  on  gnn 
and  the  ploughing  out  of  the  upper  part  rf  etiH- 
sod  trenches,  to  prepare  them  for  the  subsequent 
nptfaH— efthedwining  spade,  are  easy  ttddet*^ 
meats,  and  ought  to  be  generally  practised ;  but 
the  ploaghinjT  cnt  of  the  whole  depth  of  subsoil 
txeachea,  espc:ciaii/  if  that  depth  must  be  kept  at 
n  ■wrinim  of  27  «r  SOindiee,  8ppeen,esoept  in 

^^rj  specie!  in?tnnr<'«',  or  without  a  wasteful 
li  of  cost,  to  be  altogether  unattainable, 
dnining  plongiw  iHiidi  pvomiwd  wvB, 
won  premiums  for  their  inventors,  were  soon 
Ibn-nd  to  \ie  sadly  deficient  and  were  thrown 
aside  ;  and  eyen  two  or  three  which  excel  and 
■nrrrve  the  rest  are  efficient  only  in  »  tpedal 
jtind  of  land,  find  with  the  use  of  an  enormous 
moant  of  bone-draught.  The  draining-plougb 
«r  Mr.  Abdhraa  of  MMkdab  in  StirBagiiUTe, 
noothly  cuts  its  way  through  fine  unctuous 
«lay,  and  somewhat  regularly  kr^  aside  the  large 
tenacioas  furrow-slice ;  but  it  requires  for  even 
lUi  land  lo  be  drawn  by  6  paSrs  of  horses,  and  is 
atteriy  impracticable  in  Ffihomil?  which  contain 
asy  mixture  of  gravel  or  boulders,  or  which  are 
net  quite  fine  and  hoaegeneooi  In  their  earthy 
er»rtitiiont.«.  The  draiiiin^-plouRh  of  Mr,  Pear- 
•rn  of  Frotterden  in  Kent,  cuts  out  a  trench  of 
db  inches  in  depth,  and  is  somewhat  adapted  to 
yrepnnlion  fbr  dfty-draining  or  plug-draining ; 
hut  it  reqoiree  both  to  be  drawn  by  great  horse- 
poweTi  and  IbQowed  hy  the  use  of  the  hand- 
■esfk  The  4fBuiiDg-ploogh  of  Mr.  Robert  Qnen 


of  Oamhridgeshire,  makes  time  niooeMiTe  ente 

for  every  drain,  and  eventually  forms  a  trench 
23  inches  deep,  8  inches  wide  at  top,  and  2  inches 
wide  at  bottom ;  and  it  omi  achieve  ita  object 
only  in  stiff,  fine,  and  homogeneous  clay.  The 
draining-ploughs  of  Mr.  Alexander  of  Taylorton, 
in  Stirlingshire,  are  two  in  number,  a  leader  and  a 
follower,  and  perform  their  work  on  the  principle 
of  cutting  the  trench  on  both  sides  with  coulters, 
and  gradually  elevating  the  cut  and  loosened 
earth  open  Oe  inolined  plain  of  the  monld-board, 
till  it  is  thrown  off  and  deposited  at  the  side  on 
the  surfsMM;  the  leader  takes  out  a  depth  of  16 
or  18  inoh^  with  a  width  of  17  inches  at  top 
and  7  inches  at  bottom,  and  the  follower  takes 
out  an  additionnl  d"pth  of  8  or  10  inches,  with  a 
terminatiog  width  of  6  inches,  and  without  mak- 
ing any  ohtnige  in  the  width  of  the  earfiMe;  they 
require,  for  their  proper  work  to  he  drawn  by  10 
horses,  and  are  capable  of  being  alternately  trans- 
muted intonbeoil-ploughsMiddvaining-ploughs; 
and  the  cost  of  cutting  dndn-trenchee  with  Uiem 
is  estimated  by  their  inventor,  in  his  premium 
report  upon  them  in  the  Transactions  of  the 
Highland  flooiety,  at  a  triflo  more  than  ene-half 
rjf  ih<:  cf?5t  of  forming  the  trenches  with  the 
spade.  But  even  these  ploughs  are  not  at  aU 
likely  to  oooM  ii^  geneml  itMi 

The  deptk  Mid  the  fieqaaney  ef  inbMiMnntts 
aro  in  a  great  degree  dependent  on  each  other, 
and  havo  been  subjects  of  much  misapprehension 
and  ooBflidnaUe  oontrorer^.  The  pNper  depth 
of  drjiin?  in  cold  clay  lands,  in  particular,  pro- 
vokes more  debate  and  is  the  topic  of  wider  dif- 
finenoM  of  o|)inion  thMi  any  other  great  praoti> 
cal  agricultural  question  of  the  present  day.  Yet 
most  of  the  differences  of  opinion  arise  from  the  j 
blinding  intlucaoe  of  immediate  pecuniary  ad- 
vantage ;  and  nea^  all  the  remainder  may  be 
ascribed  to  ignorance,  prcjiirliae,  and  fondness 
for  theory.  Though  proper  depth  of  drains  must, 
in  wnne  degree,  vary  aooording  to  dlfierencee  in 
the  character  of  land,  yet  it  cannot,  in  any  in- 
Btancc,  be  less  than  to  draw  water  away  from  the 
utmost  possible  range  of  the  roots  of  pkntb,  and 
to  afford  free  scope  for  the  operations  of  the  sub- 
soil-plough ?>y  descending  ortir  3  or  4  inches 
less  than  what  is  proper,  drains  may  dry  merely 
the  MttCwe  porllona  of  tlie  •oll,Mid  eonler  no  ad- 
vantage whatever  upon  the  aggregate  character 
of  the  land.  Or  as  the  late  Mr.  Stephens  long 
ago  remarked,  "  Land  may  be  filled  full  of  small 
drains,  so  that  the  surfitoe  shall  appear  to  be  dry, 
but  the  land  thus  attempted  to  be  drained  will 
never  produce  a  crop,  either  in  quality  or  quan- 
tity, equal  to  land  that  has  been  perfectly  drain- 
ed." The  old  system  of  pl.icing  the  drains  on  the 
mere  bed  of  the  soil,  or  in  the  highest  stratum  of 
the  subsoil,  served  scarcely  any  purpose  except 
to  deceive  fiurmers  and  rob  them  of  a  portion  of 
their  money.  Jlven  modem  systems  have  been 
very  generally  controlled  and  limited  by  the  mere 
exig«aaiee  of  cuHon  and  implementi>  and  by  a 
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narrow-sighted  »nd  niwliievioiit  though  quite 
natural  desire  to  restrict  expense  whenever  the 
materials  tiscd  were  dear  and  the  cost  of  form- 
ing atid  filling  the  trenches  great.  The  errors 
hitherto  committed,  have,  witli  i)roliahly  not  a 
single  exceptinn,  liccn  all  on  the  side  of  shallow- 
ness and  apparent  parsimony ;  for  multitudes  of 
fiumen  hftve  been  obliged  to  dnin  thdr  fields  a 
second  time  and  at  a  greator  dopth,  \v)iiii.'not  one 
that  wc  know  of,  has  taken  up  deep-laid  drains 
and  placed  tbcm  Mw«  tb«  tnvftee.  Both  as 
materials  have  beeomft  ebeaper,  or  at  dicap  me- 
thods have  superseded  doar  on*»s.  nnd  as  the  me- 
chanical and  chemical  principles  which  dmin- 
ing  operateatipoii  tbeland  have  come  to  be  better 
understood,  the  propriety  of  increasing  both  the 
depth  and  the  distances  of  drains  has  been  more 
and  more  reoognised.  The  perspicaoions  and 
spirited  achievements  of  Mr.  Smith  <>f  Beanston, 
wore  speedily  followed  by  a  conviction  among 
all  clasB^es  of  well-informed  agriculturists,  thst 
the  proper  depth  of  drains  in  even  the  ni<>st  fa- 
vourable clay  lands  cannot  be  leas  than  27  or 
perhaps  30  inches;  and  the  more  rect'nt  re- 
seanihea  and  espeiinients  of  Mr.  Parkes,  Mr. 
Pusey,  Mr.  Arkell,  and  other  distin^jiiishcd  Eni^- 
lish  improvers,  respecting  the  action  of  clay- 
d rains  and  tUo-pipes,  appear  to  be  rapidly  pro- 
ducing a  general  conviction  that  the 
proper  depth  is  3|  or  even  -1  feet. 

An  instance  of  the  comparative  depth  of  drains 
mentioned  by  Mr.  Parkes,  together  with  his  mas- 
terly reasoning  upon  it,  is  so  enlightening  on  this 
contested  subject,  that  we  should  be  unjust  to 
our  readera  if  we  did  not  quote  it.  I  will  now 
mention  an  experiment  which  every  faniur  is 
competent  to  make,  and  which  cannot  fail  to 
throw  light  on  the  action  and  effect  of  his  drains, 
and  on  the  relative  condition  of  different  pieces 
of  land  as  to  porosity,  or  filtratins;  activity, — I 
allude  to  the  simple  ascertainment,  by  measure, 
of  the  qoantitj  of  water  diadiaiged  from  dilTer- 
ent  drains,  after  rain,  in  the  same  time.  In  re- 
ply to  numerous  inquirites  on  this  subject,  I  have 
only  svooeeded  in  obtaining  tuffidoitly  esaet  in- 
formation from  Mr.  Hammond,  whone  intelli;^ence 
had  led  him  to  make  the  exjK'riment  withuut  any 
suggestion  fruni  me.  lie  .<tates— '  I  found  after  tiie 
lata  Tains  (Feb.  17,  1844,)  that  a  drain  4  feet 
dfcp,  ran  8  pints  of  water  in  the  same  time  that 
another  3  feet  deep  ran  5  pints,  although  placed 
at  equal  diatanoes.*  The  oironmstanees  under 
which  this  experiment  was  made,  as  well  as  its 
indications,  deserve  particular  notice.  The  site 
was  a  hop-ground,  which  had  been  under-drained 
35  years  since  to  a  depth  varying  from  24  to  30 
inches  ;  and  thoujjh  the  drains  wore  laid  some- 
what irregularly  and  imperfectly,  they  had  been 
maintained  in  good  action.  Mr.  Hammond,  how* 
ever,  suspecting  injury  to  he  frtill  done  to  the 
plants  and  the  soil  by  bottom  water,  which  he 
knew  to  ttagnate  bdow  the  old  dndns,  again 
uadar*dt«iQ«d  the  piMa  in  1648  with  inch  pipes, 


in  part  to  3  feet,  and  in  part  to  4  feet  in  depth,  | 
the  effect  proving  very  beneficial.  The  old  drains  ■ 
were  It'ft  undisturhed.  htit  thenceforth  ceased 
running,  the  whole  of  the  water  passing  below  j 
them  to  the  new  drains,  as  waa  to  be  expected.  I 
The  di-tancc  hftween  the  new  drains  ts  26  feet, 
their  length  )5U  yards,  the  Call  identical,  the  schI 
elay.  The  experiment  waa  made  on  two  drafna  I 
adjoining/  each  other,  that  is  on  the  last  of  the  ' 
series  of  the  3  feet,  and  the  first  of  the  series  of  | 
the  4  ftet  draitts.  Thesamof  the  flow  ikwnihaaa 
two  drains  at  the  time  of  the  trial,  was  075  lbs.  | 
per  hour,  or  at  the  rate  of  19i  tons  per  acre  in  i 
24  hours — the  proportionate  di.schargo  therefore 
was  12  tons  by  the  4  feet,  and  7^  tons  hy  the 
3  feet  drain.    Ko  ppring-i  affected  the  results. 
Hence  we  have  two  phenomena  very  satisfac- 
torily disdoeed;  first,  that  the  deepest  dnin  re- 
ceived the  moeit  water ;  second,  that  it  discharged 
the  greatest  quantity  of  water  in  a  given  time —  i 
the  superficial  area  of  supply  being  the  same  to  j 
both  drains.    It  would  appear,  then,  either  that  I 
the  deeper  drain  had  the  power  of  drawing  water  ' 
from  a  horixootal  distance  greater  by  the  ratio  | 
of  6  to  6  than  the  ahallower  drain;  or  that  the  I 
perpendicular  descent  of  the  water  was  more  1 
rapid  into  the  4  feet  drain ;  or  that  its  inoreaaed  ' 
discharge  was  owing  to  both  these  cansea  com-  i 
bin^    The  phenomenon  of  a  deep  dmin  draw- 
inp  water  out  of  the  soil  from  a  greater  dis^tance 
than  a  shallower  one,  is  consistent  with  the  laws 
of  hydraulics,  and  is  corroborated  by  nnmberlees 
ohservatioTis  on  the  action  of  wells.  &c. ;  bnt  the 
cause  of  the  deeper  drain  receiving  more  water 
in  a  ffitm  time  is  not  so  obvious.  An  opposite 
result,  a-s  to  time,  would  rather  be  expected  from 
the  fact  of  water  falling  on  the  surface  having  to 
permeate  a  greater  mass  of  earth  both  perpendi- 
cularly and  horizontally,  in  order  to  reaidl  the 
deep  drain,   A  natural  agricultural  bed  of  porous 
soil  resembles  an  artificial  filter,  and  it  is  un- 
queetionabie  that  the  greater  the  depdi  of  mat- 
ter coroposinij  such  filter,  the  slower  is  the  pa.s- 
gage  of  water  through  it.    In  stiff  loams  and 
clay»,  however,  but  more  particukrly  as  regards 
the  latter  earth,  the  resemblance  ceases,  as  these 
¥oih  can  permit  free  inprc?3  and  egrp?s  to  rain- 
water, (uily  after  the  estahlishment  of  that  thur- 
oKL'h  uf^t-work  of  eracks  or  fissures,  which  ia 
occasioned  in  them  1iy  the  ?hrinka;^e  of  the  mass 
tiom  the  joint  action  of  drains  and  supcrticial 
evaporation.  These  fissures  seem  to  stand  in  the 
stead  of  porosity  in  such  soil.s,  and  serve  to  con- 
duct water  to  drains  rapidly  after  it  has  trickled 
through  the  worked  bed ;  it  is  possible,  too,  that 
in  da^y  drained  clayt  of  oertam  testnn  the 
fissures  may  be  wider,  or  more  numerous,  in  con- 
sequence of  the  contraction  of  a  greater  bulk  of 
earth  than  whan  snob  soil  is  drained  to  a  lem 
depth.    ITowever  this  may  be,  it  is  susserted  by 
some  respectable  and  intelligent  farmers  in  Kent, 
who  hava  laid  drains  veij  deeply  in  clays  and 
Btiir  aoilsy  that  tha  flow  firam  tha  daapail  dvalna 
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iBTariftMj  comroenoes  and  ceases  eooiMr  tiian 
fitm  ihalloVTtT  dnvlng,  after  rain." 

Other  instances,  bearing  on  the  same  great 
^jtrntirnkf  ave  detailed  hf  Mr.  Ftelc«e  in  the  Joar> 
lul of  tbc  Royal  Agricultural  Society ;  many  were 
aiscHinaltited  bj  him  previous  to  that  Society's 
Mvting  at  New«aetle  in  1840, — eo  as  to  have 
iaiMed  him  to  ny,  on  that  occasion,  "  The  evi- 
fi^nce  to  mj  mind  ia  irresistible  that  a  lesM  depth 
oj  dnm  than  4  feet  in  any  soil  will  not  be  aocom- 
fniad  hj  tbow  benefidel  ceralte  which  we  oIh 
tun  at  that,  and  in  Forae  tKiila  by  a  still  greater 
depth and  multitudes  have,  fur  two  or  throe 
Tears  past,  begun  to  pieseni  themarives  to  obier- 
v:itioa  and  inquiry  in  the  best-farmed  clay  dis- 
tncts  of  Encland.  particularly  in  Kent.  Dmin- 
ifi^      the  depth  uf  3^  and  4  feet,  in  fact,  hu» 
one  to  be  ahnoet  the  pccvftiling  pimotioe  in  the 
chcicc^it  <if  the  pipe-tile  districts;  and  has  no 
doQ.bc  been  greatly  encouraged  by  the  chtmpnesis, 
i^tene,  and  ainproved  aetioo  of  the  pipe-tiles, 
}rf  the  Oacility  of  laying  them,  and  by  tho  com- 
paratively amall  cost  of  cutting  the  sm:i1!  trencher 
fsr  their  reception.   Experimcntalifets  have  nut 
been  skw  U>  tey  diaias  atthedepthof  6  feet,  and 
have  found  them  to  answer  their  anticipations  ; 
sad,  ia  a  rare  instaooe  or  two,  they  have— more 
Itr  the  Mk«  of  toetiagthe  priaeiple  of  deep-dfaia- 
inr  than  with  any  other  view — tried  them  at 
evea  the  quixotic  depth  of  10  feet.    A  very  seri- 
eae  practical  objection  to  de«p  draining  upon 
otttf  the  rubblo-stone  method,  or  the  (:(>iiunon 
tik  Tnctht-d.  <  r  aluioist  any  one  of  the  older  me- 
theda,  ii  its  great  extra  i^xpense  over  2|  feet 
teiaiag;  but  this  doss  aot,  la  the  aU^tset 
iscree.  affect  the  pipe-tile  method,  and  probably 
admits  of  modification  in  reference  to  some  of 
the  atihsr  aiethe4&  llMihMMrBtlool^eetioiitare, 
that  the  years  of  expaiment  in  four- feet  drain- 
ing were  peculiarly  favourable  to  the  fissnriri:^  r  f 
day  soil,  —  that  four-feet  drains,  deposited  jn 
imp  eiaj  Ind  ia  a  state  of  thovoogh  satofatien 
snd  cc-mpactness,  would  be  long  in  succoedinf?, 
sad  perhaps  would  never  succeed,  in  so  fissuring 
I  the  Isnd  as  to  fceep  it  open,— and  that,  after  a 
long  iK-rif^d  of  unusually  continuous  and  heavy 
tile-pipes,  at  a  depth  of  fonr  feet,  mipht 
to  have  power  to  muntain  the  tiBsures,  and 
the  laad  to  beooma  veHWtatated  and 
y*-eompact.    Some  readers  may  possibly  attach 
to  tlkces  objections  soffioient  importance  to  draw 
then  a  IsMsa  of  eantioa ;  bat  moot,  we 
rasFpect,  will  regard  them  as  wildly  imaginary. 

One  limit  to  deep  draining  is  either  rockiness 
sr  tfMroagh  porosity  of  substrata ;  another  is  the 
■rpossibility  or  difficulty  of  obtaining  a  proper 
aotltrt  for  the  water  vrithout  deep  and  eziensive 
ectUB^  or  some  other  operose  and  costly  provi- 
tkM;  awlathiid-'4boagfa  awnlyof  a  pradeatial 
citcrv' — is  the  well-tricd  nrid  tfinroughly  proven 
tAoeney  of  shallower  draining  upon  land  of 
tfsliy  homogeneoos  dniaet«r.r-/nie  fteqaency 
if  Mm  ji  w  Ardependnit  OB  the  depth,  that 


it  cannot  he  settled  till  the  latter  is  determined; 
and  yet  tho  miitnal  r.  latiMn  .if  the  two  is  very 
far  from  being  reducible  to  one  fixed  rule.  In 
porous  snbsotls,  ditdas  draw  i^om  a  &r  wider 
area  than  in  clayey  gubiioils,  and  they  may  there- 
fore bo  placed  at  .correspondingly  greater  inter- 
vals from  one  another ;  and  even  in  clayey  sub- 
soils, they  considerably  vary  in  the  breadth  of 
area  from  whieli  th-  y  draw,  yet  act  very  nearly 
in  the  proportion  of  the  homogeneousness  or  of 
the  giavelly  mixtnie  of  the  ohj.  A  three-feet 
drain,  in  the  very  stitTcst  clay  land,  draws  from 
ti  or  7  feet  on  each  side  of  it ;  in  a  partially  im- 
pervions  snbstnl,  8  or  9  feet  on  each  side ;  in  a 
subsoil  mediately  pervious  and  impervious,  12 
or  13  feet  on  each  side ;  and  in  very  favourable 
varieties  of  sulisoil,  from  15  to  33  leet  on  each 
side ;  so  that  the  doubles  of  these  distances  are, 
in  the  re-:p  ! ■■^  r>  cases  the  proper  intervals  be- 
tween the  drains.  But,  in  every  instance,  the 
rule,  so  abundantly  verified  by  the  experiments 
in  pipe-tile  draining,  may  be  regarded  as  appli- 
cable, that  when  the  drains  are  made  shallower, 
they  require  to  be  closer,  and  when  made  deeper, 
they  may  be  at  remoter  distances. 

The  direction  in  which  drains  ought  to  run, 
whether  in  that  of  the  inclination  of  the  ground, 
or  obliquely  to  that  inclination,  or  qnite  across 
it.  has  also  been  a  (jucKtion  of  much  controversy, 
but  may  now  be  regarded  as  so  far  settled,  as 
to  be  almost  beyond  dispute.  The  late  Mr. 
Stephens  maintained  that,  "  when  the  ground 
has  the  least  declivity,  the  drains  should  always 
be  directed  obliquely  across  the  slope,  or  as 
diieetly  across  It  as  the  natare  of  the  snrfitce 
and  outlet  will  allnw,"  and  that  "  drains  winding 
across  the  slope  or  declivity  of  a  field,  whatever 
their  number  or  depth  may  be,  will  ha've  a  much 
greater  effect  upon  temMious  or  impervious  sub- 
strata than  if  they  were  made  up  and  down  the 
elope."  But  these  views,  though  long  adopted 
by  most  practical  writers  on  draining,  arose 
from  a  confinmding  of  the  principles  of  Bubsoil- 
draining  with  those  of  strata-draining,  and  have 
been  abundantly  proved,  both  by  experiment 
and  by  joint  appeal  to  hydraulics  and  geology, 
to  be  utterly  erroneous.  In  rare  cases  of  well- 
luaiked,  regular,  horir/ontal  stratification,  indeed, 
the  placing  of  the  drains  across  the  dope,  in  the 
lines  at  whieli  the  bottoms  or  conveyin;^  levels 
of  the  strata  crop  out,  will  neoeuatily  draw  far 
more  water,  and  eflfeot  both  a  more  economical 
and  a  more  powerful  drainage,  than  tho  placing 
of  them  in  the  direction  of  the  slope ;  yet  when 
the  strata  are  of  irregular  thickness,  or  do  not 
present  within  the  range  of  artificial  drain.ige  a 
series  of  conveying  levels,  the  placing  of  the 
drains  across  the  slope  of  even  hcterogencously 
stratified  subsdis  nay  ftil  to  draw  water  flrom 
below,  and  serve  only  the  useless  purpose  of  col- 
lecting it  after  it  haa  oozed  into  the  S(hL  Mr. 
Thomson  of  Ilangingside  in  LtaUthgowihire, 
nariats^  in  his  Priie  Bnay  in  the  Transactions 
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of  the  HIgliteiid  Sodetj,  instuea*  of  dx»inage 

in  particular  fielda  in  which  the  direction  across 
the  slope  completely  failed,  while  the  direction 
down  the  slope  proved  efficient ;  and  alter  stat- 
ing that  the  fields,  upon  ezMniiiation,  were  found 
to  consist  of  ft  rata  lying,  not  conformably  with 
the  suriaoe  slope,  but  horizontally,  he  ooncludea, 
It  is  tberefore  obvious  that,  in  making  drains 
across  a  sloping  surface,  unless  they  :ire  put  in 
at  the  precise  point  where  the  substrata  crop 
'  out,  they  may  in  a  great  tneasure  prore  nugatory, 
'  because,  although  one  drain  is  near  anothsr, 

ifrom  the  rise  of  tlie  ground,  none  of  thera  may 
reach  the  point  sought"  Mr.  Young  of  Leama- 
iMgow,  in  aaotW  Prise  Enay  in  the  Tnuute- 
1  tions  of  the  Highland  Society,  appeals  both  tn 
experimcnta  aud  to  the  laws  of  hydraulics,  and 
brings  elaborately  out  thefiTeoondnsionsr-that 
the  cross-slope  sy-^teu!  li  i  been  seen  to  fail,  but 
never  the  other,  at  least  not  to  the  eame  extent. 
— that  when  the  two  systemg  have  been  tried 
in  the  same  field,  the  down -dope  tfab&m  has 
I  proved  the  more  efficient, — that  some  apparently 
:  homogeneous  soils  are  so  pervious  to  water  as  to 
I  be  quitft  undrainable  by  the  oross^lopo  system, 
— th:i'  IN  t  diluvial  strata  are  q\ute  undrain- 
able  by  the  cross-slope  system, — aud  that  when 
draius  upon  either  system  duly  act,  those  upon 
the  down-slope  system  remain  longer  effective. 
All  these  conclusions,  and  thoFc  of  other  esperi- 
mentalista,  as  well  as  the  general  results  of  drain- 
ing experienoe  daring  the  hst  few  years,  are  so 
many  confirmations  of  the  doctrine  which  was 
so  perspicaciously  propounded  to  the  agricultural 
world  by  Mr.  Smith  of  Oennaton  in  his  Bemarks 
on  Thorough-Draining  Drains  drawn  across 
[  a  steep,  cut  the  strata  or  layers  of  subsoil  trans- 
versely; and  as  the  stratification  generally  lies 
in  dieeto  at  an  angle  to  the  surfiMW^  the  water 
passing  in  or  between  the  strata,  immediately 
below  the  bottom  of  one  drain,  nearly  comes  to 
the  furfiiee  before  leoehing  the  next  lower 
drain.  But  as  water  seeks  the  lowest  level  in 
nil  directions,  if  the  strata  be  cut  longitudinally 
by  a  drain  directed  down  the  steeps,  the  bottom 
of  whidi  euta  eaoh  stratum  to  the  same  distance 
from  the  surface,  the  water  will  flow  into  the 
drain  at  the  intersecting  point  of  each  sheet  or 
layer,  on  n  levd  with  ^  bottom  of  tlw  drain, 
leaving  one  vnifonn  depth  of  dry  soiL" 

l>oep,  compact,  homogeneous  clay  land  po?- 
sesees  no  perceptible  strata,  aud  sutFer^  the  per- 
oohition  of  water  only  through  the  craoks  and 
fissures  which  are  made  in  it  by  the  joint  action 
of  droughts  and  artificial  draining ;  and  it  might, 
therefore,  seem  to  be  oapaUe  of  drainage  quite 
I  as  freely  in  cross  or  oblique  directions  as  in  the 
direction  of  the  slope.    Such,  however,  is  not 
!  the  case.   A  drain  down  the  slope  of  a  very  de- 
I  clivitous  piece  of  clay  land  receives  the  minute 
I  rills  of  drainage  from  lioth  sides  at  com p.n rati vely 
acute  angles ;  a  drain  down  the  slope  of  an  in- 
eUncd  bat  not  daolinlotti  piece  noelvee  them  at 


maeb  less  aente  angles ;  a  drain  down  the  in- 
clination of  an  n]»parently  fiat  or  almost  level 
piece  receives  them  at  angles  so  slightly  anitc 
as  to  be  within  a  degree  or  two  of  right  aDgle« ; 
and  all  draw  them  off  in  their  own  direction,  or 
with  the  angles  of  their  junction  pointing  down 
the  slope.    Drains  down  the  slope^  thereibre, 
even  on  the  flattest  olay  lands,  but  with  inerms 
ing  ratio  on  inclined  declivitous  clay  lands,  are 
precisely  in  the  direction  to  effect  the  greatest  , 
amount  of  drainage ;  while  drains  across  the  slape 
would  simply  be  so  many  intercepting  trenches, 
to  dissever  the  channels  of  the  draining  rills  into 
unconnected  pieces,  aud  to  cut  off  upper  sections 
of  the  groond  from  OMtinooos  dndnage  with 
the  lower.    "  Let  any  one,"  Bays  .Mr.  Arkell,  in 
bis  Priae  I^ssay,  in  the  Journal  of  the  lioyal  Agri-  j 
ooltural  Sooiety — ''Let  any  one  go  to  a  very  wet  ! 
]iiece  of  olij  bad  en  a  steep  descent,  and  cut  a 
drain  the  necessary  dcpDi  up  the  greatest  fall, 
then  cut  auother  out  uf  that  across  the  piece 
nearly  on  a  levd,  just  as  the  water  will  run  oiT 
into  the  other,  then  notice  how  the  wnter  enters  I 
each  of  them,  and  which  wiU  dry  tlie  most  land  i 
yoa  will  see  in  tiie  lionner  the  water  wiH  enter  | 
equally  on  each  side,  and  at  the  bottom ;  in  the  f 
latter,  it  will  come  in  only  on  the  upper  side,  ' 
and  that  from  the  top  to  the  lK>ttom  of  the  i 
drain,  forced  in  so  by  the  weight  of  water  above ;  | 
therefore  yot)  find  the  land  drained  on  each  side  | 
of  one,  but  only  on  one  side  of  the  other,  the  i 
lower  ride  namely,  as  there  wiU  be  none  dry 
above.    Now,  from  the  water  entering  the  drain 
in  such  a  manner,  all  upon  one  side,  it  may  be 
necessary  to  fill  the  drains  with  something  po- 
rous, as,  if  they  were  filled  with  tenaMOoa  aoil,  it  ; 
would  very  likely  conduct  the  water  across  the  | 
drain,  and  the  drains  be  of  litUe  service,  as  they  j 
do  not  draw  the  water  from  tike  dried  bad  below,  | 
but  allow  the  land  to  dry  itself  from  cutting 
the  water  off  above  it.    If  they  act  thus  on  t 
steep  land,  it  most  be  SO  in  a  measore  on  land  | 
that  is  flatter."    The  cross-slope  draining  of  de-  | 
clivitous  clay  land,  indeed,  is  far  from  being  im- 
practicable ;  but,  in  order  to  be  as  effective  as 
down^lope  dndsAsg^  it  reqairei  the  mae,  in  even 
the  most  favourable  cases,  of  a  closer  arrange- 
ment or  considerably  greater  numimr  of  drains. 

The  dorahiUtyof  dnma  ia  dependent  partly  on 
the  comparative  excellence  or  fiiultiucss  of  their  . 
formation,  partly  <>n  the  kind  of  materials  cm-  li 
piuyed,  and  partly  on  the  care  used  to  prevent  ij 
accidents,  to  repair  damages,  and  to  maintain  a  1 1 
state  of  integrity  and  vigorous  action. — Proper 
digging  of  the  trenches,  j^per  laying  or  form-  i 
ing  of  the  dttets,  carefol  and  regular  adimtmeiii  I 
of  declination,  the  proper  filling  up  of  the  trench-  i 
es,  and  the  avoiding  of  the  proximity  of  the  roots  > 
of  growing  trees  or  live  fences,  are  essential  pre- 
cautions in  the  forming  of  the  drains  ;  and  | 
whenever  the  regular  adjustment  of  declination 
is  not  guided  by  a  very  deeded  slope  in  the  land,  . 
and  by  a  trickling  flow  of  water  in  the  tveanh,  it  I 
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be  effected  with  tbe  aid  of  the  spirii-leTel, 
aBdctwfaofeedonagndMiitoffroiii  1  in  00  to  1 

m  MML   The  durabilHj  9t  dniss  of  wood  and 

t^hrr  Teg\'taMe  matters  varies  chipfly  aceordinp 
to  tbe  precise  nature  of  the  suljctance  employed, 
mni  partly  mcoordmg  to  the  pecnliar  chemical 
jurtifTi  of  the  lanf^ :  nnd  that  of  the  principal 
kiads  has  been  mentioned  in  the  paragrapbB  de- 
wmptn9  fft  tibflOT  iwpvuliw  elMuraeter  and  fbruM>- 
tioa.  dorabifitjr  of  clay  drains  ought  to  be 

all  ^:it  permanent,  from  the  fact  of  there  being 
EtotAmg  to  destroj ;  and  that  of  rubble  drains 
nd  ef  good  iOe  or  t3li»ip(pa  dnina,  ought  also  to 
a!l  hnt  jy^rmriTicnt.  in  conseqncncc  of  the  rJ- 
BMct  iDdestractibie  nature  of  the  materials.  But 
««en  Uw  bei*>nwde  draini,  nf  {h«  beat  UAtetials, 
require  due  care  for  their  conservation.  Acci- 
dents from  fracture  or  depression,  whether  in- 
flicted by  the  feet  of  cattle  or  in  any  other  way, 
an^kt  to  be  speedily  repaired  ;  deposits  of  earthy 
matter  in  the  drains,  wht'thor  by  the  sinking 
dava  of  soil  or  by  the  boring  of  the  fibrous  roots 
of  fkolB,  ought  to  be  ipeedtty  aaeerCained  and 
r? rr  vr..-d  ;   perforations  or  suction  -  holes  direct 
frota  the  suriaoe  of  the  land  to  any  drain,  ought 
t*  be  promptly  and  firmly  filled  up ;  hard  and 
aapidly  -  fcnmed  ferruginous  deposits,  from  tho 
tication  of  iron  htld  in  a  state  of  light  floc- 
caJent  mixtote  with  the  wet  subsoil,  ought  to  be 
—band  by  Hie  nie  of  the  amallert  kind  of  tOe- 
pipT^  :  and  the  fracture,  derangement,  or  chok- 
ing up  of  drains  by  the  roots  of  trees,  shrubs,  and 
Tmlk  beriiaoeoaameds,  ought— if  not  averted  by 
prndence  in  the  circumstances  of  forming  the 
dnin-«i — to  l>*,  as  far  as  possible  remedied,  hy  tho 
mooval  of  the  obetructions,  and  the  extirpation 


"  One  canse  of  nhftniction  to  drains."  said  Mr. 
m  hia  Lecture  at  Newcastle  in  1646,  is 
into  then  of  the  foots  of  trees  and 
fbata.  Of  the  former,  several  cases  have  been 
nr*^  rtt-d  to  me  as  having  occnrrcd,  and  probahly 
Bi>  «pecii:«  ef  close  under-drain,  yet  constructed, 
«B  be  considered  to  be  abaolntdly  safe  from  the 
nrAr..  if  laid  within  tho  range  of  tVi;  ir  tmvels ; 
sad  the  great  distance  from  the  ^mrent  tree,  to 
wIbA  loots  will  tnTd  in  seardi  of  fiood,  is  well 
bk«vn  to  every  agriculturist.  It  would  be  van- 
tviag  too  much  to  say  that  a  root  will  not  enter 
enuBBi  by  any,  even  the  smallest  conceivable  cre- 
viaeorpos«,  which  will  admit  water;  for  cases 
have  been  mentionrd  to  me  almost  justifying  the 
laiirf  that  roots  have  insinuated  themselves 
1kto«gli  Betaan  oeasenl  They  aeem,  however, 
t-»  very  capricious  and  choice  in  their  attacks, 
f«r  I  have  seen  drains  which  have  continued 
perfectly  free  in  their  action  for  years,  adjoining 
inasaatad  plsatations,  whilst  a  drain,  at  a  grcat- 
«  &rt3iice.  has  been  choked  l)y  roots.  Iti  the 
two  Of  three  cases  observed  by  myself,  I  have 
AaMd  tint  n  aiagle  threadAe  teot  abne  has 
*^t*red,  and  then  worked  it*  way  up  against  the 
nok  ef  the  vater,  increasing  into  s  hairy  mass, 


something  like  the  brush  of  a  fox,  and  growing 
in  length  sometimes  to  seferal  yards,  until  it 
closes  the  drain  as  completely  as  if  it  were  stop- 
ped full  of  clay.  I  have  repaired  a  drain  f5  feet 
deep,  thus  stop^Mfd  in  a  emali  plantation  at  Dray- 
ton Manor,  by  the  root  of  a  young  cheatnttt4rQ^ 
by  using  ?  inr-h  pip-s  2  feet  long,  and  collaring 
with  pip<-s  r>  mche«  long  with  cement;  but  this 
serves  only  as  a  oondnit,  and  Is  not  intended  to 
act  as  a  drain.  I  have  also  laid  drains  on  each 
side  of  a  road,  having  a  row  of  trees  within  a 
very  few  yards  of  them,  with  sheathed  pipos,  not 
cemented,  as  they  are  wuited  as  drains.  In  sit- 
uations wb'  rc  rl  i?e  drains  must  be  laid  near  to 
trees,  I  would  advise  the  keeping  as  far  off  as 
cirennutanees  permit,  and  the  providing  each 
row  of  pipes,  if  joining  a  main,  with  a  cess-pool 
at  their  junction,  in  order  that  the  discharge 
may  be  visible  and  examined  occasionally,  which 
woTild  soon  detect  a  stoppage  if  it  occurred.  But 
it  will  be  wise  in  all  cases,  if  people  will  have 
hedge-row  trees,  that  the  drainer  so  plan  his  ope- 
rations as  to  keep  as  wide  of  fliem  and  fbnoes  as 
possible — but,  better  still,  to  get  trees  felled 
wherever  they  occasion  a  feeling  of  doubt  as  to 
their  affecting  the  permanency  of  the  drainage, 
or  cause  it  in  respect  of  the  direetion  or  depth  of 
the  drains  to  be  other  than  complete.  If  trees, 
as  in  parka,  are  in  the  way  of  drains,  I  advise 
the  sheathing  of  the  pipes  on  apfwoaohing  witliin 
twenty  yards;  and  I  fr  rp.-ntly  diverge  from  the 
line  and  pass  round  the  tree,  to  regain  the  true 
lino  of  drainage. — With  stoppages  from  the  roots 
of  plants  I  have  only  very  xaeently  become  ac- 
quainted, but  this  eril  does  occur,  though  fortu- 
nately it  is  of  very  rare  occurrence.  The  lirat 
eaae  known  to  me  took  place  this  year  in  a  field 
on  an  estate  nf  ^Tr  W  Wolryche  Whitmore,  at 
Lebotwood,  in  Bbropehire.  A  tenant  of  his  laid  a 
pipe-dndn  last  Matdi  in  a  boggy  piece  of  ground 
very  wet  and  spon^,  which  was  sown  with  tur- 
nips. The  drains  were  found  in  many  places  to 
be  completely  stopped  with  very  fine  roots  in 
October.  It  seems  to  be  difficult,  indeed  impos- 
sible, to  prononnrn  from  what  plant  these  roots 
proceeded.  I  sent  specimens  of  them  to  Profes- 
sors Undley  and  Banbcrry,  who  kindly  examined 
them,  but  neither  of  these  botanists  is  able  to 
decide  on  the  parent  plant,  to  which  the  roots 
unfortunately  were  not  traced  when  the  pipes 
were  taken  up.  The  drains  were  shallow,  not 
exceeding  two  feet  six  inches  deep  anywhere. 
The  boggy  soil  contained  many  sorts  of  weeds,  as 
crowfoot,  coltsfoot,  mshes,  and  docks,  of  which 
there  was  abundant  evidence  when  I  was  on  the 
spot  some  weeks  afterwards.  The  pipes  sent  me 
contained  much  earth,  which  had  got  into  them, 
with  the  roots ;  and  I  understand  that  several  of 
the  pipes  w  ere  almost  stopped  with  soil  alone ; 
but  it  is  also  true  that  others  into  which  the 
toots  had  worked  were  free  of  earth.  From  all 
the  evidence  I  could  collect  on  the  spot,  I  am 
disposed  to  consider  this  stoppage  by  roots  to 
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have  originated  in  the  bad  laying  of  the  pipes  by 
th«  fiumer,  sad  inmAdoii  deiytli  in  a  yetj  fond 

piece  of  land.    It  is,  however,  a  cuse  of  warning, 
'  and  one  to  excite  vigilance  of  obeenration." 
Both  theory  and  practice  are  greatly  at  vari- 
ance as  to  the  proportion  of  the  costs  of  draining 
which  ought  to  be  paid  by  respectively  the  land- 
:  lord  and  the  tenant.  A  few  persons  contend  that ' 
I  landlords  ought  to  pay  tho  whole;  a  few,  that 
'  tenants,  holding  lonf;  leases,  ought  to  pay  the 
'  whole  i  some,  that  the  state  ought,  in  a  great  class 
of  instances,  t  o  payaooniiderableoroven  a  large 
^  proportion ;  and  multitudes,  that  the  landlord  and 
I  the  tenant  ought  jointly,  btit  in  very  variable  re- 
lative proportions,  to  pay  tiic  whole.   One  of  our 
most  judicious  speoulators  on  the  subject,  Mr. 
;  Smith  of  Dcanston,  contonds  that  the  landlord 
ought  to  pay  two-thirds  and  the  tenant  one-third ; 
and  another  of  our  most  jndieioos  spooolators, 
Mr.  Roberton  of  Ladyrig.  makes  statements  and 
calculations  which  apptiar  to  inculcate  the  very 
:  reverse  of  Mr.  Smith's  proportions,  assigning 
i  one-thixd  to  the  landlord  and  two-thirds  to  the 
tenant.     A  few  patriotic  landlords  have,  over 
large  portions  of  their  estates,  not  only  burue  all 
;  the  eoats  of  dninii^,  bat  designed  or  superin- 
tended its  principal  operations ;  and  not  a  few 
.  niggardly,  skin-fliAt»  purblind  landowners,  have 
i  hitherto  refiised  to  bear  even  a  fraction  of  the 
I  cost,— while  some  are  such  screws  as  to  deny 
pven  the  sli;j;ht  inducement  of  a  rcmuneratingly 
luug  lease,    la  some  instances,  the  landlord  pro- 
.  vides  the  materials,  and  the  tenant  executes  the 
!  work ;  in  others,  the  tenant,  upon  a  long  lease, 
i  bears  one  half  of  the  total  expense,  and  the  land- 
'  lord  the  other  half;  and  in  others,  upon  a  long 
lease,  the  tenant  carts  the  materials  and  pays  o 
per  cent,  on  the  total  expense,  and  the  landlord 
pays,  not  only  for  all  the  materials,  but  for  aU 
the  operations.   In  some  plaoea,  the  valuation 
for  draining  (      nds  to  ten  ycars,^ — in  others,  to 
<  twelve  years ;  aud  when  it  is  made  at  any  inter- 
val between  the  finishing  of  the  work  and  the 
final  tcnn,  a  proportion  is  deducted  according  to 
the  time  which  has  elapsed,— one-tenth  for  every 
year  of  the  ten-year  system  of  valaation,  and 
ouB-twclftli  fi>r every  year  of  the  twelve-year  sys- 
tem.— Stej'lr'u/  I'nidical  Trnyaior  and  Dnunrr. 
— Johnstone'a  Trmti*e  on  Draining  Land. — A  inler- 
I  mm^s  Es»ayt  oh  AffrieutturB^^Smlh**  Bemarka  on 
TfioroiutJ,  Drain iiio.  —  T/ie  Ttn'h  Pajyrf.— Edin- 
burgh £nc>fdo^adia, — }fonteath  on  the  Draining  of 
Bocft  and  Mankm^Reportt  of  the  Cmmutionm 
I  on  the  Bog»  of  Ireland. — Sir  John  Sindair't  Code 
of  AgricuUnre. — Sir  John  Sinclair's  General  Re- 
]h>rt  of  Scotland. — Darif's  Agricultural  Chemittrg 
btl  Sitter, — KnoicMge  Society's  7'reatm  British 
f/i'.tla)i<l)y.  —  JhifP.f  farmers  Itistructor. —  Wat- 
sons Forever's  Manual. —  Doyle's  Cjfdopeedia  of 
ffutkandry.—Siepknu*  Book  of  the  fiarm.-^Bagl- 
don  on  HeiiU  and  TiUa<jf. —  lA/irr*  Elements  of 
Agriculture. — Ithavis  Dietionarg  of  the  Farm,—- 
JfmrM^s  Couniy  Jiejwrtt^i— Journal  of  the  Rogal 
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Agricultural  Society  of  England,  Yols.  i,  ii,  iii,  iv, 
V. — The  Farmer'e  Metgatine. — 7^  Jrith  Farmer^t 

Jovnial~T!ie  Gardener's  Gazette. —  Tlie  QiKirlfrfi/ 
Joyinial  of  AgricuUnre,  Nos.  1  a,  14,  22,  25,  2G,  30, 
31,  34,  38,  30,  40, 42, 43,  45, 46, 48,  49  — TVemw^  \ 
tions  of  the  UigUand  Societg,  attaelied  to  Quarterly  { 

Jovnial  <f  AgricrtUnre,  Nos.  4,  .'5,  7,  ^,  i;?  37,  2>S, 
49,  60,  ol,  62,  63,  64,  66,  6b,  and  J  etc  Series, 
No.  2. 

DRAPE.  A  farrow-cow  or  farrow-ewe;  that 
is,  a  cow  or  an  ewe  who  has  recently  oeased  to 
give  milk. 

DRAUGHT.  The  traction  or  dragging  of  a  | 
vehicle,  implement,  machine,  or  weight,  by  either 
animal  or  mechanical  power ;  or  the  amount  of  I 
resistance  encountered  and  overcome  by  that 
power  in  dragging.  The  principles  of  mechani- 
cal philoeophy  involved  in  draught,  and  the  ex- 
ceedingly divetstSed  application  of  those  prin- 
ciples in  practice  would  form  far  too  long  and 
intricate  subjects  of  discussion  fur  our  available 
space.  But  any  leader  who  feels  enrious  respect- 
ing them  may  find  them  amply  and  luminously 
discusGcd  in  an  essay  appended  to  Mr.  Youatt*s 
Treatise  on  the  Horse;  and  all  our  practical  i 
readers  will  pntbaUy  think  tiiej  bnvi  foitn 
enough  upon  them  in  oar  trttdst  CsMisan, 
Cart,  and  WuBSb 

In  all  draught  of  wheeled  vehicles,  whether  | 
carts,  waggons,  or  whatever  else,  four  great  pro- 
\'i?!ions  arc  necefsaryin  order  to  prevent  a  waste- 
ful expeuditure  of  the  dragging  power,  or  in  ' 
order  to  obtain  the  maximum  use  of  that  power 
in  the  tranFmissicn  of  weipht, — first,  thnf  the 
road  or  other  surface  dragged  upon  should  be  ns 
firm,  smooth,  and  level  as  poflrible^  and  diovld 
have  no  more  curvature  than  is  necessary  for 
preventing  the  stagnation  of  water ;  second,  that  i 
the  wheels  should  be  as  nearly  cylindrical  and  ' 
vertical  as  possible^  and  should  h&ve  as  ample  a  | 
circumference  as  convenience  can  admit ;  third, 
"that  there  should  be  a  firm,  unyielding  con- 
nexion in  thediveetien  of  the  aaovement  betwnai 
the  power  employed,  the  weipht  moved,  and  the 
wheels, — in  other  words,  that  the  force  should 
always  act  directly  and  without  elasticity  both 
upon  the  load  and  upon  the  wheels and  fourth, 
that  as  much  elasticity  as  possible  should,  Lj 
means  of  springs,  be  vertically  interposed  between 
the  wheeb  and  the  body  of  the  vehicle,  so  that 
thewheclp,  in  passing  over  ruts,  st'Tici  nr:r?  ot},  r 
irregularities  of  surlaoe,  may  occa&ion  as  few  «nd 
gentle  shocks  and  Jerks  as  possible  to  tiie  load. 
The  first  of  these  provisions  is  by  far  the  inof-t 
effective, — for  a  mere  slight  dirtying  of  a  good 
turnpike  road  has  been  proved  to  diminish  or 
waste  the  power  of  draught  to  the  amovat  of 
r  n.  third  of  its  whole  force. — a  soft  sandy  road 
hoB  been  proved  to  require  seven  times  more 
foroe  for  the  traelion  of  any  given  weight  tium  a 
clean,  finn,  level  turnpike  road, — and  the  prodi- 
giously accelerating  effect  of  the  perfectly  firm, 
smooth,  and  level  surface  of  rails  is  now  familiar 
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t*  Almost  eTeij  school-boj ;  hence  the  vast  im- 
[  ftmam,  m  ovder  to  tiw  eoonoinriiiiig  of  draught 
fr  borse-Uboar,  of  maintaining  all  the  roads 
of  X  pan«h  and  tho  road-wnvs  of  a  farm  in  (he 
iSrauat  and  smoothest  condition  winch  circum- 
•laaoes  will  admit.    See  the  article  Roaiw. 

DrBujht  in  the  thrashing  machine  is  thf^  most 
Mvere  iaboar  to  which  farm  horses  are  subject; 
\  ni  it  ooghi  to  be«tedimidf  and  nicely  adjusted 
to  the  economizing  of  their  strength.    The  old- 
..  fcihiooed  ring-chaiOt  with  the  draught-chains 
' .  wnply  attached  to  it  at  regular  distances,  was 
Ceiled  I17  theie  diltances  into  a  square,  a  hexa- 
gon, rr  an  octag'on,  according  to  the  number  of 
hems ;  and  as  the  draught-chains  were  passed 
owpoBeTi  to  bring  them  to  the  joking  point, 
thebr.r>H?s  pnlleti  against  on^  riTmther;  and  only 
a*  kmg  aa  the  ring  or  main- chain  preserved  a 
igm  iHwing  equal  angles,  whether  a  square,  a 
hexagDB,  or  an  octagon,  just  so  long  had  the 
horsea  an  efj^^'irv  of  draught.    "Whenever  one 
hose,  from  either  weakne&s  or  laziness,  relaxed 
ftBtda  of  his  Ibfoo,  lome  other  of  the  hones  or 
aO  of  thc-m  were  necessarily  nrpj'cd  into  as  much 
■i^tf-exertion  as  would  be  requisite  to  supplj 
Ui  defnenej ;  «&d  tiie  of  tiio  figare  of 

th*ring-<:haiu  now  becoming  changed,  the  feeble 
or  Isry  horse,  by  virtue  of  the  law  of  obhque 
'  fbrete,  acted  in  resistance  of  the  power  of  the 
•  odMT  hones.    But  a  method  invented  ai)out  8 
or  9  years  ac;o  by  Mr.  Christie  of  Khind  in  Fife- 
•bire,  gives  inunutabiUty  to  the  figure  of  the 
mf-dMiB.  aad  nakos  aiidi  attaehineiit  «i  the 
era  izKt-chains  that,  when  any  horse  either  slack - 
!  us  his  pace  or  starts  ahead,  the  only  effect  is 
or  the  toeroaao  of  the  extent  of 
I  hjr  which  he  draws,  and  tlie  counter 
or  diminution  of  the  extent  of  tlie  loops 
bj  whick  the  other  horses  draw ;  and  the  force 
oatad  at  caA         or  the  Mtnal  power  exer- 
cised bv  each  hor>;e,  reraainsi  preci.""^!'/  the  same 
as  before,  l^his  new  method,  too,  places  its  prin- 
^fin  m  eotupletely  within  nnge  of  oaloubtion 
mwt  goometrieal  definition,  as  to  be  capable,  by 
Beaa«     very  ?Ijg;!it  and  simple  modifications,  of 
sp|>orvk*aiiig  difftrcnt  degrees  or  proportions  of 
the  Asught  to  different  horses,  so  as  to  distri- 
the  whole  in  adaptation  to  their  various 
tttea^th.   When  the  jralleys  of  the  draught  at- 
iMhseBte  we  so  fitted  as  to  move  ootwavd  and 
toward  in  rtP-rcnce  to  the  centre  of  the  wheel  at 
pioware,  and  to  be  capable  of  being  fixed  at  any 
point,  then  may  a  distoibotion  of  the  whole 
dmghA  aosong  the  several  horses,  according  to 
tl^^r  rrspe<rtive  strenTth,  be  made  with  cnmpar- 
aQ«e  certainty  and  umlurouty,  and  without  even 
4m  nsBllesfr  lfaifrn**-y  to  ehiDge  or  flQOttiatMn 
from  ungt^'adiness  in  the  pace  or  traction  nf  rtny 
if  the  i>«ifT'7if    Thus  whether  horses  of  equal 
or  horsee  of  uneqiul  rtrength  be  yoked 
thrashtng-maohiiw^  the  whole  of  their 
mar  be  thf^r^^igMy  economized. 
Ihc  draught  ol  ploughs  is  a  subject  of  quite 


as  much  interest  to  farmers  as  the  draught  of 
oarts  or  the  draught  of  the  thfasUiig>mftdune. 

A  series  of  interesting  experiments  was  made  in 
1S40,  by  Philip  Pusey.  K^q.,  with  the  view  of  as- 
oer turning  the  votupnrntive  draught  of  ploughs 
of  difleient  oonstraetion;  and  it  was  rendered 
very  definite  in  its  indications  V)y  the  utte  of  an 
excellent  dynamometer,  and  the  combined  ob- 
semtiea  of  a  nnmber  of  experienced  praotieal 
judpep.  The  ploughs  tried  were  Ferguson's  im- 
proved, iron,  Scotch  9wing-plough ;  Clark's  im- 
proved Scotch  Bwin^-plough ;  Hart  of  Wantage's 
one-wheeled  j  l  njrli,  of  wood  with  iron  breast ; 
Raneome's  FF  plough,  with  two  wheels;  Ran- 
some's  FF  plough,  wanting  the  wheels,  and  used 
as  a  twing^ploiigh ;  a  Ber^ire  wooden-hreested 
swing-plough ;  a  Berkshire  heavy  onc-w heeled 
plough }  Kansorae's  Kutland  plough ;  an  old  Berk- 
shire plough,  very  otmbrous,  wholly  of  wood, 
with  an  extremely  high  gallows  in  front ;  and 
the  Holkham  two-wheeled  plough,  with  a  light 
gallows. 

These  ploughs  were  first  tried,  wiUi  a  furrow 

of  .')  inches  deep  and  il  inches  wide,  on  a  field  of 
sandy  loom,  in  a  wet  condition,  and  of  such  tex- 
ture as  to  be  ftvely  worked ;  and  Feisuson's 
Scotcli  swing  was  ascertained  to  have  a  draught 
of  19  stones,  Clark's  Scotch  swing  20  stones,  Uart 
of  Wantage's  14  stones,  Ronsome's  two-wheeled 
FF  14  stones,  Ransomc's  swing  FF  18  gtonca, 
the  Berkshire  swing  IS  stones,  the  Berkshire 
one-wheeled  17  stones,  Ransome's  Rutland  17 
stones,  the  old  Berkshire  S3  stones,  and  the  Holk- 
ham  two-wheeli'd  IR  stones.  They  were  next 
tried  with  a  furrow  6  inches  deep  and  9  inches 
wide,  upon  n  deut  hsnn  stubble  of  dark  mould, 
upon  a  subsoil  <tf  blue  clay ;  and  Ferguson's 
Scotch  swinj*  was  proved  to  hav»'  there  a  draught 
of  50  stones,  Clark's  Scotch  swing  62  stones, 
Hart  of  WaBtBge*s  43  stones,  Bamome's  two- 
wheeled  FF  44  stones,  Ransome's  swini?  FF  44 
Stones,  the  Berkshire  swing  48  stones,  the  Berk- 
shin  one>whedsd  43  stones,  Bansome's  Batknd 
50  stones,  and  the  Old  Berkshire  52  stones.  They 
were  afterwards  tried,  with  a  furrow  of  0  inches 
deep,  upon  a  very  poor,  damp,  moory  soil,  in  a 
state  of  grass  lea,  but  with  thin  uprooted  grasses 
and  more  than  half-bare  surface  ;  and  Ferguson's 
swing  had  there  a  draught  of  23  stones,  Clark's 
ewing  83  stones,  Hart  of  Wantage*s  ie  stonee, 
Ransomc's  two- wheeled  FF  14  stones,  Ransome's 
swing  FF  21  stones,  the  Berkshire  swing  19 
stones,  the  Berkshin  one-whedsd  16  stones, 
Ransomc's  Rutland  81  ■tenss,  and  the  old  Berk- 
shire 2d  stones. 

Upon  these  trials  and  a  number  of  others,  upon 
ditineni  soib  and  in  different  mettiods,  Mr. 
Pusey  makes  the  following  summary  report : 
"  With  regard  to  the  question  of  wheel  and  swing 
ploughs,  vriierever  the  ttXL  is  finn  enough  to  bear 
up  the  wheels,  they  appear  to  me  to  be  advan- 
tageons:  the  best  plotigh  therefore  will  be  one 
the  wheels  of  which  can  be  takeu  otT  or  put  on, 
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according  to  t)ic  state  of  the  ground;  and  as, 
wbero  there  is  one  wheel  <mi]r»  it  will  be  on  the 
unploughcd  ground,  where  it  will  be  less  likely  to 
become  clogged,  one  wheel  only  is  probably  better 
thsn  two.  It  mf  be  MAy  aaid  tfait  tbe  lightest 
plough  in  these  trials  was  Hart's,  though  Bon- 
some's  FF  ran  it  exceedingly  near,  and  beat  it  in 
the  last  trial.  The  best  and  lightest  plough  on  a 
wet  eby  was  the  Berkshire  swing  witii  a  wooden 
mould-board.   Hart's  plough  on  our  lighter  land 

igoes  as  easily  with  two  horses,  and  the  Berkshire 
on  wet  dbj  wtth  tbvee  liereoe,  w  on?  old  Berk> 
;  shire  with  three  horBoa  on  the  former  ground,  and 
I  with  four  on  tbe  latter.  These  two  ploughs  have 
I  tbe  open  mooMpboaid;  but  horn  hr  ih»t  oontri- 
:  butes  to  their  excellence,  I  OMinot  discover. 
I  Ransomo's  Rutland  plough  appears  to  be  a  very 

igood  implement,  the  Scotch  swing  plough  to  be 
the  heaviest  of  tHi  the  modem  {doogbt  which 
were  triM,  n^t  to  make  a  clean  furrow,  to  }ye  out 
of  the  question  upon  any  light  soil,  and  to  be  by 
tto  means  tiie  best  upon  n  heavy  one." 

The  average  draught  of  all  the  ploughs  in  dif- 
ferent soils  as  showing  tbe  comparative  tenacity 
f  of  these  soik,  and  the  respective  power  required 
to  work  them,  is  a  subject  of  much  practical  in- 
!  terest ;  and  this,  in  making  a  furrow  5  inches 
[  deep  and  9  inches  wide,  was  16f  stones  in  loamy 
I  tand  of  oonJ  n;,  17f  etonee  in  euidy  loan  oi 
coral  mg,  20  stonoa  in  inoory  land    f  rilluvial 
gravel,  :^b|  stones  in  clay  loam  of  Kimmeridge 
clay,  31$  stonee  in  etroI^^  lonm  of  Knnneridge 
daj.  Mid  47i  stones,  but  with  a  furrow  6  inches 
deep  on  one  side,  though  with  the  furrow-nHce 
thrown  downw&rd,  on  clay  loam  of  Oxford  clay. 
—Draught  with  two  horses  abiewt  was  deailj 
I  ascertained  to  be  nmple  and  advantageous  on  all 
i  light  soils  i  but  whether  suffident  for  heavy  soils 
i  depends  en  tike  etraetnre  of  tlie  plough,  the  eom- 
■  parative  strength  of  the  animals,  and  the  par- 
ticular contrivance  in  the  mode  of  their  attach- 
ment Two  horses  abreast,  when  yoked  to  the 
plou|^  bgrthe  shortest  possible  method  of  ftttach- 
!  ment,  appear  to  have  quite  or  very  nearly  as 
much  power  as  three  horses  in  line ;  and  when 
polling  n  plough  of  light  dnng^  tliey  may,  irith 
equal  ease  to  thrmsclves,  perform  as  much  work 
M  four  horses  pulling  a  plough  of  heavy  draught. 

The  efael  of  diflbranee  of  speed,  and  Ae  pro- 
digiously gnater  retarding  power  of  friction 
than  of  cutting,  are  likewise  topics  of  much  prac- 
tical interest.    These  two  point«  are  siuiultane- 
ovaljr  reported  on  by  Mr.  Poaef ;  and  tlie  Ibnner 
,  was  ascertained  by  cxp<"rim<>Tit  nn  the  monry 
land,  with  Clark's  Scotch  swing  plough,  drawn 
by  a  pair  of  very  fine  Clydesdale  horws.  ^The 
I  Scotch  horses."  says  j\Ir.  Pusey,  "were  made  to  go 
I  along  the  0  and  the  6  inch  furrows,  at  the  slow- 
1  est  pace  to  which  they  oonld  be  restrained, — not 
so  slow  a  one,  howefer*  as  I  have  lately  seen  in 
other  horses  at  tlie  same  work.    The  draught 
was  24  stone  in  the  &-inch  furrow,  and  2i  in  the 
•4aiQh  tmSt  vliieb  I  mppose  was  on  lighftsv  land. 


Tiu^y  were  next  urged  to  tbe  utmost  speed  of 
their  walk,  more  than  double  their  former  rate  ; 
but  though  inoff^  than  a  double  quantity  of  land 
was  of  course  ploughed  in  the  same  time,  the  j 
draught  was  only  raised  from  M  to  S6  or  MstOMS 
in  the  one  furrow,  and  from  22  to  23  in  the  other. 
The  extreme  slightness  of  this  increase  would 
have  surprised  me  still  more,  had  I  not  learned 
in  the  coarse  of  these  trials  bow  laige  a  portion 
of  the  draught  of  the  plmsfrh  is  occAnioned  hy  its 
friction  against  the  soil,  how  snuJi  a  part  by  the 
splitting,  nising,  and  throwing  ever  a  eertaia 
weight  of  earth.  Thus,  in  the  trial  at  Lyford,  a 
bystander  pointed  out  to  me  that,  while  one  of 
the  ploughs  was  heang  aooidentiy  drawn  down 
a  Ibnow  already  opened,  such  was  the  adhesion 
of  the  c]ny,  thnt  the  pange  actually  marked  as 
high  a  draught  at  that  time  as  turned  out  after- 
wards to  be  the  average  of  the  plough's  work  in 
the  same  field.  Now,  friction  is.  I  believr,  '  ften 
not  inoreased  by  increased  rapidity  of  motion  in 
the  two  bodies  rabbing  against  «adi  other.  But 
in  the  draught  of  the  plough,  we  havr  it?  own 
weight  pressing  against  the  bottom  of  the  furrow, 
and  that  pressure  increased  by  tbe  weight  of  the 
furrow -slice,  the  latter  weight  not  increasing 
whatever  the  pace  may  be;  we  have  also  the 
plough  rubbing  against  tbe  earth  on  the  land 
ride,  and  tlie  Ibirow-sHes  mbUng  strongly 
against  the  rnoTiV?  hoard ;  all  thrsc  parts  of  the 
draught  coming  under  the  head  of  friction,  which 
may  not  be  ixNteassd  by  increase  of  speed* 

But  though  we  have  thus  given  a  oontinuoos 
view  of  thf>  results  of  Mr.  Pusey's  exporiraf-nts, 
we  consider  them  to  be  valuable  more  in  a  bug-  ' 
gcstive  sense  than  in  an  instruction  one,  and  | 
cannot  regard  them  as  conclusive  on  even  the   |  i 
question  of  absolute  draught,  and  still  less  on  1 1 
that  of  the  comparative  power  of  wheel  ploughs  ! 
and  swing  ploughs.    Both  a  review  of  them  hy 
a  special  Committee  of  the  Highland  Society, 
and  a  testing  of  them  by  sets  of  very  carefully 
conducted  experiments  in  Scotland  have  shown, 
that,  though  deserving  great  attention  for  their 
suggestions,  they  must  be  but  loosely  relied  upon 
fbr  their  resolt^  A  swfaif^ploagh  may  be  made 
lighter  than  a  wheel-plough  to  just  the  amount 
of  the  wheel's  weight ;  it  is  a  less  Mmplex  ma-  j 
flhine  in  precisely  the  proportion  of  its  wanting 
the  whcd;  it  can  be  quite  as  easily  managed  hj 
any  properly  trained  ploughman ;  it  possesses  1 
the  eminent  advantage  of  allowing  the  workman.  \ 
to  vary  the  depth  of  his  furrow  at  will,  or  in 
unavoidable  adaptation  to  obstruction ;  and  it 
has  been  found,  from  long  and  extensive  practice, 
to  perform,  on  the  average,  better  and  mem 
daily  work  in  the  lowlands  of  Scotland  than, 
the  swing-plough  performs  in  Yorkshire  and  in 
some  other  finglieb  counties.    Bee  the  article 
Piiouon. 

A  set  of  very  nicely  performed  experiment* 
upon  plough-draught  was  conducted,  in  Octol>er 
1640,  at  BtmsUe  ia  Ayxshin,  with  dgbt  Mfeot 
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fk&tg^  in  the  preeeaoe  of  a  deputaUon  of  the 
,  IfiililMii  Bocirty,  th*  emtor  of  their  muKom, 

ud  X  grtat  cnnroTjr^e  nf  vrrr  sVilful  nLrririil- 
toraU.  The  ploughs  were  three  of  Wilkie'a 
pring  ptoaghB,  respectiTelj  175  lbs.,  196  lb«.,  and 
LS9  Iba.  weight,  and  each  made  wholly  of  iron ; 
k  Baasnme's  FF  plough,  with  a  tvhecl  under  the 
Sm  part  of  the  beam,  the  plough  itself  165  lbs. 
■d^i,  and  the  wheel  6  Il>s.  weight  ;  a  Palmer's 
pitent  plough,  with  one  wheel  under  the  fore 
put  of  the  beam  and  another  wheel  in  the  heel, 
tit  pla««k  iMf  S9S  lha.  iraiglit,  and  Uw  trheeb 

8  Iba  weight  ;   a  London  swinp;-plough  of  wood, 
vitk  cast-iron  mounting,  189  lb*,  weight ;  a  Sus- 
m  tam-wTCsl  piov^  «f  wood,  with  casi-iron 
■dwHiag,  of  unreported  weight;  and  a  Wilkie's 
tsnk-vrest  plou^,  wholly  of  iron,  and  203  lbs. 
wci^kt.   AU  the  ploughs  were  tried,  with  a  fur- 
«sw<wdiet  deep  aad 9  indiM wMb^ in  a  two- 
j«ar-old  grass  field,  of  jtrunrr  cTay  loam,  on  a 
sal— fl  whisb  was  naturally  a  stubborn  claj,  but 
vhioh  had  been  tliorough-dniiiied  tad  mbaiHi- 
fto^hed:  and  five  of  them  were  tried,  also,  with  a 
fcrr  »  <.f  the  same  dimensioTis,  on  a  bean  s{iiV<l>lc 
'ft  much  Lighter  soil.    The  draught,  uu  ihc 
ka  land,  of  Wilkie's  first  swing  was  38  stones ; 
ofWiIkit/g  sen^irtd  ciTincr  ^^7  «;tonr;? ;  of  Wilkie's 
tku4  swing  40  stooes ;  of  liansome's  FF  wheel- 
plmgh,  bedi  wHh  the  wheel  end  without  the 
».'.crl,  32|  stones;  of  Palmer's  patent  two-wheeled 
lu  stones ;  of  the  London  swing,  40  stones ;  of 
the  Sussex  turn-wresl,  46  elones ;  and  of  Wilkie's 
tara-wreet,  40  stones ; — and  the  draught,  on  the 
sb^iUe  land  of  Wilkie's  first  swing  was  23  ^tnnf«i ; 
«f  Wykie'a  eeoond  swing  24  stones ;  of  Bansumo's 
nr.  wtth  the wbed, SI  eloiiee;  of  RaiMoiiie*e  FF, 
»itfcoat  the  wheel  20  stones;  of  Palmer's  patent, 
with  the  wheels,  22  stones ;  of  Palmer's  patent, 
«iAe^  ^  wlieels,  S0§  stones ;  tad  of  ihs  Ion- 
dost  s«l^^  Si  donee.   Three  great  and  edifying 
firts  appear  in  these  n»8alt8, — that  the  resistance 
or  dnuight  of  the  ploughs  is  by  no  means  pro- 
faelieMte  te  the  wei^i  of  the  implements,— 
thai  th«  comparatiTC  powers  of  different  ploughs 
sew  gremtlj  altered  by  difference  of  soil, — aitd 
tkrt  Aewhe^  plonghs  acquired  no  advantage 
'  -   :  their  whecteon  the  lea  land,  and  were  posi- 
u<i^y  CKduabered  by  them  on  the  stubble  land. 
Eet  a  chief  inference  from  these  experiments, 
tvm  Mr.  Posey's  and  from  others  which  we  could 
R^te,  ie,  that,  while  some  ploughs  arp  in  nil 
(ipc^te  eircamstances  &r  saperior  to  others, 
fte  feed  fir  one  kind  of  eoH  b  net  the  heat  for  a 
■ecoad.  and  the  best  f <  r  t^c  F:cond  kind  of  soil 
iiaet  the  }>est  for  a  third;  so  that  thorough  eco- 
•  assRf  ef  pkugb -draught,  on  a  fitfm  of  diversified 
aA^er  ee  a  ftrm  whose  lands  are  subject  to 
rirat  Tsxwty  of  mechanical  conditions,  is  unat- 
iMHaMe  with  plonghs  of  only  one  construction^ — 
r«ei^e  Jhmrif^  DrmuffkL---Jownti  ^AtBojfti 
A^HinFth^-nl  Soci'rfy  of  EngUmJ. — Transactions  of 
tkeMi^Aiaad  JSoeutjf^ — ^utrUfivJourncd  of  Agri- 
■lass    ftn^liwi^  Aede/tle/hrns. 


DRAUGHT.  A  medicinal  drink.  SeeDaxiYca. 

DBAUOHT.HORSE.  SeeHoaaa 

T) RAW-HOE.    See  Hot:. 

PKENOH.  A  draught  or  medicinal  drink, 
adnunbtefed  to  a  hone  against  his  will  It  ie 
often  preferred  to  a  ball  in  flatulent  colic  and 
other  cases  in  which  the  medicine  requires  to 
act  with  the  utmost  possible  rapidity;  and  it 
may  eonriat  of  water,  ale,  and  other  liquids  as 
menstrua  according  to  thrir  rf^spective  adapta- 
tion to  the  particular  conditions  of  either  the 
dtaeaee  or  the  lae^ne.  A  dxenoh  ought  rarely, 
if  ever,  to  exceed  a  quart ;  and,  in  ull  ordinary 
causes,  it  may  be  administered  by  an  expert 
operator  with  a  strong,  amoolh*  necked,  wide- 
mouthed  bottle,  and  by  an  inexpert  opoator 
with  a  cow's  horn, — the  animal,  in  cither  case, 
being  placed  in  a  reversed  poeitiou  in  his  stall, 
aad  havteg  hit  head  hdd  Una  in  an  derated 
posture.  But  a  dri  nrh  is  always,  in  some  de- 
gree, a  dangerous  method  of  exhibition ;  it  is 
frequently  a  bungled  aad  eonieqnentlyinefBeient 
one ;  and  it  is  never  absolutely  necessary  except 
in  diseases  which  oblige  the  animal  to  lie,  and 
may  then  be  far  more  safely  and  efficiently  ad- 
ministered to  him  in  his  Kdng  posture.  Every 
pungent  or  di'-rmsting  draught  is  in  particular 
hazard  of  finding  its  way  down  the  wind-pipe, 
aad  exdttag  iaflamawtion  in  the  Innga;  and  no 
drench  ought  to  be  administered  to  an  animal, 
unless  he  be  in  danger  of  dying  without  it. 

DRESSINQ.  The  ploughing  and  cleaning  of 
fallow  land.  Five  ploughings  are  usually  reck- 
ened  for  a  clean  fallow  ;  and,  on  loamy  land,  are 
estimated  to  cost  about  ,£3  per  acre.  The  first 
dreeeing  ie  a  winter  ploaghfa^  of  the  land,  fol> 
lowr  f!  },y  the  grubbing  of  fences  and  the  clearing 
of  ditches;  the  eeoond  ie  a  q>ring  ploughing, 
ftUowed  hf  rfx  thwf  of  luirowing,  by  rolling, 
and  by  couching  -,  the  third,  is  a  cleansing  I 
ploughing,  fol!;  w(  d  by  four  tineS  of  hf\rrowing 
and  by  rolling ;  the  fourth  is  the  plou^lung  with 
the  maanre ;  and  the  fifth,  is  the  seed-furrow, 
accompanied  with  three  tines  of  harr  --vin:::, 
with  water-furrowing,  and  with  grooping.  When 
valuation  to  awde  fcr  the  eost  of  dranngs 
to  be  paid  by  an  incoming  tenant,  the  judges 
make  a  higher  or  a  lower  allowance  according  to 
the  comparative  practicability  of  the  soil,  and 
a  full  or  partial  allowance  aoewding  to  the  com- 
pleteness or  the  slovenliness  of  the  fallow ;  and 
should  they  find  that,  after  one  or  two  dressings, 
the  hmd  has  heea  aq^eoted,  so  aa  to  have  re- 
verted to  its  foul  condition,  they  make  no  allow- 
anoe  whatever. 

DRESSINO.  A  dispersed  and  superficial  ap- 
pUoation  of  naaure.  This,  however,  is  some- 
times, and  hx  more  properly,  called  top^reasiog. 
See  the  artiele  Top-Dbessiro. 

DRIFT49AND8.  See  Downs. 

PRILL.  A  Bt;rrii:Tht  iiiimic  furrow  in  tilled 
land,  for  the  reception  of  seed.  Any  one  drill  is 
of  naiftna  deptii  aad  eluunwter;  but  drills,  in  I 
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general,  »re  of  ytstj  vftriom  depths  to  tnlt  the  |  and  Ibr  the  entire  culture^  u  to  be  re&dUy  appt«- 


ditfcrent  kinds  of  seeds  deposited.  The  sowing 
of  seeds  in  drills  is  called  drilling;  nnd  tho  pri*- 
secution  of  this  practice  in  thu  farm  ia  callud 
drill-hiishaiidry.    See  next  article. 

DRILL-HUSBANDRY.  The  sowing  and  cul- 
tivaiing  of  field-crops  io  regular  and  equidi»taat 
fowt.  Drilling  has,  fron  time  iminemorial,  been 
practised  in  the  purdL-n;  but,  except  in  the  case 
of  rice  and  of  some  other  crope  of  warm  ooun- 
tries,  it  is  quite  ft  modem  practioe  in  the  fidd. 
The  celebrated  Jethro  TuU  adopted  it,  with  tho 
view  of  facilitating  tho  execution  of  his  tlieorj' 
as  to  the  minute  pulverizing  of  the  soil ;  uud  as 
his  htubendrj  wm  mainly  disUnguithed  by  the 
plyiniT  of  the  horse-hoe  between  the  drills,  and 
adopted  the  practioe  of  driilisg  ouljr  as  an  aid  to 
hone>h«ang,  it  popohnlj  ftafliimed  the  designa- 
tion of  the  horse-hoeing  husbandry.  Had  field 
drilling  been  commenced  on  its  own  merits,  with 
hone -hoeing  merely  as  an  accessory,  it  could 
Ksercoly  have  failed  to  recommend  itedf  to  speedy 
general  adoption  ;  but,  in  consequence  of  being 
commenced  as,  not  the  principal,  but  the  a<M»s- 
wwjy  it  ui^nstly  sa1ftred«  in  popnkr  estimntioni 
all  the  suspicion  and  ridicule  which  arose  from 
the  pervading  error  of  TuU's  system,  as  to  the 
feeding  of  plants  from  the  mere  pulverolence  of 
the  soil.  The  Scotch,  SO  early  as  ITCO,  adopted 
drillinf?  and  horse-hoein"^  in  the  ciilti%'ation  of 
turnips ;  but  the  Englitdi  were  very  slow  to  show 
any  favour  to  any  part  whatever  of  "the  new 
husliandry,"  the  Irish  are  but  slowly  beginning 
in  the  present  day  to  be  tolerably  acquainted 
with  it,  and  not  even  Ae  Scotch  have  as  yet 
given  it  fair  consideration  in  the  cultivation  of 
oom  crops. 

Tike  drilling  of  leguminous  crops,  on  ordinary 
soils,  and  especially  on  wet  enlSy  is  peculiarly  ad- 
vantac^pous  for  exposing  a  comparatively  great 
surface  to  atmospheric  influence,  for  destroying 
weeds*  for  aerating  the  ground,  and  for  inrevent* 
ing  the  stagnation  of  water,  or  the  impeding  of  a 
sweet,  free,  and  rapid  circulation;  yet  it  is  quite 
unsttited,  or  might  be  positivdy  ii^urioui^  tosnoh 
VSty  dry  soils  andritufttions  as  should  expose  the 
raised  ridges  to  an  excessive  deprivation  of  mois- 
ture. The  dniiiug  of  beans,  in  all  sorts  of  strong 
soils,  whether  loam  or  day,  affords  the  great  ad- 
dltional  advanta{;<^  of  an  abundant  ventilatiim 
among  the  pods  of  the  lower  and  middle  portions 
of  the  sterna.  The  drilling  of  pease,  either  by 
themselves  or  with  a  mixture  of  beans,  has  pro- 
duced as  clean  and  healthy  crops  in  the  fields  as 
are  usually  obtained  in  gardens ;  but  it  requires 
the  frequent  use  of  the  hoe  along  the  intervals, 
and  careful  hand-weeding  anionp  the  plants. 
The  driUiog  of  tares,  especially  of  spring-sown 
tares,  if  accompanied  and  folkmed  by  a  use 
of  the  hoc,  will,  in  dry  seasons  and  upon  ordinary 
soils,  render  the  crop  more  profitable  than  a  crop 
of  beans.  The  drilling  of  tninipa  afTurda  sttoh 
•upeieminent  facilities  for  dnglhiig,  for 


ciated  by  minds  which  are  too  obtiiiK^  or  ti    pre-  |i 
judiced  to  see  the  higher  advantages  of  the  stir-  ,  - 
ring  and  aerating  of  the  soil   The  drilling  of  ' 
potatoes  is  almost  as  obviously  advantageous  as  \\ 
the  drilling  of  turnips;  but  requires  to  be  prac-  l! 
Used  with  such  wide  iutcrvaLs  between  the  drills  ' 
ae  to  allow  ample  seope  for  the  passage  of  ploQgh  || 
and  hoe,  and  not  to  permit  the  radical  filires  lo  ' 
be  disturbed  by  the  horse-hoeing.  The  dhlliog  . 
of  eanote,  beet,  or  manget-wnrael,  on  dther  thai* 
low  or  stiff  land,  has  the  eminent  advantage  of 
makinj^  artificial  ridgea  of  poi!   nnd  of  giving 
the  plants  a  depth  of  scope  and  a  ponwity  of 
bed  vastly  greater  than  they  could  enjoy  npon 
plain  land ;  but,  like  the  drilling  of  potatoes,  it 
requires  an  amplitude  of  interval  between  the 
drillB.  The  drilling  of  boteeoIeB  and  cabbages, 
almost  suggests  itself  as  a  matter  of  ooorSO,  and 
scarcely  needs  to  be  reconinicnded. 

The  advantages  of  drilling  grain  crops  are  as 
real  and  quite  as  great  aa  those  of  drilling  green 
crops;  but,  in  consequence  nf  their  being  liaLIe  , 
to  some  important  exceptions,  and  of  their  never  < 
being  ao  eibviona  to  the  eye,  they  have  hitherto 
failed  to  secure  general  attention  and  acVnow- 
ledgment.   So  long  ago  as  in         they  were 
very  fully  and  oonvindn^y  stated  in  an  article 
in  the  Bath  Papers ;  and  at  an  agricultural  meet- 
ing at  Holkham  in  1819,  they  were  submitted  in 
the  following  terms  by  Sir  John  Sinchur: — "  1. 
Tlie  dndning  of  culmiferous  or  grain  etopa,  when 
it  is  conducted  with  skill  and  attention,  is  a  prac- 
tice  in  general  iiighly  to  be  approved  of,  as  the 
seed  is  thus  depositfld  in  the  eoil  with  great  ex- 
actness in  respect  of  depth,  regularity,  and  pro- 
portion, and  is  so  placed  that  the  crop  can  after- 
wards be  improved  in  its  progress  towards  ma- 
turity.  In  moderately  rich  soils,  there  nsay  be 
also  a  sanng  of  seed  sufficient  to  defray  any  extra 
expense  attending  the  drill  system ;  but  the  ex- 
tent of  that  saving  must  depend  upon  the  fertil- 
ity of  tlir  f  il. — 2.  In  light  soils,  drilling  has  the 
important  advantage  of  giving  the  grain  a  good 
hold  of  the  ground,  and  of  giving  all  the  seed  the 
same  hold,  which  prevents  the  froet  Atom  throw* 
ing  out  the  plant.s  in  gpring.  or  the  wind  from 
loosening  the  roots  after  the  stem  gets  high, 
or  when  the  ear  is  filling.— 3.  Tho  progress  of  the 
plants  after  the  l-n;d  hn-^  l-ff-n  •^f-Trred  in  sprinp, 
is  in  the  highest  degree  Burprising,  even  in  wet 
districts,  and  in  dry  eiimaCsa  the  prooeos  most  bo 
still  more  beneficial.— 4.  The  expense  of  cutting 
down  a  drilled  crop  in  harvest,  is  uniformly  less 
than  one  which  is  sown  broadcast ;  for  three 
reapers  will  do  as  much  work  in  the  former  caso 
as  four  in  the  latter. — 6.  With  a  view  merely  to 
the  extirpation  of  weeds,  drilling  autumn  or  win- 
ter sown  wheat  is  not  essential,  as  the  ground 
may  Vic  previously  cleansed  by  u  eumuier  fallow- 
ing, when  that  practice  is  adopted ;  but  that  it  is 
highly  important  to  be  enabled  in  spring  to  pul- 
Tsriae  the  ground  between  tha  rowa  of  diiUtng 
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ikay.  fiir  the  rM^pUon  of  ebvwMcdB;  Slid  that 

with  drilled  gnuB,  the  mcceeding  crop  of  clover 
aniit  a!  .*  i>  -      superior,  both  from  the  freer  ad- 
BuMtun  •    air,  aud  a«  the  corn  is  less  apt  to  bu 
Ugad  or  beat  down  mwetgwcmi— 6.  In  stony, 
wet  foili,  and  in  moist  seasons,  sowin>;  broudcnst 
uj         be  necessary,  aad  then  drilling  will 
Ml  nfvwr  so  well,  QidMi  the  ridgiM  aw  CBWfully 
pi'jQghed  in  autumn,  or  early  in  winter,  to  the 
exact  breadth  which  suits  either  one  or  two  niuve- 
aents  of  the  drill  machine ;  and  anless  in  spriii;^^, 
Ihit  laad  is  merely  scarified  or  harrowed,  (tlie 
winter's  frost  having  rendered  it  8uffif  irn*!y  !Vi- 
sUe^i)  and  the  com  is  drilled  by  a  macliiue  drawn 
%  a  hotw  welkimg  in  the  Dtrrowi. — 7,  Crops, 
wbec  dnJIt^l,  are  some  days  later  in  ripeninq;, 
and  in  very  grayeUy  or  stony  soils,  or  ia  undu- 
ktsd  fisMote,  whexv  flie  had  i»  deep,  or  when 
s  crt/p  is  taken  after  lea,  or  when  the  land  is  not 
in  tie        state  of  tilth,  dnllin<T  cannot  be  exe- 
c«t«d -AUti  the  regiilarity  aud  exactness  that  is 
I  Jeqaired  to  insure  the  success  of  that  operation. 
— -  Iq  highly  cultivated  soils,  either  thoroughly 
ckansed,  or  where  the  crops  are  so  luxuriant  as 
ie  •wpowei  all  annual  weeds,  sowing  broadcast 
pcisteBaec  advantages  over  drilling,  the  seed  bein^ 
sosttend  more  evenly  over  the  land,  and  the 
lests  not  being  so  matted  t<    ther  as  when 
drilled.   Ia  very  rich  soil.s,  also,  the  hoeing  is  apt 
t  •.Lr_.w  the  vi?;our  of  the  soil  into  the  stems  or 
fhuigi  instead  of  the  fruit.  Hence,  though  the 
tew  waj  be  sCioiig  and  abnndeati  the  f  lain  is 
apt  to  be  defective  in  quality,  and  dituini^lu-d  in 
^aaotity. — 9.  In  veiy  rich  soils,  crops  sown  broad- 
{  SHt»  ead  eowtiag  the  whole  eurube^  are  mora 
j  Ekcly  to  be  almndanl^  than  when  only  a  part  of 
soil  is  prodactive. — 10.  On  all  lands  where 
wet:d5  are  abundant,  white  crops,  sown  in 
ttay  be  drilled  with  advantage,  for  the 
parpcrse  of  cleansing  the  land  in  rc  eff.  cfually, 
aad  at  a  cheaper  rate  than  hand-hoeing  and  hand- 
wieiliag  hnmdtomt  crope.  Thekndeof  modeiste 
r  iaferiur  quality  will  thus  yield  a  greater  pro- 
daoe,  and  may  be  brought  more  nearly  on  a  foot- 
ing with  fertile  lands  than  nnder  the  broadcast 
^itan ;  hence  the  drilUi^  of  erops  in  sodi  aoib 
'asn')t      too  strongly  recommended  as  a  most 
mparv»A%  national  object.'*    The  exceptions 
■B4e  aa  Ike  7th  and  the  8th  efiheae  atateflMali 
luTV  been  found  fewer  and  smaller  in  practice 
at  they  arc  there  stated;  and  those  of  the 
lIMaMent,  in  pattieolar,  can  ooowr  in  any 
degree,  or  even  can  occur  at  all,  only  in 
Oaes  of  too  wide  intermix  or  of  too  tJiIn  Rowing. 
!Fwo  ouosiderable  advunUges  which  the  statc- 
ttcnta  but  slightly  touch,  are  the  tning  of  aeed 
«2*d  chtap  faarve?tinr  :  and  a  very  great  advan- 
rhich  they  nowhere  directly  mention,  is  the 
!  aad  etrengih  of  both  the  eolnie  and 
the  h«ada  of  the  crops. 

The  main  objections  to  the  drilling  of  grain 
«9ps,  and  the  reasons  why  this  great  practice  is 
IB  ScothiiMlj  am  powetfoUj  ttdted. 


aad  we  think  quite  overstated,  by  the  naae 
groat  writer  who  so  fully  exhibits  the  advan- 
taj^es.  "  Whcnt,  rye,  barley,  and  oats,"  says  Sir 
Juhu  Sinclair,  "  aru  dilFcrcntly  circumstanced,  in 
Scothuid  at  least,  in  regard  to  drill  husbandry, 
which,  generally  speaking,  is  not  considered  to 
be  applicable  to  these  grains.  The  climate  is  too 
variable  and  unoertain,  especially  at  seed-time, 
to  adinit  of  the  minute  nicety  and  slow  pro^jress 
which  the  drill  husbandry  necessarily  requires, 
without  considerable  danger  of  losing  the  proper 
season  for  committing  these  orope  to  the  ground. 
The  soil  is  not  generally  well  adapted  for  thh 
nice  operation,  requiring  to  be  very  equally  pul- 
verised, and  eompletely  freed  from  the  ebetme- 
tions  of  clods  or  stonos,  to  admit  of  the  ready  and 
accurate  operation  of  the  drilling  implements. 
The  toote  of  these  grains,  so  long  as  any  portion 
of  the  soil  reraaios  unoccupied,  are  also  apt  to 
continue  planting  ont  or  tillering  by  means  of 
suckers,  by  which  the  advance  of  the  crop  to- 
wards maturity,  and  consequently  the  sseaon  of 
ripening  and  of  harvest,  is  dangerously  postponed. 
Prilled  grain  crops,  from  wanting  an  equable  and 
general  support  among  thdr  own  eteim,  owing 
to  the  distance  between  the  rows,  are  likewise 
more  liable  than  those  sown  broadcast  to  suffer 
injury  from  heavy  rains  and  strong  blasts  of 
wind,  by  which  their  stems  arc  apt  to  be  broken 
down  irregularly  and  interlaced  among  each 
other,  which  is  technically  denominated  '  knee- 
ahaekled.*  Owing  to  the  same  drcumstances, 
they  are  more  liable  to  be  root-fallen  or  wind- 
waved,  their  coronal  roots  beooming  disengaged 
from  the  soil  by  a  oirenlar  motioiL  or  waring, 
from  the  irreguhur  and  changing  inpolea  of  the 
wind,  a  circumstance  which  seldom  or  never  hap- 
pens to  a  regular  close  crop.  Upon  the  whole,  it 
is  the  general  opinion  of  judicious  and  experi- 
enced Scotch  husbandmen,  after  considerable  ex- 
perience in  drilling,  that  more  abundant  orope  of 
wiMat,  rye,  bariey,  and  oats,  may  be  raised  ia  the 
ordinary  broadcast  manner  of  sowing,  than  by 
the  drill-machine."  [Qeneral  £eport  of  Scotland, 
vol  i.,  pp.  3G8-9.] 

As  the  drilling  of  com  crops  unvolvee  a  great 
number  of  intricate  and  complicating  considera- 
tions, and  has  been  the  subject  of  much  conflict 
aad  flnetnatioa  of  opialon  among  the  best  dass 
of  fiirmers,  we  think  ourselves  happy  to  have  had 
the  means  of  exhibiting  both  the  j>re  and  the  eon 
of  it,  not  only  in  tilt  wetdk^  but  the  positive 
opinions,  of  so  prinodj  an  agrieoltmiit  as  Sir 
John  Sinclair ;  yet  vve  cannot  suppreM  a  notion 
that,  had  he  lived  till  the  present  day,  he  would 
have  exclaimed  agiunst  tlie  flMuhre  ooloiin  of 
the  dark  Bide  of  hh  nn-n  picture;  and  we  can 
scarcely  hesitate  to  di^uuss  the  subject  in  the 
pithy  summary  of  Ibrtin  Doyle,  "Though  TuU, 
the  originator  of  the  drill  husbandry,  was  ridi- 
culed at  first  even  for  drilling  potatoes,  tnrnip*, 
and  cabbage^  his  system  is  now  universally  pur- 
med  with  ngud  to  those  orofs^  and  thtte  ie  no 
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donU  «f  ite  being  «qna]ty  trndleiil  in  mpaot  to 

corn  crops."  Notices  of  tho  princiful  drill-naa- 
chines  will  be  found  in  the  articles  IlARnow, 
Grubber,  Diddlino,  Ti'rnii>,  aud  Sowiac-AIa- 
«surn. — Thi  Beak  Paiper$. — 1IunUr'$  Qtorgiad 
Esaayi. —  7^*  CiidopiuHa  of  HuAandry. — The 
Society  oj  GetUlemen't  Compete  Farmer. — Sir  John 
Smdair't  General  Report  of  Spoticmd^^^JourruU  of 
tk«  Royal  A  ffricultund  iMi^j-'Qmrterly  Journal 
of  Agriculture. 

DRIMTS.   A  genus  of  exotic  plants,  of  the 
magnolia  tribe.  Tbe  name  signifies  "  acrid,*'  and 
[  alludes  to  the  pungent  and  aromatic  prDperties 

(of  tbe  bark.   One  of  tbe  species,  JUrimys  Wintfri, 
called  \tf  some  boUiusta  WitUera  aroMWtfwis,  twe- 
nishea  the  Winter's  bark  of  our  drug  sliopH.  This 
I  plant  grows  wild  in  the  suoajr  vales  addacent  to 
I  the  Straita  of  Ibgellan,  and  wat  iatrodnoed  abont 
i  20  yean  ago  to  the  hothouses  of  Britain.   It  is 
;  a  large  cv.»r?rrcon  tree ;  and  has  smooth  elliptical 
leaves,  milk-white  flowers,  and  light-greeu  ber- 
ries^ spotted  with  black.   Its  bark  is  cannina- 
j  tive,  stomachic,  and  antiscorbutic;  but  is  very 
frequently  confounded  in  tbe  shops  with  canella 
alba.  Seven!  othertpeciea  of  Drinja  are  known 
to  botanists. 
DRINK.   See  Drexch. 
DRINK ING-POND.   See  Poxd. 
DRITINO.  Urging  forward  domestic  animals, 
I  whether  in  travelling  or  in  working.   This  is 
often  done  in  so  bad  a  manner  as  to  involve  great 
I  orudtj  to  the  animals  and  much  loas  to  the 
owners.    Cattle,  when  brought  out  to  be  driven 
anjr  oonsideraUo  distance  to  market,  ought  to 
have  Tory  Utile  undigested  food  upon  their  stom- 
ach; and,  when  upon  the  road,  they  ought  to 
travel  leisurely,  and  never  be  driven  into  either 
.  fatigue  or  excitement,  never  seriously  heated, 
I  never  much  tirged,  never  beaten,  never  allowed 
I  to  make  any  spontaneons  run  or  hasty  move- 
ment, nevtr  over-gorged  with  food,  and  always, 
j  aa  nearly  as  possible,  maintained  in  the  aame 
j  cool  and  easy  condition  as  if  they  Were  moving 
.  about  on  their  smnmcr  pastures, 
t      Sheep,  when  about  to  be  driven  to  market, 
should  be  aoieeled,  turned  upon  a  piece  of  coarse 
dry  pasture,  examined  in  tln  ir  hoofs,  and  ochre- 
marked  on  the  shoulder,  rump,  or  other  parts  of 
the  body;  when  eelleeted  for  llie  road,  they 
should  tx)  in  a  medium  state  between  repletion 
and  hunger ;  and,  when  on  their  journey,  they 
should  be  driven  slowly  and  coolly,  3  or  4  miles 
on  the  tii>t  1 1  V,  and  alx>ut  8  miles  on  every  fol- 
lowing day,  and  should  be  restrained  and  con- 
trolled by  an  experienced  and  cautious  dog,  and 
shoold  ei^oy,  daring  the  long  interval  of  daily 
rest,  an  ample  and  quiet  piece  of  pasture. — Tlie 
driving  of  pigs  is  difficult,  and  perhaps  ought  not 
to  be  attempted.  One  exodlent  m^od  of  get- 
ting them  along,  is  sparingly  and  warily  to  drop 
beam  n|>on  the  road  ;  and  if  this  method  be  con- 
j  joined  with  due  care  to  prevent  the  head  ones  of 
i  the  drove  from  bating  off,  it  will  be  ineompan^ 


DROPSY.  I 
bly  mora  aoeoonfU  than  uaf  mode  of  men  drii^  ^ 

The  driving  of  horses  in  waprPTon-drancht,  and 
espticiaily  in  cart-draught,  requires  much  atten- 
tion, great  care,  and  considerable  kindntm,  and 
is,  in  a  deplorable  proportion  of  instances,  very 
ill  or  even  very  cruelly  performed.  The  driving 
of  cari-honea  <m  the  atreeta  and  in  the  neigh- 
bourhood of  large  town?,  in  particular,  is  often 
performed  in  a  manner  altogether  heartless  or 
savage.  Constant  urging,  frequent  whipping, 
occasional  kicking  or  striking,  and  general  inat- 
tention to  the  several  methods  of  averting  pain, 
or  of  alleviating  labour,  are  so  often  the  cbarao- 
teriatica  of  honie-driving  in  dtiea  aa  to  have  been 
amain  catise  of  procuring  for  Britons,  among  our 
continental  neighbours,  the  atrocious  reputation 
of  being  the  moet  eniel  natioa  in  Enrope.  A 
good  driver  sees  that  both  the  yoke  and  the  load  i 
are  properly  adjusted  ;  he  av'.i'lM  ruts  and  ino- 
quahtivs  upon  the  road;  he  makes  gradual  de-  ! 
flesioa  in  order  to  paw  vehielea  and  obatraotions, 

and  uses  .rrj-ncrnl  yirt'iT^ntii n  against  any  j'jrk  or  • 
sudden  change  ot  niotion;  he  pursues  an  oblique 
line  in  winding  u  poa  an  aodi^ty  or  npon  a  rough 
or  adhesive  level ;  he  keeps  constantly  beside  his 
horse,  and  never  rides  on  his  cart  or  waggon  , 
wlun  it  is  laden ;  he  makes  any  occasional  altera-  ! 
tions  in  the  centre  of  gravity  which  an  lequidte  | 
to  equalize  either  tho  draught  or  tbe  pressure; 
be  does  not  permit  his  horse  U*  stand  with  a 
etnun  upon  him  on  a  declivity;  he  forbearai  ei- 
j  cei)t  in  extreme  cases,  all  use  of  tho  whip;  and, 
iu  general,  he  acts  with  kindness,  with  considera- 
tion, and  with  a  tteady  regard  to  both  the  com-  | 
fort  of  the  animal  and  the  economizing  of  his 
labour.    Puch  a  man  takes  more  work  out  of  an 
inferior  horse  than  a  bad  driver  can  get  out  of  a 
anperior  one ;  and  he,  at  the  mme  time,  pnventa 
all  the  outrage  upon  good  moral  order,  and  all 
the  enormous  indirect  injury  to  society,  which 
arise  from  the  practice  of  erndty. 
DRONE.    Pee  Bkk. 

DROP-DfiILL,  See  Bokb-Mavvu  and  Ton- 

SJP. 

DB0P6T.  A  watery  and  diaeaaod  awelling  in 

some  parts  of  plants.  It  occurs  chiefly  in  plants 
of  a  succulent  nature,  and  principall/  in  bulbs, 
tubers,  and  ftuita.  Tt  appean  to  arloe  from  the 
absorption  of  more  moisture  by  tho  spongioles 
than  can  be  secreted  in  the  plant  or  thrown  off 
by  the  leaves ;  and  it  is  known  to  be  caused  by 
excessive  manuring,  excessive  artificial  \v:it(»ring, 
and  an  nnnsual  aVnmdance  of  rain.  Ilnllis  and 
roots  affected  with  it  are  watery  and  swelled; 
frnita  an  watei^  and  insipid,  and  fnU  l>elbrebdag 

ripe;  and  leaves,  though  contituiing  green  and 
apparently  sound,  suddenly  and  prematurely  fail 
DROP6T.  The  morbid  and  excessive  secre- 
tion of  serous  matter  in  the  abdomen  of  man  ox 
of  the  dompfitic  nnituals.  Dropsy  in  the  horse  ia 
sometimes  so  extensively  understood  as  to  iQ- 
dude  hydrooephalua  or  water  in  tbe  head,  bydro- 
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I  tknx  or  mter  in  the  chest,  hjdrops-pericardii 
i  or  niter  in  the  pcriovdiiiin,  snuttrai  «ft  mter- 
I  fcrcy,  pirtinl  <.Bdema  or  swelled  legs,  and  ascites 
or  wat^r  in  the  belly  ;  but,  both  for  the  sake  of 
aethod,  and  in  order  to  aocord  as  much  as  pos- 
•HetiMi  pOfiHlftr  nomenclatnre,  m  understand 
it  exdnsivvly  in  the  List  of  these  ?cnpc^  \bdo- 
waal  or  true  dropej  in  the  horse,  is  seldom  a 
fRBtfy  «ft^Mm,  but  not  infrequently  feeolte 
fpm  some  other  diseases,  particularly  those  of 
1*1-  kHT5^y5.  the  liver,  and  the  smaller  intestines. 
lis  asti:u  symptoms  are  swelling  of  the  abdomen, 
decrease  of  urine,  a  degree  of  costivenees,  and 
nch  disanclination  to  exertion.  When  only  a 
^ptooaUc  or  secondary  disease,  it  can  seldom 
if  ever  Iw  mootmMiSf  lAteelced;  yet,  when  a 
prrnzry  disease,  or  when  in  favourable  clrcura- 
Raaocs  a  secondary  disease,  it  may  be  treated  by 
tcoics,  aperients,  smart  diuretics,  prolonged  fUo- 
tiMt,  frcqtu  Tit  and  gentle  exercise,  wim  dotb- 
iag,  and  wt-U-timed,  judicious  tapping. 

Dn^cy  in  the  cow  is  sometimes  so  acute  and 
n^id  m  Mtf  io  paM  thinogh  aO  lli  ateges,  and 
to  kin  th'j  animal,  in  the  course  of  two  or  three 
diys ;  and  whenever  it  assumes  this  very  acute 
fancier,  it  may  be  regarded  tt  inennble. 
Ckroaic  dropsy  in  the  cow,  on  the  other  hand,  is 
srrr.etimc-s  of  9uch  slow  development  as  to  effect 
eaiargement  of  the  abdomen  no  more  rapidly 
ftm ecfinaiy  improTing of  condition;  and  it  h 
diftinguisbablc  to  the  eye  from  hoovo  and  from 
fiataknt  eolic  by  its  Okusiug  an  enlargement,  not 
«f  tte  ado,  tmt  of  the  whole  bcUy,— and  from  im- 
provement of  condition,  by  its  being  accompanied 
with  lassitude  of  system,  dryness  of  skin,  roiiE?h- 
a«8S  of  ooat>  either  emaciation  or  pufl^  swelling 
«f  6bK  nocMitn  thint,  tad  aKernato  coative- 
m?-  and  diarrhoea.  A  complete  cure  can  rarely 
be  effected ;  and  the  most  economical  treatment 
iv  A«  oivner,  «•  wdl  m  not  the  leaat  hnmane 
far  the  animal,  i»  to  xcduco  the  enlargement  by 
^ap^ifi*.  ir>  improve  the  health  and  condition  by 
anemim  of  tonics  and  diuretics,  axxd  then  to  part 
wilk  ^  hnte  as  soon  m  die  is  rapidly  and 
pretty  well  improved.  Torturing  a  dr ui  sical  cow 
vitk  thixat,  is  sheer  crudtj,  and  has  no  sort  of 
■Mlifs  egect. 

Dropsy  in  sheep— or  water-sickness,  as  many 
ihcpher^"  call  it  —  is  occasioned  variously  by 
ecastituii-jual  debility,  by  bleakness  of  pasture- 
gnond,  by  too  free  use  of  turnip*  and  succulent 
{  ■-A,  ±nd.  by  accidental  circumstances.  It  occurs 
mmt  ireqnently  among  old  sheep,  and  on  bleak 
pMtaiea  A  tbeep  affected  with  it  HtfbUy  and 
diaa^folly  sweDs  in  various  parts  of  the  body, 
Wcotces  dull  and  languid,  and  eventually  has 
fEBSifc  ai»l  painful  distension  of  the  belly.  Tap- 
|i^g  it  eonetimes  useful  in  a  ewe,  but  hardly 
CT*r  of  any  service  in  other  sheep.  Even  tonics 
anc  very  doobtful  value.  The  chief  remedy, 
ernther  palliative,  aperient  aetion  upon  the 
^reb,  and  the  su!.f;tItution  of  prime,  dry,  chufT- 
cat  hmj  for  moiwknt  or  moist  foodi— !£/atW<  1 
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Veterinary  Art. — BartleCs  Fum'ety.' — Youatt  on 
Cbttfe.— Qeor.  Jmmal  of  AgricuUw9,<^-^^ner 
on  Sheep.— Journal  of  At  Rojfol  AfrictUtwt^ Sih 
defy  of  Eiu/(aii(l. 

DROrWORT, — ^botaniuaiiy  *S/<tmsa  jUipendiUa. 
A  beautiful  tuberons-rooted,  roeaoeoiu-flowered 
weed,  of  the  moist  meadows  of  I'ritain.  and  parti- 
cularly of  the  chalky  meadows  of  England.  Its  tu- 
betiareomall,  numerous,  eitonallyblaok,aad  in- 
ternally white  and  forinaceous,and  seem  a  groupof 
oval  knobs  or  glandules  hold  together  by  slender 
fibres ;  its  stem  is  round,  tlnn,  branched,  and 
about  two  feet  high;  its  radical  leaves  spread 
near  the  ground,  arc  pinnated,  and  7  or  8  inches 
in  length,  and  consist  each  of  many  serrated  and 
afanootalteraately  placed  leaflets;  its  stem  teavei 
are  few  and  small ;  and  its  flowers  grow  in  l&rge 
tufts  at  the  extremity  of  the  branches,  have  pre- 
vailingly a  creamy-white  colour,  and  Uoom  i^m 
June  tiU  October.  The  roots  have  astringent  and 
diuretic  properties ;  and  their  singular  grouping 
of  little  tubers  is  alluded  to  in  the  name  drop- 
wort.  A  donhle-llowered  variety  of  the  Britidi 
plant,  and  two  varieties  from  continental  Europe, 
are  cultivated  as  ornaments  of  the  parterre. — 
The  name  dropwort  also  belongs  to  a  hardy,  per- 
ennial-rooted, ornamental,  l);Uiurian  pluity  of 
another  genus. — PotentUla  filip^idula. 

DROPWORT  (WATKa),— botanically  (EnarUhe. 
A  genua  of  herboceone  plants,  of  the  umbelllfi»r^ 
OU8  order.  The  hemlock  or  saffron  spectbs,  (Emiv- 
the  crocaia,  is  one  of  the  mo^  poisonous  plants 
of  Enghind,  to  both  men  and  oattie,  and  ought 
to  be  well  known  in  order  that  it  may  be  care- 
fully avoided.  It  is  very  common  by  the  sidt^s 
of  the  Thames,  and  by  the  sides  of  ditches  and  of 
stiUotreamtiB-vciymMiyperteof  Englaad.  Ita 
roots  comprise  four  or  five  fusiform  knobs,  ex- 
ternally reeemblisg  parsnips,  and  sometimes 
fatally  mistaken  for  them  by  ignorant  peasants  ; 
its  stem  is  strong,  jointed,  hollow,  somewhat 
forlfod.  much  branched,  and  from  2  to  S  feet 
high  ;  its  leaves  are  doubly  pinnate,  and  have  a 
dark  diining  green  colour,  and  Mnewhat  re- 
semble those  of  the  hemlock  pknt,  but  have  a 
lighter  verdure ;  and  its  flowers  are  numer- 
0118  and  crowded,  form  large  and  dense  umbels, 
have  a  white  colour  tinged  with  purple,  and 
bloom  from  June  till  August.  A  fetid  an  i  vrry 
poisonous  juice  flows  from  puncture,  wound,  or 
fracture  of  almost  any  part  of  the  plant,  but  is 
particularly  abundant  and  virulent  from  the  root. 
The  radical  juice  looks  at  first  like  milk,  but 
afterwardo  aaaumei  a  saflron  colour ;  and  It  con- 
tracts, inflames,  and  ulcerates  any  part  of  the 
human  system  on  which  it  is  allowed  to  operate, 
— and  has,  iu  many  instances,  produced  violent 
disease  and  even  sudden  death.  Horses  have  been 
known  also  to  eat  the  roots  and  be  killed  by 
them.  Yet  this  violently  poisonous  plant,  as 
fcund  on  SeottM  soil,  is  said  by  botanists  to  be 
innocuous ! 

The  fistulous  species,  CEaanth  Jittulom,  also 
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grows  wild  by  the  sides  of  British  lUtdics  and 
dnggbb  fltmms,  and  has  the  bad  fame  of  being 
very  poisonous  in  Englanc!,  though  not  with  the 
same  Tirulenoe  as  the  hemlock  species.  Its  stem 
is  from  S  ioAf&db  hi^ ;  and  itsflowen  uellwh- 
coloured. — The  silautn-luavod  species,  one-lliird 
taller  than  the  preceding,  gruws  likewise  in  the 
ditches  of  Britain ;  and  the  pimpinellaplike  spe- 
cies, a  comparatively  dwarfish  kind,  grows  wild 
in  the  salt  marshes  of  England  ;  but  these  are 
not  known  to  be  noxious. — Nearly  a  score  of  for- 
eign species  have  been  introdooed  to  cozioas 
botanical  collections  ;  hut  all,  exf^'^ptinfr  ortr  pmnll 
eveigreen  herb  from  the  Cape  of  Uood  Hope,  are 
quite  or  nearly  harmleM.— >The  name  (Bnanihe 
signifies  wine-flower,  and  alludes  to  a  vinous  sort 
of  fragrance,  posseaaod  by  the  flowers  of  the  best 
known  species. 

DROSEKA.   See  Snirnsw. 

DROSKY.  A  kind  of  lij^ht,  four-wheeled  car- 
nage, first  used  by  the  Kussians.  it  is  not 
eo'wred,  and  its  side  seats  eontain  a  greater  or 
less  number  of  persons.  The  lower  wheels  are 
covered  with  wings,  which  keep  off  the  mud. 

DROSOMETER.  An  instntment  ftr  ascer- 
taining the  quantity  of  dew  which  falls.  It  con- 
sists  of  a  balance,  one  end  of  which  is  furnished 
with  a  plate  fitted  to  receive  the  dew,  the  other 
ooBkaiiriag  a  ivcigbt  ^teoted  from  it. 

DROUGHT.  Thirst  or  want  of  drink  in  ani- 
mals i  alto,  a  long  continuance  of  dry  weather  or 
general  mnt  of  rain. 

DROVER  A  person  who  drives  cattle  to  dis- 
tant markets.    Sec  the  article  Ditivixo. 

DROWNING.  A  sort  of  death  caused  by  im- 
mersing the  exterior  opening  of  the  respiratory 
tube  in  a  liquid.  Actual  death  is  often  preceded 
by  apparent  death,  and  it  is  possible,  if  this  state 
has  not  oontinned  too  long,  to  Temaoitate  a  per- 
son apparently  drowned.  See  the  article  As- 
phyxia. This  circumstance  has  led  to  careful 
investigations  of  the  nature  of  drowning,  and 
also,  in  the  neighbourhood  of  seas  and  large 
rivers,  to  the  erectloa  of  public  institutions  for 
the  resuscitation  of  persons  apparently  drowned. 
Tide  kind  of  death  fenlabee,  likewin,  a  aUBoolt 
subject  for  medical  jurisprudence,  and  givc^  oc 
casion  to  the  inquiry,  whether  a  body  found  in 
the  water  was  actually  drowned,  or  wfaetber  Hfe 
was  lost  in  some  other  way ;  and  great  attention 
has  been  paid  to  the  marks  of  this  sort  of  d'-ath, 
which  are  to  be  found  upon  the  body.  But,  nut- 
■vrithstamiing  all  thie  paim,  laueh  uncertainty 
Ftill  hangs  over  the  subject.  This  remark  is 
true^  as  well  of  the  manner  in  which  death  is  the 
eoaeeqtwnee  of  immenioa,  aa  ef  the  signs  of  hav- 
ing been  drowned,  and  the  means  of  resuscitating 
from  apparent  death.  If  a  pcTSon  voluntarily 
imtuerst^s  his  head  in  watur,  be  perceives  a  roar- 
ing in  his  aan,  a  tickling  in  his  nose,  a  pressure 
upon  his  breast,  and  a  kind  of  stupid  feeling.  If 
a  man,  unable  to  swim,  falls  into  the  water,  he 
inatinetively  malM  evcty  ezeztion  to  ewrnpe  from 


it ;  he  holds  his  breath,  moves  his  head  up  and 
backward,  lays  hold  <ilt  every  solid  body  which 

presents  itself,  and  even  grapples  at  the  bottom 
of  the  water.   These  struggles  continue  a  longer 
or  ahorter  time,  aeeording  to  the  etrength  and 
presence  of  mind  of  the  unhappy  subject :  at  last,  ] 
he  sinks,  exhausted,  becomes  unconsctoos,  strives 
to  breathe^  dram  in  water,  and  life  if  gone.  If 
the  body  is  taken  from  the  water,  it  is  commonly 
found  to  be  very  cold ;  the  liiubs  are  stiiT,  the 
countenance  distorted,  livid,  and  often  pale,  the  ' 
eyee  half  open,  the  pupils  oilarged,  the  mouth  | 
filled  with  foam,  tho  breast  and  re^-'i'm  of  the 
upper  stomach  expanded.  Sometimes  the  body 
ie  etiU  warm,  though  it  cannot  be  reanimated, 
the  countenance  blue  and  distorted,  the  veins 
of  the  neck  much  swollen.    This  takes  place 
when  one  is  drowned  in  alcohol,  or  in  marshy  or 
warm  water,  or  when  a  person,  in  a  state  of  in-  1 1 
toxication,  or  with  a  full  stomach,  or  a  heated  ' 
body,  ialls  overboard.  On  opening  the  body  of  a  j 
person  who  hae  been  drowned,  the  epiglottis  is  ! 
found  to  l>e  raised,  bloody  foam  appears  in  the 
windpipe  and  bronchial  passages,  the  lungs  are 
'^oft  and  distended,  a  large  quantity  of  black  fluid 
blood  ia  collected  in  the  right,  and  less  in  tho 
left  cavity  of  the  heart,  a  little  water  is  in  the 
stomach,  and  the  vessels  of  the  brain  arc  swelled 
withUeod.  Death  Is  eometimea  caueed  by  suffo- 
cation and  want  of  air,  and  sometimes  as  in  apo- 
plexy: in  the  latter  caset,  it  happens  very  speed- 
ily, and nUtde if»t«r  ii  tuffieient  to pruduue  it,  i 
if  the  person  falls  upon  the  face.    In  this  case,  '; 
when  the  body  \f>  op'^nod,  the  foam  in  the  wind-  i  ' 
pipe  is  wanting,  and  tuc  vessels  of  tlie  liead  are  ^ 
fuller.    The  various  eonttitnents  of  the  water,  | 
Bucli  as  irrespirable  pise?,  contribute  also  to  mo- 
dify and  complicate  the  mode  of  death.  ] 
The  following  are  the  methods  of  treatment  ^ 
recommended  by  the  London  Humane  Society  | 
for  the  Recovery  of  Persons  in  a  State  of  Sua-  < 
ponded  Animation.   As  drowning  is,  probably, 
the  most  frequent  accident  by  which  aaluiation 
is  suspended,  we  give  all  the  rules  of  the  society 
h«re,  and  shall  refer  from  f  aiszunh  dcc^  to  this  i 
artlde. 

Cavtimt.   t,(m  no  time.  Avo!d  sTI  rough  uMifre. 

Never  hold  the  body  up  by  the  feet ;  nor  roll  the  ( 
body  on  ca&ks ;  »or  rub  tbe  btxiy  with  salts  or  spirits;  : 
nor  inject  tobacro  smoke  or  infusion  of  tobarri;  1 
Restoratwe  Memt.  ^  If  apparently  drowned,  send  | . 
aiiickly  far  medieal  asristance; — but  do  not  delay  the  1 1 
following  mrann : — C4)nTey  the  body  cnrefuHy,  with 
the  bead  and  shouIderB  supported  in  a  raised  position,  ; 
to  the  nearest  house.    Strip  the  body,  nnd  rub  it  •  i 
dry;  then  wrap  it  in  hot  blanket':,  nnd  place  it  in  a  ! 
warm  bed,  in  a  warm  ciiaiiilxT.     Wipe  and  cleanse  ' 
the  mouth  and  nostrils.   In  order  to  restore  the  ti»> 
taral  warmth  of  the  body,  move  a  heated  covered 
warniing  pan  over  the  bark  and  spine;  put  blnddoni 
or  bottles  of  hot  water,  or  heated  bricks,  to  the  pit 
of  the  .■itornaeh,  the  nni)  pits,  betwcHin  the  thighs, 
and  to  the  soles  of  the  feet;  foment  the  body  with 
hot  flannels;  but,  if  possible,  immerse  the  body  in  a  j 
warm  bath,  as  hot  as  the  band  ean  bear  wrttbout  I 
pain,  as  this  is  prefeimble  to  the  other  mmmom  for  re-  ! 
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i  coring  wwTinh;  nib  the  body  brwkW  wiUi  the  band ; 
:  M»N»  iMiwmtr,  tmptad  the  uw  of  the  other  means 
*  time.  In  order  to  restore  breatliing^,  in- 

j  trodoc*  the  pipe  «f  a  eomnion  bellows  (wherp  the 
■  c»  J'-.*  :^  rf  tlie  toriffy  i-.  rmt  at  band)  intd  .  i  r  !  ,»>;- 
,  tr:.  t»i.'c;uliy  cio^iiip  the  otber  and  the  inoutb ;  at 
J  til-  s^ne  time  drawniig  downwards,  and  pushing 
ftmth  imckv-urd-,,  xhe  apper  part  (M' the  wiodpipe*  to 
allow  a  more  i'cve  aiimission  of  air;  blowthe  Mllowi 
l<««^iB  order  to  inHate  the  lungs,  till  t?ic  hn  nst 
j  be •  itlle  ;  the  tnouth  and  nostrils  aljould  tlien 

I  bp  sft  fret",  niKl  II  moderate  presnare  made  with  the 
W.4  upoit  the  che^t.  Repeat  this  process  till  life 
srp^ar*.  Electricity  to  be  employed  early  by  a  me- 
a««rtant.  Inject  into  the  stoottch,  by  mesni 
^  M  daatic  Mhc  9f  eyrinfe.  hdf  a  pint  of  warm 
hMMrfv  «ad  iniiter«  or  wine  and  water.    Apply  sal 

lehme  or  bartsbom  to  the  nostrils  If  apparent iy 

dead  from  intense  foliJ.  rub  Xha  iKxiy  over  with  ■.Jiovv, 
ice,  or  cold  wator.  Re-tore  %varinth  by  slow  de- 
grtes;  and  after  some  time,  if  necessary,  emplov  the 
Beam  reconmeaded  for  the  drowned.  lo  theie  ec- 
C9<ienu.  it  is  highly  dangerous  to  apply  heat  too 
•••if-  — If  apparently  dead  from  harigin»^.  in  addition 
i»ue  means  recommended  for  the  drowned,  bleed- 
9f  tbonid  rarly  he  employed  hy  a  medical  assistant. 
— If  apparentiv  dead  from  nosriou*  vapours,  &c.,  re- 
■owe  the  body  into  a  cool,  fresh  air.  Dash  cold 
wKtt  oa  the  neck,  face,  and  breaat,  fireqiMatly.  If 
*e  body  be  cold,  apply  wanntli,  aa  rveommendcd  for 
the  drowned.  V^e  the  means  a-;  above  rooomnund- 
«d  for  iaflatini:  tho  Itmffs.  Let  electricity  (p^rticu- 
»rly  m  accident-*  from  li>,'htninx)  be  early  employed 
b;  *  tfKedicai  aAAiiitant — it  apparently  dead  from  in. 
toxication.  lay  the  body  on  a  bed  with  the  bead 
«ard  ;  nmote  the  neckcloth,  and  loosen  the  clothes. 
IMnlw  ineWwrtly  medical  aanfftanee,  as  the  treatment 
Mat  hp  retarulatfd  liy  the  state  of  the  [>atiiTit ;  but, 
io  the  oicaci  time,  apply  cloths  soaked  in  &ild  water 
to  the  head,  and  h>ottIis  of  hot  water,  or  hot  bricks, 
to  tbe  calves  of  the  l.-^js  and  to  the  feet.— If  appa- 
mtlr  dead  from  apoplexy,  the  patient  shoald  be 
cool  air,  and  the  clothes  loowncd,  parti- 
.  bdM  the  neck  and  breast.  Bleeding  mu^t 
be  early  employed  Ijy  a  medicuJ  UKiiistant;  the  quaii- 
tit»  re<nil*t«fd  by  tlie  *l4t«j  of  the  pulse.  Cloths 
•oat.'ti  i-i  watt-r.  spirits,  or  vinegar  and  water,  should 
he  appGed  to  the  head,  whidi  aboold  be  imtnntlv 
^■M.  AU  stiinulaou  ahoold  be  •VDided.~In 
mam  of  oieip  dt  toleil,  or  strokes  of  the  BWl,  th* 
Mae  Beans  are  to  be  used  as  in  apoplexy. 

G'l^rcl  oh'triations.  On  rest<iratiuri  to  life,  a 
Vra-*;<.fn.tul  of  vnuux  water  should  be  given;  and 
tken.  if  the  poxrer  of  swallowiBg  be  returned,  small 
fnAtioa  o(  eram  «#io^  or  w«&  bnuidr  and  water, 
mm:  the  patioBt  eboold  be  kept  in  bed.  and  a  dis. 
yonuoa  to  aleep  encouraged,  except  in  ca>es  of  in- 
^nxaXum,  apoplexy,  and  ctmp  dc  soleil.  (Jreat  rure 
■  '  jjLjijt*.'  'M  niaiiitain  the  restored  vital  actional, 
kjC,  At  U*e  mmoe  time,  to  prevent  uodue  excitement. 
The  treatmeat  recommended  by  the  eociety  is  to  be 
jwiewed  in  for  three  or  four  hoim.  It  is  an  er. 
MOM*  opnioa  that  penons  are  irrecoTcnible  be- 
caosc  !ife  docr.  not  >oo  i  i:i  iac  its  appearance;  and  it 
is  s^u'd  to  suppose  that  u  txMly  must  not  be  med* 
£ec  «ntb  or  MMoeadwhhoat  the  perailMion  ofa 
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J>%0(k,  Any  sabetance,  whether  simple  or 
«Hpav4  wUdi  b  ued  in  ngi^  medtoal 
poctloe.  31->gt  kiads  of  drugs  sold  ia  the  drug- 
Asfi  are  more  or  Jese  adulterated  ;  and  some 
Wtmtk  -vile  and  barefiuaed  counterfeits  as  cau 
i^MBMxly  on  6<:'QseIcss  and  unwary  f^unoiimn 
fttcHpawdiaMa.  Sea  tha  artiele AsmuiaA- 


DRUPE.  A  fruit  containing  a  nut,  or  what  is 
pop«Uarly  caUed  "a  stone,  '  within  a  soft  and  pulpy 
pertowp.  Funiliar  examples  of  drupes  ure  cher- 
ries .ind  plurna. 

DKYA8.  A  genus  of  low -growing,  hardy, 
eTcrgreen,  trailing,  ornamental  phnts,  of  the 
roeaceoufl- flowered  hmOj.  The  cight-petaled 
species,  D.  octoj^tala,  grows  wild  on  the  rocky 
mountains  of  Britain,  and  is  one  of  the  most 
ha&dMme  of  our  native  alpine  plants.  Its  roots 
are  woody  and  strong;  its  stems  are  erect  and 
▼ery  short,  and  form  a  large,  matted,  leafy  tuft  ; 
lie  leave*  an  smooth,  ovate,  nearly  an  inch  long, 
a  dark  shining  green  above,  and  arioh  eottony 
white  below ;  and  its  flowers  are  large  and  soli- 
tary, have  a  brilUant  white  colour,  and  bloom 
from  Jime  till  AognsL  A  beautifld  vaiiety  of 
tliis  species  was  intri>duced  about  45  jMta  ago 
from  North  America,  and  two  other  spedea  were 
moreveeently  introdaoed  from  Oanadu  and  Green- 
land. AI]  nviuire  peat  soil ;  and  thefoieigtt^e. 
cies  need  a  little  winter  protection 

DRYMONIA.  A  small  genua  of  very  splendid 
tropical  plants,  of  the  geeneria  tribe.  The  two- 
ooloured  species,  D.  lic^ffn-^  cnlled  by  Jacquin 
Bederia  «erriUaia,  was  introduced  to  Britain, 
aboot  40  years  ago,  fm  the  West  Indies.  It  is 
shrubby,  and  of  such  a  climbing  habit  as  to 
throw  out  long  roots  or  ffH^h-r-;  r,U  the  way  tip  tlie 
stem ;  it  clings  to  a  wall,  and  admits  of  training, 
in  the  same  manner  astheoonUttOQivy;  itgrowi 
with  remarkable  free  I  m,  and  soon  establishes 
itself  upon  the  walls  of  a  stove  \  its  foliage  ia 
smooth  and  »  deep  green;  and  itsllowen  have  a 
pale  or  greenish  ydluw  colour,  slightly  spotted 
with  brown,  and  are  very  hairy  within  the  tube. 
A  drymonJa  atOI  brings  a  very  high  price  in  the 
nurseries. 

DRY-ROT.  A  term  or  name  applied  to  a 
rapid  decay  of  any  vegetable  matter,  when  it 
hM  the  appeMnaoe  ef  being  tolerably  dry,  but, 
in  general,  13  applied  only  to  timber  when  in  that 
state,  and  ia  bo  named  in  contradistinction  to 
the  eowmon  mode  of  decay,  by  being  exposed  to 
the  alternate  states  of  wet  and  dry.  There  are  a 
great  number  of  causes  for  this  species  of  decay: 
some  are  quite  simple,  others  are  very  compli- 
oited ;  j»e,  whatever  nay  be  the  original  cause, 
simple  or  compound,  fT  0  rfTccts  are  the  same, 
namely,  to  rendor  the  timber  useless,  by  destroy- 
ing its  elaatielty  and  toughness,  rendering  it  in- 
suflicient  to  resist  any  considerable  pressure,  and, 
indeed,  for  any  of  the  useful  purposes  to  which 
timber  ia  applied.  When  timber  is  in  a  tolerably 
dry  state,  any  means  whioli  will  abaori>  or  extraot 
its  oxygen  frotn  tlie  other  ct>mponent  parts  will 
leave  it  in  the  state  <»mmonly  called  dry  roUen. 
Moist,  warm  eitnationa,  wHh  little  or  no  current 
of  air.  arc  the  most  likely  to  generate  this  evil. 
The  elHuvia  from  timber  in  svich  a  state  of  decay 
win  rapidly  carry  its  effects  to  the  circumjacent 
timber,  however  dry  it  naj  appear;  and  any 
■ort  of  timber  wiU  be,  in  a  voy  fittle  time«  ten- 


Digitized  by  Google 


lie 


DUCK. 


dered  quite  useless.  Wbea  timber  is  exposed  to 
any  considerable  degree  of  noistttn  Mid  b^t, 
fungi  of  various  shapes  and  textan^  MMXvding 
to  the  species  of  timber,  and  other  causes,  wi!l 
appear  upon  it ;  and  although  this  fungous  mat- 
ter be  niny  ts  elfeet  of  tbe  dry-rot,  yet  it  ii  m 
truly  a  cause  of  the  same  evil.  There  arc  no 
means  of  restoring  ruttea  timber  to  a  sound 
state,  «ad  the  dry>rot  o»n  only  be  cvredy  a»  it  ii 
cidled,  by  removing  the  decayed  and  afTLctod 
parts,  clearing  away  all  the  fungi,  and  destroying 
its  vegetating  principle,  with  which  the  bard 
nutcrials,  such  as  bricks  or  etonefinftybMVe been 
impregnated.  Fur  this  purpose,  a  strong  solu- 
tion of  iron,  copper,  or  wnc,  is  used  with  advan- 
tage. This,  with  tbe  •dinlasio&  of  %  large  quan- 
tity of  air,  is  very  advantageous,  ^fany  persons 
have  written  on  the  subject ;  and  the  noetrums 
propoeed  are  m  numerous  as  their  aatboit.  Bat 
the  only  really  effectual  method  of  preventing 
dry-rot  is  the  re<:ontly  invented  and  now  wcll- 
knuwa  one  which  will  bo  noticed  in  our  article 
Ktasizixo.  Bfooh  also  nay  be  done  by  cutting 
timber  in  winter,  and  properly  seasoning  it,  by 
steeping  it  in  water  for  some  time,  a&d  then 
thoroughly  drying  it  before  it  !•  used  in  bnUding. 

DUCK.  A  very  extensive  and  natural  genus 
of  water-birds,  which  are  found  in  ail  parts  of 
the  world.  It  has  been  divided  by  naturalists 
into  an  infinity  of  different  genera ;  to  such  a 
degree,  indeed,  that,  according  to  some  of  the 
distinctions  which  have  been  made,  it  would  be 
impoeaiUe  to  leave  tbe  ftmalee  of  leveral  ipeeiee 
in  the  same  genus  with  the  males.  T!i  ■  prince 
of  Musignano  is  of  upinioD,  that  they  might  be 
advantageously  separated  into  fimr  tab-genera, 
in  wbidi  we  ahill  fbllow  Idn.  Hmob  are  aruer, 
or  goose,— <ry<jrH!M,  or  swan, — anat,  or  duck, — and 
fvlignla.  Thirty-oue  species  of  this  interesting 
genus  inhabit  North  Amerioa,  being  within  one 
of  the  numl>er  found  in  Europe :  of  these,  twenty- 
one  are  common  to  the  two  continents,  leaving 
ten  peenliar  to  America,  and  deven  to  Europe. 

The  mallard,  or  common  wild  duck,  id.  6<McAa«, 
is  found  both  in  Europe  and  America.  This  is 
the  original  stock  of  the  domesticated  duck, 
which  appears  to  have  been  reclaimed  at  a  very 
early  period.  The  nest  is  usually  placed  in  the 
most  solitary  recesses  of  a  marsh  or  bog,  among 
coane  gran,  raeds  and  rashes,  and  generally 
contains  from  twelve  to  sixtetiu  egg;*,  of  a  dull 
greenish-white.  The  flesh  of  tbe  wild  duck  is 
held  in  general  estimation,  and  various  methods 
are  resorted  to,  in  order  to  obtain  these  birds  in 
quantities.  In  Picardy,  in  France,  vast  numbers 
are  takt;n  ia  decoys,  and  sold  in  tbe  Paris  market, 
where,  in  one  season,  30,000  ftanfla  have  been 
paid  for  the  produce  of  the  small  lake  of  St  T  a  n 
bert.  They  also  abound  in  Lincolnshire,  aud  are 
there  taken  in  great  quantities,  by  neariy  the 
same  means  as  in  Picardy.  Pennant  had  an 
account  sent  hitn  of  the  produce  of  ten  decoys, 
which,  in  one  winter,  amounted  to  32,200. 


DUCK-S-FOOT. 


The  Muscovy  duck,  A.  motc/tata,  is  the  largest 
of  the  duck  kind,  and  approaohes  neariy  to  the 

size  of  a  goose.  It  has  obtained  its  name  from  a 
strong  smell  of  musk,  which  exhales  from  its 
body,  and  not  because  it  comes  from  Russia,  as 
has  been  suppoaed.  The  Muscovy  ducks  are 
tamed  in  great  ri'inn titles  in  the  We?t  Indies, 
and  arc  found  wild  in  Guiana,  where  they  nestle 
on  the  trunki  of  trees,  close  upon  the  water's 
edge.  They  feed  in  the  morning  upon  a  plant 
called  wild  rice,  and  seldom  permit  the  sporta- 
man  to  approach  within  gunshot. 

The  canvass-back  duck,  A.  ratttauriOt  1"  pecu- 
liar to  North  America,  and  was  known  to  the  epi- 
cure long  before  it  was  described  by  the  natund- 
ist.    We  are  indebted  to  Wilson  for  the  Urst 
account  of  it.    He  gave  it  the  name  of  the  plant 
on  which  it  feeds,  and  which  had  been  called  1 
after  tbe  oelebrated  7al]isneri.    The  canvBSs>  | 
back  ducks  arrive  in  the  United  States  from  I 
the  north,  about  the  middlo  of  October,  and,  , 
principally,  assemble  in  tiie  numerous  rivers  in 
the  neighbourhood  of  the  Chesapeake  Bay.  On 
the  Susquehannah,  they  are  called  cin-.-isa-hach,  \ 
on  the  Potomack,  whiu-laGk$f  and  on  James' 
river,  sAsMWilef^    When  tfa^  fint  arrive,  they  ' 
are  very  lean ;  but,  from  the  abundance  of  their  ' 
favourite  food,  they  become  fat  about  November,  i 
They  are  sometimes  found  in  such  multitudes  as 
to  cover  several  acres.    From  the  great  demand 
f  )r  these  dncks,  and  the  high  price  they  always 
command,  various  methods  are  employed  to  de- 
ooy  them  within  gnn-ehot.  The  moat  anoeessfol  . 
is  that  termed  toUintj,  in  which  they  are  enticed  j 
to  approach  the  shore,  bj  means  of  a  dog  pro-  { 
perly  tnined.   The  e«nvass>baek  is  constantly  , 
attended  by  another  species,  the  widgeon,  A.  \ 
atnertcana,  which  manages  to  make  a  good  sub-  ' 
sistence  from  his  labours.  This  bird  is  extremely  ' 
fond  of  the  tender  roots  of  that  patHealar  apeetes  < 
of  plant  on  which  the  canvass-back  feeds.  The 
widgeon,  which  never  dives,  watchea  the  moment  . 
tin  oanvasalwob  rises,  and,  Ufhf  ha  htm  hit  \ 
eyes  well  opened,  snatohsa  tile  vorMt  Ikom  bis 
mouth,  and  makes  off.  ' 

DUCK'S-FOOT,— botanically  rodoph^llum,  A 
genus  of  curious  plants,  fonning  with  tbe  genua 
JufTersonia,  the  rii'titnl  order Podophyllacctr.  The 
I  plants  of  this  order  have  a  purgative  juioc,  and 
I  are  nearly  related  to  the  white  water-Iilj  and  to 
I  the  herbaceous  barberries.  But  only  one  speoies 
of  each  genus  occurs  in  British  gardc>Qs.  The 
duck's  foot,  or  peltate  May  apple,  Podophylium 
peltatum,  was  introduced,  nearly  two  eentnriea 
ago,  from  North  America.  lt$  mots  comprise 
many  thick  tubers,  very  vivacious,  very  eprt^ading 
in  growth,  and  ftstened  together  by  lleehy  fibree ; 
its  stems  are  numerous,  about  C  in.  hos  high, 
forked,  and  each  sustaining  one  pinnate  leaf,  con- 
sisting of  flrom  ft  to  7  fbUoles ;  it*  flowern  are  rt'd 
and  nine-petnlled,  and  appear  in  May  ;  and  ita 
fruit  have  the  size  and  shape  of  roso-hipa,  and 
ripen  from  a  green  to  a  yellow  colour. 
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PUCKW££D,-^tanicMl7  Lmm.    A  genus 
«f  aqioatitt  pfamta, of  thft  order  Tlaviatoi.  They 

Wong  t-j  the  extreme  rrrge  of  pliainogaraous 
piants;  and  are  nearij  alUcd,  in  simplicitj  of 
i^etare,  to  iho  algMk  Tvar  species,  aU  annualt 
.j  aad  floating  plants,  abound  in  the  ponds,  ditches, 
I   ind  other  ttagnaat  waters  of  Britnin.  They 
have  the  appearance  of  small,  roundish,  leaf-like 
,  ttw;  thifai*  greedily  eatanbjdodca,  and  are 
often  propB^nted  by  them  from  pond  to  pond; 
!   and  when  allowed  00  to  spread  as  to  form  a  uiat- 
•  ting  athwart  the  lurftoe  of  any  waters,  they 
fp>^IIy  oooasion  the  death  by  suflbcation  of  all 
'    the  hsh  which  the  waters  may  contain.   A  num- 
ber of  foreign  species  arc  known  to  botaaiata. 
DUOrnjrrr.   The  extennbifity  and  cohesion 
particle.",  vhtch  enables  metal  to  be  drawn 
I  afco  wire  without  breakii^.    The  ductility  of 
'  MM  bodies,  espedally  of  gold,  is  Terysnrpiidng. 
A  single  grain  of  ■^<M  may  he  Btrctched  under 
the  hamoier  into  a  leaf  that  will  cover  a  house, 
«ad  yet  the  leaf  mnun  so  comi^ot  aa  tiot  to 
[  ten^mit  the  rays  of  light,  nor  even  admit  spirit 
'   rif  win-*  to  transndo.    But  M.  R6anmur  has 
shown  the  ductility  of  gold  to  be  still  greater. 
Wkat  im  «ned  gald««iK,  ovary  body  Icnows,  is 
only  ftilTer  gilt.   The  cylinder  of  eilvor.  covered 
'  mtin  imi  gold,  is  drawn  ihroogh  the  hole  of  an 
'  mm,  aad  the  gilding  la  attended  with  the  wire, 
to  whatever  length  it  may  be  stretched.  Now, 
M.  Rcaumnr  show?,  that,  in  the  common  way  of 
diawing  gold-wire,  a  cyliuder  of  silver,  twenty- 
tvo  inches  l«mg,  and  fifteen  lines  in  diameter,  is 
stretched  t-i  l.lGn..'520  feet,  or  is  6.34,H92  lines 
Linger  than  before,  which  amounts  to  about 
littyHaafan  laaguea.  To  wind  thia  thread  on 

iiTk,  f  .r  u-se,  it  is  first  flatteur  l.  in  iloing  which, 
it  stretches  at  least  one-seventh  further,  so  that 
the  twenty-two  inches  are  now  111  leagues ;  but 
» the  flattening,  instead  of  one-eerenth,  it  could 
rtretclied  one-fourth,  which  would  bring  it  to 
liu  lfsig;nf<i.  This  af^^us  a  prodigious  ezten- 
'  mm,  attd  y«A  it  ia  Botfung  to  what  thia  gentle- 
nan  has  proved  p  -ld  to  \>e  capable  of  When 
>  ^am  is  pcaetiatcd  with  the  heat  of  lire,  it  can 
ha  BMncad  Ska  aoft  wa^aiid  may  be  drawn  oat 
ate  chrsadaexoeedii^y  long  and  fine.  Ordinary 
■pirtner?  do  not  fi»rm  their  thrends  of  silk,  flax, 
ar  iae  like,  with  half  the  ease  and  expedition  the 
flaaMfiHMta  do  threads  of  this  brittle  matter. 
Sxrie  of  them  are  made  into  plumes,  and  used  in 
osber  works;  tbey  are  made  mooh  finer  than 
hmt,  aaad  bend  and  ware,  like  hair,  with  every 
wiod.  Two  Workmen  are  employed  in  making 
them :  the  first  hc^  one  end  of  a  piece  of  glass 
OTcr  the  flame  of  a  lamp,  and,  when  the  heat  has 
aaftcated  it,  the  second  opemtor  applies  a  glas.<( 
hook,  and  draws  out  a  thread  of  glasa,  which 
alill  adiieres  to  the  mass ;  then,  fitting  his  hook 
m  tba  riiu— tunoo  of  a  whasi  aboat  two  feet 
uvJ  a.  baif  in  diameter,  he  turns  the  wheel  as  fast 
as  he  pteaaes,  till  it  is  covered  with  a  skeia  of 
The  parts,  a«  they  reoadafroaa  the 


flame,  by  gradually  cooling,  become  more  cohe-* 
aive:  the  parta  neareat  the  fire  ara  alwaya  the 

least  cohesive,  and,  cunsequently,  must  give  way 
to  the  cfibrt  made  to  draw  them  towards  the 
wheel  These  thmada  are  eounonly  of  a  flat 
oval  shape,  being  thiea  W  foar  times  as  broad  as 
thick  ;  some  of  thcrn  focm  scarcely  bigger  than 
the  thread  of  a  silk-worm,  and  arc  surprisingly 
dextUa.  If  the  two  ends  of  such  thnads  are 
knotted  together,  they  may  be  drawn  and  bent 
till  the  aperture,  or  space  in  the  middle  of  the 
knot,  doea  not  exoead  <»a-foiirth  of  a  line,  or 
onc-forty-eighth  of  an  inch,  in  diameter.  The 
flexibility  of  glass  increases  in  proportion  to  the 
fineness  of  the  threads ;  and,  probably,  had  we 
the  art  of  drawing  threads  as  fine  as  a  spider^s 
web,  we  might  weave  stuffs  and  cloths  of  them, 
but  could  never  make  them  long  enough  to  be 
aervioeahle.  See  DiviaimtiTT. 

DrLC.\MARA.    See  Bittersweet. 

DULSE, — botanic^dly  Ualj/maiia.  A  genus  of 
marine  pUmts,  of  the  alg»  order.  The  eatable 
and  the  palnate  ipecies,  H.  ednlif  and  H.  palmata, 
are  well-known  as  occnlcnt  fuel  by  almost  all 
persons  readent  upon  any  of  the  British  coasts ; 
and  aie^  ilk  many  diatriela,  gatiiend  in  large 
quantities,  not  only  for  edible  consumption  on 
the  spot,  but  for  sale  as  a  coarse  luxury  to  the 
poor  people  <rftowtt8.  fleveral  varietiea  of  these 
species,  and  idso  four  entirely  different  species 
occur  on  our  shores ;  and  nearly  a  score  of  other 
species  or  varietiea  have  been  described  by  bo- 
tanists. The  eatable  species  abounds  in  autumn, 
and  the  palmate  apeciea  ia  winter.  See  the  ar- 
ticle Fuel, 

DUV.  A  eolour  partaking  of  brawn  and  black. 

T>arge  dun  horses  are  generally  well-tempered, 
good-feeding  animals,  neither  swift -footed  nor 
very  strong,  but  well  adapted  to  the  labours  of 
the  farm ;  but  small  duns,  when  lomewhat  highly 
bred,  suit  excellently  for  the  curricle  or  the  phae- 
ton, and  when  they  have  a  dapiding  of  a  darker 
eokornpon  thdrpnvai]ingdiin,t1i^aie  thought 
to  be  decidedly  beautiful. 

£^e  £xcE£X£KT  and  FAax-YABD 

yUannm. 

BUZrCt-HAWK.  A  hand-implement  for  draw- 

ing  composts  and  farm-yard  manure  out  of  carts 
upon  the  fields.  It  has  a  handle  of  about  tj  ftiet 
in  length,  and  is  either  a  two-pronged  or  a  three- 
prunp  rl  f  <rk,  with  the  prougs  fomad  at  light 
angles  with  the  shaft. 

DUVO-HILL  See  Oowmm  and  FaBH-TAxn. 

DUNT.  SecSTAaoKRs. 

DUODENUM.  The  first  of  the  small  intes- 
tines of  an  animaL  It  communicates  from  the 
Btomach  to  the  other  intestines ;  it  is  the  largest 
and  shortest  of  the  small  intestint-s  ;  but,  in  dif- 
ferent speciea  of  animals,  it  varies  both  in  its 
proportienal  length  and  in  ita  Ibnetional  impor- 
tance. In  the  liorse,  it  is  very  large  and  very 
important,  measuring  nearly  two  feet  in  length, 
and  performing  functioos  which,  in  a  great  de- 
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*gTe«,  wn  mipplemeataiy  to  those  irfthe  stomMli. 
Tiif!aTnmatioii  of  tliift  vtguk  tODietfaOM  ooeius  in 

the  cow. 

BVRABILITT  OF  MATBRTAIS.   The  fbl- 
lowing  observations  and  remarks  may  prove 

useful.   The  principal  agents  of  nature  in  cnrry- 
iog  on  the  work  of  destruction,  arc  heat,  wat«r 
or  hnmiffitj,  froek,  wind,  and  eleotridty.  Of 
course  the  action  of  all  these  should  bo  guarded 
against  as  far  as  possible.    Heat  has  a  twofold 
operstioa:-' First,  in  producing  aetoal  oonfla- 
gration  or  the  consumption  of  constructions  by 
[  fire ;  and,  secondly,  in  expanding  the  dimensions 
,  of  all  things,  thereby  altering  their  figure  or 
I  shape,  and  m^ing  them  pcrftetly  dry,  by  the  cva- 
I  poration  of  the  natural  juices  or  other  humidity 
i  they  may  contain,  thus  causing  them  to  be  more 
I  absorbent  than  they  othwwiss  would  be.  VhiB 
'  Litter  effect  does  not  require  the  presence  of  ar- 
I  tificial  fire,  but  is  daily  going  on,  under  the  sun's 
influence;  and  as  cold  contracts  all  things,  so 
;  the  natural  change  of  temperature  that  occurs 
j  daily,  or  at  any  rate  annually,  is  constantly  al- 
I  tering  the  dimensioos  of  things.  The  first  effect 
I  of  Are,  makes  it  neosssary  to  be  wy  eaiefol  in 
I  the  direction  and  construction  of  all  flues  or 
I  ohimncys  of  fire-placesj  and  to  guard  against 
I  their  oomiiig  into  ooniaiot  with  any  timber  used 
in  tlH  rosf  or  other  pails  of  the  building ;  and 
of  course  no  timhfr  or  combustible  nuitter  of  any 
kind  should  be  let  iuto,  or  be  supported  by  a 
I  chimney,  or  be  phoed  so  near  to  it  as  to  he  en- 
dangered by  the  heat.   To  prevent  the  passage 
of  fire  between  the  bricks  of  a  cbimn^,  in  case 
of  its  taking  fire,  the  joints  of  sneh  hridcwork 
ought  always  to  be  laid  close  and  full  of  mortar, 
and  the  inside  of  the  flue  should  be /wr^<f^«f,  the 
technical  name  applied  to  plastering  within  a 
dumney.   This  effectually  stops  up  all  creTioes 
or  openings  throtigh  which  sparks  or  fiame  conld 
pass,  and  renders  the  inside  of  the  flue  more 
smooth  and  <ivett  for  the  passage  of  the  smoke. 
The  expansion  and  contraction  uf  materials  by 
heat  and  cold,  is  a  natural  effect  that  cannot  be 
guarded  against,  except  when  oiietttnsfeanees  ad- 
mit of  the  materials  that  are  most  subject  to  it 
beins^  covered  by  brick,  stone,  wood,  or  other 
bad  conductors  of  heat,  or  such  as  transmit  it 
slowly  or  imperlbeUy ;  in  whidi  esse  they  win  he 
much  less  affected.   Those  substances  that  con- 
dact  heat  most  rapidly,  are  also  those  that  are 
most  saljjcet  to  esipanston  and  oontraetion ;  con- 
ssqtiently,  tilis  effect  docs  not  prevail  to  any 
senRiblo  or  detrimental  extent  in  stones,  bricks, 
mortar  and  the  earths ;  but  it  is  4uito  percep- 
UUe,  and  requires  to  be  guarded  against  in  the 
raotals,  particularly  when  used  in  a  long  con- 

(tinuous  length,  as  in  the  oonstruction  of  iron 
bridges,  or  laying  iron  pipes  for  oonveying  water 
long  distances.  Another  species  of  expansion 
and  contraction  frequently  occurs  in  bodies  that 
;  are  not  metaUic,  arising  from  their  hygrometri- 
I  eal  properties  when  damp  and  dry.  9!hisbsloags 


more  especially  to  some  varieties  of  wood.  Weed 

is  not  subject  to  any  material  alteration  in  the 
length  of  its  fibres  from  this  cause,  but  it  ope- 
rates very  perceptibly  in  the  opposite  direction. 
Wood  and  most  vegetable  substanoes  always 
shrink  to  a  certain  extent  by  drying,  and  swell  i 
or  expand  to  their  former  dimensions,  or  neariy  , 
so,  when  wet  or  humid.    This  property  gives  j 

tightness  to  casks,  vats,  or  tubs  for  hnl  linp'  water, 
and  it  causes  the  boards  used  in  tloors,  doors,  or 
joinery  work,  to  expand  and  booome  tight  and  | 
close  in  damp  weather,  or  to  shrink  when  dry. 
This  effect  in  vegetable  matter  diminishes  with 
age,  and  its  prevention  is  one  of  the  uses  of  sea- 
soning timber,  and  keqiing  It  a  long  tine  belbvs  '• 
it  is  used.  | ' 

Water,  or  rather  humidity,  is  the  great  and  i 
general  eauae  of  deoay  in  materials.  It  sets  as  a  I 
solvent,  if  the  substance  contains  anything  that 
is  soluble ;  and  in  this  way,  or  by  the  motion  of  i 
water,  parts  of  the  material  are  abetraotsd  and 
carried  away.   It  also  aots  diemioallj  in  pvodnft*  j 
ing  fennentation,  decomposition,  or  decay,  com- 
monly oiUcd  rotting;  and  it  encourages  and  pro-  i 
motes  the  prodnetkm  of  oertafai  fiingi,  or  pand-  j 

tical  plants  which  de'tr  >y  the  texture  nnd  hasten 
decay.   Notwithstaudiug  this  character  has  been 
given  to  water,it  belongs  more  properly  to  water  | 
and  air  conjoined  ;  for  neither  of  them  act  pow- 
crfiilly,  or  rapidly,  v,hm  separate.   Thus  a  piece  , 
of  sound  timber,  or  a  bar  of  iron,  if  exposed  to  , 
the  lirso  aothm  of  air  that  is  perfectly  dry,  will  j 
endure  for  ages  without  symptoms  of  decay ;  but  j 
if  timber  or  iron  are  occasionally  wet  and  dry, 
the  first  will  deosy  in  a  few  years,  and  the  tatter 
will  speedily  contract  rust,  which  gradually  eate 
into  it,  until  its  whole  substance  is  destroyed. 
The  more  rapidly  a  substance  can  become  dry 
after  it  has  been  wetted,  the  less  likely  it  will  bo 
t'v      affected  by  decay  ;  hence,  whenever  humi- 
dity is  retained,  it  never  fails  to  operate  prejudi- 
i^OQsly.    Wooden,  and  even  iron  peols,  always 
fail  first  near  their  bottoms,  because  the  natural 
humidity  of  the  ground,  or  even  the  moisture 
that  may  fall  upon  a  horizontal  floor  or  platform,  | 
assists  in  the  operation.  The  Sntt^  heat,  by  dry- 
ing and  expanding  timber,  causes  it  to  become 
much  more  absorbent  of  water  than  it  otherwise  j 
would  be,  and  if  the  water  so  ahoorbsd  la  . 
permitted  to  cscnj"K3  freely,  it  never  fails  to  pro- 
duce decay.   The  great  object  to  be  attained  by  i . 
painting  external  wood  wiUi  oil  ooloars,  is,  theii»-  ]  I 
fore,  preservation  more  than  ornament,  for  if  the  | 
paint  is  good,  it  ought,  when  dry,  tu  form  a  coat 
or  casing  that  is  impervious  to  watt^r,  or  even 
humidity,  and  when  that  is  the  case  iu  pressr>  i 
vative  powers  are  well  known.    For  this  reason,  ■ 
paint  should  neviw  be  applied  to  work  that  is  in 
a  hnmid  slate,  not  only  beoanso  it  will  not  ad>  | 
liero  with  certainty,  but  because  it  encloses  nod 
shuts  in  the  moisture.    The  detrimental  effects  | 
^  of  humidity  not  only  apply  to  wood  work,  but  ■ 
Iteftdtobtiek^stonM^aadallllihigithataMab-  U 
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r^x^Dt,  especially  if  they  are  aiallMliiblsttttlie 

Bine  time  ;  but  the  M  urst  consequences  e  nsue 
frotn  the  exercise  of  frofii  upon  bodies  that  con- 
tain moistan;  fi»  wmter  in  fiwodng  oiyataJliBM, 
and  c<ccupics  more  bulk  than  in  the  fluid  state  ; 
aad  the  force  with  which  (he  ^«pf>"fli<^n  takes 
piaM^  is  •»  great,  as  to  be oapilile  dTlmfSlIng  the 
» .rungest  water- pipes,  lifting  portions  of  walls, 
aad  distarbiug  the  state  and  condition  of  the 
beariast  bodies.  iC,  therefore,  brickwork,  ina- 
isaqr*  Mtthwork,  or  even  timber  that  is  absorb- 
etkt,  haf>pcns  to  hf  nttacked  Ly  frost  while  fuU  of 
ff  it  is  tre<^uently  so  burst  or  shaken  by 
OuA  if  it  does  not  ftil  immediately,  it 
l/ticomes  so  loosened  and  detached  as  to  givo  way 
afterwards  to  the  smallest  force,  or  at  any  rate 
itesn&ee  beoproes  more  disposed  to  i^pid  de- 
mg.  Many  varieties  of  brick  and  stone,  that  is, 
TOch  as  ab6«>rb  nioiBturu  readily,  and  are  tardy  in 
parting  with  it  again,  ought  therefore  never  to 
bo  edeeled  for  oatsade  or  fbondation  work.  The 
sanie  rtasoning  explains  why  external  brickwork 
aad  mMoniy,  as  well  as  plastering  should  not  be 
in  frenly  weather ;  for  If  fheivtter  aeoes- 
iatroduced  into  the  mortar  should  freeze 
Ivefure  the  mortar  w-t"!,  it  will  afterwards  fall  to 
ptmtiLer,  and  never  make  a  strong  or  adhesive 
jeiak  ¥otiiing  resists  the  effects  of  sponteneoae 
decay  more  effectually  than  charcoal,  and  it  is 
(his  account  that  the  bottoms  of  wooden  posts 


same  care  as  weight  or  any  other  force ;  for  if 
this  is  not  attended  to,  tho  whole  may  ho  un- 
expectedly destroyed.  One  uf  the  chief  objects 
of  htMiag  in  eaipenlor**  wvAi  ie  to  leiiit  the 
action  of  wind. 

Electricity  has  a  double  action,  sometimes  show- 
ing itsdf  in  the  powerful  and  tnmendoos  form 
of  lightning;  and  constantly  operating  to  pro- 
duce the  decomposition  and  decay  of  things  by 
the  slow  and  unperoeived  inHueuce  of  galvanic 
action.  Lightning  OUX  enly  bo  guarded  against 
by  the  erection  of  yxofu  oondnettng  rods,  £«e 
article  CoapootoB. 

It  has  long  been  known,  that  where  wrought 
iron  railing  or  other  work  w:is  fixed  to  stone- 
work, by  letting  the  iron  into  the  stone,  and  fill- 
ing up  the  vacuity  with  melted  lead,  the  iron 
would  decay  much  more  rapidly  in  the  open  air 
near  the  lead  than  in  any  other  part.  Likewise 
that  ships  fastened  together  by  iron  bolts  could 
not  be  ebenthed  with  copper,  en  aoooonl  of  the 
rapid  decay  of  such  bolts ;  consequently,  all  ves- 
sels intended  to  be  coppered,  are  ftstened  with 
copper  bolts.  No  one  nspeeted  thie  to  be  an 
electrical  efTeot,  until  the  late  researches  into 
galvanism  laid  ojien  the  fact,  that  whenever  two 
metals  possessing  ditTerent  susceptibilities  of  oxi- 
dation, wen  piiioed  in  ooataot  with  each  other, 
and  with  water  or  nny  r.x\\m  solution  at  the  same 
time,  the  most  oxidable  metal  would  soon  be 


ant  frequently  burnt  before  inserting  tliem  in  ^mdved  and  disappear.  Lron*  is  painted  with 


the  ground.  The  error  generally  committed  is 
in  not  burning  the  surface  of  the  w<»od  to  a  suf- 
Scacnt  depth ;  because  when  advantage  is  to  be 
tiknB  of  thn  pwmtative  quaUty  of  eharooal,  it 
r^t^t  to  have  a  considerable  thickness.  The 
satt  of  mercury,  called  corrosive  sublimate,  has  a 
'  pew«r  in  tBaliling  deo^,  ae  well  aa  in 
Iting  the  occurrence  of  dry  rot,  one  of  the 
enemies  the  builder  in  wood  has  to  WOr 
See  the  article  Dav  Rot. 
efieels  of  wind  can  only  1^  g  1 1  anl  1  ag:unst 
by  «tren;?th,  and  the  adoption  of  sut  ii  f  tnria  as 
will  ttfos  pseesnt  flat  sides  for  the  wind  to  act 
Mfm,  On  thie  aooovnt  the  round  or  oylindrioal 

•flail c>  .!ninn,  will  have  a  mTzch  better  chance 
oC  standing  against  a  high  wind  tiian  a  square 
eUmncy  oxpoeing  the  same  emftoe ; 
in  whatever  direction  the  wind  itnwei 
sptinst  a  cylinder,  it  is  always  met  by  a  round 
Mwiace  whidi  divides  it,  and  presents  ui  oblique 
action.  Had  tibe  shaft  bom  iqnwe,  and  the  wind 

blowing  perpcndiciilnr  to  any  one  of  its  sides,  its 
would  be  much  greater,  although  it  would 
Iwben  blowing  against 
ooe  of  its  angles.  On  this  account  the  spires  of 
cfafordies  are  never  made  in  the  form  of  square  py- 
TOTida,  bat  are  polygonal,  but  would  be  stronger, 
lioagh  less  handaenM^  if  round.  Light-houses  for 
navi^tion,  where  strength  is  more  important 
tlian  iieaaty,  are  made  circular  and  tapering  to- 
Zhn  effhola  of  wind  evgbt  alwayi 
in«iveqreMelkii»with  ^ 


oil  paint,  to  preserve  it  from  the  effects  of  wea- 
ther, and  the  base  or  body  of  such  paint  is  usu- 
ally white  lead,  or  oaibonatc  of  protoxide  of  lead 
redueod  to  powder  and  ground  with  linseed  eiL 
Recent  experiments  tliat  liavc  been  made,  seem 
to  prove  that  even  the  oxide  of  one  metal  is  not 
a  proper  proteoting  eover  for  another,  on  aoeount 
of  a  galvanic  decomposition,  similar  to  that  above 
refeired  to,  being  brought  about ;  and  that  the 
earths,  such  as  the  ochres  and  boles,  sulphate  of 
baryta,  and  animal  charcoal  or  ivory  black,  are 
much  better  calculated  for  insuring  duration. 
Asphaltum,  which  is  a  Uack  and  very  insoluble 
bituminous  snbstanee,  also  makes  a  good  and 
pcrman,  nt  covering  for  iron  in  the  nature  of  a 
japan  or  vamish,  as  it  dries  with  a  fine  gloss. 

As  the  great  enemy  to  the  dunbiiity  of  matO' 
rials  is  humidity,  and  their  being  permitted  to 
Im}  oocasionally  wet  and  dry,  so  of  course  ever}* 
thing  that  tends  to  prevent  this  ciTect  taking 
plaoe  win  promote  durability.  For  this  reason 
all  wood  nnd  iron  or  other  metal  work,  especially 
such  as  IS  exposed  to  the  constant  action  q£  the 
atmosphere,  should  be  thi^y  pdttted  with  oil 
colour,  or  should  be  covered  with  pitch,  tar,  or 
something  that  is  capable  of  resisting  atmo- 
spheric action.  All  roofii  and  waUs  should  be 
made  as  smooth  ae  pooiible^  «ad  all  projeoUeae 
and  cavities  that  may  catch  and  n  f  iiii  water, 
should  be  avoided.  Although  puiatiog  a  wall, 
whidi  it  ionping  out  the  eld  mortar  from  ite 
jointly  after  it  begpne  to  deonj,  aad  fiUinf  the 
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cavCtiM  ftfteiKrwds  wUh  mw  mortar  tlwft  will 

become  hard,  adds  hnt  little  to  the  rtrenpth  of  a 
waUt  yet  it  adds  much  to  its  duration.  For  old 
•bS  iBMyad  mortm  i*  petwu  and  to  aluortwit, 

that  it  retains  humidity  a  long  time,  and  the  ex- 
poted  upper  edges  of  bricks  and  stones  a^trh  nnd 
retain  water,  which  soaks  into  tlic  wall,  and  the 
nae  of  pointing  is  to  fill  up  all  these  CKTitim,  and 
produce  a  uniformly  smooth  surfn^^o,  upon  which 
I  water  will  run  down.  For  the  same  reaaon  all 
I  large  timlMra  expoMd  to  tlio  open  dioald 
I  have  their  upper  sides  worked  into  a  mddle-hacl- 
form,  that  is,  should  be  angular  upwards  like  a 
roof,  to  such  an  extent  as  will  prevent  water 
lodging  upon  them,  as  it  would  do  if  tim  Upper 
side  was  a  horizontal  plane. — MilUnfjion. 

DUliAMElii.  The  heartwood  of  ezogeiums 
■hrahe  and  trees.  The  anmnmni  of  oaeh  tno> 
ceeding  year  bccriTiics  ilic  fl^iraTficn  of  the  next ; 
and  the  aggregate  duramen  constitutes  timber. 
Hie  dunnnD  «f  nwil  trees  ii  nldle ;  tiint  of 
&nof>«oods  is  of  very  Tarious  and  diversified 
colours  ;  that  of  oak  is  deep  hrown  :  that  of 
guiacum  is  deep  green ;  and  that  of  ebony  is 
Uaok.  Tlie  donmen  ef  difirait  genen  diftm 
widely  also  in  }inrdii"8S,  frangibility.  cTieraical 
■eoretions,  and  other  properties.  Sec  the  articles 
AiBDBinm  end  Timn. 

DUBMA8T.  8ee  Oak. 

DUST-BRANT>    See  Smft. 

DUTCH  A.SirHS.   See  kmm. 

DUTCH  CIJNKERa  SmaU  and  very  hard 
paving  bricks,  made  in  Holland,  and  somewliat 
extensively  imported  into  Eogland.  They  are 
about  tlM  breadth  nnd  thieknen  of  ft  nnn*k»  lM»d ; 
and  are  set  lengthwise,  upon  a  bed  or  floor  of 
sand.  They  make  excellent  roadways  in  the 
•Ireets  and  highways  of  Holland;  and  are  ad- 
mirably adapted  to  the  paving  of  the  yards  and 
outhouses  of  the  farmeries  of  f^uch  parts  of  Kng- 
land  as  are  deatiiute  of  other  good,  cheap,  paving 


DUTCH  HOE.   Sec  Hoe. 

DUTCH  PLOUGH.  See  Fu>roH 

DUTCH-RU8H.  See  HomTAu.. 

TJYKR'S-BROrtM,   See  BaeoK. 

IJYKHS  ORKENWEED.  See 

DYKR'S  OAK.   See  QuBaafaoir. 

DYER'S  ROCKET.  8eel>na*«Wn 

r>YER'S  WEED,  — l)otanicaHy  luUola. 
A  bieoniai,  indigenous,  agricultiual  pbuit,  of  the 
mignonette  genua.  It  been  abo  the  popular 
names  of  weld,  wold,  yellow  weed,  dyer*!  rocket, 
and  little  yellow  dyer's  wood.  It  prows  wild  on 
waste  grounds,  and  particuiuriy  among  the  rub- 
bish of  quarries  and  coal-pits,  in  various  districts 
of  Hritain  ;  and  »t  niltivated  in  tJu"  vicinity  of 
luauufactoring  towus,  to  the  full  extent  of  the 
demand  ftrii  on  ibe  part  of  dyeti.  Ite  etene 
ar-  r  i-t,  from  two  to  five  feet  high,  and  ramify, 
toward  the  top,  into  several  upright  branches ; 
ite  leavee  are  spear-shaped  and  entire ;  and  its 
iowen  aM  piadvoed  in  loqg»  tenniaal^  gieeBlib> 


I  yelW  tpikea^  and  natataHy  Uoom  in  June  and 

'  July. 

As  an  agricultural  plant}  it  gives  oompaxatively 
little  trouble,  and  teems  to  be  Mttinentlynniinie- 

rating, — ^for  when  OBoe  cultivated  by  fanners,  it 
seems  to  be,  in  every  case,  a  constant  favourite 
with  them  as  long  as  they  can  find  a  market  for 
it ;  but  it  is  neceonrilj  in  ¥ery  limited  demand, 
and  iscven  le?P  m  ;if  yirrsrnt  th;m  it  waFrtt  n  farmer 
period.  It  flourishes  on  almost  any  kind  of  soil,  but 
ia  noetlamriant  npoa  a  good  bin,  or  upon  argil- 
laceous sand.  It  is  sown  in  August,  either  broad- 
cast and  very  lightly  harrowed,  or  in  drills  and 
very  slightly  covered ;  or  it  may  be  sown  in 
spriog,  in  broadeast  intmnizture  with  some 
other  crop  which  requires  very  light  harrowing. 
The  proper  quantity  seed  for  broadcast  sowing 
hf  itaelf  ie  ahoat  twelve  pounds  per  aere.  The 
^ril  must  be  in  a  state  of  the  most  thorough 
tilth,  perfectly  powdery,  and  somewhat  dry.  Tiie 
young  planle  most  be  kept  free  from  weeds ;  and 
the  maturing  plants  must  bo  ])ullod  either  when 
expanding  their  fl'  wrrs  <>r  just  before  they  form 
their  seed;  for  if  allowed  t^  seed,  they  l>oth  lose 
iome  of  tlMir  vrineftr  the  dyer^and  aet  exbantt* 
ingly  upon  the  soil.  They  are  pulled  up  Vr  the 
roots,  set  in  small  gatherings  to  dry,  bound  into 
iheavee,  and  bdlt  into  etadca ;  and  they  neither 
incur  any  risk  of  heating  in  the  stack-yard,  nor 
lose  any  of  tlu-ir  virtue  when  kept  there  through 
a  series  of  years.  The  grand  objeotioo  to  the 
cultivation  of  this  erap  ie  tiie  riik  ef  not  finding 
a  purchaser;  and  this  i?.  in  ForaO  degree,  obvi- 
ated, though  far  from  being  wholly  so,  by  tlkc 
capacity  wbioh  it  hae  of  being  kept  for  eo  long  a 
time  uninjured. 

Dyer's  weed  may  be  used  by  the  dyer  cither 
green  or  dry ;  the  whole  pUnt  is  useful  to  him  ; 
and  it  requires  no  other  treatment  than  to  be 
enclosed  in  a  linen  bag,  and  boiled  among  the 
water  in  which  the  articles  to  be  dyed  are  dip- 
ped. The  ooloar  whicih  it  yteMe  ie  ydknr;  but 
it  is  in  itself  exceedinirly  fugitive,  and  requires 
to  be  fixed  with  some  such  mordant  as  about  a 
quarter  of  a  pound  of  alum  and  one  or  tiro  ounoes 
of  tartar  to  eveiy  fbnr  er  rix  pooadi  ef  the  dried 
pUnt. 

D Y  K- PI4ANTS.  Plants  which  are  used  in  the 
art  of  djpel^,  or  wUeh  give  ont  their  eoieuring 

matter  to  woven  fabrics.  Hardy  dye-plants,  or 
such  as  oould  be  freely  cultivated  <m  the  open 
ground  in  Britain,  are  very  nameroiu;  but,  in 
oonoiqnence  partly  of  the  very  inferior  character  of 
soTTip  nnd  partly  of  the  cheap  rate  at  which  vege- 
table dyes  can  obtained  from  foreign  coun- 
tries, very  few  are  in  aotaal  oaltivation.  Tlw 
chief  f  f  those  which  challenge  thr  economical 
cultivator's  notice  are  dy^'s  wood,  JmOU  tineto- 
ria;  dyerV  weed,  Jtmmbi  hiuda;  nadder, 
Rubia  tinctoria ;  oommon  yellow-flowered  bed- 
straw,  Oalium  verum;  dyer's  woodrotF,  ArjiertJa 
tinctoria;  dyer's  saffiower  or  bastard  saOron,  Car- 
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Aroon^  other  hatif  hateotow  dye-filante, 

t!c  nnti  inditT'^n<^ii?.  nrn3  mnrc  nr  Ir^a  nntnltle, 
are  numerou*  other  specie*  of  madden  and  bed* 

(he  Spanish  gold  thistle,  SeUymiu  Hitpaninu; 
<^jcr's  coreopsis,  Coreoptia  tituioria;  djer's  cba- 
— milr,  Antkmutinetoria;  narrow-leaved  hawk- 
weed,  Hiermeiumwithdlatum;  tAfA\UiiiM,Bidm» 
tfif-ariiia;  small  burdock,  XaT.fhiwn  f^n'm'T'him; 
eommon  sorrel, /tttmcuroostojay  the  coinmoaround- 
IcwA  IbolUhyWy  ev  hftTCbdl,  €kKHp&iiMUt  fwMH^ 
i'Mia  :  the  red-rooted  beet,  iJrfa  ^'uhjarU;  com- 
bmh  Sfrimouy,  Agrimonia  fu]»Uoria;  oommon 
lA^mitkia  wlyarU;  mmdtm  rue, 
jimmtm;  kidney  vetch,  AnthUlut  vyl- 
nerarr'a;  common  branching  larkspur,  IMphinium 
c<ntJtolida;  r^'e-Uke  brome-graas,  Bromutmctdinus; 
the  common  nettle,  UHim  diaAta;  the  wood 
hcrdpe  nettle,  Staekyt  $ylvaticvJ>:  spotted  asm  art 
or  iMstort^Pe^i^eiMfMjpemcarui;  devil's  bit,  Su4>- 
■Miyrwiimis/  wotehonfaoaad,  ZycopMssttivpcew 
cow-woed,  Cherophj^mn  tylveMre;  the  oommon 
seed,  PAroffmitis  eomtnuni$ ;  Virgini&n  pokc- 
PAytclaooa  deeandria;  djer  s  saw-wort,  &r- 
tinetoria;  oommon  ragweed,  Smteia  Jata- 
tT»7,-  upright  tormontil,  Tormentilhi  erecta  ;  com- 
mon majQoram,  Ortgawum  wlgart;  and  marsh 
oaaymfeil,  Ctmmmm  paluitrt.  Tbeptinoipaleal- 
tiruteU  trees  and  shrubs  of  our  climate  whoso 
wood,  bark,  leaves,  or  fruit  jieid  dyes,  are  the 
OMBmoa  snmaoh,  Rkm  poriaria;  the  dyer's  oak, 
ilfwereua  tioctoria  ;  the  staining  oak,  Querau  in- 
fectfrla ;  dyer's  brooin.  (r'^niMa  tinctoria;  alder 
buckthorn,  JiAemmu  Jrang  tda;  common  parg- 
img  hnekUMtn,  Mmmmt  ooAorfsMs;  eommoa 
cak,  Q'tcrc'ti  rolur ;  comnion  ash,  Fra-vimu  fji  c<i- 
connnon  plum,  iVitmts  dom^iea;  oommon 
~  ~i  000/  OnidMwny  myrtle,  Myriea 
gtie;  eomnum  opplo^ree,  PyrmwiM*;  common 
borabeom,  CorptntM  Iftnlu* :  common  barlK-rry, 
Berltrit  vtdgaris;  common  walnut,  Jugiana  rtgia; 
hliiLiiiji  or  njtllo  hiBmrjr,  FoacnuMM  m^0> 
and  sweet  willow,  Suli.c  ;><•■  ■''t;;  /- 'r  The 
pciBoipal  phuits  of  foreign  growth,  whose  wood 
orpwfmHo—  of  loao  ptrti  of  which  atoiiU' 
ported  to  Britain  as  if%  tlufli,  are  logwood,  H<k- 
iMU»xylon  eampechiannm  :  sanndcrs'  wood,  Phro- 
mrpms  muUUiHut;  sappan  red  wood,  CiSMlpinia 
mffmm;  amatta,  Biioa  oreUaaa;  turmeric,  Cur- 
gitn,a  ?oi'<fa  ;  Brazil  wood,  Ccetalpinia  hrasitientit, 
C.  icAimata,  and  6'.  eriMa;  indigo,  Jndi^/em  tine- 
tmim,  1. 4MNZ,  md  -I.  mynkm;  obony,  Diotpyrot 
«U'it£»n  and  D.ef^matter;  and  fostio,  ^ac/«ni  tiM- 
iurui.  Many  cryptogams,  particularly  among  the 
hehena  and  the  alg»,  yiekl  dyes ;  but  the  chief 
an^  cablicar,  Ltmmm  Ivfom^  oad  BWhd  or  sr- 

chei,  Hoodia  Unctoria. 

Ihs  vofetahle  dyea,  either  as  they  naturally 
osiit  ii  tho  pbali^  or  «•  Ihoy  ore  oMalaed  for 

practic;J  appUcati'  n.  an-  usually  in  combination 
with  laruaaoeous,  mucilaginous,  resinous,  extrao- 
tivo,  or  other  proximate  principles ;  and  are  miMh 


nical  conditionsandiD  their  oopoWHtiooofroliitioii. 

All  chance  their  tints,  and  enter  into  \t  coin- 
binaiions,  under  the  action  of  aoids  and  alkahes ; 
i>MWt»w><l<M>p'iM|iwwtl'^*^T*^ty  *l^o  Ii— ootion 
of  light  and  moisture ;  many  arc  exceedingly  fugi- 
tive as  dyes,  unless  nuide  "  fast "  by  the  action  of 
substances  which  change  their  chemical  relations 
without  dumging  their  oolours,  and  which  then- 
fore  arc  called  morflnntp ;  and  all,  without  even 
one  known  exception,  arc  destroyed,  or  "  bleached" 
ialo  vtter  diaripoHon,  hjrtho  aotioa  of  ohlorlm. 

The  principnl  c  luiir?  are  red,  yellow,  and  blue; 
and  all  others  may  be  produced  by  mixtures  of 
these,— ftr  osample,  green  by  the  mixture  of 
bfaw  and  jnfleiTiTiuk  t  by  the  mixture  of  red  and 
blue,  and  Ofoagp  bjr  tho  mixttoo  of  jolknr  and 
red. 

DTK&  SsoDnn. 

DYNAMTO  ANT)  ATACTIC  THEORIE^^  The 
names  given  to  two  oelehrated  aystrais,  exphuur 
tory  <^  the  essential  oomlitatioB  of  mnHor.  In 
the  dynamic  theory,  every  body  is  considered  as 
a  space  filled  with  continuous  matter;  poroeity 
then  becomes  an  accidental  quality,  but  oompres- 
•SiiUtyand  dilatAbility  essential  properlieo.  The 
state  of  a  Ixxly  depends  entirely  on  certain  at- 
tracting and  repelling  forces;  and  its  volume 
moot  ohongo  with  every  ofaange  in  the  lohtiTe 
proportions  of  these  forces.  All  the  varieties  of 
matter  are  explained  by  suppofling  the  existence 
of  certain  primitive  simple  substances,  the  dif- 
ferent combinatioai  of  which  produce  all  bodies. 
When  two  substances  combine  choinicully.  they 
must  ho  coasidtfed,  on  this  system,  to  penetrate 
eeoh  other  motaeUf.    The  pertisMie  of  the 

atomic  theory  suppog^  rrery  body  to  be  com- 
posed of  indivisible  and  impenetrable  particles, 
whidi  tiny  term  otom*.  iMe  no  ahnost  in- 
finitely small,  with  void  spaces  between  them, 
80  that  this  theory  makes  porosity  essential  to 
matter.  Tho  atoms  arc  not  in  contact,  but  are 
kept  in  their  rdelive  poiitloiniy  at  oerteia  di»< 
tances,  by  certain  attractive  and  repulsive  forces ; 
from  whence  it  wises,  that,  in  the  volume  of 
eeoh  body,  there  la  nmeh  non  void  epeee  then 
matter.  On  this  system,  the  diversities  in  bodies 
may  be  explained,  either  by  an  essential  difft-r- 
encc  in  the  atoms  themselves,  or  by  a  difi'erence 
in  their  foim,  dae,  position,  and  distanee.  When 
two  substances  combine  chemically,  the  atoms  of 
one  penetrate  the  interstices  of  the  other,  and 
the  atomi  of  tlie  two  eemliine  ao  intimntdy,  that 
they  become,  in  a  manner,  new  sorts  of  constitu- 
ent particles,  excepting  that  they  ere  not  nmpia^ 
but  compound. 

DYSKNTKEY.  An  inflammatory,  purging,  con- 
tngious,  and  violent  dis«LS<  ia  tlic  1.  iwels  of  ani- 
mals. It  is  very  liable  to  be  mistaken  by  igno- 
rant or  enperSeiel  ohaerrers  for  the  fiur  milder 

rlisra'ic  of  diarrhoea  ;  but  it  is  readily  distinp^uish- 
abk:  from  that  disease  as  to  both  its  nature  and 
its  symptoms;  and  It  le  vastly  more  Tiolent 
ndfiteqnendjr  Ate],ik  o«|^t  to  he  eedly  reoof- 
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nised  hj  every  roan  wlw  hat  diaige  .of  aaj 
uf  the  Miuub  «f  a  Sum.  8m  tlM  ftrtide  Dub- 

ttilCKA. 

IXyaenteiyfai  tiMhoiM  MoanollMieriB  yoong 

animals  than  in  old  ones,  and  in  robust  than  in 
feeble  ones;  and  is  most  frequently  occasioned 
by  a  sudden  check  to  perspiration,  a  sudden  and 
injudicious  change  of  food,  much  exposure  to 
I    cold  and  fatigue,  bruwsiiip  on  the  herbage  of 
marshes,  the  taking  up  of  mineral  poisons  in  food 
or  drink,  and  tha  azomiw  nm  of  purgative  or 
drastic  medicines.    It  Hotnetimes  b^ns  in  diar- 
rhoea, but  is  more  commonly  an  independent  or 
primary  diseaae.   It  consists  in  inflammation  of 
the  mucous  membrana  of  tho  lai^  intestines, 
I  attended  with  an  increa?fl  ami  n  morbid  altera- 
I  tioa    the  nmooos  accretions,  and  with  a  gen«cal 
I  inflaiinwhiqrMnd  fehrUa aatlao.  lViofaealdla> 

:   charges  from  it  are  frcqiu-nt,  F!imy.  f-'tifl.  and  of 

1  unctUQua  appearanco,  so  as  to  have  caused  the 
I  diaana  to  be  mSM  among  fiuriaa  of  fba  old 
school  "molten  groaao;"  and  when  the  diaea^ 

bf'oomo*  oxcecdin;»ly  virulent,  and  agi^vatea  it- 
'  &v:it  lutu  ulceration  of  the  intestines,  theae  di»- 
I  chargee  contain  blood  and  lealbafff4«Aing  pieces 
;  of  coa<TuIated  l)^^lph.    The  affected  animal  has 
dry  mouth,  heaving  tlanks,  hut  ears,  great  thirst, 
no  appetite,  mocb  pain,  and  oonataat  initation 
and  restiveness  of  the  rectum.   The  veterinary 
surgeon,  except  in  the  most  ordinary  case«!.  onnrht 
to  be  consulted  ;  uud  if  liu  be  a  skilful  umn,  be 
win  bleed  the  animal,  and  probably  administer 
castor  oil  and  opium, — and,  if  the  case  be  at- 
tended with  violent  inflammation,  aa  indicated 
liy  the       corded  or  perhapa  wirj  ooodition  of ' 
the  pulse, — he  will  either  apply  a  moatard  pool- 
;  tioc  or  order  an  opiate  fomentation. 
I     Dysentery  in  cattle  is  sometimes  epizootic, 
j  sometimes  the  consequence  of  other  diseases  in 
individual  animals,  and  Bonietimes,  what  glanders 
I  and  £uoy  are  in  horses,  the  breaking  up  of  the 
I  oonatitvtion ;  and,  i^^ardad  in  llie  aggregate  aa 
a  srnttrixr'  of  flocks  of  the  domestic  ox,  it  is  not 
j  of  very  £rei|ttcnt  occurrence,  and  yet,  in  Boroo  in- 
I  ataneee,  aweepB  away  cattle  from  diatriota  by  the 
I  th'iusand.  In  Ita  otdinaiy  fttma,  It  ahano  with 
diarrhoea  the  poptilar  names  of  sconrinf^  and 
1  scouring-cow,  and  takes  to  itself  the  additional  po- 
polarnanaa  of  bnoy,  Moody  fwf,  and  aHny  flttx ; 
and  in  its  most\'irulrnt  f  (rnr!  pnrticularly  when  ' 
oooaaioned  by  the  general  breaking  up  of  the 
oaoatilation,  it  ia  known  to  numy  fiuneta  voder 
the  indefinite  and  incorrect  yet  very  exptewitn 
name  of  rottenness.    When  coming  down  upon 
herds  as  an  epizootic,  it  is,  in  general,  curable 
only  in  tho  uUdaat  eaaea,  and  almoat  mlfbnnlj 
fatal  in  smart  or  vtnlent  cases ;  yet  may  usually  he 
averted  by  the  cheap  and  easy  prerautton  of  ad- 
uinlatering  an  apetfant  toeadi  individual  of  the 
I  unattacked.   A  desenption  of  Ha  i^ptoma  dur- 
ing a  particular  one  of  its  epitootic  ravages,  may 
serve  as  a  general  indication  uf  its  episootic  char- 
aeter.  "The  diaaaao  waa  nahaxad  in  b/  a  dvH 


awdoiia  appaannoe;  llw  ojo-Uda  and  dewlap 

were  of  a  yellow  tinge,  and  in  dairy  cows  there 
was  a  total  auapcaaion  of  the  secretion  of  milk } 
a  sliffat  DHioo-panlant  diacharge  from  tlw  noo- 
trils  waa  also  observed ;  the  appetite  was  indiflfer- 
ent,  bowels  costive,  the  dung  of  a  dark  colour, 
having  portions  of  blood  difiuaed  through  it ;  but 
the  urine  waa  not  much  aflected.  The  pulae  iar 
the  first  24  or  40  hours,  when  the  disease  came 
on  more  gradually,  was  not  much  aflected ;  but 
alterwavda  it  heaama  ftwinenft,  amaW,  aaid  haid^ 
beating  at  the  rate  of  70  or  60  pulsations  per 
minute.  In  extreme  cases,  the  febrile  action  aet 
in  from  the  first,  aooompanied  with  violent  diar- 
rhoea and  tencamna,  the  faecal  discharge  being 
intolerably  olFensive,  nnd  oonaiating  of  a  thin, 
watei7,  dbty,  greon-coloued  flukl,fiiU  of  ahra^ 
of  ooaffilahlw  lynpih,  Bnona,  and  gnuBoaa  blood. 
In  sotnc,  it  consisted  of  a  blackish  green  rnncuua 
discharge ;  in  others,  it  was  principally  mucus, 
coagulable  lymph,  and  blood,  with,  comparatively 
speaking,  no  poction  of  fescea  along  with  it.  The 
extremities  were  alternately  hot  cold:  the  i 
surface  of  the  noee  sometimes  dry,  at  others  hav> 
ii^  a  dew  upon  it  Ooearianafiy  during  the  oaU 
fit  th.n  pyes  would  become  sunk  in  their  orbita, 
the  loaturos  coUapaed ;  tho  aoae,  inner  part  of  tho 
lips,  and  toogne  were  of  a  deadly  paffidncae, 
which  would  bo  followed  up  by  reaction,  and  a 
consequent  hot  fit  i»^;riin.  Tho  licmeh  \rrrr!  rif-  . 
fected,  in  some  of  tlie  extreme  cases,  witii  colicky 
pains;  and  in  every  case,  there  was  obstinate  | 
constipntion  and  nh.^trncti'm  in  the  Rf^cond  nncl 
third  stomachs.  If  relief  was  not  allbrded,  the 
diaeaaa  terminated  h^taSfy  on  the  Aiid  or  fourth 
d.%Y.'^  In  ordinary  cases  of  dysentery,  the  faocal 
discharge  aflbrda  a  ready  indication  of  the  dis- 
ease being  quite  different  from  diarrhoea ;  fur  it 
is  frothy,  slimj)  oltber  brown  or  yellow,  stringily 
and  patchily  muoous,  exceedingly  fetid,  and  very 
hot  and  reeking.  In  oaaea  ariaing  from  general 
debility  or  fton  tbo  hraaking  np  of  tiie  OMWkl* 
tution,  tho  first  outburst  of  the  disease  may  sub- 
side, pain  may  appear  to  wear  away,  and  the 
prindpal  remaining  symptoms  may  be  kasitude, 
want  of  appadta^  lapid  emaciation,  ftaqnent  purg- 
inf^,  and  a  peculiar  and  forcible  manner  of  eject- 
ing the  faaoea  which  is  sometimaa  popubu'ly  called 
"ahootlnf."  Tho  proper  traataaant  of  dysentery 
in  cattle  requires  parent  skill  and  nicety  ;  it  is,  in 
a  considerable  degree,  a  subject  of  dispute  among 
eminent  veterinarians;  and,  even  when  moat 
jndioioaii  pranpC^  and  oontinned.  it  frequently 
proves  unavailintr  ltd  principal  elementa  are 
bleeding,  a  gentle  aperient,  aome  form  <^  opiatea, 
and— aaoaadingtotlio  5«^igiMBtof  a  portion  of 

mnr^om "skilful  farrier?  mrrrnrinVp,  sc-ton*,  fomen- 
tations, tonics,  clysters,  and  very  powerful  astrin- 
gents. Bat  wiae  fhrnMra,  the  moncnt  they  as- 
certain dysentery  to  appear  among  their  cattle, 
will  use  all  speed  in  obtaining  the  best  profes- 
sional advice  within  their  reach.  Cattle  recovered 
fiNNn  djaaularj  tnifiA,  till  tha/ ngals  atmigth, 
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to  W  lie  (A  ftwBy  from  fpn&n  food  Mid  Item  loxii- 

j  nimt  pastures. 

;  Djmnterj  ia  sheep  •omctim^  results  from 
I  ftntlnw,  aiid  it  man  fteqaentlj  ooeMi<»ed  by 
!  fVMtaad  imlden  ohangoe  of  Ibdd  and  iitiuiftion. 

'  Manv  Yvr»nn<»  call  it  flux  or  scouring, — nanie« 
I  vhich  It  13  made  to  ahare  with  dianrbtea;  and 
some  absurdly  call  it  brary, — a  name  whieh  pro* 
perly  l-elongs  to  a  totally  different  nnrl  very  "vir- 
almt  diaeace — inUammatkm  of  the  abomaiam. 
8m  «be  «vtkl»  Bust.  All  di^lwnlfl  Wight  to 
be  able  to  distin^itsh  readily  and  promptly  be- 
tween dysentery  and  diarrhooa;  and  they  should 
feel  bound  to  adopt  speedy  measures  of  proteo- 
doB  and  cam  ^lAumereT  a  case  of  dysentery  oo- 
cars.  A  she<7p  affected  with  dysentery  is  languid 
and  yet  zvatless,  and  very  frequently  lies  down  and 
riM.  ffisnmitiiitlMi^liiaiwitribsradry,  his 
f  v-r  are  red,  his  breathing  is  quick,  his  pulflo  is 
wuj,  and  his  ftsoaa  are  frequent,  scanty,  hard,  fe- 
tij;sHMl*aeiwwpMiiwi  wifli  mnens  and  blood.  The 
disease  is  sometimes  speedily  fatal;  and  KMIM- 
time^  it  slowly  bnt  pteadily  protracts  its  actton 
for  weeka.  In  mild  cases,  mere  astringents  may 
efct  a  one;  in  daridedly  InjfaumiaAoiy  mmm, 
Sr^t  a  mild  aperient  and  next  an  opiate  or  two 
ane  required;  aiMi  in  -nxj  bad  and  oomplicatod ' 
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etaes,  all  appBaaow  tauSkr  to  tiiose  in  the  ease 

of  cattle  may  be  needed,  and  may  be  far  from 
proving  uniformly  effective.  One  very  good 
astringent  drink  conrists  of  20  drops  of  laudatiutn, 
20  grains  of  prepared  chalk,  two  drachms  of  tino- 
ture  of  catechu,  two  drachms  of  tincture  of  cin- 
namon, and  half  a  pint  of  warm  oatmeal  gruel. 

Veterinary  Art. — Knotd^d^e  S<Kiff>/'s  TrMtute  on 
OatOt^-^Motm  OA  tht  DUeoMt  of  Skeep.—Clater't 
C9tatDoi*ofr,-4JUne*  Prim  Emetgm  the  Diteates 
of  Sheep  in  Journal  of  Agpal  Aftwitmal  Society 
of  England. — Mackentie  on  the  IHtemm  of  Sheep. 
— Papw  by  ProftsaQr  Dick  in  Qmrteriy  Journal 
of  Agriailture. 

DyJOPTTYLL.V.  A  genus  of  ornamental  plants, 
of  the  lip-dowered  order.  The  stany-speoies,  Z>. 
MdUita,  was  reeently  introdnoed  to  Britain  from 
India,  and  is  found  growing  wild  in  Malabar  and 
Mysore.  It  is  a  very  elegant  and  delicsttc  plant, 
scarcely  a  foot  high,  and  blooming  in  Octuber. 
Ita  leaves  are  narrow,  linear,  and  pointed,  and 
grow  in  whorls  of  from  6  to  8  at  short  intervals 
Upon  the  stem  and  branches ;  and  its  iluwers  are 
indiTidvally  liko  tha  floiren  of  mint,  Iwt  grow  in 
long  and  crowded  spikes  in  the  same  manner  as 
thoao  of  the  moat  con^icttous  species  uf  Teroniaai 


E 


EADDiSH.  See  ArTin?oiv»!w.  I 
— aciantifically  A^viia.  A  genus  of 
laif»  aad  vary  noUo  binb  of  prey,  foming  the 
type  "^'f  the  aquiline  division  of  the  order  Rap- 
:  tan.  Thej  are  pre-eminent  among  birds  of  prey 
j  m  at  ttMO  aitt,  strength,  beauty,  daring,  longe- 
vity, amd  oel^cionsness.  They  have,  in  common 
with  other  gmera  of  their  order,  a  etronfj  and 
h»oked  beak,  sharp,  incurved  and  powertui  taions, 
AaM  toes  before  and  one  behiadf  a  xapid  and 
*"4rin^;  CIght,  and  a  bold,  predat^rr,  carnivorous 
dHyoattioQ  i  and  they  possess,  as  oharaoterisUos 
W  tWir  4nn,  lamo  a«d  paritoated  oen,  rouaded 
noctzilst  sub-triaogular  beak,  thoroughly  plumed 
tea,  aad  exoeedingiy  ample  and  mighty  wings. 
Thay  Rfioae  in  calm  dignity  on  the  beetling  sum- 
Hilt  «f  alpiaa  caaga;  tiwy  aear  into  the  upper 
stmcsphOTe,  through  "showers  of  eunlif  amR,  with 
a  sCrenigtli  of  eyo  aud  a  power  of  wiag  peculiarly 
thaarom;  and  ibey  asroop down  from  olond  or 
cnig,  upon  a  minute  object  of  prey,  with  an  ao- 
cuacy  of  aim,  a  suddenness  of  desoent,  and  a 
Might  of  pinawa  which  aatonMi  and  owawa  ewn 
psMtiaad  Thry  aw  |rv|PBTar^y,  and  nirt 


I  with  any  ctaggcration.  re^^ardod  aa  tho  prince- 
hcKKl,  the  royal  family,  of  the  feathered  kingdom, 
maintaining  aimilar  mpeiMHnty  om  1mM«  to  that 
which  the  lion  poamna  over  tha  qnadrupada  of 
the  wilderness. 

Of  the  taiiooa  bicda  thai  inhabit  this  oonntvy, 
perhaps  none  have  attraoted  more  attention  than 
the  eagles,  of  which  two  species  are  indigenous. 
Tbo  Golden  or  Hing- tailed  eagle,  A^uila  cltry- 
Mcfnt,  although  formerly  not  uncommon  in  vari- 
ous prxrts  r  f  TVitain,  is  now  chiefly  met  with  in 
the  mountainous  distriots  of  the  middle  and 
northom  divUraa  of  fieotbad,  aad  in  the  larger 
Hebrides,  where  the  species  still  maintains  a  rather 
precarious  existence.  ILxoepting  the  White-tailed 
Sea  eagle,  Jlaliaetut  clhuMa,  it  is  the  largest 
of  our  rapacious  birds.  As  is  generally  tbe  case 
among  the  Raptores,  the  male  is  iTnich  inferior 
in  size  to  the  female.  Several  individuals  were 
about  two  ftet  nine  indiaa  in  loigth,  thoif  ex- 
panded wings  measuring  about  six  foet ;  the 
body  robust;  the  neok  of  moderate  length |  the 
hand  nthar  large ;  the  wings  when  olosed  leach- 
ing nearly  to  the  end  of  the  tail|  whieh  ia  lather 
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long,  hrtnA,  and  Toandad ;  th«  Mil  it  nthtr  I 

short,  very  deep,  compressed  with  a  curved  actite  ' 
tip ;  and  the  feet,  which  are  feathered  to  the 
lower  tarsal  joint,  are  vwj  mnaoular;  the  toee 
strong,  imitod  at  the  base  by  a  short  w«b,  and 
famished  with  lar^e^  curved,  tapering,  acute 
claws,  rounded  on  the  sides,  and  flat  beneath ; 
!  those  of  the  firft  and  seoond  toes  being  largest. 
The  bill  is  greyish  hlue  at  the  base,  black  at  the 
end,  as  arc  the  claws ;  the  cere  and  toee  yellow. 
TIm  gmeral  eolonr  of  Che  plumage  is  dark  brown ; 
the  hint!  }u  ad  and  neck  liplit  ycUowish-lirnwn  ; 
the  inner  and  fore  sides  of  the  legs  and  tarsi 
j  reddish-brown.  The  quiHs  are  hrownish-hlack, 
!  their  inner  webs  irregularly  barred  with  greyiah- 
white  ;  the  tail  brownish-Vilack  towards  the  end, 
its  proximal  part  lighter,  and  irregularlj  i>aned 
or  mottled  with  greyish.  The  female  is  generally 
'  about  three  feet  two  inches  in  Icnpth,  with  the 
I  extended  wings  measuring  about  seven  feet ;  the 
j  weight  varying  flrom  ten  to  twelve  pounds.  The 
colours  are  similar  to  th  >so  <>f  the  male,  but 
.  generally  lighter.    Young  birds  have  the  basal 
j  portion  of  the  tail  white,  that  colour  being  grad- 
I  uaUy  encroached  upon  by  the  brown,  until  the 

fifth  or  sixth  year,  wlion  it  entirely  disappears. 
I     This  beautiful,  powerful,  and  rapacious  bird, 
I  having  very  frequently  come  under  our  observa- 
I  tion  both  in  the  wild  and  captive  states,  we  are 
enabled  to  present  to  our  readers  a  somewhat 
detailed  aoftount  of  its  habits.  All  eagles  when  at 
rest  have  a  peculiarly  clumsy  appearance,  owing 
chiefly  to  the  great  size  of  their  wings,  which 
they  6eem  to  find  it'  difficult  to  dispose  of  in  a 
neat  and  oooipaet  manner;  hut  when  roused 
they  assume  a  bold  and  lively  attitude,  rendered 
.  more  imposing  by  the  glare  of  their  full  and 
I  bright  eyes,  which  are  partially  overshadowed 
I  hj  the  projecting  lachrymal  bones  or  eyebrows. 
I  The  Golden  eagle  is  more  lively  than  the  Sea  eaple, 
and  of  more  destructive  habits ;  for,  although  a 
I  carrion  bird,  it  frequently  seises  grouse,  hares, 
,  and  other  small  animals,  and  sometimes  attaclcji 
I  even  deer  and  sheep.  Great  havoc  is  occasionally 
made  by  it  among  the  lambs,  before  they  have 
attained  the  age  of  six  weeks;  and  in  conse- 
qucnoe  of  the  injury  thus  inflicted,  TOriotis 

i'  methods  have  been  employed  for  reducing  its 
numbers.    Sometimes  its  neft  is  assailed  fton 
above,  by  letting  down  a  person  upon  a  rope, 
i  who  generally  eueceeds  in  destroying  its  con- 
1 1  tsnts,  friieUier  by  reaKHring  then,  or  by  lower- 
ing among  them  a  bundle  of  combustible  matter 
with  a  live  coal  enclosed.    The  old  birds  are 
shot,  by  being  enticed,  by  means  of  a  dead  sheep 
,  or  horse,  to  a  spot  in  the  immediate  vicinity  of 
which  a  person  is  concealed  under  ground,  or  in 
a  small  but,  so  covered  with  heath  that  it  cannot 
j  I  be  distingnished  from  the  snrroonding  surlhee. 
I    More  commonly,  however,  eagles  are  tripped^  at 

least  on  the  mainland  of  Scotland. 
I     The  flight  of  the  CMden  eagle  is  vety  beantlfi)]. 
I  Owing  to  the  great  alio  of  itawi^gs,  it  llndtsooM 


difllenlty  in  rising  from  the  ground,  althongh  it 

•  B  f  n^iderably  more  active  in  this  rcppect  than 
the  White-tailed  eagle;  but  when  fairly  on  wing, 
it  prooeeds  with  great  ease,  and  on  eeession  is  ; 
capable  of  urging  its  speed  so  m  to  equal  that 
of  most  large  birds.  However,  even  at  its  utmost 
stretch,  it  is  certainly  much  inferior  to  that  of 
the  rock  pigeon,  the  uerUn,  and  many  other 
species  ;  and  the  raven,  during  the  breeding 
season,  tinds  no  difliculty  in  overtaking  an  eagle 
that  may  happen  to  fly  near  hie  nest  When 
searching  the  hills  for  food  it  flioa  low,  with  a  < 
motion  of  the  wings  resembling  that  of  the 
raven,  but  with  occasional  nilings  and  curves, 
in  the  manner  of  many  hawks.    At  times  it 
ascends  high  into  the  air,  and  fl  ats  in  a  circling  ' 
course  over  the  mountains,  until  it  has  digcoYcred  { 
some  large  object;  bat  in  tiaoing  grouse  and 
other  animal'^  concealed  among  the  herbagCi 
or  in  hunting  for  sea-fowls  and  their  young,  it 
does  not  indtilge  In  those  aerial  gyration^  which 
many  closet  and  some  field  naturalists  have  sup- 
pdS-cd  to  be  performed  solely  for  the  purpose  of  | 
enabling  it  to  spy  out  its  prey  from  afar.   In  its 
ordinary  flif^t,  it  draws  its  legs  close  to  the 
body,  contracts  its  necV.  and  advances  by  regular  | 
flappings  of  the  wings ;  but  when  sailing,  it  ex- 
tends tiiese  organs  nearly  to  their  fell  stretch, 
curving  them  at  the  same  time  a  little  uji wards 
at  the  tips.    An  eagle  sweeping  past  in  this  | 
manner  is  a  most  imposing  object,  the  moro  . 
especially  if  in  the  vicinity  of  its  rucky  haunts,  ' 
and  still  m"re  if  the  observer  be  gru[>ing  his  way 
along  the  face  of  a  crag,  anxiously  seeking  a  i 
point  or  crevice  on  which  to  rest  his  foot^  ' 

Poth  our  native  eagli-s  sometimes  a.«ctMiJ  to  ' 
an  immense  height  in  fine  weather,  and  tlont  ' 
high  over  the  mountain  tope  for  hours  together ;  ' 
but  certainly  not  for  the  poipose  of  descrying  | 
the  objects  beneath,  for  no  person  has  ever  ob- 
served their  sxiddcn  descent  from  this  sublime  : 
station.    It  is  a  popular  notion,  countenanced  i 
even  by  many  anatomists  and  others,  who  ought 
to  know  better,  that  the  eagle  mounts  towards 
the  sun  in  order  to  enjoy  unrestrained  the  dght 
of  that  glorious  luminary.   They  tell  us  that  its 
eye  is  peculiarly  fitted  for  this  purpose  by  having 
a  strong  gemi- opaque  uictitant  membrane,  by  ' 
means  of  which  the  rays  are  blunted  ;  but  they 
forgot  that       eomm()n  duck,  the  domestic  fowl, 
and  the  8]>uirow,  which  are  not  addicted  to 
astronomical  investigation,  have  eyes  organiaed 
precisely  in  the  pame  manner. 

On  the  ground,  the  (Jolden  eagle,  like  all 
others,  is  extremely  awkward ;  for,  owing  to  its 
large  wings,  its  great  weight,  and  the  form  uf  its 
toes,  which  are  encumbered  with  v  ry  lr>r'"> 
curved  and  pointed  daws,  it  can  only  w^klk  lu  a 
very  defibente  manner,  or  move  from  plnon  to 
place  by  repeated  b  aps,  in  performing  which  ii 
calls  in  the  aid  of  its  wings.  Its  feet  in  fact  are 
not  adaptwl  for  waUdng;  they  are  meet  power- 
lul  wgans  of  prsheulon,  eapabie  of  inflloUag 
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«H>rtal  injury  on  an/  imimal  not  exceeding  a 
■btepfak  cise.  It  ia  iritli  them  that  It  deprives 
iti  prey  of  life,  and  carries  it  off  to  its  n-  st  <>r 
to  some  convenient  place  of  retreat.    With  its 
carved  bill  it  tears  off  the  feathers  and  hair ; 
separates  morsels  of  the  flesh,  and  even  crunches 
th-i  bones  of  small  animals.    The  male  and  the 
female  keep  together  all  the  year  round,  and 
twy  p»A)Mj  teoMin  attached  ibr  life;  but 
should  one  of  them  he  killed  in  t!ie  breiHlin;^ 
the  sorrivor  it  not  long  in  repairing  Ms 
cinoiartaiKe  it  iiot  peodiar  to  eagles, 
hat  baa  lieen  frequently  observed  in  other  birds, 
more  p^pecially  tho«if?  of  tlie  crow  fatnilj'.  The 
Golden  eagle  prepares  its  nest  abuut  the  begin- 
aoBg  of  llarol^  cbooeing  a  place  for  it  as  nearly 
inaccessible  as  possible.    Although  it  is  often 
Bet  with  on  the  maritime  cliffs  of  the  Hebrides, 
yet  the  species  has  a  greater  predilection  for 
mbad  precipices  than  the  Sea  eagle.    It  is  of 
rr^t  "Hzc.  flat,  and  formed  of  sticks,  twigs,  grass, 
and  odter  loat^rials.    The  eggs  are  generally 
two,  acmetimea  single,  yellowish  white,  vrtth  irre- 
gnlar,  pale,  pnrjilish  dots.   Tfic  vctn^j  aro  fledged 
aboat  the  end  of  July,  and  soon  after  coming 
abroad,  are  left  to  riiift  for  themsdvea,  or  are 
driven  off  from  the  haunts  (-f  their  parents. 

The  cry  of  this  species  is  clear  and  loud,  and 
may  be  heard  in  calm  weather  to  the  distance  of 
a  mile.  It  Tcaambles  the  syllable  deei  or  qtctek, 
^-■zTxl  times  repeated;  but  although  in  cap- 
tivity the  bird  frequently  utters  it,  in  the  wild 
state  it  ia  leas  loqosidoas.  When  kept  a  prisoner 
it  is  more  ferocious  than  the  Sea  ca^^le,  and  can 
scaroelj  be  trusted  even  by  the  person  who  sup- 
pScB  it  with  food.  The  capability  of  existing 
mdcr  loi^-continned  privation  has  sometimcB 
'  been  exhibited  in  a  wonderful  degree  by  captive 
'  eagles,  which  Iiave  been  accidentally  neglected 
fer  days  or  even  weeks. 

^tany  marvellous  talcs  are  told  of  eagles,  and 
there  is  scarcely  a  parish  in  Scotland,  in  which, 
if  tnditloii  be  correet,  they  have  not  carried  off 
a  child.  According  to  popular  belief,  an  eagle 
♦-jn«ported  one  from  the  island  uf  Harris  to 
Sijc,  over  a  space  of  about  twenty  iniks;  but 
is  even  BKwe  wonderful  events  arc  as  firmly  be- 
lieved, no  confidenoe  can  l<e  reposed  in  such  ac- 
oeonta.  Although  individuals  of  the  species 
SBBetimcs  a;'{^i<-ar  in  various  parts  of  England, 
it  is  probable  that  they  seldom  or  never  breed 
in  any  district  of  that  country.  The  species  has 
been  extirpated  from  the  south  of  Scotland,  as 
las  very  nearly  been  the  case  with  the  Sea  eagle ; 
and  it  'ir  uiily  in  the  central  ranges  of  the  Grain- 
pians,  or  in  the  wild  glens  of  the  northern  divi- 
non,  and  among  the  hills  of  Skye,  Rum,  Harris, 
and  other  i?lamis  on  the  ni.>rth-\vest  coast  of 
Scotland,  and  in  the  western  Irish  Highlands, 
that  the  ornithologist  has  uracil  chance  of  meet- 
ing ,*  i  t  h  it. 
I     EAGLE-WOOD.   See  AinE-Tnri:. 

KIR.    An  animal's  organ  of  hearing.  |t8 


internal  structure  is  somewhat  similar  in  man 
and  in  the  naraerons  species  of  the  higlier  orders 

of  qtmdrui)'  d.>5 :  and  it  possesses,  in  all,  a  very 
complex  and  yet  simple  organization,  exquisitely 
adapted  to  its  f\inctional  uses,  beautifully  com- 
bining utility  with  protection,  and  admirably 
illustrating  the  wisdom  and  beneficence  of  the 
Creator.  Its  external  structure,  in  the  several 
animals,  varies  in  adaptation  to  their  vespeetive 
habits  and  C"n:-tituf ion  ;  and  afTljrds.  both  in  its 
general  fvvm  and  in  its  wide  variations,  high  and 
striking  evidences  of  ninnte  and  most  bcnavolent 
design.  Though  any  description  of  eitlicr  the 
internal  ur  t!ie  externa!  structure  would  lie  out 
of  uur  pruvince;  yet  one  great  differential  le.a- 
tnre  may  be  noticed, — that  the  outward  ear  of 
timid  and  graminivorous  animals  usually  lies 
backward,  to  enable  them  to  detect  sounds  of 
danger  or  pursuit,  while  tliat  of  predaciotts  and 
carnivorous  animals  usually  lies  forward  to  enable 
them  to  catch  early  intelligence  of  prey. 

The  outward  ear  of  the  horse  is  a  truncated, 
ohliqnelj  severed,  and  very  el^nt  cone,  so  ad- 
niiraWy  constnicted  as  to  receive  a  vast  volume 
of  vibration  in  the  air,  and  so  exquisitely  mount- 
ed on  organic  mechanism  as  to  wheel  and  circle 
and  oscillate  with  the  utmost  power  and  freedom 
of  motion.  The  ears  of  a  horse,  especially  of  a 
spirited  one,  are  in  continual  phy,  and  are  so 
often  and  eadly  stretched  in  diteetions  op|K>site 
to  each  other  as  to  serve  the  purpose  of  a  double 
organ,  and  possess  such  power  and  play  of  nerve 
as  to  alTord  expressive  indications  oT  temper  and 
intention.  "  The  cars,"  reniarVs  Mr.  Blaine, 
"  are  usually  supposed  critcrions  of  the  spirit  of 
the  animal ;  and  I  hava  seldom  seen  a  horse  who 
carried  one  ear  forward  and  the  other  backward 
during  his  exercise,  especially  if  on  a  journey, 
but  what  was  lasting  and  good.  Tlie  reason 
appears  a  plain  one :  n  horse  of  spirit,  strong,  and 
not  easily  fatigued,  is  attentive  to  cverythinrr 
around  him,  and  directs  one  ear  forward  and  une 
ear  backward  to  oolleet  sounds  from  every  quar- 
ter. I  need  not  mention  that  the  ears  are  an 
indication  of  the  temper  of  the  animal,  and  that 
he  is  seldom  either  playful  or  vicious  but  the 
ears  are  bud  flat  on  the  neck.  It  was  kind  in 
Providence  to  give  us  such  a  warning  in  an  ani- 
mal who  does  not  want  craft  to  surprise  us,  nor 
strength  to  render  his  resentment  terrible.**  IThe 
twitching  of  a  horse's  ears  in  the  way  of  disci- 
pline or  punishment  may  occasionally  be  necessary 
in  a  case  of  great  obstinacy,  and  in  order  to  pre- 
vent a  severe  application  of  the  whip  to  other 
parts  of  the  body ;  but  generally  it  is  both  un- 
necessary and  cruel,  and  sometimes  it  inflicts 
very  painfial  wounds  and  conturiona.  When  a 
wuund  in  the  car  is  merely  a  laceration  of  the 
cartilage,  it  readily  heals;  but  when  it  is  an  ul- 
oeretion  of  the  integument  and  the  ceUukr  sab- 
atanee,  it  win  probably  i  e  healed  by  no  gentler 
means  than  poweriul  caustics  or  the  application 
of  the  cautery. 


Digitized  by 


Google 


186 


BAR. 


The  ean  of  cattle  have  a  veiy  different  form 
•ad  siie  in  scraie  breeds  than  in  o4hen ;  and  they 

MMtitute  one  of  the  minute  or  secondary  points 
witich  the  character  and  the  oomparativu 
▼nlue  «f  bnedt  are  judged.  Thejr  are  maally  of 
weU-proportioned  nie  and  freely  moveable  in  the 
polled  brtvds ;  and  nre  comparatively  eiuall,  in- 
conspicuous, and  stitt  in  most  of  the  homed 
breeds.  Bat  the  tars  of  Suffolk  cows  and  of 
Ayrshire  cows  arc  gannt  and  dcformingly  large  ; 
•nd  fully  formed  but  especiallj  vexj  large  ears 
are  ucoally  regarded  as  indioations  of  eemrteneas 
of  form  ;  yet  they  possess  the  value  of  being  ex- 
cellent and  adroitly-used  means  fur  the  animals 
protecting  their  eyes.  Contusions  followed  by 
■wdUnf  ajid  absoeis  and  ■ometimes  by  deafness, 
are  not  uncornmon  in  the  cars  of  cattle ;  and 
they  ought  to  be  reduced  by  means  of  such  ap- 
plfauMM  M  fboMBitetioni^  taodfno  lotioo^  and 
astringent  washes.  A  dry  scurf  often  forms  on 
part  of  the  inside  of  the  ears,  and  occaaiona  ex- 
osMive  and  painM  Heb ;  ud  tills  my,  in  moat 
instances,  be  speedily  removed  by  means  of  a 
little  calamine  and  rosin  ointment.  Small  fun- 
gous growths  appear,  in  some  rare  cases,  at  the 
base  of  the  ear ;  and  these  must  bo  ramoinedflMt 
with  the  knife,  and  next  with  a  strong  ranstic 
W»A.  Inflammation  of  the  ear  also  occurs  in 
laio  CM—t  md  nraik  be  nduoed  by  bbeding, 
fomenting,  and  purging. 

The  ears  of  some  breeds  of  swine  are  peculiarly 
and  amazingly  subject,  in  the  back  part  of  their 
great  lops,  to  trouUeione  cracks  and  sores.  A 
good  cure  in  these  cases,  as  in  that  of  scurf  in 
the  ears  of  oattle^  is  calamine  and  rosin  oint- 
ment. *If  there  it  any  disporition  to  numge  in 
Bwine,"  remarks  Mr.  Clater,  "  it  Is  most  evi- 
dent about  the  ears  of  these  animals ;  and  the 
mischief  is  sadly  aggravated  when  brutes  in 
human  8liaj)e  set  every  ferocious  dog  at  the 
ttraj  pig,  tiie  iknHuite  bold  of  which  it  tbo 


A  cpOce  er  head  of  oatt,  beiley,  wiMKt, 

or  other  cereal  grass.  Ears  of  corn,  though  an 
almost  aniTeraal  popular  phrase,  is  a  somewhat 
Indeffidte  one,  and  oaimot  be  used  ia  botaakMl 

or  minute  description. 

KAR-COCKLK,  PitRptEB,  or  PnprnRroRy.  A 
distmse  in  wheat,  occasioned  by  the  animalcule 
Vari»  (rtHH.  Grains  iaftotcd  with  it  turn  first 
dark  gfreen,  nn  l  afterwards  nearly  black  ;  they 
j  become  rouaded,  and  acquire  a  form  and  an  ap- 
pearance eomewhat  like  tbeee  of  email  pepper- 
corns, but  with  one  (jr  more  deep  furrows  on 
their  surface ;  and  their  husks  are  so  spread  open, 
and  their  awns  so  twisted,  as  to  cause  them  to 
be  readily  observable  among  standing  com.  A 
moist,  white,  cottony-looking  substance  is  found, 
on  inspection,  to  liU  all  their  interior  instead  of 
flour;  and  ihie,  if  aoaked  with  »  drop  of  water, 
and  jilaced  under  i  rui.  r  i^-upe,  will  be  pccn  to 
disport  itself  into  a  multitude  of  cd-&haped  ani- 
malcules, twisting  theudveeand  wriggling  back- 


EARNEST. 

ward  and  forward  in  the  manner  of  snakes. 
When  the  oottony  maie  of  a  quantity  of  wheat 

infected  with  ear-cockle  is  extracted  in  the  piu- 
cess  of  grinding  at  the  miU,  it  dooe  not  pass 
through  the  eloth  with  tlie  fine  flour  m  the 
beating,  but  lunatee  with  the  bran.  The  aoi* 
malculea  of  an  ear -cockled  grain  which  happens 
to  be  sown  along  witii  sound  wheat  remain  in 
it  tin  Mareh ;  th^  then  depart  ftom  it,  tnml 
through  the  soil  to  the  adjacent  wlu  at  plants, 
and  begin  gradually  to  asoend  their  stem  till 
they  reabh  their  ondea  or  young  flower4mdie ; 
and  there  they  deposit  a  great  number  of  eggs, 
and  die  and  disappear.  The  young  animalcules 
are  hatched  in  the  course  of  8  or  10  days  after 
the  egp  are  laid;  and  they  speedily  attain  a 
length  of  about  03  of  an  inch,  and  a  diameter  of 
about  IKX^^a  of  an  inch,  and  in  that  state  con- 
•titttte  tlie  oottony'looUng  mam  of  the  graina ; 

hnt  the  full  ;:^rowu  animalcules  —  those  which 
tmvel  away  Irum  the  seeds  and  propagate  the 
•pedee  in  spring-4m«e  an  enormoua  mae  oomr 
pared  with  the  young,  or  with  the  tenaala  of  the 
grains,  nnd  ntfnin  a  Irngth  of  about  '25  of  an 
inch,  and  &  diameter  oi  about  -0125  of  an  inch. 
These  eaiimaleolm  belong  to  the  tribe  whieh  pos- 
!?ess  the  very  remarkable  capacity  of  reviving 
under  moisture  after  lying  for  a  long  period  in  a 
dry  and  esemingly  dead  eondttion.  If  n  mam 
of  them,"  says  Professor  Henslow, "  is  suffered  to 
become  so  perfectly  dry  that  the  slight  touch  of 
a  hair  might  reduce  them  tu  powder,  and  they 
are  again  moistened  in  a  diep  of  water,  tliey  wiU 
speedily  revivr,  ;vud  lK«comc  as  active  as  before. 
They  may  thus  be  dried  and  revived  many  times 
before  they  are  killed.  Mr.  Bauer  states  the 
limit  to  such  revivals  to  lie  between  six  and 
seven  years."  See  the  articles  AsoviiaVjb  and 
AxiNALcrLB.  Bar-ooekk  is  not  a  ftrj  common 
disease  of  wheat,  and  is  totally  unknown  in  seme 
districts ;  yet  it  infests  some  places  to  such  an 
extent  as  to  have  occasioned,  in  the  last  or  sedi- 
awntiry  povUoM  of  wheat  at  the  miU,eo  large  a 
proportion  of  diseased  r^'  iin';  as  about  half  ;i  jK-ck 
in  the  bueheL  The  mere  immersing  of  aeed-com 
in  water  wiS  not  detect  and  separate  infeeled 
grains ;  nor  can  the  application  of  heat  for  the 
killing  of  the  animalcules  be  raised  sutlicicntly 
high  without  involving  some  risk  of  dcstruyiu^ 
the  vitality  ef  the  seeds.  The  chief  effectual 
preventive  of  repetition?  of  (he  dis'^nso  on  forms 
where  it  has  appeared,  is  to  procure  seed-oora 
from  eome  diitriet  in  wliidi  the  diseaae  does  not 
exist. 

E.VR-MARK.  A  notching,  clipping,  slitting, 
or  other  artificial  mark,  made  on  the  cars  of  cat- 
tle, sheep,  dogs,  or  other  tame  animals,  with  the 
dcf^ign  of  disti*  .■  thrm  from  other  indi* 

viduals  or  tlocks  oi  their  own  speciea. 

BARHBST.  Any  portion  of  piiee  or  wngm, 
paid  or  given  as  ratification  of  contract.  The 
smallest  portion,  even  a  penny,  is  sufficient ;  but 
in  ofdar  to  ito  binding  the  edlcr  or  the  Idnling 
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to  the  terms  of  the  agieeinent,  it  mu»t  be  ex.- 

E-IRKING.  See  Resxet  and  Cnr.rsT. 
KARTfl.  The  world  which  we  iixb&bit ;  or  ail 

;  flraDthenuaeral 
;  or  all  mineral  matter  which  is 
not  roctv  :  or  all  dilnvium  nn'l  minonvl  alluvi- 
lUB ;  or  laud ;  ur  mii  ,  or  mould  ;  ur  the  white, 
pvadttjt  wA  inoombiutiUe  oxide  of  a  mctoL  la 
the  aense  of  either  the  whole  '.v  rlfl,  '  r  (he  ?oIid 
of  tile  world,  it  is  distinguished  as  t/u 
;  ttt  thft  Mm*  of  ft  white  esido^  tlio  word 
is  chenucallj  and  scientifically  accurate  ;  in  the 
teoge  of  soil,  it  is  popularly  correct,  but  falls 
to  be  discussed  in  the  article  Soil  ;  and  in  all 
tho  other  senaes,  it  is  enM^Ogiy  indefinite,  and 
Boght  to  be  aoofltlefy  npaiMdcd  by  01x101  and 

&ctfca,in  iho  seientiie  and  thotoni^y  ootrect 

si^fication,  are  of  two  cLisscs,  alkaline  and 
pore,  the  £c»iner  amounting  to  four  uul  the  lat- 
ter te  mx,  Th0  aOnliiie  earths  ars  Hme,  mag- 
MM»  and  fauytes,  or  oxite  of  oJoium, 

Bia|rnesinm,  strontium,  nnd  Ijnritum.  They  ro- 
ble  aikaii«a  in  neutraimng  acids,  and  in  ex- 
•  rtHMig  alkaline  nftotioD  idth  test  pftper; 
uid  ther  rcscmWc  the  pure  earths  in  whiteness, 
pwwdcsinea^  incombustibility,  and  fome  other 
properties:  Batytes  and  strontia  are,  in  a  oon- 
siderable  d^pree,  soluble  in  water ;  and  barytes, 
^rrr^tia.  and  lime  arc,  in  a  powerfnl  degree, 
c=iu:iiic.  The  pure  cartiis  arc  iilutnina,  silica, 
yttria,  zimmia,  thorina,  and  gludna,  or  oxides  of 
ahimimim,  yilicium,  yttrium,  zirconium,  thori- 
and  glucinium.  Silica  behaves,  in  a  oon- 
depee^  like  in  esidj  end  tte  Iterfs, 
nliciaint  po— escee  far  more  resemblance  to  carbon 
and  bostm  than  to  the  motais;  and  the  other 
five,  ihoo^  combining  in  a  degree  with  adds, 
are  &r  laae  salifiable  than  the  alkaline  earths, 
and  do  Dot  exhibit  alkalinity  with  turmeric  or 
litmas  PH>ec  Ail  the  six  are  white,  and  have  a 
Hmrmoghlj  wdnsnl  appeanmes,  and,  in  their 

OndinarT  conditi.in,  are  tijtally  iii?i;la1jle  in  •(vatcr. 
The  most  abundant  of  the  earths  are  alumina 
aad  silirsj  the  fiiueer  Ae  ehaneliiiatio  princi- 
ple of  clay,  and  the  latter  the  charaoteristio  prin- 
ciple of  flint,  n'jartz,  and  quartzt>se  fland  ;  the 
canhs  next  in  abundance  are  lime  and  magnesia ; 
■Bil  Aeae  ftmr  earths,  in  vaiioue  oanbinattons 

with  on>'  rinotlu  r,  with  wnter,  with  salts,  and 
with  other  substaAoes,  constitute  the  grand  bulk 
«f  the  leaki,  psvd%  ofatya,  and  other  solid  parts 
of  the  crust  of  the  world.  Yet  though  the  enor^ 
a»OT!y  major  portion  of  the  strictly  mineral 
of  the  world  consists  of  these  four 
skin  or  sepeifistelsbalm  which  oon- 
jtitntes  »)U  always  compriaps  more  or  less  of 
organic  resnains^  or  consists,  in  a  considerable 
diiflTi  II.  wf  thn  ilwinmipimri  and  Jeeompowng  ve- 
fstable  matters  which  are  ti  clinically  called  hu- 
mus or  geine.  See  the  articles  StucA,  Alomua, 
LivK,  >L40SBia,  Soil,  and  Hnrcs. 


The  four  principal  earths,  and  occasionally  a 
minute  pertton  of  barTtea,  are  teksn  up  ftom 

the  soil  and  secreted  by  plants,  and  may  n  ndil} 
be  separated  from  the  organisms  by  incineration. 
Lime,  chiefly  in  the  form  of  phosphate,  and  partly 
in  the  forma  of  carbonate  eod  iulphate,  is  com- 
parativcly  ahnndrmt  in  very  many  plants,  parti- 
cularly in  their  ruots,  shoots,  aud  seeds,  and  con- 
stitutes a  principal  portion  of  their  iroombustible 
matter  obtainahlo  in  the  form  of  ashes.  Silica, 
in  a  vitreously  saline  combination  with  potash, 
oonstiteitee  the  haid,  tmootii,  and  shining  skin 
of  the  grasses  and  the  equisetacese ;  and  is  the 
powerfully  resistive  principle  which  renders  some 
of  these  plants,  such  as  the  Dutch  rush,  Equite- 
tvm  hyemaU,  so  well  adapted  for  peiBshii^g  biass 
and  other  alloys  and  metals.  Magnesia  occurs 
abundantly  in  some  of  the  gooeefoots,  somewhat 
frequently  in  aevsial  of  the  ftwi,  and  oeeaaifloally 
but  sparingly  in  some  other  plants.  Alumina 
occurs  in  very  minute  quantity  in  the  bulbs  of 
garlic,  the  bavee  of  the  olive,  and  the  root  of 
some  of  the  maUows. 

£arth,  in  the  sense  nf  soil  but  with  special  re- 
ference to  its  aluminous  constituent,  appears  to 
be  an  twnHal  etonent,if  net  to  the  ntttdtion  of 
cattle,  at  least  to  their  digestion.  "  If  cattle  arc 
observed  while  thejare  grazing,"  remarks  Yooatt, 
"it  will  be  leaii  itot  many  a  root  ndnglea  with 
the  blades  of  grass ;  and  these  roots  have  some- 
times no  inron siderable  quantity  of  earth  about 
them.  The  bciist,  however,  seems  not  to  regard 
this ;  he  eats  on,  dirt  and  all,  until  his  paunch  is 
filled.  It  was  1  signed  that  this  earth  should 
be  gathered  and  swallowed.  A  portion  of  ab- 
Boibent  eartit  ia  iband  in  every  toil,  sniBoieBtnot 
only  to  prevent  the  evil  that  would  result  from 
occasional  decomposition"  of  herbage  in  the  first 
stomach  or  paunch  or  rumen  of  a  ruminating 
imimal,  '*by  neutralising  the  acid  principle  as 
rapidly  as  it  is  evolved  ;  but,  perhaps,  by  its 
presence  preventing  that  decomposition  from 
taking  place.  Henee  the  eagenteea  which  stall- 
fi  'l  cattle,  who  have  not  the  opportunity  of 
plucking  up  the  roots  of  grass,  evince  for  mould. 
It  it  iddom  that  a  oow  mSi  pen  a  newlyvaised 
mole-hill  Mrithout  nuzzling  into  it,  and  devouring 
a  considerable  portion  f  f  it.  This  is  particularly 
the  case  when  there  is  any  degree  of  indigestion. 
The  mould  here  is  eonuiunntod  to  the  greatest 
degree,  and  pr -IriWy  {>os8es3es  peculiar  freshness." 
Kids,  reindeer,  aud  wolves  also  eat  clayey  soil, — 
and  eat  it  in  mndi  larger  proportiomil  quantity 
than  cattle  do ;  human  beings,  in  various  parts 
of  South  America,  of  Western  Africa,  and  of  the 
Indian  archipelago,  eat  clay  as  part  of  their  con- 
stant alimenty — some  of  them  to  the  enormona 

amount  of  upward;-  tf  S  ct  li)  onncc^  n-dny;  and 
some  diseased  individuals  of  our  own  population 
posssM  an  loviadble  appetite  ibrdtbcv  argiUaoe- 
ous  or  calcareotis  earth.  Farmers  ought  to  u?c 
care  that  all  their  stall-fed  cattle  be  daily  sup- 
plied with  a  small  quantity  of  fresh  and  very 


Digitized  by  Google 


l%8  EARTH.60AHD. 


EARTHING. 


fine  rich  loamy  soil,  or  of  richly  puherukut 

cliAV. 

KARTH- BOARD.  The  mould-bonrri  nf  a 
plough,  or  part  which  turns  over  the  «oil.  Seo 
the  urtieb  Plovoh. 

EARTH-BUILDINGS.   Walls  or  homes  form- 

|«d  of  compressed  soil  or  day.   They  are  not  un- 
oomiBOii  in  Komumdy  and  the  aoa^  of  France ; 
I    and,  in  ordor  to  obtam  iiMltiBWiil  strength  and 
durability,  gome  of  thorn  are  constructed  with 
alt«nuite  boards  ot  wood  and  layers  of  soil.  Torf 
eabins,  which  abound  in  Ivduid,  and  olay  ooi- 
[  taRf  s,  which  Bometimca  occur  in  Britain,  and 
also  mud  walla  and  turf  fences,  are  varictiet  of 
«avth4Hi^ings ;  but  dl  am  w  mSa  vui  lAnricnu 
in  structure  as  not  to  require  any  description, 
j      EARTH-HACK.    A  hand  implement,  resem- 
bling a  large  hoc.  It  is  used,  somttimcs  as  citbur 
I  a  ho*  or  a  cleaning  scraper,  but  more  generally 
and  properly  as  a  draf^  for  pulling  mineral  man- 
j  ures  out  of  a  cart,  in  the  same  manner  in  whioh 
I  the  dnng-drag  is  nied  for  fani-ymrd  mannitt. 

EARTHING,  or  KAUTiiiNc-ri'.    The  heaping 
'  of  soil  upon  the  lower  part  of  the  etoms  of  stand- 
ing and  growing  phunts,  with  the  design  of  blanch- 
ing  them,  of  supporting  them,  of  promoting  the 
;  circulation  of  air  and  moisture  around  them,  of 
I  draining  away  superabundance  of  rain,  or  of  af- 
I  finding  five  aoope  tut  the  inCTSMO  of  rooto  and 
for  imbibition  of  food  through  the  spongiolcs. 
The  designa  of  blancbii^g  and  supporting  occur 
oid7  in  the  garden,  and  ira  fhoroughly  proper  in 
the  case  of  all  the  plants  to  wiiieii  they  usually 
apply ;  but  the  other  do<»i[»T»<*  occur  in  both  the 
gwden  and  the  field,  aud  are  in  most  cases  either 
nuBchievoua  or  doubtfuL  The  main  advantage 
sought  to  be  attained  liy  earthing  is  tho  afford- 
ing to  the  roots  of  plants  an  ample  bed  of  tine 
puWeciKd  uonU,  btrth  fiv  their  own  growth  and 
for  the  conveyance  to  them  of  their  proper  food ; 
but  this  ought,  in  nearly  all  cases  except  that  of 
the  potato,  and  even  to  a  chief  degree  in  the  case 
of  the  potato  itself,  to  be  provided  for  by  proper 
i  draining  and  thorough  tillage.    Earthing  does 
not,  in  even  the  moet  remote  nmnner,  correspond 
to  maj  prpewi  or  drennutoiiee  in  natotal  v^e- 
tation  ;  and,  but  for  our  being  accustomed  to  it, 
I  would  appear  at  a  glance  to  be  an  artificial  and 
{  a  violent  supplementary  remedy  for  some  great 
defect  in  the  mechanical  conditions  of  the  soil. 

The  earthing  of  drilled  com  is  manifestly  in- 
jurious. When  a  crop  of  com  receives  its  last 
dnming,  ite  onioM  am  ueuaUy  from  thtee  to  ive 
feet  high,  and  its  roots,  unless  already  shortened 

I  fagr  the  plough  or  the  hoe,  are  even  longer  than 
.  the  eoina,  md  eprMd  athwart  the  mMa  of  the 
!j  ground;  so  that,  if  the  drills  be  four  feet  apart, 

I,   the  roots  of  the  plants  of  each  drill  take  up  their 
I  loud,  un  the  average,  over  a  breadth  uf  four  feet, 
j  I  Now  when  a  plough  is  driven  between  the  drills, 
a  total  disniption  of  one-fourth  of  this  breadth  of 

I I  four  feet  is  cflfected,  one-fourth  of  the  feeding  or 
I )  poeturittg  enn  of  tlie  plants  it  praetioally  swept 


away,  one-fourth  of  the  spongioles  or  feeding- 
orifices  and  of  the  connecting  radical  fibres  of 
the  plants  are  destroyed,  and  u  ct)nsiderable  pro- 
portion of  the  remaining  spongioles  and  radical 
Sbree  an  injorionsly  exposed  to  the  efteis  of 
drought  and  of  ardent  sunshine.  These  surely 
are  evils  of  vastly  too  great  magnitude  to  be 
cottnterbnlanoed,  fer  lest  oompensated,  by  any 
possible  advantagjw  whioh  earthing  can  be  al* 
leged  to  produce. 

The  earthing  of  turnips,  though  hitherto  re- 
garded hf  meet  onltivatoffe  with  amdi  fevenr,  ia 

prolmbly  q-.itc  a?,  miscl-iipvons  as  the  earthing  of 
corn.   Innumerable  minute  radical  tibres  grow 
ont  horiaontally  from  ton^p  plants,  and  spread 
themselves  athwart  the  wh(^  of  the  usual  inter- 
val between  drills,  and,  on  rare  occasions,  on  par- 
ticular murmnga.of  summer,  are  viuble  to  the 
naked  eye  in  oonaequencc  of  depodtiMie  upon 
them  of  dew  somewliat  similar  in  appearance  to 
hoarsest;  and  these  fibres,  even  in  connexion 
with  their  being  so  mtonto  and  ■oraoltitadinoiis,  j 
unquestionably  take  up  a  main  part  of  all  the  \ 
hncr  nourishment  for  the  feeding  of  the  plants ;  | 
and,  in  the  process  of  earthing  up,  a  large  pro-  I 
portion  eC  them  are  destroyed,  and  of  courGe  a  | 
corresponding  proportion  of  the  food  of  the  tur-  ] 
nips  out  off.    The  injury  often  inflicted,  to  a 
eonrideiaUe  extent,  i^MO  the  lenvae  of  the  phnts 
also  averts  a  considerable  portion  of  the  nourish- 
ment from  the  atmo^eiio  gases,  and  makes  a 
serioosdednotionfirom  the  attainable  bulk  of  th« 
crop.  The  mere  boHeiv  between  the  drills,  too, 
acts  as  a  channel  for  sur&cc  water  to  carry  away 
some  uf  the  most  enriching  porUons  of  the  soil; 
the  exhnming  and  espoevre  of  a  considerable 
part  of  the  iranurr,  rccasions  the  loss  of  much 
of  it  partly  by  the  sweep  and  drainage  of  the  sur- 
fiuie  water,  and  partly  by  oxygoniaenent  and 
gaseous  escape  into  the  atmosphere ;  and  the  ] 
unevenness  or  ribbedness  of  the  ground,  during  | 
the  whole  period  of  the  folding  of  sheep  upon  the  ' 
crop,  preTmte  the  soil  from  iiltaimUf  as  Urge  an 
amount  of  enrichment  as  wonld  iMnie  to  it  if  ito 
surface  were  level  and  smooth. 

Bven  the  earthing  of  potato  erepe,  though  to 
a  certain  extent  useful,  ought  to  ho  frrcatly  modi-  [ , 
tied  by  the  conditions  of  the  soil,  and,  as  usually 
practised,  is,  in  not  a  small  proportion  of  cases, 
productive  of  far  more  evil  than  good.  Two  seta 
of  roots  exif>t  in  potato  plants,  and  perform  two 
widely  ditlereut  kinds  of  functions;  the  one  pro- 
per or  planMbeding  rooti^  gvowteg  aa  eoon  na 
the  seed  germinates,  and  shooting  perpendicularly 
or  obliquely  into  the  soil;  the  other  stoloniferous 
ortntwr-bcnring  radicles,  beginning  to  grow  only 
after  the  plant  is  well  or  almost  fully  developed, 
nri  l  shiHitincr  in  horizontal  or  lateral  directions 
^  through  the  Soli.  Now  the  earthing  of  potato 
plants,  when  judiciously  performedf  mahcn  n* 
interference  with  the  plant-feeding  roots,  but 
acts  solely  and  roost  bcnelioialiy  upon  the  stolon  i- 
ferooi  xadielea^  increaring  tlidr  width  of  range. 
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mvltiplTtiig  tbeir  power  of  formiiig  tubers,  sup- 
pljing  tlwm  irith  ibod  fw  Boonshing  up  their 
tubers  to  a  oomparatively  great  mse,  and  protect- 
ing the  ttihers  themselves  from  the  discolouring 
aad  powerfully  deteriorating  effects  of  exposure 
to  the  weather. 

ikit  the  earthing  of  nnany  Vir.  l':  nf  potato  land, 
paiticularlj  of  porous  and  weU-diwoed  land,  to 
a  gwlif  depth  than  tiro  or  three  inehes,  and 

especially  to  a  depth  below  the  level  of  the  plant- 
rooiB  and  the  manure,  occasions  a  ef^rious  waste 
of  BunofMl  Boarishment,  draws  off  an  enormous 
pi«paili0ii  of  the  requisite  aqueous  nourishment, 
sometimes  acta  unfavourably  upon  the  mechani- 
cal support  obtained  \>j  the  plants  from  the  soil, 
and  hM  liMii  pravsd  iff  ttporimnit  to  wUnctt 
In  p-jme  instances,  tlio  enormous  proywrtion  of 
oce-third  from  the  aggregate  value  of  the  crop. 
^Tbe  dtxpneaa  <rf  tfco  earthing  below  the  dung 
and  the  roots,"  remarks  Mr.  Mackenzie  of  Stir- 
fee  "allows  the  moisture  to  drain  fromhoth; 
and  if  the  potatoes  are  earthed  up  when  the  soil 
ii  MiH,  «rbia^  it  BO  mmM  «u»,  tho  sMw 
of  the  drills  become  smiooth,  and  e  ft  ;  n  J.nrd  n  in 
fach  a  maimer  as  to  have  some  rescmUanoe  to 
baked  daj,  «o  that  when  imfai  &Ht;  H  xm»  dmm 
€ht  sides  of  the  drills  as  if  tiles  had  \)^n  laid  to 
carry  it  off  Then  the  nourishment  which  the 
fructifying  showers  bring  to  the  soil  for  the  bene- 
fit of  vcgetatioB,  is,  in  a  great  measnre,  lost  upon 
the  potato  crop.  Such  a  m«)de  of  cultare  pre- 
wcoiM  the  earth  from  drinking  in  '  the  rain  that 
CMUes  oft  upon  it,  that  it  natf  bring  finth  herbs 
meet  for  them  by  whom  it  is  dressed.'  Persons 
may  satis^  themselves  upon  S"nu'  of  these  points, 
going  to  a  potato  field  which  has  been  treated 
ia  tile  annner  above  described,  with  a  pota- 
to* frrrk  over  tht  I'r  shoulder ;  and  let  them  go 
after  copious  showers  have  ftdien,  and  they  will 
probably  find  tlw  aoll  wliere  tbe  roots  of  tho 
p'int*  are  as  dr}*  as  dust, — many  of  the  ?pnngo- 
kts  shrunk  and  unable  to  perform  their  funo- 
tion,  when  the  well-being  of  vegetation  depends 
m  a  great  measure  upon  their  pmemtion ;  the 
dna?.  inftead  of  being  finely  incorporated  with 
ine  soil,  will  have  some  resemblance  to  gramine- 
mm  peat,  and  might  be  employed  as  fbel  to  bell 
Ae  potatoes  instead  of  food  to  nourish  them.  In 
such  otrctuDstances,  the  potatoes  will,  in  general, 
btadiaciart  erop;  thdr  ebavaeCer  will  be  dry, 
naall,  and  scabbed." — BueTs  Farmer't  Inetruetor. 
^Siephm.''  Boot  of  the  Farm.—Faj,er  h/  Mr. 
Maetensie  in  jVo.  59  of  the  ^nartfritf  Journal  of 

EARTII-irrT,— botanically  Buninm.  A  small 
feaus  of  hardy  tuberous-rooted  plants,  of  the 
fKBlSkf.  Tfao  greater^  flenous, 
kipper,  or  pignut  species,  Bun- 
%vm  Jtertumem,  called  by  the  older  botanists 
tvnivmi  6i\tKHA:a^a/iuni,  is  a  well-known  weed  of 
■ady  and  gravelly  pastures  and  woods  in  many 
perfs  r  f  Britain.  Its  tubers  nrc  nf-nrly  globular, 
externally  black,  internally  white,  with  a  sweet, 
11. 


rowoilaginons,  aromatic,  somewhat  acrimonious, 
and  doddodly  agreeable  fla^ur;  its  stem  is 

striated,  solid,  from  9  to  S4  iadies  ia  height,  and 
branched  towards  the  top;  its  radical  leaves  are 
twice  or  ihric«  pinnated,  and  very  tinely  cut, 
and  iie  war  tbe  gmmnd;  its  stem  leaves  are 
long,  narrow,  and  aottte,  and  occur  singly  beluw 
the  ramifying  potalsef  the  branches;  its  dowen 
grow  ia  aaibels  like  those  ef  many  other  phats 
of  the  same  family,  and  have  a  pure  white  colour, 
and  bloom  in  May  and  June ;  and  its  seeds  are 
small,  oblong,  and  channelled.  The  tubers  lie 
deep,  and  pat  eat  fibres  from  their  bottom  and 
sides ;  they  are  greedily  dug  for  and  voraciously> 
eaten,  by  hogs  and  by  oountry  children  j  they  have 
a  taste  sad  flavoar  soersdy  iaferior  to  ehestaats, 
and  formerly  took  thence  the  epeciGc  name  of 
bulbooastanum,  or  chestnut-tuber ;  they  are  quite 
delicioas,  as  well  as  seemingly  very  nutritious, 
either  raw,  roasted,  or  bcilsdi  and,  if  produced 
in  plenty  and  perhaps  somewhat  enriched  in 
flavour  by  cultivation,  they  might  probably  com- 
mad  sn  exteasive  and  rsedy  sale  as  aa  artiele 
of  dessert.  What  a  pity  that  such  good  things 
should  be  abandoned  to  the  hogs,  and  degraded 
with  the  aamc  of  pig-nuts  I  tOnee  speoies  havs, 
within  the  last  30  yeBn,  been  iatruduced  from 
thp  8pn!i;'-h  pfninsula ;  and  one  of  these  has 
taken  entirely  to  itself  the  old  epithet  of  biUbo- 
oastanum. 

EARTTT  NUT  (Ambbicak).   Sec  Abaohis. 
KARTUWORM,--eoientifieaUyi4iinArMi(«.  A 
genus  of  Tsdrbloeded  werms^  ef  tlie  anasHdous 

class  of  articulated  animals.  They  are  the  common 
red  worms  of  tvcry  ordinary  soil,  turned  into  view 
at  almost  every  upvratioa  of  the  tipade  or  the 
plough,  and  familiar  to  evea  tbe  yeoDgest  and 
most  rnrcless  observers;  thoy  possess  the  semi- 
cartilaginous  annulations,  the  oonneeting  longi- 
tadlnal  aad  ebUqae  naselis,  the  donbfe  system 
of  veins  and  arteries,  and  the  moist  enveloping, 
segment-showing  skin  which  are  common  to  all 
the  red  -  blooded  worms ;  they  are  devoid  of 
branchial  tufts,  aad  possess  a  scries  of  aiinate 
pores  leading  to  very  fine  Facculi  along  each  side 
of  tbe  body,  in  common  with  all  the  abranchiate 
division  of  th^  dass;  and  they  are  armed  irith 
minute  hairs  or  bristles,  in  common  with  the 
nais  and  the  hairworm.  Their  eggs  ore  some- 
what oval,  and  about  three  Hum  long ;  they  have 
at  each  end  a  kind  of  lid  which  opens  to  permit 
the  exit  of  the  maturrd  wormlings;  and  each 
contains  two  yolks,  and  gives  origin  to  two  ani- 
mals. Esarthwonns  are  hennaphiodiles,  and  ex- 
cecdingly  prolific.  They  abound  in  all  rit !;  pr  ila ; 
and  are  always  in  a  highly  active  state  in  spring; 
yet,  as  may  be  proved  to  any  persoa  who  will 
take  the  trouble  of  examiniag  a  grass  plot  with 
the  light  of  a  candle,  they  come  to  the  surface 
and  move  about  in  every  mild  night  of  wiuter. 

Barthwonns  are  ginailly  regarded  by  farmers 
and  gardeners  as  mischievons  to  their  crops ;  but 
were  their  true  character  and  <;couoiiiy  fully 
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known,  ^uj  would  1m  nnitiBnalljr  reoogaised  as 
eariohera  of  the  soil,  and  important  ancillaries 
to  rnltivntion.  "  Lands  that  are  subject  to  fre- 
quent luundatious,"  says  White,  in  his  Natural 
,  History  of  SelbMno,  "  are  alwajt  and  pro- 
bably the  reason  may  he,  because  the  w  rm~  are 
drowned.  The  most  insignificant  ioaccts  and 
veptUos  «re  of  nradi  more  oonsequenoe,  and  have 
much  more  influence  in  the  economy  of  nature, 
than  the  incurious  are  aware  of,  and  are  mighty 
in  their  effect.  From  their  miauteaess,  which 
renders  them  less  an  object  of  attention,  and  from 
their  numbers  and  fecundity,  earthworms,  thou^^h 
in  appearance  a  small  and  despicable  link  in  the 
dudn  of  nstttra,  yet,  if  lost,  would  mnko  n  la- 
mentable  chasm.  For  to  say  nothing  of  half  the 
birds,  and  some  quadrupeds,  which  are  almost 
entirely  supported  by  them,  worms  seem  to  be 
gnat  promoten  of  vegetation,  which  would  pro- 
ceed but  lamely  without  them,  by  boring,  per- 
forating, and  loosening  the  soil,  and  rendering  it 
pervioas  to  nine  and  the  ffibra  of  phnti,  by 
drawing  straws  and  stalks  of  leaves  and  twigs 
into  ii,  and,  most  of  all,  bj  throwing  up  such 
isfiaite  nombere  of  lampe  of  euili,  oaUed  worm- 
casts,  which,  being  their  ezoremeati  ii  %  fine 
manure  for  grain  and  grass.  Worms  probably 
provide  new  soil  for  hills  and  slopes,  where  the 
rain  washes  the  earth  away;  and  they  affect 
alopee  probably  to  avoid  being  flr  deri  Gar- 
deaen  and  fanners  express  their  detestation  of 
worm% — the  fbmier,  bMMiae  th^  render  their 
walks  unfiiglitly,  and  make  them  much  work, — 
and  the  latter,  because,  as  they  think,  worms  eat 
their  green  com.  Bat  these  men  would  find 
that  the  earth  without  worms  would  soon  be- 
come cold,  hard-bound, and  vri  l  of  formontati  in. 
and  consequently  sterib.  Aud  b«side6,  la  favour 
of  worms,  it  should  be  hinted,  that  green  ooni, 
plant?,  and  flowers  arc  not  bo  much  injured  by 
them  as  by  many  species  of  coleoptera  (scarabs) 
and  tipolm  (long-legs)  in  their  larva  or  grub 
state^— and  by  unnoticed  myriads  of  small  shell- 
lees  snails,  called  slugs,  which  silently  and  im- 
perceptibly make  amazing  havoc  in  the  held  and 
garden.** 

A  piece  of  arable  land  on  the  •^'^a  Imard  of  Lin- 
ooln^kire  lost  its  fertility  in  consequence  of  the 
deetmotion  of  all  ite  earthwormi  by  the  break- 
ing in  of  the  sea,  and  regained  its  fertility  in 
consequence  of  becoming  again  overrun  with 
earthworms  afur  the  efiects  of  the  sea-burst  had 
ceased.  **  Mr.  Henry  Ilaadlay,**  aaya  Mr.  Parkes. 
"  showed  mi'  n  piece  of  pasture  land  near  to  his 
house,  in  which  worms  were  in  such  number* 
that  he  tiioagfat  their  caste  Interfered  too  mndi 
with  it9  produce,  which  induced  him  to  have 
the  field  rolled  at  night  in  order  to  destroy  the 
worms.  The  result  was  that  the  fertility  of 
the  field  greatly  declined,  nor  was  it  restored 
until  they  had  recruited  their  numbers,  which 
was  aided  by  collecting  and  transplanting  mul- 
titttdet  of  womt  from  other  ilelda.'*  Jllarth^ 


worms  aot  abo  as  important  aoziHaries  to  the 

drainer  in  all  fine  alluviums,  rich  loams,  and 

pulverulent  clays  ;  and  even  when  killed  by  the  ' 
letting  in  of  the  tide  in  the  English  processes  of 

them,  and  are  soon  succeeded  by  another  race.  I 
"  Theii  death  no  doubt  occurs  when  the  process  ! 
of  warping  tonniaatee,  and  the  soil  aoUdifies,  bat 
their  holes  remain  entire  and  open  from  the  top  | 
to  the  bottom  of  the  ma^s,  «erving  to  admit  air 
and  moisture,  and  to  pa^s  liiu  water  of  rain  in  i 
finely  divided  streamlets  to  the  drains ;  and  the 
earthworm  finally  establishes  himself  in  a  soil  j 
easily  penetrated  and  most  oongental  to  his  nua>  1 1 
ing  habtts.**  I 

Earthworms  then  ought  to  be  rather  cherished  ' ' 
than  destroyed ;  yet  when  they  are  resolutely  . 
hated  by  either  the  prejudiced  or  the  Csstidious,^ 
when  they  either  continue  to  be  regarded  as  foes 
to  his  crops  by  the  farmer,  or  are  disliked  as  de- 
formers  of  his  hiwns  and  walks  and  tidy  plots  by  i 
the  ga(dener,-4hey  may  be  killed  by  •  broad>  I 
cast  sowing  of  common  salt,  at  the  rate  of  5  or  6 
bushels  per  «cre,  or  by  a  sprinkling  of  strong  . 
Sme  water,  or  by  a  sprinkling  of  n  deoootioaof  | 
wood-ashes  or  of  walnut  leaves.  i 

EARTHY  MANURES.  See  JoMM,  Cbai^  i 
AsuEg,  Compost,  and  Sahd.  t 

EARWIG.  An  insect  whose  name  is  derived 
from  its  Buppc^cd  hnbit  of  insinuating  itself  into 
the  ears  of  persons  who  incautiously  sleep  among  i 
grass  where  it  is  found.  It  is  extremely  doublp  ! 
ful  whether  the  animal  intentionally  enters  the  i 
ear;  and,  indeed,  there  is  no  reason  whatever  , 
that  it  should,  except  from  mere  accident.  A  i 
piece  of  an  apple  applied  to  the  orifice,  is  said  to 
entice  the  insect,  and  tlius  relieve  the  sufferer; 
where  this  fiuls,  a  few  drops  of  sweet  oil  destroy 
the  liib  of  the  earwig,  whieh  mnet  than  be  ex*  i 
tractcd  with  a  proper  instrument  by  a  physician. 
A  remarkable  &u}t,  in  relation  to  the  earwig,  is  .  | 
its  great  abundance  at  paitioiilar  times,  nad  its 
subsequent  rarity.    From  the  observations  of 
ent<(nK>lo!ri<5ts,  it  has  been  proved  that  these  in- 
sects migrate  in  considerable  flocks,  selecting 
the  evening  for  tiadr  exeurrions.  Mnoh  damage  I  \ 
is  sustained  by  gardener-  from  the  depredations  of 
these  little  among  fruit  and  tender  voge-  i 

tables*  whidi  constitute  their  proper  food ;  occa-  : 
sionally,  however,  they  feed  on  animal  substances,  i 
and  even  devour  each  other.  Tlie  places  in  which  j ' 
the  species  of  this  siu&ll  genus  are  found  are  '  | 
chiefly  damp  and  cool  situations,  under  stones  ;  ■ 
and  the  ^ark  of  trees,  among  chests  and  boxes 
which  have  been  long  undisturbed,  and  in  similar  |  J 
haunts.   In  the  systems,  the  fiunily  whidi  is  ' 
formed  of  the  original  genus  forjicula  of  Linnaeus,  i 
consists  of  two  genen,  formula  and  labidura;  to  j  | 
which  another  is  added  by  Leach,  the  characters  1 1 
of  which  difier  in  so  trifling  a  dagiee  from  the  ' 
preceding;,      to  prevent  its  being  generally  re- 
ceived as  distinct.    It  is  even  doubtful  whether  I 
the  simple  diqpari^  in  the  number  of  joiate  in 
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th«  antenne  is  wurthj  of  any  distinction  further 
than  a  section.  IheForfictUaauricidariaia&hmail 
Bneti  abont  three  quarters  of  aa  iaoh  in  Inigth, 
having  the  winga  folded  under  very  short  and 
truncate  elytra  or  wiag-cases,  and  the  extremity 
«!*  Hbt  mUotten  mnaeA  with  »  faoniy  forceps. 
When  alarmed,  the  insect  elevates  the  abdomen, 
and  opens  these  foroejui,  in  order  to  defend  itself 
froa  the  aUadc  of  ito  euennes. 

EATING-OFF.  The  consumption  of  a  crop  or 
part  of  a  crop  by  live-stock,  on  the  field  on  which 
k  grows  and  while  it  <x>ntinue8  in  an  ungathered 
coafilioo.  SMdag«4iffigaeQntnttiloharvertiDg, 
and  is  practised  almost  exduaively  with  green 
cropA,  and  principally  with  toniipa.  The  prime 
de^gn  of  it  it  tiie  cntiduneat  of  the  Mil  partly 
by  the  abrasions  of  the  feet  and  body  of  the  ani- 
mal?, still  more  by  the  decomposition  of  the  re- 
jected or  uneaten  portions  of  the  crop,  and  chief 
if  aB  bf  the  intennintion  ef  ib»  Hqoid  and 
fofid  eKrements  of  the  ^tock. 

XAYES.  The  borders  of  a  roof  projecting 
ever  the  tope  of  the  waiUs  ef  hooaee. 

EBONT« — botanically  Diotpyroa  Menvm  and 
Diotpynt  Ebeneuter.  Two  species  of  evergreen, 
tropical,  timber  trees,  of  the  date-plum  genus, 
faming  the  type  of  the  natural  order  Ebe- 
This  order  consists  of  trees  and  shrubs, 
some  of  them  tender  and  evergreen,  and  others 
latdj,  wliite-flowefed,  and  deddaoas ;  and  it  haa^ 
within  the  grounds  and  gardens  >f  rircat  Britain, 
aboat  a  dozen  hothouse  specif  upwards  of  20 
granhoiue  qieci^  and  4  or  5  hardy  species. 
Vpimda  of  one  half  of  all  these  belong  to  the 
genus  diospyros.  See  the  article  Date -Plum. 
Both  of  the  two  ebony  species  were  introduced 
froBB  India  in  17dS,  and  are  distingniAed  for  the 
well-known  hardness,  heaviness,  and  blnclcru^-??  of 
timber,  yet  they  share  that  character, 
in  a  diwiiiMied  degree,  with  many  other 
species  of  their  order.  The  mature  ebenum  is 
B«Tia!lT  abont  10  feet  taller  than  the  mature 
eijecia«t«r,  and  has  a  height  of  between  30  and 
49  fat.  The  ebony  of  commoroe  is  imported 
a!l7  from  Indiii,  >Taflagascar,  and  the  Mau- 
Btius ;  and  is  probably  the  production  of  not  a 
far  fped«a  of  EbeiumMe,  particoiatly  of  the  date> 
plom-treeSL  It  exhibits  great  variety  of  general 
character,  and  very  oonstderabie  variety  even  of 
colour,  some  being  black,  some  green,  and  some 
ndfidi ;  and,  coming  at  the  lame  tiiiM  from  a 
irde  range  of  latitude,  and  from  regions  where 
httle  knowledge  of  the  specific  differences  of 
tassa  is  iiuMtMsd,  it  ean  scared  be  supposed 
to  he  furnished  wholly  or  ever?  principally  by  the 
Irk  ebony  trees.  Most  of  it  is  exceedingly  hard 
sad  heavy,  and  snsoeptiUe  of  a  very  fine  polish ; 
astd  alL  or  very  neariy  all  of  it  is  used  for  moeaio 
w  -rks.  inlaid  works,  and  the  most  handsome  and 
daborate  specimens  of  fancy  cabinet  work.  But 
alKfe  fvopeftioa  ef  Bomiiial  ebony  is  sheer  im- 

p'.^itian,  neither  r^n:>Tirtccn'j<;  nor  in  any  pr'nse 
fcmgn,  but  the  mere  timber  of  pear-trees  and 
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other  home-grown  trees,  stained  and  doctored  to 
deceive  the  ignonmt. 
The  name  ebooj  also  hebogi  to  a  naall  genus 

of  ornamental,  greenhouse  evergreena,  of  the 
hedysaruffl  division  of  legiuninous  plants, — Ebe- 
nm;  and  the  imme  Jaauiea  eboaf  ie  hone  bj  a 
tiill,  evergreen,  ornamental,  West -Indian  shruh,— 
Btya  ebentUf  formerly  Anieritnnum  ^>enui. 

BOOALBOBIOK.  A  Biachuie  or  apparatus  for 
the  artificial  hatching  ef  the  9gga  of  poultry.  It 
was  invented  a  few  years  ago  by  Mr.  William 
Bucknell ;  and  takes  its  name  from  two  Greek 
weria  whidh  signify  "the  odIiBg  ftetfa  of  lU^** 

It  18  capable  of  hatching  S,0O0egp;s  in  one  I  rond, 
and  is  so  constructed  thati  through  glazed  doors, 
they  may  be  observed  fimn  without  in  all  thdr 
successive  stages  of  artifidal  incubation.  The 
machine  has  a  perfect  and  constant  command 
over  its  interior  temperature,  from  the  ordinary 
condition  of  the  atmosphere  up  to  300°  of  Fah- 
renheit; and  it  achieves  the  artificial  hatching 
of  eggt  simply  by  means  of  steadily  maintaining 
a  d^ne  9t  heat  equal,  <»  aa  nearly  as  possible 
equal,  to  that  of  the  natural  incubation  of  the 
hen. — The  artificial  hatching  of  the  eggs  of  poul- 
try has  long  been  carried  on  to  an  enormous  ex- 
tent in  Egypt ;  and,  previous  to  the  invention  of 
the  Eccaleobion,  it  failed  in  Britain,  chiefly  in 
consequence  of  the  coldness  and  variableness  of 
eor  efinate^  and  ef  the  tnuit  of  artifidal  apfdi- 
ances  for  steadily  producing  an  incubating  heat. 
The  number  of  hatching  ovens,  at  one  time,  in 
Egypt,  was  nearly  400,  eaieih  oven  annually  hatch- 
ing about  8  broods,  and  each  brood,  on  the  aver- 
age, comprising  from  40,000  to  80,000  individu- 
als ;  so  that  the  supply  of  fowls  by  means  of  arti- 
lieial  imnthation,  annually  amounted  to  neari^ 
60  for  evaij  iadiiMual  of  the  hnnatt  popob- 
tionl   

B00BSHO0ABPU8.  A  snail  genvs  of  very 
handsome  evergreen,  climbing,  greenhouae  plants, 
of  the  trumpet-flowered  family.  The  rouph  spe- 
cies, Eccremooarput  tcaber,  called  by  liavid  Don 
CedampdUwBOkray  was  introdooodto  Britain  from 
Chili  in  1824,  nnd  is  already  a  general  favourite 
in  our  greenhouses.  It  usually  has  a  height  of 
about  two  yards,  and  eamea  onnge-ooloored, 
trumpet- shaped  flowers  in  July  and  August.  The 
name  eocremocarpus  signifies '  pendant  fruit,*  and 
tho  name  calampelis  signifies  'beautiful  vine;' 
and  both  are  descriptive  of  the  plant.  Another 
species,  called  the  long-flowered,  haa  been  intro- 
duced from  Peru. 

BCHINABIA.  A  smaB  genus  of  gtsseiB,  nearly 
allied  to  the  dog's-tail  grass  tribe.  The  hcn  led 
species^  Echitutria  capitata,  called  by  some  bota- 
nists Cm^TVM  eapUahUy  and  by  o^en  Sederia 
eekinata,  is  a  curious  hardy  annual,  of  6  or  8 
ino}«i>s  in  height,  flowering  from  May  till  August, 
and  introduced  about  75  years  ago  firom  the  south 
of  Europe;  but  itdoeeaotseento  be  ef  anjooo- 
nomical  valtic.  The  genus  takes  its  desic^nntion 
from  the  Latin  name  of  the  hedgehog  i  and  is  so 
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peculiar  as  to  cotutituto  a  sort  of  tribe  or  sah- 
order  of  itsdC 

ECHINOCACTUS.  A  genus  of  tender,  gro- 
tesque, and  very  curious  and  interesting  plants, 
of  the  cactus  family.  They  comprise  about  forty 
known  spedea;  and  take  their  name  from  their 
supposed  resemblance  of  form  tn  tlint,  of  a  hedge- 
hog, or  from  their  having  a  sort  of  eemiorbicuiar 
oatfne^  nunked  with  ridges,  and  pcofusdy  and 
powerfully  armed  with  spines.  Most  havo  a 
height  of  only  aboat  six  inches ;  but  several  are 
considerably  larger.  A  species  which  became 
known  in  Britain  about  7  yean  ago,  AV/<  inocac- 
tui  Vanderagif  is  the  most  interesting  and  one  of 
the  largest  specimens  of  the  genus.  Its  height  is 
aboat  8 leet;  ita droamfeveMe ia about  ft|  fiseft; 
its  ribs  are  angular  and  tit  "^'»  or  32  in  num- 
ber ;  each  rib  i«  armed  with  about  30  bundles  of 
spines ;  eaoh  tanndk  of  ipittet  eomprites  eoe  cen- 
tral spine  of  about  3  inches  in  lengthy  and  a  circlo 
of  seven  smaller  spines;  and  tiic  cro\rn  of  the 
whole  plant  is  densely  clothed  with  a  eubst&noe 
somewhat  simihir  in  wpfVKmm  to  whits  wooL 
See  the  article  Cactus. 

EOHINOCHLOA.  A  genus  of  grasses,  of  the 
panisoitt  tribe.  Ths  eoek'a-fiiot  speoiee,  B,  «nu- 
galli,  called  Ly  some  botanists  Panicum  criu-galli, 
is  an  indigenous  annual  of  our  moist  fields,  usu- 
ally growing  to  the  height  of  about  20  inches, 
and  flowering  in  July  and  August.  Six  or  seven 
annual  species,  and  one  biennial,  have  been  in- 
troduced from  foreign  oountnes ;  but  thqr  possess 
very  little  eeonomieal  faitereei.  The  name  eehi- 
nochlua  signifies  hodgehog-gm5?,  nr.d  alludes  to 
the  pricklinesa  of  the  plants,  particularly  of  the 
eook Vfbot,  ths  sdunate,  and  the  letigerous  spe- 
cies; and  it  ia  sometimes  popttlioly  translated 
prickly-grass,  or  has  that  WMM  as  its  liogUih 
synonymc. 

SCHUrOFOOOH.  A  anall  genus  of  gnases, 

of  the  agrostis  tribe.  The  ovato  species,  K.  ocata, 
called  by  some  botanists  Ayrvftit  ovattUf  is  a  per- 
ennial of  about  a  foot  in  height  from  Anstnfin. 
The  name  eohinopogon  may  be  translated  "priek- 
ly-beard,"  and  has  ths  same  kind  of  aUn^tm  as 
echinochloa. 

ECHINOPS.   Bee  Olobs  Tuibtle. 

ECHINUS,  or  Sea  Eoo.  A  m  m  int  animal,  in- 
habiting the  seas  of  most  countries,  and  subject 
to  great  variety  in  tlio  speeiss.  JSMmsw  mvlm- 
tux,  the  edible  sea  egg,  is  common  on  the  coast 
of  Europe,  and  is  esteemed  as  an  article  of  food. 
In  eystematic  arrangemedts,  the  genus  echinus 
of  linnsBUS  has  been  much  divided,  and  is  at 
present  restricted  to  those  species  which  have  an 
orbicular,  oval,  or  globular  body,  covered  with 
spines,  artfeukled  on  imperforate  tuberokSL 

Thpse  spines  arc  very  slightly  attached,  and  fall 
ofi'  the  dead  animal  on  the  least  friction ;  in  con- 
sequence, the  speoimens  jAuA  oonmonly  oome 
under  observation  acs  deprived  of  them  en- 
tirely. Five  ranges  of  pores  diverge  frcjin  tlie 
summit,  and  tend  to  the  centre  beneath,  dividing 


BCHITES. 

the  shell  into  well  marked  sections.  The  mouUi 
ia  sitaatcd  on  the  inferior  snrihoe,  in  the  eentre^ 

and  is  armed  with  five  os^ous  pieces  or  platei, 
anus  superior.  Many  species  are  ornamented 
with  a  profusion  of  long  and  pointed  spines,  while 
in  others,  they  are  quite  short.  It  is  by  means 
of  these  spines  that  the  animals  change  their  po- 
sition, and  move  from  pbuw  to  {^aoe.  The  appa- 
ratuB  of  the  mouth  is  prorided  with  strong  mnt- 
cles,  and  is  well  calculated  for  crushing  the  hard 
portions  of  the  animal's  food.  In  the  same  sg^ 
oies  the  oolouis  vary  oonrideralily,  Ae  tniti 
changing,  however,  on  the  death  of  the  animal 
Kchini  are  Fnid  to  retreat  to  deep  water  on  the 
approach  ol  a  storzD,  and  preserve  themselrci 
from  injury  hf  attadbing  themsdvss  to  tabatt 
rine  bodies.  E.  melo  is  perhaps  the  largest  spe- 
oiee  known,  and  ia  found  not  uncommonly  in  (be 
Mediterraiuan.  Many  fine  species  have  been 
discovered  in  a  foml  state  imbedded  in  chalk, 
kc.  in  V>eautiful  preservation.  The  species  con- 
stituting the  genus  have  not  been  well  deter- 
mined. 

ECniTES.    A  large  genus  of  ornamental 
plants,  chiefly  tropical,  evergreen  twiners,  of  the 
dogVbane  fiui^y.  The  subereet  spedes,  or  sbp 
vanna-flower,  Eekiie's  siihertcta,  is  a  tender,  yel- 
low-flowered, evergreen  twiner,  of  about  10  or  12 
feet  in  height,  and  was  introduced  to  Britain 
from  Jamaica  in  1 7r>9.   It  abounds  on  the  dry 
maritinie  heaths  of  St.  Domingo,  and  on  the  vast 
savannahs  of  some  parts  of  tropical  America ;  it 
grows  wild  itt  the  immsfiato  vieinity  of  Kingi*  \ 
ton  in  Jamaica  ;  it  appcrirs  to  yield  the  active 
ingredient  to  much  of  the  infamous  South  Amer-  < 
ican  poison,  cdlsd  wooraly  or  woorari ;  and  it  . 
possesses  a  dismal  celebrity,  both  in  its  native 
regions,  and  in  the  few  British  hothouses  in 
which  it  is  cultivated,  as  one  of  the  most  viru- 
ktttiy  poisonous  {toits  in  the  world.  A  ndlfy 
juice,  with  which  all  the  plant  abounds,  is  so  po- 
tent that  two  drachms  of  it  will  kill  a  dog  in 
eight  minutes;  and  oven  the  aoddsntal  inprog* 
nation  of  the  water  of  a  drinking-trougb  with  a 
few  of  its  flowers  has  been  known  to  kill  several 
mules.   Great  care  should  be  used  not  to  let  any 
of  its  juioe  approach  the  eyes,  or  touch  a  wound 
or  a  scratch. — The  antidysenteric  species,  E.  an- 
tidj/KntericOt  a  pink-flowered,  evergreen  twiiMr 
of  6  or  8  foot  bi  height,  introdttoed  from  India 
about  25  years  ago,  is  believed  to  have  valuable 
medicinal  power  as  an  astringent  and  a  febri- 
fuge.  The  twin-spined  species,  E.  hUpiMmi,  a 
low,  evergreen,  pink*flowered  undershrub,  intro- 
duced about  half  a  century  ago  from  the  Cape  of 
Good  Hope,  is  cultivated  for  economical  purposes. 
Betwuen  SO  and  80  spoeics,  varying  ia  height 
from  one  foot  to  twenty  feet,  have  been  intro- 
duced to  British  hothouses  i  and  nearijr  40  other 
species  have  been  sdentificatly  described.  The 
name  echites  is  formed  from  a  word  sigldOflDB 
"  a  viper,"  and  alludes  to  the  sttSkoJiko 
ance  of  the  twining  shoots. 


Digitized  by  Google 


ECHO. 


EEL. 


ECniOr.  Se«  Bcoutss  (Tipek's). 
ECHO.  When  soond  strikes  against  a  distant 
httA  waihot,  it  is  reflected,  and  heard  again  after 
ftdhortlpMM;  this  repetition  is  called  echo.  If 
tS^  c,->nnfl  !<»  rop^atcr^  jcvyral  times,  which  is  the 
ease  when  it  strikes  against  objects  at  difieieut 
.  adhoM  tn  bcwd.  TU«  ph«&o- 

tan  is  not  caused  hy  a  mere  repulsion  nf  the 
p&rticies  of  air,  for  then  every  hard  sur- 
Aa»  woolil  fndam  aa  edio;  Vat  it  proliRbly  re- 
quires a  degree  of  concavity  in  the  repelling 
body,  which  collects  pcvenil  diverging  lines  of 
toond,  and  concentrates  them  in  the  place  where 
the  echo  is  audible,  or,  at  least,  reflects  them  in 
panllel  lines,  without  weakening  the  sound,  as  a 
eanav*  mirror  coUecta  in  a  focus  the  diverging 
091  of  H^Kl,  «r  MnwlinM  aandi  fhem  h$Ksk  par- 
allel.— Still,  however,  the  theory  of  the  repulsion 
«f  aooad  is  not  distinctly  settled,  probably  be- 
tiM  nature  of  reflecting  surfaces  is  not  suf- 
known.  The  reflecting  sorfisce  must  be 
at  a  oertain  distanct^  in  order  that  the  echo  may 
to  the  ear  after  the  sound,  and  be  distinctly 
it  ObiBrfmfcioiifsofwthatHwiid 
trur«.-L5  1,142  feet  in  a  second;  consequently,  an 
dMcrrer,  standing  at  hal^  that  distaniw  ttom  the 
object,  woaU  li«av  the  cdio  »  Moond 
tban  tbm  toond.  Buch  an  echo, than,  would 
rt-pKkt  a«  many  words  and  syllables  as  could  be 
heard  lu  a  second.  This  is  called  a  pol^jfUabic 
aAow  If  the  distance  ia  kaa,  tha  adbo  repeats 
fewer  syllables ;  if  only  one  is  repeated,  then  the 
aaiw  is  monoayllabio.  Tba  moat  practised  ear 
aaaaet  diaUiigubh,  in  a  aeoood,  laora  than  from 
&  to  12  saeoessive  syllables,  and,  for  a  monoftfl- 
labie  echo,  a  period  of  at  least  half  a  second  is 
requisite.  Hence  we  see  why  arched  walks  and 
Ub  aebo^  without  producing  a  clear  and  dis- 
tinct soTind. — S<:>inc  of  the  walls  are  too  near; 
aad  aotoe  form  an  uninterrupted  seriea  of  aur- 
at  diflbrmt  dtsteaees^  and  the  ear  la  not 
t-j  distinguish  the  original  sound  from  the 
edu)^  nor  to  aeparate  the  numerous  echoes 
Aaa  eoiife«ndedl  iHth  eadi  other.  On 
Ifea  aBBtrmry,  if  several  reflecting  auCKes  are  at 
Afferent  diftanoes,  each  of  them  mav  produce  a 
da«iack  echo,  of  which  the  first  is  the  strongest,  | 
laeaM*  tta  othoa  are  waakanad  hf  »  boger 
paasa^  through  the  air.  As  the  reflecti'^n  of 
soand  depends  on  the  samo  laws  as  those  which 
ififcitt  tiia  laiaeCioii  of  light,  on  whioih  tlie 
sdenea  0^  eatoptries  depends,  the  doctrine  of 
feh=!ie*  if  f  ometimes  called  the  catoptrics  o  f  totmd; 
a  better  mmie  is  eataphonia,  or  catacoujlics.  The 
flaaaaf  the  sounding  body  is  called  the  phonic 
tenbr.  and  the  reflecting  pkoa  or  olgaot»  the 
fkmoeamptic  centra. 

IDDKB&  OmB  tfioota  of  aah,  hasel,  oaic,  or 
other  indigenooa  traoa,  vaad  Cor  binding  the  tops 
of  hedges. 
EDDISH.  See  ArrnafeAm 
XDGK.  The  extreme  border  of  a  rii^,  a  field, 
aenfi  ar  aqr  Other  diviaioii  ^  knd  or  of  abaata 


of  cultivation.  An  edge-grown  crop  is  one  whicli 
has  an  irregukr  growth,  and  a  sucoessional  ripen- 
ing ;  and  au  edge-hoeing  is  the  hoeing  eithw  of 
tlie  bordaia  of  a  patoh  or  field,  or  of  the  sides  of 
the  ridges  or  rows  of  nny  growing,  drilled  crop. 

EDOING.  A  dense  line  of  small  plants,  or  a 
aentinnoua  line  of  aono  dead  aabatMioe^  placed 
along  the  margin  of  a  flower-plot  or  a  garden 
border,  to  separate  the  soil  of  the  plot  or  the 
border  from  fha  a4}aeait  walk  or  alley.  Any 
plot  or  border  whieh  is  bounded  by  either  a 
gravel  walk  or  a  grara  alley  requires  an  edging 
in  order  to  prevent  portiuns  of  its  soil  from  being 
washed  into  the  walk  or  alley  by  haiefj  nam. 
The  common  dwarf  box,  for  all  tlie  purposes  of 
utility,  neatness,  manageaMeness,  durabilitj,  and 
economy,  forms  by  far  Reheat  edging ;  bnt  roanjr 
other  plants,  particularly  thrift,  daisy,  calchfly, 
none-so-pretty,  and  vernal  gentian,  are,  in  a  con- 
siderable degree,  suitable,  and  may,  in  many  in- 
stances, be  partially  used  for  the  sake  of  variety. 
Several  aromatic  plants,  especially  thyme,  laven- 
der, rue,  and  hyssop,  were  formerly  used  for 
edginga;  hut  thajr  vary  eooa  beeeiM  woody, 
bushy,  and  untnanagi!al>le,  and  are  liable  to  be 
more  or  less  destroyed  by  the  severities  of  winter. 
Edgings  of  box,  in  ovdu  to  he  oonslantty  in  a 
state  of  perfect  neatiMM^  should  frequently  be 
clipped ;  and  edgings  of  thrift,  daisy,  none-so- 
pretty,  and  similar  plants,  in  order  to  be  even 
telembly  neat,  require  to  be  lifted,  transphinted, 
or  re-arranged  every  spring.  Edgings  of  board 
have  sometimes  been  need,  but  they  are  vilely 
vulgar ;  and  edgings  of  wire,  witliea,  and  kindred 
nuiterials  have  also  become  not  uncommon,  but 
they  have  an  odious  appearance,  and  look  fitter 
fur  the  street  or  the  factory  than  for  the  garden. 

EBLb  A  fish  well  known  from  its  peculiar  form 
and  savoury  flesh.  Many  varieties  of  eels  are 
described  by  naturalists,  some  tenants  of  fresh- 
wnter  atreaaaa,  othera  inhaUting  the  aaa.  The 
latter  acquire  a  vast  size,  and  numerous  instances 
are  on  record  of  their  having  attacked  and  over- 
powered boys,  and  avca  men,  whik  hathing. 
Oifled  with  prodigioM  aiwgih  and  agility,  and 
capable  of  inflicting  severe  wounds  with  its  pow- 
erful jaws,  the  sea  eel,  or  conger,  must  pruve  a 
moat  daaganma  aaadlant,  whan  enoonnteied  in 
clement.  Fresh-water  eels  inhabiting 
running  streams  with  gravelly  bottoms,  are  said  to 
ha  ttttiformly  white  upon  the  hel]y,aaid  infinitely 
more  delicate  than  those  of  muddy  waters,  which 
are  always  yellow,  and  possess  a  peculiar  sincU 
and  flavour,  very  disagreeable.  In  the  choice  of 
its  food,  the  eel  is  far  from  cleanly,  feeding  indis- , 
criminat^ly  upon  all  kinds  of  small  fish,  nr.  )  de- 
cayed animal  matter ;  in  consequence  of  which, 
many  penwoa  laAua  to  eat  them.  In  the  aeaa  of 
India,  there  arc  large  species  caught,  varied  with 
the  most  beautiful  colours,  resembling  serpents ; 
and  one,  in  particnhu:,  has  so  much  the  aspect  of 
one  of  tbc.40  reptiles,  as  to  bear  the  name  o{mah 
mL  The  flesh  of  eela  hi  sapid  and  noviiihing, 


Digitized  by  Google 


134 


EGO. 


1 


bat,  owing  to  iU  flitnaw,oftBilw  to  wwk 

achs.  Oil  is  procured  from  sea  eels,  which  is  rc- 
markablj  dear,  and  bums  very  brightly.  A  ' 
etirioot  opinioa  prevails  in  America  as  to  the 
propertiwctf  eel^kins  in  preventing  the  cramp,  so 
dangerous  to  bathers.  Boys  are  frequentlv  fiocn 
with  one  fostened  roand  the  ankle  for  the  pur- 
poia  of  ftveituir  the  •ttaok  of  ibis  dangeroo* 
spasm  while  in  the  water.  It  is  needless  to  ob- 
serve, that  the  virtues  ascribed  to  it  are  very 
apocryphaL  Tin  Botnans  are  aaid  to  hten  M 
•da  upon  human  flesh ;  and  one  of  the  most  (otiel 
of  ti>e  emperors  caused  his  slaves  to  be  thrown 
aliw  into  the  tlsh- ponds  for  disobedience.  A 
•inilar  tala  it  related  of  Todina  Pollio.  Munena 
was  the  term  used  to  eaqpiwii  tin  male  eelt  and 
myrm  the  female. 

The  oommon  ed  bdongt  to  the  fabgemie 
rmna  of  L  u>  j  i  de,  and  may  bo  distinguished 
tiius:  dorsal  fin  oomroencing  very  much  in  the 
rear  of  the  pectorals ;  lower  jaw  shorter;  oolour, 
olive-gcetB  above,  rilver  or  yellowish  btMaCh. 
In  the  sea  eels,  or  congers,  the  dorsal  eommcncee 
near  the  pectorals,  or  over  them,  and  the  superior 
jaw  is  always  loiigeat  The  eonger  attains  the 
length  nf  fivp  nr  six  feet,  and  the  thicknesB  of  a 
man's  leg.  ijomo  kinds  of  eels  occur,  in  which 
there  are  no  perceptible  fiaa  whatefcr.  Few 
animals  are  more  tenacious  of  life ;  they  continue 
to  move  for  a  long  while  when  deprived  of  the 
head  and  skin,  preserving  the  muscular  irrita- 
bility t  'T  i:u\ay  hours  after  death. 

EGO.  The  food  nnd  th-^  embryo  of  a  nnn-vivi- 
parous  animal  Every  species  of  young  animal 
whteh  is  bom  alive  is  called  TivipenNis;  and 
every  species  which  comes  into  hoing  through 
the  medium  of  an  egg  is  called  oviparous.  Eggs, 
in  the  natasd  and  true  sense  of  ^  word,  rang- 
ing from  the  enormous  ovum  of  the  ostrich  down 
to  the  microscopic  ovule  of  the  almost  micro- 
scopic insect,  are  exceedingly  various  in  size  and 
oolour ;  yet  those  of  inseols  hate  nidTenalfy  the 
character  of  d-^vt-loping  larva;,  under  the  influ- 
ence of  mere  chemical  agencies,  foreign  to  the 
bodies  of  their  parents,  and  theee  of  birds  hnve 
universally  the  chaimeter  of  developing,  and  in- 
cipiently  feeding,  the  full-formed  or  perfect  young 
of  their  respective  spedes,  under  the  influence 
of  incubation  or  the  sleadilj  applied  heut  of  the 
boiiics  cither  of  their  own  parwl^erof  iMxdaef 
very  similar  siie  and  habit. 

The  enaef  seme  insects  are  deposited  beneath 
the  bark  or  skin  of  plants,  and  occasion  disi  s 
of  the  roots  or  stems  or  branches,  by  developing 
thelametoftcdnpoikthe  juioes;  those  of  others 
are  d^onted  in  the  leaf-bud  or  the  flower-bud, 
and  occasion  the  destniction  of  the  embryo  leaves 
and  flowers,  and  prevent  "  the  setting  '  of  fruit, 
hf  deselsping  tlieir  fawtm  to  fted  upon  the  em- 
bryos ;  thf»e  of  others  are  deposited  in  fniits  and 
seeds,  and  occasion  their  damage  or  their  utter 
destRMliMi,  by  developing  larns  to  feed  upon 
their  eeatents;  those  of  otlMn  are  ds|NMiled  in 


the  soil,  and  indfrseUf  oooarfon  great  faijnrf  to  j 

vegetation,  by  developing  their  larvio  either  to 
feed  upon  roots,  or  to  ascend  stems,  or  to  riot 
among  leaves  and  herbage ;  thees  of  others  are  I 
d^Msited  in  ohesse,  flash,  and  other  dead  animal  | 
substanccfi,  and  urge  them  into  putridity,  and  ; 
occasion  them  to  be  overrun  or  to  become  ail 
aUve  **  with  larvm;  theee  of  okhen  are  deposited  | 
beneath  the  skin  of  animnls,  not  excepting  human 
beings  themselves,  and,  by  the  batching  and  feed-  | 
ing  of  thehr  larvis,  ooearion  very  pidnftil  and  | 
most  di^usting  cutioular  affections ;  and  those  j 
of  others  arc  so  deposited  upon  the  exterior  of  ; 
horses,  sheep,  and  some  other  animals  as  to  be 
taken  into  the  stomach,  the  frontal  cavities  or 
other  parts  of  their  interior,  tVterc,  btit  without 
the  infliction  of  either  iigury  or  pain,  to  develop 
and  matnre  their  hums.  Bat,  though  wdlltaewB 

and  not  very  difficult  of  nL^.TTntinTi  n'q  tn  their 
habits  or  natural  history,  the  eggs  of  insects  are 
in  genenU  so  very  ninnte  aa  not  easll]f  to  admit 
of  diher  mechanical  dissection  or  chemical  an- 
alyses ;  nor  are  they  of  almost  any  importance,  or 
fitted  to  challenge  any  attention,  except  as  giving 
origin  to  their  respective  larvse. 

The  eggs  of  the  multitudinous  tribes  and  count- 
less varieties  of  the  feathered  animals,  are  ex- 
osedlngly  dmikr  to  one  another  in  all  cseentiBl 
characters,  and,  excepting  in  the  unimportant 
qualities  of  size  and  colour,  nuiy  be  all  regarded 
as  fully  and  accurately  represented  by  the  egg 
of  the  oommon  farm-yard  hen.  Though,  tiiere- 
fore,  the  eggs  of  all  birds  are  interesting  objects 
of  examination,  and  though  those  of  some  species 
are  elifeete  of  very  great  eeenomieal  valne  to 
man,  our  remarks  on  the  natural  history  of  all, 
as  well  as  on  pnM^ieal  matters  connected  with 
them,  majbe  restrioted  to  the  eggs  of  our  oom- 
mon pouttix. 

An  egg  consist"  r-f  four  parts, — the  shell,  the 
enveloping  membrane,  the  white,  and  the  yolk, 
^'^he  did  oontaina  and  protects  all  the  other 
throe  parts;  and  rrin?i?ts,  according  to  analyaia 
by  Dr.  Prout,  of  two  per  cent,  of  animal  matter, 
one  per  oettl  of  pho8|:diate  of  Hme  and  ttagnsean, 
and  97  per  cent,  of  carbonate  of  lime,  with  a  little 
carbonate  of  magnesia. — The  enveloping  mem> 
brane  or  memhnma  pukminu,  is  a  thin,  transpor- 
rent  pcllicla^  immediately  within  the  shell,  and 
constituting  a  sort  of  lining  to  it ;  but  it  is  de~ 
tached  over  part  of  the  great  end  of  the  eo 
as  there  to  l«kve  a  small  space  between  itself  and 
the  shell  to  be  occupied  with  air  T!ii3  meru- 
brane  consists  ofccegnlated  albumen-,  and,  though 
so  different  in  mecbanieil  nondition  tnm  tbm 
white  which  it  encloses,  la  vaij  "*"^*iml 
with  it  in  chemical  constitution. 

The  white  of  an  egg  is  a  glairy  liquid,  and  is  re- 
tained  withfai  dm  ^  ill  a  manner  simihr  to  that 

in  which  the  vitreous  hunm-ir  i"^  retnincd  in  the 
eye,  by  means  of  an  extremely  tlun  and  celhilarlj 
divided  memlmiia  It  ooasiil%  aeemrding  to  JDir, 
Boitoe^  of  4*6  por  oent  of  miioii%  10*6  pat  oeoC  of 
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and  60  per  cent,  of  water ;  illwfw,  mb»n 
eiaponied  to  dr  jnes.':,  alut  14  percent,  of  its  own 
weight  of  albumeQ ;  it  cuaguiaUis,  with  a  heat  of 
U0"  Mrcoheit,  into  a  firm,  BemielMtio,  white 
^lid ;  it  yield?  bv  combastion  minute  portiooB  of 
salphimc  acid,  pho«ph<mo  acid,  chlorine,  potaah, 
Bme,  magneria,  and  flnAMnstat  of  potaah, 
of  loda,  of  lime,  and  of  magnesia ;  but  it  has  been 
proved  to  hold  ita  sulphur  and  its  phosphorus  in 
an  unoombined  state,  and  to  deliver  them  into 
the  acid  condition  by  ozygenizement  during  the 
prooeas  of  oombustion ;  and,  notwithstanding  its 
a{>pareatlj  very  compound  constitution,  it  affords 
m  cxarflmily  proziinafes^  natnril  fpfriwwii  of  at 
bamen.    See  the  irticlp  ALBrMrx 
The  jolk  of  an  egg  is  a  tliick  and  almost  solid 
nattar,  ondesed  within  a  peonliar  meai- 
;  and  it  is  retained  in  the  centre  of  the 
or  within  a  constant  enTelopment  of  the 
white,  by  means  of  two  ligamouts,  called  cha- 
IsMB,  wididi  attach  it  to  the  thin  membrane  of 
th'-  albumen.  Yolk  boiled  to  h:\rdnea8  in  distiUed 
water  CMisistS,  acourding  to  analysis  by  Dr.  Prout, 
of  98-70  per  oeal  of  ydtew  oil,  17*47  per  oeni.  of 
albomen,  and  r>ti-78  per  cent,  of  water ;  and  its 
jeCow  oil,  according  to  Planche,  consists  of  10 
pex  cent,  of  stearin  and  90  per  cent,  of  elain, — 
the  stearin  white,  solid,  and  very  similar  to  the 
ht  of  fowls,  and  the  clain  strictly  of  the  charac- 
ter of  a  fixed  oiL  Toik,  according  to  experiment 
aad  inalyiia  by  Dr.  Float,  yidds  by  iaeiBenlieii 
frc  m  4  72  to  5  SI  per  cent,  of  ashes ;  and  these 
cosksist  of  £rom  0*06  to  CSl  per  cent,  of  the  whole 
er  Mafannt  yoOc  of  mlphnrie  acid,  from  0*28  to 
044  «f  eUorine,  from  0*27  to  051  of  potash  and 
*oda  and  their  carbonates,  from  O  f?]  to  O  fiR  of 
liioe  and  magnesia  and  their  carbooatca,  and 
froai9^to4'00ofidio^<»rioacid.  But  whether 
t^e  ?ii]phnric  and  phosphoric  adds  exist  in  the 
joik  in  their  formed  state,  or  are  formed  by  clim- 
iaatioa  of  native  inlphnr  and  pho«i^ioros  dozing 
fto  pmeaH  of  combustion,  is  not  known;  tiuragh 
the  probability  is,  that  they  exist  in  their  native 
•tatc^  and  that,  even  in  contributing  to  form  the 
phosphate  of  lime  of  the  chidc^  bonea  in  incuba- 
tion, the  phosphorus  requires  to  pa??  thrriiicrh  n 
doobie  oombtnation,  first  into  the  form  of  acid, 
mI  mat  into  the  fcna  of  phosphate. 

The  ccr -'tihiti  in  of  an  egg  exhibits  very  many 
aad  most  striking  evidences  of  the  design  and 
beDe6caiea  of  the  Creator,  in  the  form  of  per- 
fect and  w— iifful  adaptations  jointly  to  its  im- 
Bediate  purpose  of  developinp,  feeding,  and  ma- 
txuriiig  an  embryo  bird,  and  to  its  incidental  and 
seeoadbij  tikn^  eeazoeiy  Ita  important  pur- 
pose of  Wording  food  to  m.ir.  inii  to  other  ani- 
atak.  Yet  so  very  numerous  are  both  the  chem- 
ied  nl  tibe  vHal  fneoM  fmolfad  in  liM  trans- 
■ntation  of  its  minute  onlnyo  into  a  perfect 
fe'rd,  that  the  exact  provipions  for  some  of  the 
More  recondite  of  them  have  lutherto  eluded  the 
of  the  kceneet  bnman  obserratioD.  A 
of  pcNNMity  in  tbe  dMdl  penaite  n 


comparatively  free  interclunge  of  the  gases  of 
the  atmo?phcre  with  the  evolving  gases  of  the 
interior;  the  detachment  of  a  portion  of  the 
membnma  palaminis  at  the  great  end  of  the 
egg  permits  a  small  and  increasing  volume  of 
atmospheric  air  to  be  stored  up  there,  as  in  a 
cell,  for  the  ready  use  of  the  dsrelopiog  embryo ; 
the  membranous  envelopments  of  respectively 
the  white  and  the  yolk,  together  with  their 
two  connecting  ligaments,  admirably  preserve 
them  from  intermixture,  while  both  the  thin* 
ness  of  these  envelopments  and  the  ready  perme- 
ability of  their  own  interior  just  as  admirably 
pemit  an  inteidiaage  of  Inflnenoee  or  a  ntntnid 
reaction  of  chemical  power ;  and  the  peculiar 
composition  of  the  shell  most  beautifully  com- 
binee  the  properties  of  a  strong  shield,  a  porous 
sheath,  a  smooth  coat,  and  a  frangible  or  facile 
ilorrway;  whik  the  chemical  elements  of  both 
the  white  and  the  yolk,  besides  possessing  mighty 
mutual  adaptation  for  devdoping  the  bird,  are 
singularly  eminent  in  nutrition,  and  o-Tort  almost 
the  highest  possible  power  as  food  both  in  the 
embtyo  bird  and  npon  tiie  digeetive  trfslem  of  a 

human  being. 

Great  chemical  changes  necessarily  take  place 
upon  all  the  contents  of  an  egg  during  the  pro- 
cess of  incubation ;  and  if  they  could  be  exam- 
ined and  tested  one  by  one  or  stage  by  stage,  they 
would  unquestionably  unfold  a  manifold  and 
meet  instraolive  display  of  ^e  enbordinatient  of 
chemical  behaviour  to  vital  action.  "When  incu- 
bation is  complete  all  the  interior  has  lost  its 
dead  natter,  and  is  oeeupled  with  a  perfectly 
formed  animal,  whose  organization  is  as  complex, 
intricate,  and  wonderful  as  that  of  nn  clr  f  h.mt 
or  of  man ;  the  inert  mass  with  its  xnAinly  chcm- 
ioal  inflnenoee  haa  almost  wholly  disappeared, 
and  a  perfect  bird,  with  its  mainly  vital  powers 
and  its  multitadinous  organic  functions,  is  pre- 
lokt.  ''The  tOauuat,**  renuoka  Dr.  Thomaon, 
"has  diiappeared,  or  is  reduced  to  a  few  dry 
membranes,  together  with  earthy  matter.  The 
yolk  ia  considerably  reduced  iu  size,  and  is  taken 
into  the  abdomen  of  the  ohiek ;  while  the  animal 
hn=?  nttnined  a  weight  nearly  equal  to  the  origi- 
nal weight  of  the  albumen,  together  with  that 
leet  by  the  yolk,  minoi  the  Iom  of  weii^t 
tained  by  the  egg  during  incubation.  The  alka- 
line matters  and  chlorine  have  diminished  in 
quantity,  while  the  earthy  matters  have  consid- 
erably increased.  During  the  last  week  of  incn* 
bation,  thr  yolk  has  lost  most  of  its  phosphonis, 
which  is  found  in  the  animal  converted  into 
phosphorio  aflM,  and,  oombined  with  Ume,  oea- 
stituting  its  bony  skeleton.  This  lime  does  not 
exist  in  the  recent  egg.  btit  is  derived  from  some 
naknown  lonne  during  the  prooeae  «i  ineuba^ 
tion.  Mr.  Hatohett  made  the  curious  remark, 
that,  in  the  ova  of  those  tribes  of  animals  the 
embryos  of  which  have  bones,  there  is  a  portion 
of  oily  matter,  and  in  Iboae  ova  whoee  embiyoe 
eondat  ntiiafy  of  oofk  partly  then  ia  nouk  In 
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what  way  the  oily  natter  oontrilmt«8  to  ihe  ttir- 
mation  of  bone,  it  is  imposrible,  in  the  present 
state  of  our  Jcnowledpc.  to  conjecture.  Nor  can 
any  source  of  the  lime  of  the  bones  be  pointed  j 
out.  except  the  shell ;  and  it  would  be  difficult 
to  determine  whether  the  ahell  loaes  Ume  dnring 
the  process  of  incabatioQ." 

A  new-laid  egg  tias  a  specific  gravity  of  from 
I'OS  to  von,  or  18  from  0'05  to  01  if.  heavier  than 
sea-water ;  but  every  egg  loses  weight  by  exposure 
to  the  atmosphere,  and  soon  becomes  lighter 
than  water ;  so  that  no  egg  dioaM  be  need  for 
testing  the  strengtli  of  brine  except  one  which  is 
new-laid  or  at  least  perfectly  fresh.  An  egg  ex- 
posed dnring  two  yean  to  the  open  air  loses  oon* 
sideral'^-  m  rr  than  one-half  of  its  r  n^im  weight ; 
and  one  which  was  exposed  during  that  length  of 
time  by  Dr.  Front  lost  on  tbe  average  0*744  grain 
a-day,  or  diminished  in  total  weight  from  907*5 
grains  to  3fi3"2  grains.  But  a  powerful  moans 
both  of  retarding  the  loss  of  weight,  and  ui 
greatly  prolonging  the  freshness  of  egg^  i*  to 
anoint  them,  ivh  n  taken  from  the  nest,  with 
fresh  butter  or  hag's  lard,  so  as  to  render  the 
pores  of  th«r  shells  nearly  impermeaUe  by  the 
oxygen  of  the  atmosphere.  The  relative  propor- 
tion of  the  weight  of  shell,  of  white,  and  of  yolk 
considerably  varies  in  different  eggs ;  but  it  pro- 
bably amonnts,  on  the  average,  to  10*7  per  cent, 
of  shell,  60*4  per  cent,  of  white,  and  2«  n  per  cent, 
of  yolk.  A  fresh  6gg  usually  loses  about  two  or 
three  per  cent,  of  its  whole  weight  1^  being 
boiled  in  water ;  it  loses  about  one-third  of  a 
grain  of  this  weight  by  surrendering  a  portion 
of  its  saline  ingredients  intn  solntTon  in  the 
water;  and  it  appears  to  losa  a  main  part  of 
the  weight  by  throwing  off  a  portion  of  its  con- 
tents in  an  aeriform  condition  while  cooling, — 
for  »  boiled  egg  whieh  is  lifted  suddenly  from 
the  boilinp  v.rtf"r  and  allowed  to  cool  in  con- 
tact with  the  atmo^hcre  loses  considerably  more 
weight  than  one  wUeh  is  allowed  to  remain  in 
the  water  till  the  latter  has  in  a  great  degree 
cooled.  A  trace  or  portion  of  all  the  fixed  ])rin- 
ciplefl  of  eggs  is  found  in  the  water  in  which 
they  are  boiled ;  and  that  of  the  dirbonate  of 
lime  is  most  ahun^nnt.  nntl  mny  be  obtained  in 
the  form  of  a  fine  white  powder  by  evaporation. 

The  progressive  eihanges  wbieh  eggs  undergo 
during  incubation,  the  proper  keeping  and  man- 
aging of  them  for  the  bringing  out  of  broods,  and 
the  gathering  and  general  treatment  of  them  in 
the  poultry-yard,  will  be  netiesdin  olhsr  artieles. 
Sec  the  articles  IlATcnisra  and  PoriTRV.  The 
value  and  palatability  of  ^gs  as  an  article  of 
inan*s  hoA,  ten  nniversally  known.  Tbe  white 
is  more  digestible  than  the  yolk  ;  and  an  v^g  so 
elowly  and  cautiously  cooked  as  to  have  a  pulpy 
or  thickly  creamy  consistency  is  both  more 
agreeable  and  far  more  digestible  than  an  egg 
which  is  boiled  to  hardness.  —  Epfj;s  are  alwars 
comparatively  high  priced  in  towns  ;  and  the 
great  and  general  demand  for  tbem  eocaaiopa 
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n  very  eztaarive  hnporlallon  to  the  towns  of 

Britain,  at  once  from  country  districts,  from 
Ireland,  and  from  continental  Europe.  About 
30  years  ago,  the  trade  in  ep^  from  Berwick- 
upon-Tweed  to  London  amounted  in  vmloe  to 
about  £30,000  a-ycTvr;  and  about  l.**  years  ago, 
the  trade  in  eggs  from  France  to  Britain  yielded 
about  £8^000  a-fsar  of  prtme  eostto  tfie  Frendi 
producers,  and  amounted  in  value  to  about 
£213}000  a-year  to  the  British  consumers.  The 
internal  trade  flrom  most  eonntrr  distriets  of  Bri- 
tain to  the  nearest  great  manufacturing  towns,  is 
very  grcnt,  nnd  in  soine  places  quite  systematic ; 
and,  during  a  considerable  number  of  years  past, 
an  enovmoasly  extensiTe  and  mimitely  randiied 
ByBif^TTi  nf  p  Mi^trr  keeping;  19  maintained  through- 
out many  of  the  sea-board  districts  of  Ireland, 
particularly  those  of  the  ooonties  of  Londonderry 
and  Antrim,  for  the  regular  supply  of  eggs  by 
Eteam  conveyance,  to  the  great  towns  on  the 
west  coast  oir  England  and  Scotland, — RaspaiTs  i 
Organic  Chemittri/, —  Tfi  o^^MonV  (Siemittry  of  A  rtf»  1 
nml  Tiff! iff. —  Turners  KtemenU  of  Chemistry  — 
Quarteriy  Journal  of  Agricidiun.^MaeCuUoch'*  \ 
CfmuMfcicd  IhchotMu^i'  '^WmctV  ^utd-iooi  o^  I 
Ireland. 

EGG-PLANT, — ^botanically  iSWamt/tn  Ovifferum.  t 
A  curious,  ornamental,  esculent-fruited,  annual,  | 
tropical  plant,  of  the  nightshade  genus.  It  is  ex-  ' 
tensirely  cultivated  in  the  fields  in  hot  countries,  , 
for  the  sake  of  its  fruit ;  and  it  has  been  some- 
what generaUy  enltivated  as  one  of  the  meat  intcfis 
csting  annuals  of  the  hothouse-  f  TVitaIn,  since 
about  the  end  of  the  Kith  century.  It  is  called 
Sotatnm  mdmgena  by  the  older  botanists,  the 
egg-bearer  hy  some  English  gardeners,  aubergine 
by  the  French,  corne  di  greci  by  the  Italian?, 
ocha  by  the  West  Indians,  bahmia  by  the  Turks, 
and  brinjal  and  b^m  by  the  Hindoos.  Its  stem 
is  prickly,  flriwtrv  and  about  2  or  2i  feet  high  ; 
its  leaves  are  prickly,  downy  and  ovate ;  its  flow- 
ers hare  a  Unidi  or  violet  eoloar ;  and  its  ftnit 
is  a  large  ovate  or  globose  berry,  of  such  form 
and  appearance  as  very  readily  to  suggest  the 
popular  name  of  egg-plant.    Four  very  distinct 
varieties  of  it  arc  recognised  in  systematic  botany, 
— ^the  wbitc-fruited,  the  purple-fruited,  the  red- 
fruited,  and  the  ydlow-fruited ;  but  tlie  first  of 
these  hMB  such  oompantltdy  smal]  ftttit  as  to  be 
merely  a  curiosity,  while  the  second  frequently 
carries  fruit  of  individually  16  ouncce  in  weight, 
and  may  be  regarded  as  the  eminently  esenlent 
variety.  Specimens  have  been  grown  in  England 
without  artificial  heat,  and  mero  1v  with  the  pro- 
I  teotion  of  a  high  paper  frame,  and  in  rich  garden 
soil,  yimh  frnit  of  ff  inehes  in  length  and  8|  inehen 
in  circumfi  rrnr.  ,  nnrl  (*f  7  inches  in  length  nnd 
6  inches  in  circumference.   But  the  fruits  pro- 
dnoed  in  Britain  have  a  bitteily-sweetidi,  nmld, 
burning  taste,  which  is  nauseous  to  almost  every 
palate;  and  even  those  produced  in  the  tropics 
are  rendered  palatable,  partly  by  habitual  use 
fkmn  childhood,  and  parlij  by  vsiy  peenlisr  mnd 
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1  di£cmte  cookery.   Yet  they  are  gcmerally  used 
i  wmd  highly  relished  in  almost  all  hot  ooitiktri«i,and 
rrm  in  France,  Italy,  and  the  West  Indies.  The 
are  aaid  to  practise  such  nicety  as  ixe- 
feomok  the  ftuit  while  it  oontimieB  nis- 
peidvd  on  the  plant ;  and  most  or  all  of  the  na- 
bo  e*t  it  have  some  methods,  seemii^j 
to  BfeitiBk  aeoka,  of  depriving  it  of  ito 
The  plant  is  raised  in  Britain 
in  *n  respects  «b  a  tender  annual ;  but  it  rerjiiires 
to  be  shitty  from  pot  to  pot ;  and  it  may  be 
j  tn«0*  to  froik  oilhor  in  a  greenhooM^  in  a 
;  vinery,  or  in  a  verv  warm  open  border. 
'     £GLANTIN£.   See  BaiAB  (Swasr). 

MftHAOTA-  A  gnraa  of  oxotle  grtmm,  of 
I  Ike  sabbifloroos  family.    It  is  somewhat  allied 
to  the  paniek-graases ;  but  it  oonstitates,  with 
,  the  genus  microlnna,  a  kind  of  tribe  of  its  own ; 
I  and,  in  ike  Linnsean  qrstam,  it  atanda  fiur  away 
from  most  of  the  other  grasses,  and  has  a  place 
in  tiae  daas  hexandria  beside  the  bamboos  and 
I  flw  awoat  fiaf .  ITpwardf  of  a  donn  ipooiM  aro 
known  to  botanist « ,  and  foar  of  these,  all  grecn- 
hooae  pcrMiniah,  ha^e  been  introduoed  to  Bri- 
tain: hd  «Im7  pooMB  vvy  littbooonomioil  in- 
■  tacst. 

EJECTMKNT,  in  Law.  An  action  by  which  a 
I   penoD  ousted  from  the  possession  of  an  estate 
I  fv  9<Hffi»  in  lands  or  titnementa,  may  recover 
that  |"?5r"^!rn     But  though  the  action  is  in- 
tttkded  ooij  for  the  rocOTerj  of  a  term  for  years, 
itii^in&aft^naed  in  Bngfand  to  tiy  the  kitlo  to 
an  estate  of  inheritance  or  for  life.    In  the  early 
periods  of  the  English  law,  the  tenant,  or  person 
dtspoasessed  of  his  estate  for  years,  could  not  re- 
'  eovar  the  poasession  of  it,  in  thia  aeftioii,  in  the 
ooorts  of  law ;  he  could  only  recover  dnTnntr"^ 
I  iiar  the  injury  sustuned  by  being  dhveu  from 
!•  tkafoMMrion;  but  the  diapewBM«r  kept  poBsea- 
sioQ  of  the  temi.  just  as  is  the  case  at  present  In 
the  actioa  of  trover  and  conversion,  in  respect  to 
aihaliiil,  in  whidi  the  owner  does  not  reoover 
tke  chattel  itself,  but  damages  for  being  deprived 
^       But  the  couit  of  e'i'iity.  in  this  cnw,  n«  in 
zaay  others,  led  the  way  in  umelioratiug  the 
tor,  and  afdMgcd  tba  fwnedy,  so  that  the  piain- 
trT  might  recover  the  term  itself;  and  the  courts 
ef  kar,  following  those  of  equity,  as  early  as  Ed- 
«wi  TV.  adopted  tiia  taaw  ranwdy,  and  award- 
ed execatioQ  for  putting  the  plaintiff  into  repoe- 
sesstoQ  of  ilia  estate,  though  no  such  thing  was 
TMTaat^  by  the  writ,  or  prayed  for  by  the  de- 
After  taking  this  step,  the  next  one 
to  adopt  the  same  form  of  action  for  trying 
tke  tiftie  to  the  lands.  This  apphcation  of  the 
action  of  tj*0^iiMnl  *M  nada  aa  earif  as  tiie  tima 
*f  Beary  VII.  T  ^      this,  the  person  who  claira- 
)  ed  an  eatate  of  ioiieritance,  of  which  another  was 
I  a  pwseairiott,  entered  u^xm  it,  and  then  nttfc  a 
I  kaat,  and  the  leasee  took  potiscsaion,  and  remain- 
ed npr*n  the  land  in  TirhJe  of  the  lease,  until  the 
^  penuo  ciaimiog  under  an  advorae  title  put  him 
•nt;  «i^ifnnandip«fMHinppeandto«]^kiBi 


from  the  land,  he  pretended  to  be  driven  off  by 
the  first  person  who  happened  to  pass  that  way, 
and  who  was  thenoe  called  the  eamal  ejector,  who 
was,  in  fact,  no  Rector  at  alL  Being  thus  qjeoted 
in  ftot,  or  by  fietion,  bo  brongbt  his  action  of 

ejectment,  rr  fhr  prir*T  rlniininr:  Uic  title  brought 

it  in  his  name,  and  in  this  suit  the  title  was  nc- 
osMwily  brcNif  ht  into  quMtion ;  for,  in  order  to 
get  possession,  ba  muit  pro?e  that  he  had  a  good 
and  v?i\\d  which  he  would  endeavour  to  do 

by  ahowing  tiiut  the  lessor  had  the  right  to  make 
such  a  lease,  that  is,  that  he  had  the  title  and 
right  of  poseession.  When  the  object  was  to  try 
the  title,  the  lease,  entry  and  ouster  were  a  mere 
oersmony,  and  might  as  well  bef  mpposad  or  ima- 
gined as  actually  to  take  place.  The  courts,  ac- 
cordingly, allowed  a  fiction  of  the  lease,  entry 
and  ouster;  the  plaintiff  stated  them  to  have 
taken  plaoe»  tboogfa  tbara  liad,  in  fiuit»  been  no 
such  thing,  nor  was  there  any  puch  person  as 
the  one  named  as  being  the  lessee,  who,  in  £ng- 
laikl,  ia  alwaya  Jolm  ^oo.  Thna  the  action  of 
Doe  or  Jr\rk?onfj- don.  Idemixio']  Johnson,  against 
Sampson,  means  the  action  of  Doe  or  Jackson, 
the  Isnaa  of  Johnion,  against  SampsoL  If  the 
nominal  plaintiff,  Doe  or  Jackson,  were  liable  to 
be  called  upon  to  show  himself  to  the  court, 
there  would  be  an  end  ol  tiic  suit,  a«  there  would 
be  no  such  pcfton  to  to  fonnd.  Nor  wovld  the 
demandant  succood  any  better,  were  ho  called 
upon  to  prove  that  there  had  been  any  such 
lease,  entry  or  onster;  aa  all  this  is  a  fiction. 
Formerly,  the  defendant  also,  the  casual  ejector, 
as  well  as  tiie  plaintitT,  was  a  man  of  straw,  or 
little  better ;  for  he  was  frequently  a  person  who 
accidentally  came  in  nghtat  the  time  of  making 
the  lease,  if  there  was  any  in  fact  made,  and  who 
would  not  be  diqtosed  to  trouble  himself  to  pre- 
vent tto  demandant  from  getting  possession  of 
land,  in  which  he  himself  had  no  intrrr^-t  or  con- 
cern ;  or  he  might  be  a  friend  of  the  demandant, 
who  had  come  upon  the  land  at  bis  request,  to 
act  as  ejector,  and  would  be  very  willing  that  the 
demandant  should  recover  it.  The  tenant,  there- 
lore,  who  is  in  actual  possession  of  the  estate, 
unless  his  right  is  defended  by  some  other  per- 
I  son  than  the  indifferent  defendant  whose  name 
appears  on  the  docket  of  the  court,  is  likely  to 
loM  bit  inbcritanoek  To  pnTant  this,  tto  omirt 
allows  him  to  appear  himself,  and  defend  against 
the  claim  and  the  court ;  always  requires  that 
notice  shall  be  sanrad  upon  him,  to  give  him  an 
opportunity  to  appear.  But  before  the  court 
will  permit  him  to  appear  for  this  purpose,  they 
require  of  him  to  admit  all  these  fictions  of  a 
hMa  to  Jolin  Doe,  Ua  entry  and  ouster,  which 
he  is  willing  to  do  rather  than  lose  his  land. 
These  being  admitted  by  him,  he  may  then  pro- 
ooad  to  defatd  tto  notion  and  try  the  question, 
wbetber  ho  baa  a  bttlar  right  to  continue  in 
possession,  than  this  supposed  Jr-hn  Doe  has  to 
recover  the  possessiun,  upon  his  euppoKd  lease. 
Tto  titba  of  tto  detnen^iiTit  miI  tiinant  are 
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thus  brought  into  comj>arison,  and  decided  upon. 
But  when  the  object  iit,  in  fact,  to  recover  a  term 
fv>r  years,  of  which  the  demandaat  Lm  been  dis- 
possessed, the  lease,  entry  and  ouAter  tcn  o£  im- 
portance,  and  must  be  proved. 

BLABORATION.  ThaproeeHl^wUdiMiiie 
organs  of  vegetables,  and  particalarly  their  leaves, 
rccompose  and  prepare  for  final  assioiiiation  the 
gaseous  aliment  inhaled  through  the  epidermis 
and  the  liquid  aliment  absorbed  by  the  spongioles. 
The  principal  aliments  elaborated  are  the  atmo- 
sphcric  air  received  by  the  leaves,  the  ascending 
sap  of  Ae  pfamt  or  the  digested  jtaiee  of  the  soil 
received  by  the  spongioles,  and  ammoniacal  gas 
partly  received  by  the  leaves  along  with  the  at- 
mospherio  air,  snd  partly  reoeivsd  1^  the  spon- 
gioles from  solution  in  rain  water.  The  prooees  of 
elaboration  efTects  such  chemical  c^ianges  as  to 
convert  the  gases  and  the  sap  ul  luiialatioa  and 
abflorption  into  the  oambiuni  whidi  deeeendeend 
becomes  fixed.  The  scries  of  changes  upon  the 
food  of  vegetables  which  may  be  r^^arded  as  an- 
•logoos  to  digestion  takes  phwe  in  the  soil ;  and 
the  series  of  changes  efiected  by  elaboration  is 
peculiar  to  vegetables,  or  may,  in  gome  respects, 
be  viewed  as  a  contrast  or  counterpart  to  those 
of  animal  re^ntloo.  See  the  artioles  Asbobp- 
TioK,  Cambium,  and  AKAtoav. 

EL^AQNUS.  SeeOLBASTEB. 

BLiBIS.  A  genns  of  indigenoiu,  tropical, 
economical  trees,  of  the  palm  family.  The  Guinea 
species,  or  oily  palm,  or  maba,  Elais  ffuineemi*, 
abounds  upon  nearly  all  the  western  coast  of 
Africa,  and  was  introduced,  about  115  years  i^o, 
to  the  paltn-houses  of  Britain.  Its  stem  isroutrh, 
bristled  with  the  spicy  remaitus  of  the  fallen 
leafirtalks  of  fotmer  years*  ahont  10  inohes  in 
diameter,  and  about  30  or  35  feet  in  height  ;  it  . 
fronds  have  a  length  of  about  lH  feet,  and  are 
winged  with  two  rows  of  enrffona  felioles,  eadi 
about  18  inches  in  length ;  and  its  fruit  is  ovoid, 
golib  n-coloured,  find  ;il>«iut  the  sixe  of  a  pigeon's 
egg,  and  iias  a  cuvurmg  similar  to  that  of  the 
cocoa-nut.  A  riehly  flavoured  pahn  oil,  simikr 
in  fragrance  to  the  root  of  the  Florentine  iris, 
and  of  an  orange-yellow  colour  and  butyraoeous 
conaistenoy,  is  obtuned  from  the  fleshy  portion 
of  the  fruits  of  this  palm  by  first  bruising  it  into 
a  pasty  condition,  and  then  macerating  it  in 
boiling  water.  Tiiis  oU  is  used  by  the  Africans 
in  cookery  and  unction,  and  it  constUntes  a  con- 
siderable proportion  of  the  well-known  palm  oil 
of  commerce.  The  Guinea  eUeis  is  cultivated  in 
the  West  Indies,  and  was  introdneed  thither 
from  Africa.  Three  other  species  or  varieties  of 
ehois,  the  Pemambuco,  the  western,  and  the 
Uack-eeeded,  have,  within  the  last  quarter  of  a 
centniy,  been  introduced  to  British  palm-houses 
from  respectively  Brazil,  the  \Yest  Indies,  and 
New  Qreoada.  The  name  elaois  signifies  "  oUve- 
like,**and  aUudes  to  the  eweetnest  and  ahundanee 
of  the  oily  produce. 

EIJBOCAEIPU&  A  genus  of  tender,  ever- 
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green,  ornamental,  dendritic  plants,  forming  the 
type  of  the  natural  order  Kkuocarpese  or  Ehoo- 
carpaceas.  This  order,  so  Ihr  as  yet  known, 
occurs  only  in  the  hot  parts  of  the  world ;  and, 
except  for  the  tender  habit  of  its  phuits,  and  for 
their  flowers  hnving  fringed  petals  and  two-pored 
anthers,  it  might  he  justly  and  thoroughly  m<  rc^rd 
in  the  order  of  our  European  lime-trees.  Very 
few  species  of  it,  though  spedes  hdonging  to  tonx 
genera,  have  aa  yet  been  introdttoed  to  Britain. 
About  a  dozen  species  of  the  genus  eheocarpus 
are  known ;  and  two  of  theee,  the  saw-leaved  and 
the  blua^firttit^d,  are  aemewhai  weU-known  to 

British  gardenrr':.  Snn'^  of  thr-  specie?!  have 
fragrant  flowexs  and  eatable  fruits ;  and  the  sced- 
nuts  Of  drapes  ofaomt  asa  hard,  rugose,  curiously 
sculptursd,  and  anaeeptihta  ef  n  fine  polish,  and 
are,  in  many  instances,  set  in  gold  and  Rtmnfr 
luto  necklaces.  The  name  elsaocarpus  signihes 
^'oUTe-fruited,'*  and  aUndsa  to  the  Am  and 
qualities  of  the  tniL 

ELAIN.  The  oily  principle  of  fiat,  obtained 
by  anhraittlng  fiit  to  the  aotioB  ef  bofiiiig  aleeliol, 
idlowing  the  stearin  to  crystallise,  and  then  eva- 
porating the  alcoholic  solution  ;  or,  by  the  simple 
process  of  pressing  any  oily  or  fatty  subetanoe 
between  folds  of  bibulous  paper,  the  oily  matter 
or  elain  is  rl^i30^bed,  while  the  stearin  remans. 
The  paper  being  then  soaked  in  water,  and  press- 
ed, yields  up  the  elain.  It  posseasea  maA  the 
appearance  and  properties  of  vegetable  oil,  is 
liquid  at  the  temperature  of  60°  Fahr.,  and  has 
an  odour  derived  from  the  solid  fate  from  wUsh 
it  has  been  extiaeted.  It  is  readily  soluble  in 
alcohol,  and  forms  soaps  with  alkalie?  ]  in  doing 
which,  however,  it  undergoes  decomposition,  and 
is  oonvsffted,  aeeorffing  to  Ohevrenl,  into  a  peoB' 
linr  aciil,  called  by  him  oht'c  acid,  which  com- 
bines with  the  alkali  employed.  This  add  is 
obtained  by  snbmittittg  the  soap  fbnned  by  the 
action  of  potash  on  hog*s  laid  to  the  action  of 
boiHn<T  water  ;  the  solution,  on  coolin;r,  deposits 
a  sediment,  consisting  of  the  margarate  of  pot- 
aah,  whik  the  elaata  of  potash  remains  in  solu- 
tion. The  oleate  of  potash  is  decomposed  by  tar- 
taric acid,  again  combined  with  potash,  and  again 
decomposed  by  tartarie  acid,  when  the  olrie  add 
rises  to  the  top  in  the  condition  of  an  oily-Iikc 
fluid.  It  i?  insoluble  in  water,  soluble  in  alcohol, 
reddens  litmus,  and  combines  with  the  different 
salifiable  basei^  fimning  oompoondB  sosnewhat 
analogous  to  soapfl.  At  a  temperature  of  86* 
Ifahr.,  it  congeals  into  crystalline  noodles. 

BLASnCITT.  Thepeenliar  property  of  bedissb 
by  virtue  of  which,  the  particles  of  which  they 
are  composed,  when  moved  out  of  their  positions 
by  an  external  force,  or  pressed  into  a  narrower 
space,  tend  to  ratttra  to  their  ftniar  position,  as 
soon  as  the  externa!  force  ceases  to  act.  A  bow, 
bent  by  the  tension  of  the  string,  recovers  its 
previous  form  when  the  tension  is  relaxed.  Let 

an  iv^r}-  Itrill  fall  upon  a  plate  of  mnrble,  it  is 
partially  flattened  by  the  impulse,  but  booc^s 
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immedxatelj  round  again  w  HMni  as  the  force  of 

the  blow  is  destrojred.  Here  vre  see  the  mnw  of 
iCi  rebounding  (rom  the  bard  surfoce.  Feathers 
108  in  ft  higb  dogiw  vhwlia   Thif  property  of 

elasticdtr  i-^  particularly  oh^crvabli^  in  atmo- 
ipiberic  air.   if  it  is  enclosed  in  a  vessel,  and 
fwed  vith  a  piston,  m  toon  a*  flw  fbrae  Is  i«- 
■oved  from  the  piston,  the  air  throws  it  ap 
Tiolentlv     This  i?  the  principle  of  the  air-gnn. 
There  is        impurtaat  diiiereocc  between  the 
•hiCieitjr  of  aolids  and  fluids ;  the  fonnortend  to 
recoTcr  their  previous  form  ;  the  latter  to  ex- 
pand into  a  greater  space,  whence  the  term  ex- 
^mumliltly  ia  «ppli<d  to  them.   For  tho  lake  of 
distinction,  the  elasticity  of  solid  bodies  may  be 
termed  attractive,  and  that  of  fluids,  expansive. 
The  degree  of  it  is  very  difierent  in  different 
bodies,  and  in  many  itiainoteeied  by  art.  Those 
bodies  in  which  it  cannot  be  perceived  nt  nil  nru 
eaiied  une/aMic.   The  elasticity  of  a  solid  body  is 
fraater  tiw  non  its  peitielee  are  expiftded.  If 
all  the  particles    f  a  body  are  SO  far  expanded 
tbai  tiieir  elasticity  is  jost  equal  to  the  expanaave 
power,  the  expsuHBoa  oaa  be  earned  no  fturther 
wiriiiiHif  aeparating  the  pvticles.  The  weights 
n*CT9sary  to  produce  a  i^reo  degree  of  extension, 
must  be  proportion^  to  the  extension  already 
enti^    If  three  oorde,  of  tlie  nme  riie  end 
fibstaace,  etretchi  ^  in  proportion  to  the  num- 
bers L,  1, 3y  are  to  receive  each  a  given  amount 
af  edtttioml  eilwiuioiit  the  weighlB  neoean^  to 
produce  this  extension  are  as  1,  2,  3.   The  laws 
cf  elasticity  in  fluids  are  different  from  those  in 
suiids.    In  heavy  elastic  fluids,  the  inferior  lay- 
ers support  the  weight  of  its  superior  ;  in  a  cy- 
lindrical vessel,  thfrefore,  the  bottom  suffers  the 
preMore  of  the  whole  mass  of  elastic  fluid,  and 
the  tower  strata  ere  sensibly  denser  than  the 
apper.    A  dlfTcrtMicy  i.s  rnadc,  too,  between  a}>- 
sotnte  and  speciho  elasticity.   By  the  former  is 
iin(kxatood  the  peonliar  property  of  bodies  to 
■yelft  pnaBVgteoe,  in  itself,  -.nfi  without  re- 
gard to  temperature  and  density.   This  must  he 
almfs  eqoal  to  the  pressing  force.    But  as  dif- 
inst  kMe  of  witter  noj  pteM  with  eqnl 

f:>ree  under  uncqunl  den'iltifs  and  temperatures, 
that  ia  called  specifically  most  elastic,  which  with 
ft  kae  d— eity  preMi  with  »  fiMve  equally  strong, 
tad  with  an  equal  density  stronger.  In  idl  elas- 
tae  floidi,  the  specific  elasticity  increases  with 
the  tetDperatare;  it  is  likewise  augmented  by 
gnetar  iearitj:  if  air  is  coofinedt  end  made 
L-i<>re  dense,  its  specific  elasticity  is  glOtor  ill 
praptxtaon  to  its  increase  of  density. 

A  genus  or  group  of  coleopterous 
forming  the  type  of  the  order  Elateridac. 
ibont  6<>  genera  and  upwards  of  600  species  of 
ri>tfridir  are  known  to  modem  entomologists, — 
il  peMeriag  eheifteleil  atrictly  similar  to  thioee 
af  the  genus  elatcr  as  constituted  by  Linn^n?  : 
and  ftbont  70  of  the  ^eeiea  more  or  less  abound 

•M  known,  ift 
tobe  tfaft 


of  the  numerous  klnda  of  wire-wome  which  so 

dreadfully  infest  the  crops  of  the  farmer.  These 
insects,  when  they  fall  upon  their  luck  in  drop- 
ping IhNtt  plents  to  the  ground,  have  the  power 
of  regaining  their  natural  attitude  by  means  of  a 
smart  leap  into  the  air^  and  of  half  a  somenet ; 
and  from  Aie  eireamatanoe,  tiicj  dame  the 
entomological  name  of  elaters,  and  the  popular 
names  of  spring-beetles,  skip-jaoki^  oUek-beetles, 
snap-beetles,  and  blacksmiths. 

The  body  of  an  dater  ia  oompftratively  long ; 
the  h?ad,  in  mast  instances,  has  a  deep  insertion 
in  the  thorax  ;  the  thorax  is  not  SO  broad  as  long, 
and  generally  aboQt  the  Mme  width  aa  the  elytra, 
and  projects  behind  into  acute  angles,  and  even, 
in  most  instances,  into  spine-like  continuations ; 
the  elytra  cover  the  abdomen,  and  are  long  and 
narrow;  the  antennas  are  either  filiform,  ser- 
rated, or  pectinated,  and  have  a  cotnparatively 
medium  length ;  and  the  legs  are  short  and 
eomewhet  alend^.  When  the  insects  are  alarm- 
ed or  approa  lifd  whili-  fhcv  are  upon  a  plant, 
they  draw  their  antenna)  and  their  legs  close  to 
thdr  body,  and  let  themaelvea  drop  to  tiie  gnmnd ; 
and  when  they  foil  upon  their  back,  and  regain 
their  natural  attitndr-  by  their  peculiar  leap, 
they  bend  the  body  backward  into  the  form  of  a 
florve  or  angje,  reet  their  whole  weight  upon  the 
fore-extremity  of  the  thorax  and  the  hind-ex- 
tremity of  the  abdomen,  and  make  a  sudden 
mniottfaur  rdantlon  or  twitch  lomewfaat  dmilar 
both  in  nature  and  in  clicking  sound  to  that  of 
the  snapping  of  two  finger-nails  of  the  human 
liand.  They  walk  and  run  with  their  heads 
hanging  down  and  their  noses  close  to  the  ground, 
in  the  manner  of  dogs ;  they  readily  run  up  the 
oulms  of  grasses  and  fly  to  the  duwcra  or  sum- 
mits of  herfaaeeoua  pifamte ;  end,  though  the  pa- 
rents of  one  of  the  nioht  mischievous  and  long- 
lived  group  of  larve  with  which  cultivators  of 
the  soil  have  to  combat,  they  are  themselves 
both  harmless  and  short-lived,  and  appear,  like 
the  butterflies  and  the  bees,  to  draw  their  main 
sustenance  from  the  sweets  of  flowers.  Some 
epeeiee  are  frequently  met  with  upon  the  ground; 
but  mo?t  ari^  rarely  seen  except  on  the  floweri, 
leaves,  and  other  elevated  parts  of  plants. 

Some  of  the  meet  deitraotive  tnd  abundant 
wire- worms  or  root-worms  have  been  thoroughly 
identified  with  the  larvsB  of  four  species  of  ela- 
tarid^ ;  and  others  have  very  probably,  though 
not  quite  oertainly,  been  identified  with  the  hxrm 
of  eight  other  species  of  elateridaj ;  but  many — 
on  account  of  their  very  close  similarity  to  one 
another,  and  of  thdr  living  through  the  long 
period  of  four  or  five  years  before  undergoing 
transmutation  into  pupfo  and  perfect  insects- 
continue  to  be  totally  unidentified  with  any  par- 
tieular  apecies;  and  a  few  somewhat  rare  de- 
stroyen^,  p'>pii!arly  cla'ped  by  farmers  and  cardrn- 
ers  with  the  wire-worms,  have  been  asctirtamed 
to  b«^  not  wire-wenu  at  an,  but  the  larvm  of 
enuM-fliw  end  otiwr  g^nem  of  dipterone  inncte. 
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The  inability  of  entomolof^ists  to  identify  mnrn 
Uiaa  ft  Bmall  numW  of  elateridous  larvsc  with 
pneiN  qpeoiw  of  wire-wonns  u  our  principal 
motive  for  discussing  the  elater  and  the  wire- 
worm  in  mutual  distinct  articles;  and  it  ought 
also  to  be  a  reason,  and  a  powerful  one,  for  every 
•aioiUifio  fitfmer  or  gardener  picking  up  speci- 
mens of  every  doubtful  elater,  and  especially  of 
every  specially  devastating  wire-worm,  and  using 
hia  best  efforts  to  nitne  and  if»oe  tAi«n  up  to 
their  transformation. 

The  four  k^wom  whose  lanrm  have  beea  thor- 
ougli  ly  identlBed  wHh  •boandfiiig  and  dettametiTe 
nire-worms  are  EkUtr  ijputotor of  Umiaeus,  Elater 
'  lyiri-ihilis  of  Ilerlnit,  or  Affriotes  sputntor  of  most 
;  uiodcrn  entomologiiits, — Elaler  oLacurm  of  Lin- 
'  naeus,  Elater  varuJ>ili*  of  Fabricius,  Elater  obtutnu 
i  of  De  Gcer,  A<)rl6tt»  obsturus  of  Eschscholtz,  or 
CatapAa^iu  cbxunu  of  the  moat  recent  British 
^rttsat  of  «ntomology,^jS&rt0r  UnUhu  of  Lin- 
naeus, Elater  tlrialu*  of  Panzer,  Elater  t^etU  of 
Qyll,  Agriotes  lineatut  of  Uschsoboltz,  or  Cata- 
I  phofftu  lineatui  of  modem  British  entomologists, 
!  —and  Elater  nfieaudu  of  Gyll,  Elater  sputator  of 
,  Olivier,  Elater  analit  of  Ilcrbot,  Elater  hixmor- 
I  rkoidaiit  of  Fabricius,  and  Athou$  ru/icaudu  of 
I  Bsoheohdti.  Tho  ei^t  qwdee  iriioie  Inme  axe 
!  probably  or  presumptively,  but  not  quite  cor- 
j  tainly,  identified  with  wire-worms,  are  the  satin- 
;  aoatod  dU^-beetle,  Elattr  or  Lepidoptm  MoKri- 
osui^— |1n  HMwaa-ooloared  click-beetle,  Elater  or 
Agrypnm  mHrimtt,  —  the  tawny-legpod  click- 
beetle,  looter  Qt  Mdawtiu  fulci/fes,  or  ElaUr 
\  eadanipeaf-^HM  apitting  click -beetle,  oonfbttBded 
j  in  scientific  name  with  one  of  the  four  species 
whose  transformations  ore  thoroughly  known, 
JKste*  or  Agriotm  ^mtalort — Um  blaek  oUek- 
i  beetle,  Elater  or  A  thou*  ni^er,  —  the  margined 
I  click-beetle,  Elater  or  Dolopiua  marginatw,  or 
Elater  taturalie, — the  pointed  click-buttle,  Mater 
I    or  Adrattui  acuminatut, — and  the  long-necked 
I   click -beetle,  EtaUr  or  Athem  Im^uoUit,  See  the 
article  Wirb-Wobx. 

BLA.TBEIUM.  AgemtiofplMitaof  thegovrd 
family  Two  hardy  annual  species,  the  Cartha- 
ginian and  the  tamnus-like,  both  yellow-iiowered 
tivinen  of  ahoat  5  or  6  feet  ib  bdght.  were  in- 
troduced to  Britain  about  25  years  ago  from  re- 
^►ectivt]',-  rarthifig»»  and  Mexico,  and  are  culti- 
Tated  m  a  manner  &imiiar  to  the  varieties  of 
Cueumit  tatipue,  but  with  attention  to  their 
climbing  habit.  Six  or  seven  other  species  are 
known  to  botanists.  The  name  elaterium  seems 
to  have  been  given  the  anoiente  to  aereral 
very  different  vegetable  etibstances,  particularly 
to  violent  purgatives ;  nor  is  it  uniquely  and 
eonsistently  used  oven  by  the  modems, — for  it 
figures  at  prcKnt,  in  therapeutic  treatises,  as 
the  designation  of  a  ipeoies  of  uomoxdiea.  Sec 
j  the  i^xt  article. 

{     SLATBRtUltf,~botBBUMHf  MmonliM  EUt- 

teri'nn  A  hardy,  pcrennial-rooted,  truilir.::  me- 
i   dioinal  plant,  of  the  gourd  £amiliy.  It  is  a  native 


ELDER. 

of  the  south  of  Europe,  abounds  in  the  vicinity 
of  Constantinople,  and  was  introduced  to  Britain 
about  the  middle  of  the  10th  oentory.  Its  root 
is  large  and  fleshy  ;  several  stems  grow  from  each  , 
root,  and  are  thick,  rough,  and  trailing,  and  . 
branch  out  three  or  four  feet  in  erery  direotien ;  | 
tha  kam  are  cordate,  large,  rough,  and  greyish-  { 
preen,  and  stand  on  long  footstalks ;  the  flowers 
have  a  pale-yellow  colour  with  a  greenish  base,  l 
and  are  similar  to  those  of  the  ooltivated  euoura-  | 
ber,  but  F;>ianr  r  ;  and  the  fruit  reeerables  a  small, 
greyish,  prickly,  oval  cucumber,  and,  when  ripe,  1 
Ms  frooi  its  footstalk,  and  ijeeU  to  a  oonrider-  1 
able  distance,  through  the  hole  of  the  footstalk,  , 
both  its  juice  and  its  seed.   The  appearance  and  j 
habit  of  the  fruit  have  often  occaaioocd  the  plant 
to  be  popularly  called  the  squirting  cucumber.  ' 
The  fruit,  in  order  to  yield  the  elaterium  of  me-  ' 
dicine,  should  be  gathered  before  being  ripe,  out  j 
longitudinally  up,  difosted  of  its  seeds,  and  freed  I 
of  all  its  adhering  juice  by  washing ;  and  its  con- 
tents should  be  passed  through  a  sieve,  and  al- 
lowed to  stand  till  they  deposit  a  fine  sediment, 
and  this  should  be  freed  from  the  incumbent  g 
liquif^,  nnd  dried  upon  linen  cloth.    But  much  of  :  i 
the  elaterium  of  the  shops  is  obtained  merely  by  I 
the  inspissatioa  of  the  ezprsned  julae.  Ck»od  | ' 
elaterium  is  lipht,  pulverulent,  yellowish  or  j 
slightly  gremiish  wliite ;  and  has  scarcely  any  | 
smell,  and  a  ynry  slighUy  bitter  taste.  It  b  an 
exceedingly  powerful  cathartic,  and  is  often  pre-  '  , 
scribed  in  eases  of  dropsy;  but  in  over-dose  it 
produces  deadly  purging  in  mau,  and  in  even 
moderate  dosa  ia  adownri^t  poison  to  the  horse.  '1 
Elaterium  contains  39  per  cent,  of  ligneous  fibre,  | 
starch,  aud  earthy  matter,  21  per  cent,  of  a  greeu 
resin,  and  40  per  oent  of  a  eryatsffine  principle. 
The  green  resin  is  believed  to  contain  all  the  ' 
peculiar  or  active  powers  of  tho  medicine,  and 
has  been  designated  elatin ;  and  the  crystalline 
principle  is  obtained  in  the  form  of  oolonriMi 
acicular  tufts,  h:i8  a  bitter  taste^  and  possssMS 
neither  acidity  nor  alkalinity. 

BLATIVB.  Saa  Toanmx  and  WanBinttv. 

KLBOW.  Tho  hind  part  of  tha  tanhg  of  wk 
horse. 

BLDSRr-hoUuBically  Samimu*.  A  genna  of 

hardy,  ornamental  plants,  principally  deciduous  | 
shrubs  and  small  trees,  of  the  honeysuckle  family.   1  ' 
The  common  or  black  elder,  )Sambucus  niifra,  is  a  |  ^ 
well-known,  abundant,  indigenous,  shmbby  troe 
of  Great  Britain.    It  grows  wild  in  many  sitria-    |  [ 
tions,  particularly  in  hedges  and  on  the  margina 
of  fields,  on  ahnost  all  kinds  of  soil ;  and  is  pi^pa-  j 
larly  known,  in  some  districts,  as  the  bore-tree  or 
bower-tree.  Its  stem  has  a  roughish  grey  bark  ,18 
profusely  branched  toward  the  top,  and  usually 
attains  a  height  of  about  16  feet,  but  can  eaailj 
be  coaxed  up  to  a  height  of  30  feet ;  its  wood  ia 
white  and  bard,  and  has  a  wide,  soft,  npop^ 
pith,  and,  though  very  brittle  la  young  i^oote^  ia 
tovigh  in  old  branches,  and  tirabery  and  valuable 
in  large  old  Stems  i  its  leaTes  are  oompooadt  ^BMk 
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of  five  or  seven  oval,  pointed,  eerrated, 
tulc-^jncfi  fbfidcs;  its  llowvK  uv  pfoduood  in 
large  terminal  cymes,  and  have  a  creamy-white 
colour,  a  bitterish  taste,  and  a  faintish  sickly 
odour,  and  bloom  from  May  till  July;  and  its 
ftmt  are  globolar,  inodorous,  sweetish  •  tasted, 
porplish  black  borries,  containing  in  their  jnioe 
v^et^le  jelly,  saccharine  matter,  and  malic  aoid. 

fMa  pbuAt,  wpecially  wlien  topp«d,  kept  doin^ 
snd  maintained  in  a  -t rii  tlv  bushy  form,  either 
mgiy  or  in  gmali  clamps,  or  in  short  hedge-rows, 
ii  a  popular  favomite  u  sn  omamwitel  plant, 
and  wkM  a  conspicuous  fignre  in  titvations, 
such  as  some  of  the  town- park"?  and  Tnarket-pxr- 
dens  of  Edinburgh,  which  are  abundantly  worthy 
«f  finer  deoorationt  m  to  at  onoe  ddieaoy  of 
fbCage,  b»-*!nitr  of  outline,  and  aojeeJiWpncss  of 
•davT.  Tbe  elder,  in  fact,  is  a  sickening  plant, 
totaBy  uafit  lor  the  mar  ykatatj  of  hnnuui 
abodes ;  and  though  broadly  showy  at  a  little 
£stanee,  is  far  too  hoydenish  to  figure  in  a 
shrubbery  or  on  the  boundary  of  either  a  garden 
«r  %  hem.  Tet  a  single  tree  or  a  small  clump, 
in  consequence  of  its  being  sheeted  all  over  with 
ita  bxge  time  cymes,  makes  an  imposing  appear- 
■M*,  daring  tiie  MtMn  «f  Uoon,  in  »  oener  «f 
s  plantation,  or  on  any  other  suitable  spot  at  a 
saffideat  distance  from  places  of  retort.  The 
hm  been  neooraranded,  on  aooonnt  of  iti 
hardiness,  and  habit  of  rapid  growth, 
«•  a  TpTT  suitable  plant  for  hedge-fences;  but 
h  requires  to  be  planted  thickly,  to  be  allowed 
t*  gmsr  for  «NDe  tinw  nntonehed,  wnd  to  b« 
hauded  down  and  peri  ir?irrt11y  topped  ti>  th'c 
required  height  of  the  hedge ;  and,  even  in 
■pit*  «f  neb  traitmeiit,  H  oaa  nener  prodaoe 
tlse  cloaeness  and  thorough  iropervionsness  of 
a  ff«y>4  or  even  an  ordinary  thorn  fence.  Its 
U&vin  kill  several  spectea  of  noxious  insects, 
offnid  and  banish  mo\m,  and  are  greedSy  eaten 
hj  <h^p. — and  on  thefe  accounts,  might  seem  to 
nrnder  the  plant  desirable ;  but  thej  are  dis- 
fted  hf  eatth^  and  aw  olfeMive  to  man,  and 
probably  act,  m  re  in  the  way  of  tneJicine  than 
in  the  way  of  aliment,  upon  sheep.  The  flowers 
■ad  the  bertitB  are  need  in  pharmacy  as  dia- 
ffeflMliai  and  aperients.  The  flowers  arc  used  in 
fetBentatioos  and  (XKiling  ointmontB.  The  learea 
boiled  in  lard  make  one  of  the  most  emollient 
and  Mppiingnngiienti  known  to  the  farrier.  The 
berri<?ii  were  formerly  need  for  fevers,  gout,  rheu- 
BMitiwn.  and  cutaneous  affections.  The  bark  is  a 
hydragogue  purgative, — of  reputed  efSoacy  in 
dhfapaf ;  and,  when  (;iven  in  fairge  doses,  acts  also 
as  an  emetic.  The  flowers  are  used  for  makinj?  a 
perftuned  distilled  water.  The  berries,  according 
to  espartMOla  by  M.  Aloys  Wehile  ut  Tienna, 
prvlnc-  X  comparatively  much  larger  quantity  of 
tfint  than  am  be  obtained  from  the  malt  of  the 
bMt  «bMt.  The  Jolee,  in  M.  Webrle%  experi- 
aeats,  wae  ea'prcseed  from  the  berries,  treated 
:a  the  »me  manner  a*  the  must  of  gn^eS|  and 


A  number  of  quite  distinct  and  well-^tabUshed 
varieties  of  the  common  elder  are  in  enltivation ; 

all  similar  to  the  nornnal  plant  or  identical  with 
it  in  form,  colour,  and  malodour  of  their  flowers, 
but  most  of  them  differing  in  the  properties  of 
the  leaves,  the  buds,  the  bark  or  the  berries. — 
The  parsley-leaved  variety,  S.  n.  faa'niafa,  has 
its  l«ivea  so  intricately  cut  as  to  rosomble  those 
of  panley,  dill^  lo  loidelf  in  the  appearaaoe  of 
its  foliage  from  the  normal  plant  as  to  be  fre- 
quently prottoanoed  a  different  species,  and,  but 
for  the  siokening  amell  of  its  Iknrers,  might  be 
a  most  welcome  member  of  any  shmUwfy^The 
white-berriod  variety,  S.  n.  leueocarpft,  or  S.  n. 
allidd,  Is  distiuguttihed  by  a  whitish  tint  in  its 
berries,  by  a  whitish  tinge  in  its  jwag  buds  and 
in  the  bark  of  its  young  shoots,  by  a  lighter 
green  than  the  normal  plant  in  the  colour  of  its 
leavea,  and  by  a  mitigated  degree  of  nnpleasant- 
ness  in  the  odour  of  its  flowers. — The  greenish 
variety,  S.  n.  vireteetui,  or  S.  n.  riridis,  is  distin- 
guished by  the  greenish  colour  of  its  berries,  and 
by  a  shade  of  colour  in  its  In  k  between  that  of 
the  white  variety  and  that  of  the  normal  plant. 
— ^The  other  principal  varieties  are  sutiicicntly 
desoribed  l»f  ^eir  respeetiiw  designations,— the 
monstrous  or  striped-barked,  .S".  71.  monstrota ;  the 
roundi^-leaved,  &  n.  rotmidi/olia ;  the  yellow 
tsriegated-leaT^  or  the  gold^striped,  S.  n.  fotiit 
luteii  or  S,  n,  anrea;  the  white  variegated-leaved 
or  silver-striped,  *S'.  n.  foUis  araen/ei's  or  S.  n. 
variegala;  and  the  powdered  or  silver-dusted,  S. 
n.  pmlvendtiaii,  tlie  leaves  of  this  lut  being 
pounced  or  ducted  over  with  a  very  fine  powder, 
so  as  to  give  the  plant  a  striking  and  beautiful 
appeanuoe. 

The  racemose  or  mountain  elder,  Samlueut 
racemota,  was  introduced  to  Britain  from  the 
south  of  Europe  toward  the  close  of  the  1 6th 
century.  It  usually  attains  a  height  of  about 
12  feet,  and  forms  a  beautiful  and  universally 
admired  small  tree.  Its  young  bark  is  reddish ; 
its  bods, in  winter,  are  largo,  tnrgtd,.and  fed; 
its  leavr  ^  nrr-  rinnatifid,  and  change  to  a  reddish 
colour  in  autumn ;  its  folioles  are  lerrated,  and 
stand  at  good  distances  from  one  another  on  the 
long  midrib;  Ua  flotrecs  are  produced  in  oval- 
shaped  cymes  or  bunches:  and  its  berries  also 
grow  in  oval  bunches  and  have  a  deep  scarlet 
eolottr,  but  sore  somewhat  shy  and  inoonatant  in 
forming.  Marshall  speaks  highly  of  this  plant 
as  an  ornamental  one,  and  says,  "  The  reddish- 
edonred  Imndisa.  with  tlieir  krge  torgld  Imds, 
have  a  singular  and  noUe  look  in  winter  amongst 
other  trees  ;  and  in  the  spring:,  m  flowering 
shruljs,  these  trees  scein  to  attempt  to  vie  with 
any  of  the  flowering  tribe  ;  for  in  April  and  the 
beginning  of  May,  they  will  produce  tlicir  bunches 
of  flowers  at  the  ends  of  every  joint  of  the  last 
year^  shoots.**  Two  very  ^Kstinet  varieties  of 
the  species  are  in  cultivation,  the  purple  and  the 
flavescent. — The  Canadian  or  American  elder, 
8eaniuai$  Mmdensu,  is  a  white-flowering  sliral> 
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of  6  or  8  feet  in  height,  introduced  from  North 
America  in  the  latter  half  of  loi^t  century. — The 
downy  elder,  S/indiua/f  pviens,  ig  a  shrub  of  about 
the  same  height  as  the  preceding,  with  greenish- 
yelbw  llow«n»  Introdaoed  from  ITorth  AoMriea 
about  35  years  ago.— The  ebulus  or  dwarf  elder, 
^fN^NciM  tlnthUf  is  a  perennial-rooted  herbaceous 
weed  of  tho  wute  gimmdt  of  Britain,  rising  to 
the  hd^i  of  3  or  4  fttlt,  ourfing  whitish  pink 
flowers  in  June  and  July,  and  rapidly  propa- 
gating itself  by  itn  creeping  and  vivacious  roots. 
— About  half  a  dozen  other  speciM  ftfo  known  to 
botanists. — Loudon't  Hortut  BrUannicus. — }fU- 
Ur*s  QankmrM  DietUmar}/. — Marthall  on  Flant- 
ittff. — QuarterfyJommal  of  A  grievitwn.-^f%€BaA 
Paptrt. — Tran*action*  of  the  Highland  Society. — 
NiwCt  Planter' »  Calmdar. — Tho$Mon'»  JHtptiua- 
toty.-^Youatei  Wtnit.'-Clater. 

ELECAMPANE,-^botaniciil!y  Corrimrtia  Hd- 
enium.  A  hardy,  perennial-rooted,  omamentol, 
medicinal,  indigenous,  herbaceous  plant,  of  the 
thiitio  division  of  tho,  oompoiite  fiunilj.  It  is 
called  by  thr  ■'^'^cr  botanists,  and  even  in  some 
quite  modem  workf^  Inula  heUmum.  It  grows 
wild  in  rioh  moist  mendowt  in  Eass^  Swrey, 
and  other  parts  of  Brit^bL '  Its  YMts  is  thick, 
brrinchtid,  externally  lirown  or  grey,  and  inter- 
nally white ;  it«  stem  is  round,  furrowed,  l^y, 
branched  near  Um  top^  and  olmit  4  ftst  high ; 
its  leaves  are  large,  ovate,  serrated,  deep  green 
above, and  whitish  and  woolly  below;  and  its  flow- 
ers eve  tarmittal,  soUtsry,  large,  and  of  n  golden 
yellow  Colour,  and  bloom  in  July  and  August 
The  roots,  principally  of  garden  plants,  have  long 
been  used  as  tonics,  deobetruents,  diuretics,  and 
•xpeetonmts;  but  they  have  lost  mnoh  of  their 
medicinal  cvVbrity,  and  are  seldom  esteemed  of 
much  value  by  r^plar  practitioners.  They  are 
taken  up  wImi  two  or  more  yem  old,  dried, 
and  used  principally  in  !.  c oction. 

ELECTRICITY.  An  imponderable  and  ex- 
oeedingly  subtle  fluid,  or  more  probably  two  mu- 
tually allied  and  reacting  imponderable  fluids,  of 
universal  diffusion  through  our  world,  and  of 
va«t  controlling  power  over  the  ai^ncies  of  chem- 
istry and  meteorology.  Amber,  oaDed  la  Greek 
f'  f  li  T-tron,"  was  observed  by  t>if  nncirnts  to  pos- 
sess the  capacity  of  becoming  so  excited  by  frio- 
fkn  as  to  attrsot  to  itself,  ind  to  hold  for  some 
time  in  suspension,  loose  pieces  of  feather  or 
other  light  bodies  placed  in  its  vicinity;  and 
glass,  sulphur,  sealing-wax,  and  multitudes  uf 
Other  •nbetaaoes,  were,  in  the  oourse  of  time,  ob- 
served to  possess  the  same  wonderful  capacity, 
and,  in  allusion  to  amber,  were  designated  eiec- 
tries.  When  the  power  aeqoired  by  thsoe  su1>> 
stances  became  somewhat  well  known,  and  was  ob- 
tained in  considerable  accumulation,  it  was  found 
to  eiert  a  mrprislng  def^ree  of  activity,  and  to 
1m  sometimes  aoooropanied  by  the  evolution  of 
cmckling  sounds  and  sparks  of  brilli.ant  light ;  and 
it  was  supposed  to  be  a  distinct  though  obscure 
element,  and  was  designated  deotrieity.  Theory 


ELBCTRiaTY. 

enthusiastically  ascribed  to  it  the  highest  tiiera- 
peutic  propertiea;  and  medico-chemkal  pnetioe 
eagerly  constructed  a  for  commanding 

quantiti^  of  it  at  will,  and  pouring  them  at  a 
touch  upon  the  aitfmal  htam  of  invalidsi  The 
electric-machine,  about  h:ilf  a  century  an'o, -^vas 
cried  up  throughout  Europe  as  an  universal  and 
almoet  thanmatorgio  healer;  and  it  eventoaUy 
lost  its  therapentie  reputation,  not  because  iu 
healing  virtues  were  cither  imajrirary  or  feeble, 
but  because  an  enormous  overrating  of  them, 
and  icn  iadiserindBatsi,  empirical,  and  quackish 
applioalfan  ef  them,  bniight  them  into  disersdit 
and  oontempt. 

"In  the  time  of  Grey,  a  supply  of  eSeetrfeity 
was  obtained  for  experimental  purposes  by  rub- 
bing a  glass  tube  with  the  dry  hand.  Glass  globes 
made  to  revolve  by  machinery  were  afterwards 
substituted  for  the  tube,  the  friction  being  at 
first  produced  witli  the  hnnd,  and  subsequently 
by  means  of  a  hzed  rubber.  As  now  constructed, 
the  eleotrioal  machine  is  fiirmed  either  with  a 
cylinder  or  plateof  glass,  which  h  j  rr  ?fd  during 
its  rotation  by  cushions  sttiffed  with  hair.  The 
cushion  is  usually  covered  iKtii  an  amalgam,  of 
tin  and  zinc,  which,  partly  by  increasing  the 
friction,  and  partly  by  the  oxidation  of  the  me- 
tals, materially  assists  the  action  of  tiie  uiachine. 
The  eleetrleity  developed  on  the  glass  is  con- 
ducted away  by  an  inptilnted  bar  of  brass  pbced 
dose  to  it,  called  the  prime  conductor,  on  which 
it  it  eoOected  in  ooosidaraUe  quantity.  By  this 
means,  the  electricity  spread  over  the  whole  sur- 
face of  the  prime  conductor  may  be  carried  off 
at  the  same  instant,  and  thus  act  with  Car  greater 
power  than  if  accumulated  on  glass  or  any  other 
imperfectly  floudnoting  sobatanoft.*'— 'tXttiner's 
Chemistry.] 

The  ekctrio  excitement  obtained  by  the  aetion 

of  the  machine  is  easily  proved  to  be  cvv  Ived  out 
of  the  ground ;  for  when  the  whole  apparatus  is 
separated  from  the  ground  by  the  interrsation 
of  a  non-conducting  substance,  the  efvotution  of 
the  electric  power  immediately  ceases, — and  when 
the  apparatus  is  again  placed  in  contact  with  the 
ground,  the  evolntioB  imneffiatety  reeommemws 
The  solid  earth,  or  at  least  the  crust  of  the  world, 
is  hence  inferred  to  be  a  vast  reservoir  of  eleo- 
trioity.  A  aaapiflioa  waa  Ibr  fonse  time  enter- 
tained that  this  electricity  is  identical  in  nature 
with  the  power  of  the  thunder-cloud  or  the  vivid 
flash  of  t^e  lightning;  and  this  suspicion  was 
inlly  verified  by  a  scries  of  experiments  on  the 
part  of  peveral  of  the  most  distinguished  philoso- 
phers of  Europe, — but  chief  of  all,  on  the  part  of 
the  celebrated  FrankHn  of  Amerioa.  Ble^tieity 
was  now  known  to  abound  in  both  the  :itnu  ?phere 
and  the  solid  earth,  and  to  he  an  a^^  -ut  as  uni- 
versally diffused  as  it  is  mighty  :  a.ud  it  heneo- 
forth  iMoame  reoognised  as  ;i  chiif  controlling 
power  of  weather, — as  the  prceiding  element  in 
vicissitudes,  winds,  hail-storms,  heat,  and  thun- 
aa  the  grand  evl^  of  the 
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•frieaHarirt^  inTeetigatioa  in  •very- 
eoaoaeted  with  nwteoTology.  Sabtequent 

>Terie«.  roanv.  grt>at,  and  etartrmg,  on  the 
ftrt  of  Davj,  liiraduy,  and  other  master-minds 
im  tlia  nHi  8  of  chemiatry  and  physical  philoeophy, 
hAre  conrincinglv  identified  electricity  with  both 
■lapMlilm  wad  gmlvaoism,  and  detected  its  agency 
Ib  MB*  of  the  most  iaiporteai  plHDOBiea»  of 
both  Tegetahle  and  animal  existence,  and  proved 
it  to  hare  a  most  intimate  connexion  with  the 
•dfelvmtion  of  the  Boil  and  with  other  arts  which 
are  in  any  degree  dependent  on  tbt  «p«ntiottt 
of  rj-itural  cht-niistry. 

So  fast  a  sabject,  so  wonderful  in  ita  hiatoiy, 
»  ■!  p«  ■■iliiig'  ia  ite  ■flfantMc  reiatioii«»  and  ao 
obsnrre  an.d  intricate  in  many  of  its  phrnoraena, 
ia  clearly  onsaited  for  diacnifion  in  our  pages. 
A  modnwMtf  Ibfll  wniwIaaittpB  of  it  woiild  en- 
enMO^  exceed  the  Iimitawhidi«««o«]dalRild 
t»  it,  5nd  would,  at  the  samo  time,  drag  ub 
ihrctugh  an  hundred  acieniihc  or  theoretic  in- 
of  no  poeaible  ulMWt  to  eitiiar  gaideoar 
or  farrn-r.  We  refer  any  reodere  who  may  desiro 
esuMUive  aoquaintaace  with  it  to  the  writingg  of 
0itv7,FnwlJiB,Higgins,Priestley,Bele8,  Edwards, 
Brewcter,  Arago,  Faraday,  Whewell,  Thomson,  and 
Letthead,  or  to  particular  treatises  upon  it  in  the 
LOnEary  of  Useful  Knowledge,  the  Magazine  of 
Economy,  the  Mechanics' Register,  the 
Kieyclopoidias,  and  the  beat  systematic 
OB  Chemistry ;  and  we  must  restrict  our 
haemlims  to  •  raej  Msf  ^km  of  two  of 
its  most  direct  relations  to  the  arts  of  culture. — 
its  erofaUioo  firom  the  soil  as  affecting  vegeta- 
iti  psw  owsr  Triable  organism  as 


«f  pbntSL 

The  erolntions  of  the  electric  fluid  from  the 
«s>«k  «r  the  •eoess  ud  nsdift  of  aappHes  of  it 

t  -J  the  atmosphere,  occur  not  only  in  friction,  but 
abo  in  chemical  action,  in  contact  of  hard  bodies, 
m  «iso«r  ftsBpsnton,  in  gfaporatfon,  and  in  the 
gwons  excretion  of  plants ;  and  the  last  two  of 
tktme  pnweaa  special  intemtt  for  the  coltivator 
of  tike  soil.  The  CTolution  of  electricity  from  the 
p«M*  lofcso  €f  phats,  in  portieiilar*  is  hoth 
cvrBoos  and  instractire.  Mr.  Pouillet  ascertained 
bf  osparaaaent  that  the  combination  of  oxygen 
wHk  tho  sltBsats  ef  fiving  pitnts  disengj^es,  in 
a  single  day,  from  a  fully  verdant  surface  of 
mon  than  100  square  yards,  a  quantity 
I  sieetzidty  sufficient  to  charge  a  pow- 
He  applied  to  the  ground,  while 
it  w«.  in  th«  negatively  electric  condition,  a  de- 
iicate  mstrumeut  for  ascertaining  the  presence 
mi  iHiiiritj  of  tho  sisctrio  iitii,  and  tie  fimnd 
that,  while  seeds  of  various  kinds  ;vrrr!  in  the 
coone  of  gmninaring^  the  instrument  was  sen- 
■Mj  rfiuluiL  OulM»io add, dtiring  tto  nascent 
cfnkiti0Q  irom  the  combustion  of  charcoal,  was 
prerioasJj  well  kuoTra  to  chemist;  to  he,  in  the 
PMtttTdy  deetnc  condition ;  and  as  this  gas  is  a 

'   I  of  all  ger- 


minating sseds  and  growing  plants  by  day,  the 
ascent  of  it  with  the  eyolation  of  electricity  ne- 

ccspfirily  implies  the  pround  to  be  in  the  nega- 
tivt'iy  electric  condition.  Jiut  when,  on  the  other 
hand,  during  the  short  sleep  of  plants  in  the  darle 
period  of  the  night,  carbonic  acid  ceases  to  rise; 
and  a  small  proportion  of  oxygen  is  given  out, 
the  deeferidty  aooompanying  the  disengagement 
of  the  oxygen  is  negative  and  that  of  the  ground 
is  positive*   Thus  are  living  plants,  the  grasses 

*  "  By  rubbing  electrics  on  one  another^  the  distri. 
bution  of  the  eleetrie  fluid  tbey  contain  is  nltered ; 
and,  on  separating  thein,  more  tliiui  thr  imtiiral  'juHfi- 
tity  remiiiti^  with  tlie  one.  aiid  wUh  tUv  other. 
The  one  is  then  nid  to  be  electrified  plua  and  the 
other  minut,  or  po$itiveljf  and  negativeljf.  When  two 
bodies  are  both  electrified  positively',  or  both  nega- 
tively, thpy  repel  one  another;  but  if  one  of  them  be 
I'lectritied  positively,  and  the  other  negatively,  they 
attnii  t  one  another.  Instead  of  fliis  (iistribution  of 
the  .DSine  duid,  tiie  existence  of  two  fluids  ha«  been 
assumed,  each  of  which  repels  its  own  partides,  but 
attracts  those  of  the  other;  and  this  assemption  is 
more  fiivound»le  for  the  explanation  of  the  atemieal 
apenry  of  this  fluid. "—[Dr.  A.  Thomson.]—"  Uii- 
fay  observed  that  an  eleetrihed  substance  not  only 
attracts  li^'ht  bodies,  but  causes  them  after  contact 
to  fly  off  from  it-*  surface  us  if  by  a  principle  of  re- 
pulsion. Ho  likewise  noticed  that  the  electricity 
excited  on  glass  is  different  from  that  of  resin,  and 
he  hence  iimrred  the  existenee  of  two  kinds  of  clee> 
tricity,  the  viirenus  and  resinous,  the  former  belong- 
ing to  glass  aitil  the  latter  to  re»in.  He  establiitbed 
an  excellent  mode  of  diptintuis^hing  them,  by  finding 
that  substances  possessed  of  the  same  kind  of  elee> 
tricity  always  repel  eadi  otiiert  and  that  attraction 
i»  as  uniformly  exerted  between  substances  which 
are  in  opposite  statis  of  electrieal  excitement.  An- 
other fuct  of  consequence  waa  discovered  by  Mr. 
Symmer,  who  found  that,  when  two  bodies  are  rub- 
bed legether,  botil  are  excited,  and  that  one  always 
posseases  vitreeos  and  tb*  other  reMDow  electricity. 
This  indneed  Synuner  to  modify  the  doctrine  of  two 
electricities.  Dufay  conceived  vitreous  electricity 
to  Ih;  peculiar  to  some  substanccis,  and  resinous  elec- 
tricity to  other*.  Symtncr,  on  the  contr.iry,  main- 
tained, that  bwiies  in  their  ordinary  unexcited  cou- 
dition  contain  both  kinds  of  dectricity  in  a  stals  of 
combination;  and  as  they  then  neutialise  er  eeunter- 
act  each  other's  eflf^ets.  no  electrical  phenomena  are 
appsirent;  that  friction  produces  excitement  by  sepa- 
rating the  two  principles;  and  that  excitation  con- 
tinues until  that  kind  of  electricity,  which  has  been 
witlMlrawQ,  is  restored.  Dufay's  doctrine  of  the 
t«ro  eleetrietties.  as  ntoffifled  by  Syouner,  is  at  pf«> 
sent  extensively  adopted.  Agreeably  to  this  theory, 
as  now  understood,  there  exist  two  electrical  fluids, 
both  equally  subtle  and  ela.'Jtic,  universally  dilFused 
and  therefore  present  in  ali  bodies,  each  highly  re- 
pulsive to  particles  of  its  omti  kind,  and  attractive 
to  thoee  of  an  opposite  nature.  Au  unexcited  sub. 
stance  possesses  ooth  fluids  in  an  equal  degree  and 
in  a  state  of  combination ;  wheren-  n:  v  ■  ii  i  innstance, 
Rucli  as  friction,  contact,  or  cbeiiiuai  iicLun,  wbirli 
disunites  the  combined  electricities,  and  thereby  oc- 
casions the  whole  or  part  of  a  body  to  have  more  of 
one  electricity  than  of  the  other*  causes  electric  ex. 
citement.  The  repulsion  exerted  among  the  par- 
ticles of  each  electricity  to  thoee  of  its  own  kind 
diminishes  as  the  squ  in  ^  of  the  distance;  and  the 
mutual  attraction  of  dissimilar  electricities  is  regu- 
lated by  the  same  law.  This  accounts  for  the  inac- 
tion of  onexeited  contiguous  bodies;  for,  though 
escfa  electricity  in  each  body  repds  that  eleetricitv 
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of  the  field,  the  cryptogams  of  the  moraas,  and 
the  trees  of  the  forest,  the  media  of  maintaining 
the  eqailibrium  between  the  eleotricities  of  the 
ground  and  the  electricities  of  the  attOMMphere ; 
and— by  one  of  those  simple,  perfect,  and  beauti- 
ful arrangements  which  ererywhero  charaoteriie 
tiw  vitdcND  of  the  all4wttigii  Ddtjr  In  liis  woilcf 
— thc^e  orv^^nic  beings,  in  the  very  performing 
of  the  functions  of  their  own  existence,  both  keep 
up  the  due  proporttoBt  bttaniMi  the  okAob  md 
the  oxygen  of  the  tSr,  and  tlu  proper  balance 
between  the  electric  forces  above  and  t!ip  ch^c- 
trio  foroee  below,  and  thus  maintain  both  tiie  sa- 
labrioamiMB  and  tfa«  flwnal  oalm  of  the  atmo- 
sphere, for  the  life  and  comfort  of  man  and  the 
lower  aniioals.  M.  Astier  found  that  instilated 
spines  of  plants,  when  exposed  to  tho  atmosphere 
during  the  disturbance  of  the  electrical  equili- 
brium, acted  as  conductors  of  the  electric  fluid, 
or  sensibly  affected  the  electromotor ;  and  ^  he 
thinks"— -aays  a  French  work  on  scientific  agri- 
culture— "  that  the  spines  and  the  leaves  of  vege- 
tables, both  perform  the  office  of  constantly  main- 
taining in  the  plant*  the  quantity  <tf  deetrioltf 
requisite  for  their  own  life  and  growth,  and  pos- 
sess a  power  akin  to  that  of  thunder-rods,  or  a 
power  of  averting  lightnit^,  of  preventing  hail, 
and  of  keeping  up  the  eqailibriiun  between  the 
earth  and  the  clouds." 

The  theories  of  many  of  the  most  modem  clec- 
tridana  look  to  the  earth  aa  only  the  reoeptaele 
of  eli'ctricity,  and  to  the  Fim     its  source  ;  and 

(these  theories  are  well  summed  up  by  Mr.  Towers, 
and  ooi^oined  wiMi  a  tiieory  of  his  own  repecting 
the  conduction  of  the  electric  fluid  through  the 
] !  points  and  vessels  of  plants,  and  the  development 
of  it  by  thedecompoaitiou  of  the  sun's  rays  with- 

of  the  <i!ime  kind  in  the  other,  with  a  luue  varying 
as  the  squares  of  the  diitance,  attraction  to  exactly 
the  mme  amount  is  exerted  between  the  opposite 
electricities;  aiid  therefore  as  the  two  Sttbslaneee  are 
reciprocally  attracted  and  repelled  in  an  equal  de- 
gree, no  effect  whatever  is  apparent.    When  either 
of  the  pk'ctric  rtiiids  is  in  excess,  it*  purticlfs,  1)\  their 
repuUiun,  rec«(id  frutn  each  otlier      much  as  pos. 
sible,  and  would  escape  from  the  excited  body  alto- 
gether,  uoless  their  passage  were  impeded  by  a  non. 
coaductor,  that  is,  by  a  substanoe  through  which 
electricity  is  transmitted  with  difficulty.    If,  for  in- 
stance, an  excited  substance  be  enveloped  in  dry  air, 
the  L'lectricit ,  after  roachinjj  the  surliice  of  the 
'    body,  will  be  retained  by  the  air,  and  l>e  accumu- 
I    lated  at  tiiat  surface ;  its  effort  to  escape  gives  rise 
to  pfeasnre  asainst  the  air,  aad  is  often  productive 
of  motion.    This  ra  famflisirly  shown  by  suspendinfr 
near  ea<h  other  li^'ht  substances,  such  as  pierr^  if 
[    paper  or  pith-bHlU,  and  caromunicating  electricity  to 
1    tJiein.    If  similurly  ek-ctritled,  the  effort  of  the  elec- 
\    trie  Huid  to  pass  off  in  contrary  directions  causes  the 
suhstances  themselves  to  Ay  asunder;  and  when  op- 
i  t  poatteljr  excited,  thev  are  drawn  tagetber  by  the  effort 
\  I  whidi  the  ields  nuike  to  eoalesee.   Should  the  op. 

I  positely  electrifit-d  bf  fivi!  in^^tead  of  easily  iiiovenble, 
j  I  and  their  tnuliml  uttrHction  overcome  the  resistance 
I  j  of  the  air,  the  two  fluids  rush  togt  tlar  with  violence, 
cn-.i<>ijig  heat,  liKht.  and  noise  in  their  passage,  and 
the  electric  equilibrium  is  Ihsfeby  iastaitly  resteied." 
I  —[Dr.  £.  TotoerO 

i  


in  the  surface  of  the  ground.  "  The  earth,"  says 
he,  "  has  been  ustially  regarded  as  the  reservoir 
and  source  of  electricity, — and,  in  a  qualified 
sense,  it  may,  with  propriety,  be  admitted  so  to 
be ;  but  from  many  deep  and  important  consider- 
ations, the  mind  can  scarcely  be  satisfied  that  the 
earth  is  its  oole  and  primary  tonree.  The  form 
of  our  planet,  its  movements,  and  the  various 
^lenomena  of  attraction,  gravitation,  the  vieissi- 
tndei  of  the  teaaons,  and  nratationa  of  the  ivea^ 
ther,  iridoh  an  attendant  on  or  result  from  theoe 
movements,  seem  to  point  it  out  fis  a  recipient 
rather  than  as  a  generator, — as  a  body  acted 
upon,  nthef  than  aa  ena  aeting .  To  tlw  ana, 

the  centre  of  the  system,  wc  thm  mn<t  turn  out 
attention,  as  to  the  great  fountain  of  hgbt  and 
heat,  tlw  aooroe  of  warmth  and  vital  energy  to  the 
whole  phmetary  system ;  to  the  animal  as  well  as 
to  the  vegetable  creation.  *  *  The  sun  is  either 
a  solid  body  of  luminous  matter,  or  it  is  a  body 
surrounded  by  a  luminoM  atmosphere,  contain- 
ing in  itself  the  elements  or  principles  of  light, 
magnetism,  electricity,  and  heat.  These  ele- 
mente  reaeh  the  earth  in  ray*  or  beanss,  wUdi 

ftimish  direct  evidence  of  being  primarily  com- 
poaed  of  light  and  magnetism ;  they  also  contain 
deetriiing  and  ealcrifie  principles,  which,  when 
brought  into  action,  in  an  appropriate  medium, 
produce  and  developo  electricity  and  heat.  Tlie 
rays  of  the  sun  are  also,  under  certain  circum- 
ataaeat,  vefraeted,  idleeled,  and  ahaotfaed,  hoi 

are  never  lost  or  extinguished,  every  particle 
being  devoted  and  applied  to  the  eiTectuation  of 
a  B{)eoifio  porpoaa.  Anoog  the  ohiaf  and  moBt 
important  media  of  conduction  and  absorption 
are  vegetable  organized  beings, — trees,  shrubs, 
and  herbs  of  all  descriptions ;  and,  by  this  process 
of  absorption,  the  most  beautiful  phenomena  are 
operated.  Plants  abound  in  pointed  termina- 
tions, and  contain  a  vascular  system,  composed 
of  ireiMMda  and  oeUa  ahomiding  with  joieea,  wUeb 
qualify  them  to  become  the  recipients,  ■w.d  n.  .-t 
ready  and  perfieot  oonduoton  of  electricity  in  any 
of  its  specUk  Qodifioationa.  TIm  aohr  rays  thus 
absorbed  dnibig  their  passage  through  the  v^e- 
table  organs,  become  themselves  decomposed, 
while  they  effect  many  electro-chemical  changes 
in  Ihoae  orgaaa.  Thna,  the  ef  light  an  ia^ 
berated  in  vessels  of  the  flowers  and  leaves,  ex- 
pressly adapted  to  the  processes  of  separating  and 
fixing  the  ooknuing  principle.  Other  portions 
of  the  solar  rays  serve  to  stimulate  the  glandular 
I  and  other  vessels  of  the  leaf,  and  to  produce  and 
propel  the  proper  juices  of  the  plant,  which  are 
then  carried  down  through  the  ntaniag  nnals 
of  the  bark,  or  deposited  in  appropriate  vesaels 
of  tho  cellular  system.  The  whole  of  the  unnb- 
sorhed  or  undeeompoaed  rays  pnsa  downward  to 
and  through  the  roots,  and  thiu  constitute  the 
descending  current  of  solar  vegetable  ekMtrictty. 
Each  individual  specific  process  is  performed  by 
specific  means ;  eaeh  paitieie  of  the  rays  is  de- 
voted to  a  tpaoififl  pupon ;  aad  the  oombiaatioaa 
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and  deoompositions  axe  eiTticteii  hj  organs  speci- 
I  fueaXtj  adapted  to  the  ezpMit  purpofle,  and  to  no 
I  other ;  all  in  Kt'-autiful  hartnonr,  and  all  in  ac- 
ooffdanoe  with  th«  purposes  of  infinite  wisdom. 
^  fh*  mufum  of  tiie  tarth  ii  MiollMr  gnad  nicdi- 
i  BID  of  absorption.    It  receives  the  direct  rays  of 
,  tbe  ran,  one  portioxt  of  which  is  roOected,  ano- 
Hwr  M  ftbscwbed.  Mid  iMOOOMt  the  great  agent  in 
•fceting  the  electro-ohemical  processes  whidx  are 
carritnl  on  within  the  earth's  surface,  during  and 
bj  wiiieh,  the  decomposition  of  water,  the  oxida- 
liMtaf  fladate,  tlMfbrmation  «f  gaaeoiM  bodiaa, 
and  other  great  natural  phenrtmena,  arc  uninter- 
mptedlj  and  lor  ever  induced.    It  is,  as  I  con- 
■  «alv^  dniiac  lh»  iadnollai  «f  thaaa  iilMBMBeiia, 
Ibat  the  electrising  process  is  begun  and  perieo- 
.    t*d  ;  and  that  not  only  by  the  decomposition  of 
.    toe  sun's  rays  themselves,  but  also  by  an  energy 
I  wkUk  fthflj  aiert  upon  matters  within  the 
!   earth's  surface ;  and  the  results  of  this  elec- 
^vixinf  prooew  are  the  Mparation  of  the  prin- 
.  9tfU  of  »agiwtiwa  and  lha  ftmathm  aod  d^- 
vdopme&t  of  heat  and  of  electricity.  The 
•   cbctrieity  ao  developed  is  disthbuted — if  not 
through  the  ma^  at  least  over  the  BurfiuM  of 
I  tka  earth;  and,  in  this  sense,  the  earth  may 
V  considered  as  '  the  reaervmr  both  for  the  sup- 
>   piy  and  abaorpiion  of  electricity.'    If  the  fore- 
fiiHf  tfaaof^  ba  aomalt  the  jiliaiioBMMut  wUch 

'  it  contemplate?  apprnarh  those  of  the  Vrltaic 
dcctncitj^  thfiugb  they  are  condooted  on  a  scale 
iiiaila^wira  goad.  Di.  Skndaf^  New  Sa- 
■aichfe  in  Electricity  tend ta Ihioii mach  light 
or»'-n  the  fuhj^ct  of  the  immense  volume  of  that 

.   ttMid  wiiich  u  distributed  throughout  matter. 

' '  Ail  —gnetisai  aoil  not  be  oreriooked.  Is  it 
idcnticTil  wifh  or  a  modification  of  electricity? 
At  ail  weate,  it  evinces  peculiar  powers,  which 
■■iad  m  of  Ike  jdua  and  aunvs,  Titraooa  and 
xeaiBoas  qualities  of  the  old  electricians.  Per- 
haps the  day  is  not  far  remote  when  these  two 
grand  ethereal  agentd  will  be  found  to  interpret 
Ike  phenomena  of  pontive  and  neptivB  electri- 
dlT."  Mr  T  t'Ters  afterwards  arcrnpi,  in  the 
eoazae  of  discussions  on  water,  ou  heat,  and  on 
Ika  ttmmfhitn,  Ifaat  diaBiieal  aaCioii  ef  every 
kind  ie  effected  \>y  <:!(  ctric  agency,  and  that, 
vbeacrer  electrical  phenomena  are  disoemible, 
fhfical  affinities  are  either  regulated  or  in- 
daoed;  and  he  says,  in  particular,  respecting 
the  law  of  induction, — that  law  by  which  a  body 
ehaiged  with  ekctrieity,  though  perfeoUj  inm- 

dies  in  iti  vicinity,  yet  tends  to  produce  in  these 
hodisa  »  state  of  electrical  excitement  the  oppo- 
iUa  ili  onir^It  ie  of  tiia  vlneat  aense- 
qecBce  that  this  most  influential  law  of  induction 
sho^ild  be  clearly  understood,  and  that  the  nature 
the  eaergj  which  it  exerts,  should  constantly 
lafciptift'fiav;  b«eaiiaeonit,iaanpNliaUlity, 
-■^pend  not  only  many  of  the  grandest  phenome- 
fia  of  nature,  but  also  those  which  result  from 
the  -phj  uf  chemical  affinftiet,'  and  ClwN  are 
/r. 


H9 

intimately  connected  with  the  processes  of  fer- 
mentation and  solution,  on  which  chiefly  d^cad 
the  preparation  of  vcg^ctable  aliment." 

The  power  of  electricity  over  vegetable  organ-  I 
itai,  aa  afteUng  tlie  genalnatioa  of  laeda  aad 
the  growth  of  j  laats,  is  obviously  a  suVijoct  of 
great  importance,  abundantly  worthy  of  the  most 
patient  invastigation,  and  probably  capable  of 
being  tnmed  to  vast  practical  account  in  the  I 
arts  of  cuUtirf>  But  it  cannot  yet  be  said  to  ' 
have,  in  any  degree,  become  matter  of  science  ;  < 
and  though  it  has,  for  a  century  paat,  and  spe- 
cially during  the  last  three  years,  been  anxiously 
and  often  and  variou&ly  subjected  to  both  scien- 
tific and  praolieBl  inquiry,  H  eontinuea  to  lie  en- 
sconced within  the  limits  of  theory  and  conflic- 
ting report.  Though  much  has  been  written 
upon  it  and  many  experiments  made,  and  though 
these  are  now  worked  up  into  a  kind  of  ijatem 
under  the  designation  of  electro-culture,  we  do 
not  feel  warranted  either  to  jwomulge  a  theory 
of  oar  emi,  or  to  adopt  any  one  of  tiba  theoiiea 
of  others,  or  even  to  pronounce  an  opinion  as  to 
the  aggregate  result  of  the  appeals  which  have 
been  made  to  experiment.  The  whole  subject  is 
likefy  to  receive  great  elucidation  from  the  rapid 
progress  of  electro-chemical  discovery  :  and  fu- 
ture experiments  will  probably  be  undertaken 
trffth  a  hi  joiter  and  more  eomprehensive  refer- 
ence to  both  the  laws  of  electricity  and  the  con- 
trol of  these  over  chemical  affinitie%  than  has  yet 
baen  attempted,  or  than  tlia  pramit  etata  of 
science  m.n  render  possible.  We  shall,  therefore, 
merely  bring  toi?ether  a  Rpccimen  of  the  theories 
which  have  been  taught,  and  of  the  practical  ob- 
aervatioaa  wUdi  bare  bant  mada^  and  leave  them 
to  make  tholr  owa  iuptaiBion  en  the  minda  of 
our  readers. 

The  influence  of  eteeMcity  upon  vegetatloD 
was  prominently  noticed  exactly  a  century  ago, 
by  a  citizen  of  Edinburph  of  the  name  of  Maim- 
bry  ,  and  it  has  since  engaged  the  attention  of  Jal- 
labert,  Sennabier,  Bertholon,  Duhamel,  Naime, 
Van  Marum,  Mushenbrock,  Carmois,  Ingcnhouz, 
Cavallo,  De  Candolle,  Davy,  Pouiller,  Mis,  fieo- 
querel,  Noad,  Darwin,  Dntrobbet,  and  at  Isaat 
half  a  score  of  other  eminent  natural  philoso-  i 
phers.  Some  have  denied  it, — but  on  different  | 
grounds,  and  generally  in  circumstances  which  | 
throw  suspicion  upon  the  accuracy  of  their  ob- 
servations ;  and  most  have  maintained  it, — ^yet  in 
very  various  ways,  and  upon  convicting  or  even 
antagonist  theorise.  Cavallo  eaya,  **The  meet 
impart iril,divfjrBified,rind  conclusive  experiments,  ; 
have  shown  that  electrisation  does  neither  pro- 
mote nmr  Vetard  vegetable  life.**  Becquerel  main- 
tains that  free  electricity  ia  badly  conducted  by 
the  tissues  of  plants,  and  in  so  far  as  it  affects  them 
must  do  them  irgury ;  and  that  galvanic  electri- 
city, if  it  be  energatio  upon  pbmti,  eannot  but 
destroy  their  tissues  and  alter  the  natural  con- 
stitution of  their  juices.  Sir  Humphrey  Davy 
says,  "  Biaotrieal  changes  are  oon^ntly  tdting 
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place  ia  nature,  on  the  surface  of  the  earth,  aod 
in  the  atoioflphere ;  but  as  jet  the  «flfoet8  of  this 
power  in  vegetation  hiivc  not  been  correctly  esti- 
mated. It  has  been  shown  by  experiments  made 
faf  ittMBt  of  the  mAMo  bntterj,  (the  inainunent 
composed  of  zinc,  cr  r  p  r,  and  water,)  that  com- 
pound bodies  in  geneml  are  capable  of  being  de- 
oonpowd  by  eliMitrica]  powers,  and  it  is  probable, 
that  the  ymom  electrical  phenomena  ooeurring 
in  our  system  Tnn<?t  influence  both  the  germina- 
tion of  seeds  and  the  growth  of  plants.  I  found 
that  com  sprouted  much  mtMre  rapidlj  in  water 
positively  electrified  by  tho  voltaic  instrumrnt 
than  in  water  negativelj  eleotrified ;  and  experi- 
nwntsinade  npon  the  atmoeidien  diow  tint  the 
clouds  arc  usually  negative ;  and  as  when  a  cloud 
is  in  one  state  of  electricity  the  surface  of  the 
earth  beneath  is  brought  into  the  opposite  state, 
it  is  probable  that  in  common  cases  the  surface 
of  the  earth  is  positive." — Dr.  Darwin  says,  "  A 
profitable  appUcation  of  electricity,  to  promote 
the  growth  of  phmte,  ia  not  yet  ditooveredl.  It 
is  nevertheless  probable  that,  in  dry  seasons,  tlie 
erection  of  numerous  metallio  points  ou  the  sur- 
faoe  of  the  ground,  but  a  few  feet  high,  might,  in 
the  night-time,  contribute  to  precipitate  the  dew, 
hy  facilitatinfr  tho  paf5<tr«ij'f>  of  flectricity  from  the 
air  into  tiiu  eunii ;  and  tiiat  an  erection  of  such 
pMnte  higher  in  the  air,  by  means  of  wine 
wrapped  round  tall  rods,  or  rlrvated  on  build- 
ings, might  precipitate  showers  from  the  higher 
'  parte  of  the  atmoepheie.  Bndi  poiatt  eteoted  in 
gardens  might  promote  a  quicker  vegetation  of 
the  plants  in  their  vicinity,  by  supplying  them 
more  abundantly  with  the  electric  ether." — M. 
Dutrochet  says,  "Hie  motion  of  fluids  in  plants, 
depends  upon  two  currents  of  e!i  ■  ^ricity,  scttinfr 
with  very  unequal  force  between  the  denser  fluid 
of  the  tree  and  the  Hghler  fluid  of  the  sdl ;  the 
more  powerful  current  setting  from  the  soil  to 
the  tree,  and  so  producing  absorption,  by  convey- 
ing aqueous  partidse  into  the  roots  through  the 
vegetable  membrane  of  the  epidermis."  —  Mr. 
Towers,  from  whom  wo  have  already  so  largely 
quoted,  says,  in  reference  to  M.  Butroohet's  the- 
ory, "  We  trace  the  progress  of  true  edenee  in 
this  novel  and  more  than  plausible  hypothesis. 
It  does  not,  it  is  true,  say  enough,  but  it  says  a 
great  deal  H.  Dntroohet  subseqaently  aban- 
doned his  electrical  theory.  I  regret  this,  and 
BO  did  his  friend,  the  late  President,  ^fr  Knip-ht 
But  the  candour  of  this  zealous  and  enlightened 
man  must  be  admired.  In  our  own  country, 
another  opinion  has  been  advanced  in  a  lutter, 
addressed  in  November  1827  to  the  editor  of  a 
late  periodieal  register.  Its  entjeet  was,  *The 
relation  between  electricity  and  vegetation.'  The 
writer  advocated  the  theory,  that  vegetation  is 
continually  eztiacting  electric  influence  from 
the  atmoephere;  that  vegetables,  as  well  from 
their  structure,  as  by  the  nature  of  their  juices, 
are  peculiarly  adapted  to  act  with  the  greatMt 
eAeleBicy,  in  imbibing  the  ^utU;  and  that  it  is 


highly  probable  they  are  indebted  to  its  talliMiim 
for  their  Titality."  | 
At  a  meeting  of  the  Royal  Institution  in  the  | 
early  part  of        an  important  paper  on  the  in-  j , 
flnenee  of  deetridty  upon  vegetation,  was  real  || 
hy  th-  Rev.  E.  Sidney.    The  attention  of  eleo-  , 
tricians,  he  stated,  had  been  drawn  to  the  sub-  i 
ject  BO  long  baek  as  1746,  when  Mr.  Haimbry,  it 
£dinbttZ|^  annonnoed  that  electrifled  plants 
grew  more  rapidly  and  vigorously  than  those  j 
that  were  not  so  treated ;  about  the  same  time 
the  Abbe  NoUet  ^Bsoovered  that  electrified  seeds  i 
germinated  with  increased  facility ;  and  these  oh-  ; 
servations  were  confirmed  and  extended  by  the  j . 
experiments  of  Bertheloa  and  JaUabert,  the  ibr-  J 
mer  of  whom  attributed  very  marked  effects  to  | ' 
the  use  of  electrified  water.   The  truth  of  these 
experiments  was  supported  by  some  electricians,  ^ 
but  denied  by  others,  who,  upon  repeating  them,  , 
could  not  perceive  any  efiect  produced  on  the  | 
electrified  plants.  Amongst  the  latter  class  stands  | 
the  name  of  Sennabier ;  but  on  reading  the  ae-  | 

count  of  hoiv  Ills  oxpi  riments  were  performed,  ; 
it  is  no  longer  surpriiang  that  he  failed  to  per-  I 
oeire  any  efTeot  from  electricity,  as  he  placed  Uie  ! 
seeds  which  were  to  be  electrified  inside  an  elec-  | 
trifled  vessel, — a  situation  in  which,  it  is  evident,  ! 
they  would  not  be  exposed  to  the  electric  influ- 
ence. After  briefly  adveitlttg  to  tiiemoie  recent 
obecrvations  of  Davy,  Pouillet,  and  others,  Mr. 
Sidney  drew  attention  to  the  recent  progress  of 
the  Sttbjeet,  and  the  high  interest  it  waa  at  pre-  | 
sent  exciting. — The  first  point  which  the  lecturer 
insisted  on  was,  thnt  el"otr!city  appears  to  exer-  j 
cise  a  powerful  iiUiuciice  un  growing  plants;  in 
support  of  which,  he  quoted  a  number  of  experi- 
ments and  observations,  all  tending  to  shc.v,  that 
plants,  under  the  influence  of  electricity,  grow 
with  inorsaaed  vigoar,  and  toon  espedaUy  when  ' 
negatively  electrified.    The  manner  in  which 
drooping  plants  have  been  observed  to  revive,  on  ,  | 
the  artificial  application  of  electricity,  was  also  I 
noticed ;  and  lastly,  the  effiseta  whiefa  are  found  to  | 
be  produced  by  thunder-storms  were  described. 
The  n^pid  growth  of  plants  during  thunder-storms 
might,  no  doubt,  in  part  be  attoibuted  to  ether  ,  < 
causes  ;  but,  at  the  same  time,  it  was  a  very  fair 
inference,  that  the  electric  condition  of  the  air  ! 
had  tomething  to  da  irith  the  phoiomena,  as  ,  i 
such  a  oonoliuieii  was  borne  out  by  numsioul  i| 
experiments,  on  a  small  flcnle  made  with  artifi- 
cial  electricity.   Klectricity  ot  low,  like  that  of  ; 
high  tension,  has  been  found  to  affbet  germinat-  , ! 
ing  seeds  and  growing  plants  in  a  remarkable 
manner.    It  was  noticed  by  Davy,  that  seeds 
germinated  men  freely  at  tiie  n^ative  pole  of  li 
the  voltaic  battery  than  at  the  positive ;  and  since  I 
his  time,  numerous  experiments  have  been  made^ 
all  tending  to  prove,  that  voltaic  electricity  pow-  \ 
erfuUy  affects  plants. — Mr.  Sidney  next  drew  at-  j 
tention  to  the  facility  with  which  fresh  veTetable 
matters  conduct  electricity,  in  consequijuce  of  ! 
the  good  oonduoting  power  of  the  fluida  whidi  < 
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tli^T  contain.    This  wm  illustrated  br  placing  a  f 
fmaii  blade  of  grass  in  contact  with  the  conduo- 
tar  ef  a  powerful  electric&l  machine,  when  it  ma 
prored,  Uuit  the  whole  of  the  electricity  gener- 
ated bj  the  machine  waa  quietly  carried  away  by 
AaUftdeof  graM.  It  waa  alao  abown,  that  the 
pointed  forms  of  the  leaves  and  oth  r  prirt?  of 
fkntey  COTtbined  with  tbeir  good  conducting 
poavvr,  ttt«d  lltcm  inoaft  ftdmiraUy  to  nerive 
or  disperse  electricity;  and  hence  electricians 
fOTHctimes  employed  regetable  points  in  place  of 
mct&Uic  ones  for  those  purposes.   To  show  this, 
a  large  Ley  den  jar  waa  quickly  and  silently  dis- 
charged, by  bringing  the  pointed  blades  of  grass 
near  ita  oater  surface,  and  the  brass  knob  at  the 
4o|k  Im.  ooMMpianOT  cf  A#      doolxfo  powvn 
cf  plants,  as  miirht  W  supposed,  they  exerted  a 
BBaiked  effect  on  the  electrio  oooditioa  of  the  at- 
Moapbtt0|  9o  ifaat  whwi  an  cilcolTOMopB  indumtod 
abandanoe  of  electricity  in  the  free  open  air,  it 
indicated  none  in  the  vicinity  of  a  tree  with 
]M]tnted  Icavea.   In  illustratioo  of  the  good  con- 
doedng  power  of  vegetable  matter,  Mr.  Sidney 
stated  that  it  waa  impossible  to  give  an  electric 
■hock  to  m  circle  of  people  standing  on  a  lawn,  as 
tk»  limlitilly  imratialiljr  teak  tlie  shorter  and 
better  cprdnctin^r  conrse  throngh  the  grass; 
there  was  no  difficulty  in  giving  a  shock 
nnalwr  of  pencils  atauifBog  ui  a  inrde  on 
graveL — ^Thirdly ;  the  apparent  adaptation  of  the 
vBzions  parts  of  plants  to  different  electrical 
waa  poiatsd  oot.  Thus,  the  first  leaves  of 
nrti  ■(•pointed  and  acute ;  others  round- 
ed or  globose.    The  buds  of  most  plants  are 
jwiirtedt  or  covered  with  a  strong  pubescence. 
9mm         mtn  sspsdally  those  which  ^w 
rapidly,  have  an  immense  number  rf  -hnrp  pnints, 
or  pointed  hairs,  whilst  those  which  grow  less 
rapidly,  or  aroinlsaded  tonsel  the  wbtions  of 
the  seasons,  are  less  pvointed,  but  odcn  provided 
with  dry  thorns  or  prickles.   As  plants  come  into 
flower,  they  generally  tend  more  to  a  globose 
fjnn :  the  flower-buds  are  generally  nnuidfld,  and 
th«  frait  or  eeed- vessels,  are  seldom  provided 
with  acute  points.   It  may,  therefore,  possibly  be 
lh>«Ma^  llwithoiiffh  sleotrioity  is  fovoorable  to 
pknts  at  one  stage  of  their  growth,  it  is  hurtful 
to  them  at  others ;  just  as  is  wdl  known  to  be 
At  CMS  villi  Qi^wUdi  is  essential  to  then 
when  fiaH  grown,  but  is  hurtful  to  them  in  the 
sBibfTo  states — The  general  phenomena  of  vege- 
tation were  then  oond^te^  in  refaitioo  to  doo> 
Irieal  agency.    It  would  prove  an  interesting 
flil^'Ject  of  inqnir}'.  to  PTnTninf  in  how  far  the 
rise  of  the  sap  in  spnng  is  luiluenced  by  electri- 
sHy.  If  li  esttain,  tl»t  in  spring,  and  before 
leaf-badf  arn  opened,  whilst  they  still  retain 
tkeir  pcnnted  form,  the  air  is  dry,  and  in  the 
■art  flUiBif  itete  finr  dlsrtrinl  elieols.  Mir. 
fidaey  then  adverted  to  tho  s;n;^ular  powers 
vhich  plaats  have  of  precipitating  moisture  from 
the  atmogpherev  ^  dfoot  which  he  su^ested 
fi^l^  b«  of  deolrfo  flijgki^  aad 


vonred  to  strengthen  this  view  by  a  number  of 
ingenious  arguments;  amongst  others,  the  re- 
markable cases  described  by  Mr.  Weehss  and 
other  electricians,  in  which  showers  of  rain  were 
brought  down  by  unin«ilated  kites.  The  leo- 
tnrer  nest  mdeavoufed  to  show  tiiat  the  fonns 
and  geographical  distribution  of  certain  species 
of  plants  indicate  a  relation  to  the  electrical  pro- 
perties. Thus,  for  example,  the  numeroat  jdne 
and  fir  trees  which  abound  in  high  latitudes,  pre- 
sent most  admirable  extensive  discharging  appa- 
ratus for  receiving  or  dissipating  electricity; 
and,  supposing  the  preceding  observatioas  cor- 
rect, such  trees  would  exert  most  important  and 
beneficial  influence  in  equalizing  the  electrio  con- 
ditiea  of  the  ntmospheie,  and  taidingto  prodneo 
a  greater  uniformity  of  atmosphere. — Lastly;  the 
sulgect  was  considered  as  a  purely  practical  one ; 
and  the  prospect  which  thwe  exists  of  elwlrioity 
being  advantageously  applied  to  stimulate  or  aasiat 
vegetation  was  inquired  into.  Mr.  Sidney  seemed 
to  think  it  very  questionable  whether  electricity 
could  ever  be  usefully  applied  to  the  improve- 
ment of  agriculture;  but  in  horticulture  (in 
forcing  flowers  and  fruits)  he  thought  there  were 
prospeett  of  a  decided  benefit;  and,  therefore, 
that  this  branch  nf  thr  '■ubject  was  well  deserv- 
ing a  careful  experimental  investigation.  Elec- 
tricity, both  common  and  voltaio,  might  probably 
be  advantageously  employed  in  assisting  the  ger- 
mination of  old  and  dry  seeds ;  and  likewise,  ap- 
plied with  oiution,  in  the  culture  of  exotics  and 
hothoose  phuita^  its  use  might  be  productive  of 
good  results.  The  lecturer  exhibited  several 
plants  which  he  had  caused  to  grow  in  earth 
under  the  inflnenoe  of  a  feeble  current  of  voitaio 
electricity  trenerated  by  a  plate  of  zinc  and  ano- 
ther of  copper,  connected  together,  buried  in  the 
adl  hmdit  the  roots  of  tho  plants;  and,  in  the 
case  of  plants  of  potato,  cineraria,  and  n  u  tiivl. 
which  he  exhibited,  a  very  marked  efieot  ap- 
pealed to  ham  beoi  ptednced,  as  the  galvanized 
plants  were  larger  and  much  more  vigorous  than 
those  without  the  plates.  He  stated  that  he  had 
also  produced  a  very  good  effect  on  pines,  cress, 
and  fuchsias,  hut  had  found  plants  of  pelargo- 
niums killed  by  the  appliMtiiNi  of  the  sInoHid 
copper  platea. 

Doling  a  nvniber  of  yean,  ebetriea!  eanivnh 
tors  in  the  f  jrm  of  paragrelcs  or  poles  were  nu- 
merously erected  throughout  vineyards,  and  in 
ittadunentto  the  Tine-plants,  in  almost  all  parts 
of  the  south  of  Fnince.  and  were  believed  to  act 
beneficially  in  Rtiriiulating  vegetation,  invigorat- 
ing the  plants,  aud  averting  hail-&howors ;  but,  of 
late  years,  they  have  lost  their  tepntalion  with 
the  great  bulk  of  the  cnmrnTinity,  and  incurred 
the  derision  of  a  portion  of  scientific  cultivators. 
—The  eleetrieiil»K  of  seeds  and  of  yonng  ligne- 
ous plants  has  long  been  practised  by  experi- 
mental gardeners;  and,  in  spite  of  much  con- 
tempt, conridcinUe  ridionle,  and  general  die- 
oa  the  pMi  of  the  test  of  the  eoaumniiy. 
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it  ttin  ooBtliniM  to  poMM  gmt  iatentfc  with 

the  class  who  are  best  able  to  pronounce  upon 
its  value.  Electrified  Neds  of  various  kiads  were 
found  by  H.  Aitier  to  ran  thmnif  h  tiie  lini  ttagee 
of  vegetation  with  more  rapidity  than  non-elec- 
trified seeds;  and  electrified  china^roae  plants 
were  found  bj  the  same  philosopher  to  produce 
flowers  sooner  and  in  greater  abundance  than 
'    non-electrified  china-rose  plants. — An  expcrimen- 
1 1  talifit  noticed  ia  the  tracts  of  the  Cavalier  Amo- 
'  I  retti,  sowed  tnni^»48sds  ia  two  pots,  olcelrified 
I    the  plants  of  one  of  the  pots  as  soon  as  they  ap- 
peared through  the  ground,  but  did  not  electrify 
those  of  Hw  o^er  pot,  repeated  tiie  ebotriAaation 
'  of  the  first  at  the  end  of  15  days,  and  found,  in  the 
j  course  of  about  three  weeks,  that  the  electrified 
I  plants  wer«  4  inches  higher  than  the  non-electri- 
fiod.   A  fruit-tree  in  an  orchard  had  electricid 
I  iron  conductors  placed  anion!?  its  branches ;  and  it 
j  produced  in  proportion  a  much  larger  crop  of  fruit 
than  any  other  tree  in  its  vicinity.  A  hnneh  of 
a  Gleditscf.ii  triacanthtia,  two  feet  loncf  and  fur- 
nished with  a  single  thorn,  was  found,  in  the  ex- 
periments of  SigM*  Bmnodi  Saul,  to  attract  as 
much  free  eleoMoHgr  from  the  atmosplien  as  a 
brass  point. 

But  all  pfsvieui  wperinnile  were  both  ftw 
and  paltry  oompand  with  thousands  which, 
within  the  last  three  years,  and  particularly  be- 
tween the  spring  and  autumn  of  1845,  were  made 
!  in  both  the  fields  and  the  gardens  of  Great  Bri- 
tain. The  doctrine  of  the  invigorating  and  de- 
veloping power  of  electricity  upon  plants,  and 
paftiodbrly  upon  barley  as  wdl  as  other  oeveal 
grasses,  was  triumphantly  tested  nnd  enthusias- 
tically taught  by  Dr.  Footer  of  Findrassie ;  and 
BO  great  a  semattcn  did  it  make  tiironghoat  the 
kingdom  as  to  rooas  ninij  hnndreds  of  cultivators 
to  put  it,  on  their  own  fields  or  within  their  awn 
gardens,  to  the  test  of  experiment.  In  1845,  it 
was  tried  in  the  Horticultural  Qarden  at  Chis- 
wick,in  some  other  public  gardens,  and  on  about 
700  aoTM  in  all  parts  of  the  United  Kingdom. 
Dr.  Fovatar's  etpnlsBoe,  as  well  ashto  theory  aad 

1|  his  in<:trncti'.in?,  Ind  rrfiTcncc  only  to  the  free 
I   electricity  of  the  atmosphere  and  to  one  partiottp 
I   lar  method  of  applying  it ;  but  the  experiments 
I   which  his  example  prompted,  though  mainly 
conducted  upon  his  own  model,  also  tried  various 
other  methods  with  free  electrioity,  and  even  in 
some  instaaoea  dealt  with  foltaifl  ev  galvanic 
electricity. 

Dr.  Forster  set  up  poles  at  a  considerable  dis- 
taaoo  from  each  ether,  and  in  mntoal  relation  of 

due  north  and  south  ;  and  he  strr-tchcd  thin  iron 
j  wires  along  the  top  from  pole  to  pt>le,  and  then 
!  oondiietedtiiem  down  to  a  couple  of  indies  witikin 
I  the  soil,  and  led  them  round  the  circuit  or  limits 
of  the  plot  which  he  had  selected  for  his  experi- 
ment. The  plot  was  sown  with  barley,  and  was 
expected  to  drink  in  the  electricity  through  the 
points  of  the  plants  from  t>n>  wires.  "It  was 
electro-cultured,"  says  he,  "  with  poles  four  feet 


I  Ugh.  When  the  hearky  was  ris  inoiiss  Ugh,  It 

was  ver)  L  idedly  of  a  darker  green  colour  than  ; 
the  Eurruundiog  barley.   On  reaching  a  foot  in  ; 
height,  it  lost  tUs  deq>er  eoiour,  as  its  points  1 1 
collected  all  the  electricity  within  the  reach  of  ,  | 
the  stispended  wires'  power  of  attraotion;  and  \ 
the  calour  was  partially,  but  equally  clearly  re-  ' 
stored  to  it,  by  two  suspended  wires,  and  more  | 
lofty  poles  being  adjusted.  ♦  *  As  to  the  proper  i 
height  of  the  poles,  or  rather  of  the  lowest  so*,  i 
pended  wire,  wliere  mure  than  one  is  employel,  | 
the  rule  is  to  have  the  loivr^t  wire  fully  six  to 
eight  feet  above  the  highest  probable  altitude  of  j 
the  vegetable  nnder  experiment,  when  at  its  ftdl  ) 
growth ;  and  if  more  than  one  wire  is  required 
for  wider  or  larger  plots,  there  ought  to  be  a  i' 
space  of  three  feet  in  devation  between  them,  i 
The  reasons  for  these  jnoportions  depend  on  the 
relative  nttrnetivo  powers  for  the  electric  fluid,  I 
that  many  electricians  have  proved  to  exist  be-  ! 
tween  the  points  of  plants  and  points  or  cdgsa  of  , 
metals,  the  former  l^riiT^  three  to  four  times  mnrc 
powerful  than  the  lattery  and  the  preference  ' 
given  Ibr  one  Ifue  of  whres^  arises  from  the  eon-  | 
venicnce  of  being  then  enabled  to  harrow  and  I 
plough  without  removing  any  of  the  airange- 
ment,  and  of  having  far  larger  areas  in  one  plot."  i 

The  general  results  of  the  experiments  in  184fi, 
in  direct  i mitation  of  Dr.  Forster 's  method,  proved 
un£avouraUe ;  yet  by  no  means,  withuut  such  in-  1 1 
stances  of  dsoidsd  success,  or  with  such  evidenee  ^ 
in  the  failure  cases  of  final  appeal  to  the  prin-  \ 
otplee  of  electric  aoiaioe,a8  dther  to  impugn  the  I 
soondnew  of  Dr.  Vorstei%  theoiy,  or  to  quendi  ' 
the  hope  that  atmospheric  electricity  way,  in 
some  more  advanced  state  of  sdeniifio  progrees,  j 
or  even  in  the  MVtas  of  two  or  three  years,  be  > 
made  highly  subservient  to  the  purposes  of  agi^  | 
culture.    Some  journalists  and  other  public  men, 
indeed,  fdt  themselves  justified,  in  the  autumn 
of  184d,  to  pronounce  all  luipeful  or  rational  ex- 
periment on  the  subject  at  an  end     A  ^rriter  in 
the  Agrionltural  Qasette,  for  example,  said,  *'  The 
lesnlts  of  esperimenle  hi  oleotro  etdtare  wn  by  ^ 

this  time  ;T'"?riorally  a'^ccrtainpii.  Our  own,  and  all  ] 
others  of  which  we  have  heard,  show  that  no  in- 
flnenoe  iaoerted  en  tlM  growth  of  i^nntsbif  •& 
electro-oondnottng  oonnexion  between  ekfwtad 
and  buried  wires,  arranged  either  as  T>r.  For- 
laUst  has  recommendtKl,  or  according  to  other 
plans  which  have  been  tried.  Tbm  word  elsdr^ 
culture,  in  fact,  must,  for  the  present,  be  con- 
sidered a  misnomer.  There  haa  been  no  want  of 
deetiio  dislnhMMe  tUa  isaieii  ia  tbm  •Imw- 

sphen^ ;  hni!  and  thunder  Ftorms  have  been  more 
than  usually  frequent;  and  we  ar«,  thoreibce, 
bonnd  to  believe  that  tlM  VKpnimmtum  mhkh 
have  been  tried  are  conclusive  upon  tho  aubjeel. 
Their  results  leave  everybody  at  liberty,  just  as 
before,  to  form  their  own  opinions  as  to  the  tn- 
fluenoe  of  atmospheric  electricity  on  tiM  gnewlit 
of  plants*  thev  onlv  detormine  our  ignorance  of 
any  means  by  which  this  uUiuenoo  can  bo  in- 
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or  oontrolled.^  Mr.  Oorentrj,  too,  the 
Secretary  of  the  AgriouHural  Chemiitrj  Aaaocia- 
tion  of  Sootland, — wh  >hnd  cognizance  of  expcri- 
■enta  by  fneods  ot  hia  own  in  four  of  the  beet 
a^tiealtatml  eowitiee  of  the  Boottidi  bwlands, 
%ad  who  himself  tried  one  expprimont  with  the 
adiiitional  provinooof  ISor  14ftbarpgpiketupoa 
his  woM,  flfld  aaottwirith  the  enefardfaif  eomw 
of  wire  a  f:-'^  inches  above  the  ground  insteaii  of 
beaemth  its  surfaoe, — eyen  this  eminentlj  quali- 
fied jadge  refarded  Hm  mMm  affinr  in  M  de- 
Tfr^w^g  a  light  as  to  feel  yery  doubtful  whether 
he  should  ever  be  induced  to  put  it  again  to  the 
tast.    Yet  some  int^iiigeut  tarmers  and  compe- 
tmt,  «hMV««a«an  tf^ikt  gcatificd  with  such  ex- 
p-irimenta  as  were  roTif?nrtf>d  either  by  them- 
seiv«B  or  within  the  sphere  of  their  observation ; 
'  mtem  wmrmm  dUif^iadwith  then    to  beeome 
enthusiastic  in  the  praise  of  electro-cultnrr  . 
of  the  public  jooraaliita  expieaiad,  in  the 
f  oT  «h«  innNr, »  oodtMou  ihtk  th«  bal- 
Moeof  experiments  would  tarn  out  in  favour  of  the 
aew  theorr ;  and  even  some  of  the  disappointed 
expetimeDtalists  were  perspicacious  enough  to 
■asrihs  lUhnr*  rather  to  deficient  practice  than 
to  erroiieons  principle,  and  candid  enough  both 
to  aegib>  crodit  to  the  far-sightedncM  (tf  the 
flholM^dtan  4oililaa»  and  i»  «»pw  %  hope 
that  it  might  prove  a  mrans  of  incalculable 
benefit  to  numkind.  ^  What  has  hitherto  been 
isBB  «Bi  llib  Mbject,"  said  a  gentienum  of  Ae 
hat  a{  these  dasses,  "  is  of  small  moment :  the 
attempts  hare  been  merely  trifling  and  theo- 
ntacaL   Dr.  Forster  has  the  sole  merit  of  first 
mggesiiag  a  nsefiil  tad  asonomical  application 
of  tins  wonderful  agency.    In  fact,  the  great  ob- 
to  the  success  of  his  system  is,  that  such 
» ia  voMirnitioii  u  Ikii  pnNDins 
has  nerer  been  made  before,  and  fOtlUB  alllioit 
eontxazj  to  the  laws  of  nature." 

€■»  of  th»  iuuuswlhl  oxpsrioiMitt  wltli  gal- 
VBftic  alectricity  in  lB4d  was  conducted  in  the 
agrieahiiral  departmoit  of  the  gardens  of  the 
Bojal  Botaaio  Society  of  London.  A  plate  of 
siicct  uupfa  two  feet  in  length  and  nine  inches 
ia  depth,  and  a  phite  of  zinc  of  the  same  dimon 
buried  in  the  ground,  about  nine  feet 
diar,     an  npright  poaltioii, 

ind  farir:r  thr  mnjnrtic  nnrth  nnr?  pmith  ;  two 
SBfper  wires  were  soldered  to  the  upper  corners 
iftlw  fM»B,  nd  eodendsd  from  fli^topbte 
St  the  hfiirht  of  ahoiit  thrr-p  inrlies  above  the 
of  U»e  gToaad;  and  thus  a  galvanic  bat- 
'  warn  Ibrmed,  the  nnift  «nlh  eompteting  the 
Within  this  parallelognnn  ground 
irnf <?  sown  cjrtTpr.  •ainfoin,  lucerne,  mangel-wuT- 
sei,  and  uiruip^ ;  and  within  another  parallelo- 
pM  miy  16  inches  distant,  end  of  precisely  the 
tame  far"  nnd  conditions  except  for  being  unin- 
Inonnil  bj  gtlnamot  town  an  equal  quan- 
li^«f  ti»MW«Mdi.  At  doMrandMinfoin 
sf  the  galvmnned  plot  were  phoed  next  the 
tfStenMvely  disd  eat  when  mere 


plantlets ;  the  lucerne  was  placed  next,  and  also 
seriously  failed;  and  even  the  turnips  and  the 
Tnnn?f)-wiir/f>l,  wore  for  some  time  considerably 
damaged ; — and  ail  appeared  to  receive  ii^ury 
from  the  presence  of  a  grentard^gne  ofgalvwiio 
electricity  than  the  early  Btages  of  their  growth 
were  able  to  bear.  But  the  surviving  turnips 
and  nttagd-winrsd,  etnoanting  to  al^t  five- 
sixths  of  the  whole,  speedily  began  to  receive 
very  visible  benefit;  and  when  compared,  toward 
ttw  end  ef  atttamn  with  those  of  the  ungalvan- 
ized  parallelogram,  the  turnips  were  found  su- 
perior in  the  ratio  "f  55  to  11— or,  but  for  an 
accident  on  the  uogalvauiaed  ground,  fifi  to  15 — 
and  the  mangel^ranel  in  tiie  ratio  ef  90  to  aa 

Mr.  CovrntrvV  nns'icccs^fiil  eTprriniontP!  in 
electro-galvanic  culture  figure  as  proiniDeutl/  as 
his  nneuoeessAil  eaperfanenti  la  free  deetre^l- 
tiirc ;  and  his  report  of  them,  both  on  its  own 
account,  and  for  the  sake  of  some  remarks  which 
he  appends  to  H,  requires,  in  all  justieete  onr  gen- 
eral principles  of  impartiality,  to  be  fully  quoted. 
"  I  now,"  says  he,  "  tried  galvanism.  After  the 
method  used  by  my  friend  Air.  Bain  for  his  elec- 
tric telegraph  and  clocks,  I  sunk  a  quantity  of 
coke,  two  feet  dorp  nntl  six  iritJc,  and  fat  some 
forty  yards  distance)  the  same  quantity  of  zinc, 
and  eooneeled  tbsm  by  a  copper  ivire,  whidi  was 

insulated  with  glass,  and  V-.-pt  frnm  tnnrhing  the 
ground.  The  weather,  at  first  especially,  was 
moist  and  ftmanUe ;  bat  ttill  f  got  no  raralt  of 
any  value.   This  was  disappointing — ^for  the  dis- 
coveries of  Mr.  Bain  and  Matteucci  had  shown 
that  if  any  benefit  attended  the  use  of  galvanism, 
it  was  at  least  of  ea^  application.   Indeed  a 
whole  coiintry-elde  might  be  galvanized  by  nm- 
ning  a  long  cordon  of  sine  at  one  end,  aud  of 
eohe  al  the  other,  when  all  between  would  bo 
under  the  influence  if  these  were  connected  by  a 
wire.  Matteucoi's  very  singular  experiments 
were  made  with  a  galvanto  batteiy  of  little 
power.   He  used,  as  I  found  on  looking  into  the 
Comptes  Rendus  for  1844,  a  single  arrMgement 
of  Bunsen  and  rain-water.   Whether  the  earth 
would  be  an  equally  good  conductor  of  galvanism 
of  high  tension,  as  he  had  foMiid  it  to  He  ef  low,  is 
more,  I  believe,  than  is  yet  known ;  but,  indeed, 
the  veeaUB  he  arrived  at  were  quite  as  unexpected 
and  incrplicahle  as  any  yet  to  be  tried  can  well 
be.   But  leaving  this  point  in  abeyance,  and 
wtthoot  pretending  to  deteradne  anything  in  re- 
gard tci  till  -  arth's  conducting  power  for  galvan- 
ism of  high  power,  I  thought  at  least  of  tzying 
what  effSMis  the  high  power  woald  have.  It 
would  at  all  events  present  the  gases  in  a  nascent 
state  to  the  ronts,  with  a  variety  of  pecnndary 
actions.    For  this  end,  1  took  a  battery  of  eight 
platimasd  diver  plates,  about  Coor  and  a-ltalf 
inches  square,  and  sixteen  ?imalgainated  zinc 
plates,  and  having  charged  it  with  ntlj^urio  acid 
•ad  water  in  tiie  proportion  of  eon  to  nine,  I 
inserted  a  plate  of  copper     tlic  end  of  a  small 
wood^  trough,  three  feet  long,  full  of  earth,  and 
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ft  line  fibta  «t  the  odm,  aail  oomiMted  tin 

former  with  the  zinc  pole  of  the  batt<iry,  and  the 
j  latter  with  the  sUver.  I  then  sowed  a  quantity 
I  of  gaidMi  oMicttrd,  and  ia  aoother  trough  had 
j  the  same  quantity  sown  in  siiuikr  earth  ;  and  as 
I  to  depth  and  watering,  the  two  were  treated 

i alike.   The  plants  in  both  appeared,  but  in  no 
xiMp«ct  waa  than  any  difference  that  I  could  dia* 
cover.   They  were  allowed  to  grow  to  some 
height,  but  still  without  any  perceptible  differ- 
enoe.  This  experiment  I  rapaatad  afterwarda 
with  barley,  and  with  the  same  result.   To  test 
the  efficacy  of  electricity  still  further,  1  called 
in  the  aid  ef  a  aaeimd  hettra7;*aiid  my  laat  ex- 
periment wns  with  barley  grown  under  the  in- 
fluence of  two  Smee'fi  hatt&rie^  but  I  am  sorry 
to  say  that  I  got  nothing  oven  then  to  encourage 
me  to  make  any  mon  triala.  The  taefc  plants 
are  now  dried,  an-l  nny  one  may  see  them.  If 
'  these  experimeuLs  had  been  more  Bucoessful,  the 
subject  would  have  been  worth  pmsoontiBgi  hat 
I  have  no  mind  to  go  on.  Perhaps  I  may  resume 
j  it ;  but  lest  it  should  be  otherwise,  I  will  mention 
1  what  I  thought  of  tiTing,  in  caae  there  may  he 
others  who  may  wish  to  take  upthc  inquiry.  There 
ia,  then,  an  experinieat  mentioaed  in  Braude's 
I  Journal  of  flomioe,  vol  iii.  (New  Series),  p.  501 ; 
I  and  in  oonnetion  with  it  there  should  be  con- 
sidered a  very  curious  experiment  of  the  late 
Mr.  Barry,  which  is  noticed  by  Professor  Faraday 
I  in  his  Researches,  p.  95,  and  in  the  article  on 
1   Electricity,  in  the  KncyclopOidia  Britannica,  p. 
:  632.  Again,  the  efficacy  of  electricity  in  raising 
water  ia  eapOhHT  tttbea  may  aoggeat  eertain  ex- 
'  periment?  with  plants;  and  I  may  refer  to  Por- 
I  ret's  experiments,  menttuued  by  I>utrochet,  vol. 

i.  p.  70,  and  by  Becquerel,  vol,  iv.,  p.  200,  begging 
'  to  remind  the  reader,  that  it  is  pure  water  only 
1  which  can  be  so  raised,  and  not  a  mixture  of 
I  water  with  adds.  There  is  also  an  important 
point  to  settle  between  Becquerel  and  Sir  Hum- 
phrey Davy  ;  the  one  maintaining  that  tho  rj'^- 

itive  pole  favours  germination,  and  the  other  titat 
the  poattive ;  and  both  giving  very  plaaaible  rea- 
sons, and  very  unhesitating  statements.  Lastly, 
Sir  Humphrey  Davy  has  given  us  a  method,  as 
everybody  knows,  hy  whidi  either  an  add  or  an 
alkali  may  be  injected  into  phvnts  with  the  aid 
of  galvanism;  and  it  would  be  important  to 
know  how  far  tlue  admita  of  being  done,  and 
with  what  effects  on  succulent  shrubs,  forest 
trees,  and  fruit  trees,  and  on  the  fruits  also  when 
formed.  Where  all  this  may  lead,  no  one  can 
teU ;  but  looking  to  wliat  the  chemist  has  done 
in  tho  last  few  rears,  we  mny  well  hold  up  our 
hands,  and  ask  with  Antooiu,  '  What  impossible 
matter  will  he  make  ea^  next  V**—£eiAmid  en 
F^ecfno'ty.—Davi/.—  Tfiomson.—  7*  •  nn  —Frank- 
lin,— JJancin't  FhjftUcffia. — BuUtiin  De  Seimou 
Affriectet^Biiniur^k  Enetfdojxtdiai — Cfatimit't 
.  Chronicle.  —  .Vnjazine  of  Domettie  Economy. — 
Agricultural  OatttU. — Qvartedy  Journal  of  Agri- 
witwt^HoftietJtural  Mag.—Feaum't  JfotuAly 
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MiteMmyi — IriA  Fameri  Journal. — Qmrim$ri 
Gazette. — Toirers  Ganlenert  Manuel. 

ELECTRO-CULTURK   See  Eixctmcitt. 

BLBCTUART.  A  medidnat  pulpy  mixture  ef  I 
vegetable  or  light  earthy  substances  and  honey  I 
ot  ayrup.  It  has  a  near  reaemblaooe  to  a  ooofeo- 
tiott,  and  ia  ded^ned  to  be  a  pahtahle  hm  of 
exhibiting  a  disagreeably-taated  aotivemettdnei 
See  the  article  Coxpecttow. 

ELEMENT.    A  pondtirable  substance  which  i 
oaaaot,  by  aay  kaown  power  or  agea^y  within  ! 
the  control  of  man,  be  decomposed  or  rcfinred 
into  other  substances.   An  element,  in  old  popu-  i 
lar  pliiloec^yt  waa  dtfaer  air,  earth,  wateiv  or  | 
fire ;  and,  even  in  modem  popular  lancrint^c,  it  is 
any  agency*  whether  limpie  w  compound,  in 
eidier  weather  or  natural  dtemiatry ;  but,  in  aU  | 
accurate  phraseology,  it  is  a  ponderable  unde- 
oomposable  substance, — some  one  of  the  simple  | 
ingredients  of  which  compound  physical  sub-  ' 
BtaaoM  oonmat, — and  neither  a  force,  an  afBnity, 
a  compound  ptiwcr,  nor  a  chemical  imponderable.  < 
Elements  are  chemical  simples ;  and  if  any  sub-  [ 
ctaaoe  hitherto  eafteemed  an  ctement  ehall  he  * 
discovered  to  consist  of  tvrn  other  ■substances,  it 
will  immediately  oease  to  be  re^urded  as  an  ele-  ' 
ment,  and  will  snrrender  ita  repntaiien  aa  a  , 
simple  to  the  substances  which  compose  it.  The 
list  of  elements  has,  in  recent  times,  been  greatly 
altered,  and  on  the  whole  much  enlarged,  by  the 
progress  of  chemical  dieoovery ;  and  it  comprisaa  ■ 
at  present  5  supporters  of  combustion,  G  inflam- 
mables or  strong  combustibles,  42  metals,  and  t 
enbatanoea  of  intermediate  chaiaeter  between  j 
inflammables  and  metal*.    The  supporters  of 
combustion  are  oxygen,  chlorine,  iodine,  bromine,  i 
and  fluorine;  the  inliammablee  are  hydiogeBf 
nitrogen,  carbon,  sulphur,  phosphorus,  and  sele- 
nium ;  the  metals  are  iron,  copper,  silver,  gold, 
platinum,  zinc,  mercury,  cobalt,  nickel,  tin,  lead, 
antimony,  bismuth,  manganese,  arsenic,  potas- 
sium, sodium,  barium,  strontium,  calcium,  mag- 
nesium, aluniinum,zirconium,  glucinum,  yttrium, 
cad  in  i  u  m ,  lithium,  vanadium ,  tho  r  i  um,  lantaniom, 
palh  d  i ; !  I  n ,  rh  nd :  I  ]  m ,  osmium,  ir  i  d  i  n  m ,  columbtum, 
chromium,  molybdenum, oeriom,  tellurium,  tuog- 
aten,  tltaainn,  and  uraaiom ;  and  the  anbataaeee 
of  intermediate  character  between  the  inflam- 
mable! and  the  metals  are  boron  and  ailiooo. 
Theee  elementa,  eo  fiur  aa  ia  known,  oeaalitutB 
the  whole  of  the  ponderable  matter  of  our  world, 
whether  solid,  liquid,  or  aeriform  ;  but  some  of 
them,  such  as  fluorine  and  a  oonaiderable  pro- 
portion of  the  metahs  are  axnaedingly  acaroe ; 
some,  such       calcium,  n>?ifrnf"<ium,  pntsssium, 
sodium,  aluiuiouui,  and  silicon,  though  aggregate- 
ly abundant,  oeonr  eUefly  aa  baaei  of  abundant 
earths;  very  few  are  ever  nnturallv  fnuTid  in 
uncombined  condition ;  and  several  of  the  mo«( 
abundant,  auoh  aa  tlie  all-pervading  oxyj^  and 
the  almost  all-pt raiding  hydrogen,  occur  in  an 
incalculable  number  and  variety  of  combinations. 
AU  the  enonnoua  proportion  of  vegetabla  matter, 
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Bviaf  ordead,  whidi  it  mpMa  ttf  being 
dianpatod  bj  oombusiion  or  eremacausis,  or  all 
except  the  anuJl  proportion  which  thorough 
oomboatioQ  leaves  in  the  form  of  ashes,  coosbu 
«f  mtnlj  four  riem— li,«^tt^gwi,  liTdrogen, 
carbon,  and  nitrogen ;  and  almosf;  equally 
^oportion  of  the  mineral  caoAtituents 
mUmiOM,  and  Mifroe  fMla|»  amiiflteor 
six  element",  — ■  nxjT^-n,  fivrlrogen,  llmBittniD, 
■iJiooa,  calcium,  and  magnesium. 

SLBMKMTABT  OBOAN&  The  mfasroMopio, 
transparent,  thin-sided,  membranous  sacs,  out  of 
.  an  the  TisiUe  organs  of  a  plant  are  formed. 
I  wiiioh  haTB  a  spheroidal  form  are  the  most 
elementary,  or  the  least  altered  by  com- 
pressing, disturbing,  or  displacing  forces ;  and  so 
miMj  as  5,0CiU  of  them  have  sometimes  l>een 
eottpated  to  lie  within  the  space  of  half  a  square 
inch.  Bat  all,  ivhi  thcr  spheroidal,  or  of  other 
fimns^  are  rerj  various  in  size  and  mutual  dia- 
ptrnMam  Moofdinf  to  tiie  partiodar  put  of  the 
plant  in  %vhich  they  lie,  or  to  the  particular  func- 
taoa  which  thej  fonn.  Such  aa  have  a  cubical 
ito  the  iriiole  mlMteiioe  of  orypto- 
tha  cellular  tissue  of  phaenogaros ;  and 
80^  as  have  a  tubular  or  cylindrical  form 
ooostitute  the  ducts,  spiral  vessels,  and  other 
mmiK»dang  tabw  «f  tha  VMOolar  tionui  of 
phieBogarDS. 

Bot  the  rudimental  or  embryo  parts  of  plants, 
also,  are  ■omatimea  eaUed  elenieotaty  organs. 

If,"  says  Keith,  "  the  embryo  on  its  escape  from 
the  seed  and  conversion  into  a  plant,  as  effected 
by  the  process  of  germination,  is  talcMi  and  mi- 
mrtely  inspected,  it  will  be  found  to  coa^i^it  of 
a  root,  a  leaf  or  leav^.  and  an  incipient  stem, 
developed  in  consecutive  order.  Also,  if  the 
jbmA  is  taken  and  dissected  at  thll  period  of  its 
growth,  it  will  be  found  to  be  composed  merely 
ot  an  efndermia  enveloping  a  soft  and  pulpy  sub- 
MHMe  ttaft  turn  the  warn  of  tha  iadividittl;  or 
it  may  be  famished  besides  with  a  central  or 
i  fibre,  or  with  bundles  of  interspersed 
I  or  fibres,  pervading  all  its  parts  and  giving 
tcaacity  to  the  whole.  The  aboira  MifdW  MM  to 
be  regarded  as  elementary." 

ELSMI.  A  firagran^  aromatic,  medicinal 
gam.  It  is  imported  from  various  parts  of  the 
WQtid.  nnd  is  believed  to  be  the  prodaction  of 
several  kinds  of  trees.  The  elemi  of  the  West 
JaMm  and  of  oootiiiMilal  Amtrioa  ia  aappoaed 

to  be  the  prodaction  nf  .1  nrvr/.r  rUmifirra  or.-f??;'/- 

ria  £*twm€rif  an  evergreen  tree  of  the  terebinth 
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2S  jcara  ago ;  that  of  the  East  Indies  is  supposed 
to  b«  the  production  of  Amyru  seyUmiea,  an  un- 
aatrodoeed  spedeo  of  the  terebinth  order;  and 
ttnk  of  Africa,  sometimes  called  EUmi  rerum,  is 
•apposed  to  be  the  production  of  a  species  of  the 
onler  and  gesos  oteaster.  Elemi  is  semitrans- 
|wl.  Tdtoir, fbagrant,  sliglitlj UM«r, brit- 
tle without,  tenacious  within,  and  very  fusible. 
It  Ina  tii»»tiU»^«u  properties,  bat  is  used  chiefly 


for  maUng  a       digettiva  ointmeiit,  wUdi  ia 

ordered,  by  the  pharmacopoeias  of  both  London 
and  Dublin,  under  the  name  of  elemi  ointment. 

ELEUSINE.  A  genus  of  grasses,  of  the  chloris 
tribe.  The  Coracana  species,  E.  coraeanoy  was 
introduced  to  Britain  from  India  in  the  early 
part  of  last  century,  it  is  an  annual,  of  about  S 
or  feet  in  hdght,  and  poiaeaiM  considerable 
agricultural  value  in  its  native  country.  Three 
other  annual  Indian  species  have  been  raised 
from  imported  seed*  by  Britidi  botanirtt;  and 
about  half  a  doxen  additional  speoiM  MM  kftOmi. 

ELEUTERIA.   See  Choto5. 

ELIOCHARIS.  8m  Sfiu-Bosh. 

ELL.  A  measure  idbiah  oUatolyiniier  differ- 
ent denominations,  in  most  countries  whereby 
cloths,  stud's,  linens,  silks,  &c.,  arc  usually  mea- 
sured. The  ell  En^iafa  is  6  qoarloara,  or  46  inches ; 
the  ell  Flemish,  3  quarters,  or  27  inches.  In 
Scotland,  an  ell  contains  37  2-10  inches  Engliah. 

ELM,  or  Eur-Tbu,— botanioaUy  CrAmia  A 
genus  of  forest  trees,  forming  the  type  of  the 
order  Ulmaceae.  This  order  ia  well  repreaented 
by  the  eomiBoii  Ea^rii  fiald  eia<tNe;  and  yet 
is  very  closely  alliod  to  tha  nettle  order, — differ- 
ing fro!n  them,  rather  in  n  few  technical  pecu- 
lianues,  than  m  any  utnctiy  natural  character. 
It  oomprises  the  genera  ulmus,  oeltis,  and  pla- 
nera  ;  and  has  within  Great  Britain  6  or  7 
tender  species,  and  between  30  and  40  hardy 
speoiea. 

The  genus  ulmus  has  bisexual  flowers,  —  a 
coloured,  persistent,  bell-shaped,  and  four  or  fiva> 
toothfld  calyx,— from  time  to  riz  ttamwitj  and 
a  broad,  membranously  -  margined  suborbicular 
fruit.  A  few  of  its  plants  arc  shrubs ;  two  kinds 
are  evergreens ;  all  are  mure  or  lees  ornamental 
in  either  the  ahnibbery,  the  hedgerow,  the  park,  ; 
or  the  forest ;  and  tlie  greater  number  are  tall, 
miyeatio,  deciduous  timber-trees.  Linnsoos  ena- 
aaiatei  only  three  tpeoiea, — Obnm  eampabru, 
with  leaves  double-sawed,  and  unequal  at  the  1  nso ; 
llmiu  Ammetma,  with  leaves  equally  sawed,  and 
unequal  at  tha  base;  and  UhintB  pwmUa,  with 
leaves  equally  sawed,  and  equal  at  the  base. 
Miller  breaks  up  the  first  of  these  species  of  Lin- 
nsBus  into  six  species, — the  common  rough  or 
broad-leaved  wych  eln,  Ulmmt  eompeitrit,  with 
oblong  acute- pointed  leaves,  doubly  sawed  in 
their  edges,  and  unequal  at  their  base ;  the  wych 
haad  or  very  broad -leaved  dm,  Ulmtu  teeitr, 
with  olilong  oval  and  unequally  sawed  leaves, 
and  with  lufy  empalements  to  the  flowers ;  the 
amaB-Ieaved  or  English  elm,  Utrntu  aaftwi,  with 
oval  acute-pointed  leaves,  doubly  sawed  in  their 
edges,  and  unequal  at  their  base;  the  smooth- 
leaved  wych  elm,  CTmttf  ^aietf  with  oval  smooth 
leaves.  blKtr;  ly  sawed  on  their  edges  ;  the  Dutch 
elm,  r  , M  (I  <  Jfo'Iandica,  with  oval  f»ci!t^>-pointed, 
rough,  uQcquaily  sawed  leaves,  and  with  fungous 
bark ;  and  the  upright  or  amooth  nanow-lwved 
elm,  f'^r}}!,'^  rm'tinr^  with  oblong,  acute-pointed, 
smooth,  doubly  sawed  leaves.     li.iubury  deals 
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with  di0  Uhnnt  oampettru  of  liBavo*  in  nearly 

the  game  manner  rs  Miller,  but  breaks  it  '!p  into 
•eren  instead  of  six  sorts,  ilftrsball  selects  two 
eztmntt  kinds  of  enltivnted  dm,— 4h«  ewawo- 
leaved,  cheBtnut  leaved.  broad-lcavcd,  wych.  or 
north-oountrj,  and  the  fine-leaved,  liaiel-leaved, 
nuroW'lmva^  «r  mnih-ooinitrf ;  snd,  wbik 
dismissing  all  tiM  dlMT  sorts  as  intermediate 
varieties,  he  drops  a  remark  whi^h  n<*rnnnt«! 
for  the  unusual  course  we  are  taking  with  the 
in«Mnt  artide.  <<The  fiMt  ii,"  mjt  he, 
genus  of  plants  whatever  is  more  incompre- 
hensible to  the  botanist  than  the  Ulmoi;  for 
•Ithoogh  wa  flee  among  the  cultivated  elms  of 
this  country  indinrl  ;al  as  different  from  each 
other  as  are  some  individuals  of  distinct  genera, 
7«t  every  man  irbo  hae  tttended  doeely  to  the 
several  kinds  of  elms  growing  in  different  parts 
of  the  kingdom,  must  have  observed  mich  a  chain 
of  intermediate  kinds  as  renders  classification 
extremely  difficult,  and  must  frequently  have 
met  with  an  individual  which  he  was  puzzled  to 
find  a  name  for.  LinnsBUS  no  doubt  having  ex- 
perienoed  thti,  lumped  the  whole  tnm  of  cul- 
tivated efauB  ia  one  ipeoiM^--the  Olniut  mm' 
ptttris" 

Sir  Janee  SmiCh  distrilitttee  the  natiw  elms 

of  Britain  into  five  Fpccics, — the  common  small- 
leaved  or  English  field  elm,  Ulmiu  campettru, 
with  herd,  tough,  and  very  valuable  wood,  and 
occurring  prindpeBy  in  the  southern  parts  of 
England;  the  cr>mmon  cork -barked  e!m,  CtmuA 
nbtrom,  taller  aud  more  spreading  than  the  pre- 
ceding, but  with  far  less  valuable  wood,  and  with 
fine,  den«'\  d  <  [  ly  fl-sitrcd  corky  bark  ;  the  Dutch 
cork-barked  elm,  Ulmm  major,  with  wide-spread 
end  drooping  braoohee,  ragged  corky  bark,  and 
almost  totally  uselcfs  wood  ;  the  broad-loaved 
Scotch  elm  or  wych  hazel,  Ulm\u  monianoy  with 
large  trunk,  spreading  branches,  rapid  bahit  of 
growth,  smooth  bark,  and  faurge,  conspicuous, 
hop-like  fruit ;  and  the  smooth-leaved  <>r  vyc\\ 
elm,  llmu*  fflabra,  with  tall  stom.  elegant  and  im- 
posing outline,  epraading  and  sonx '^That  droop- 
ing branches,  smooth  and  blackish  bark,  and 
smaller  leaves  than  any  of  the  other  species 
except  the  oouuMm  enaU-hwved.  Loudon  ehsel 
fies  the  British  elms  into  the  same  ?pecie«  as  8ir 
James  Smith,  with  an  additional  one,  the  spread- 
ing-fiowered,  fTlmut  effusa,  of  about  the  MOM 
height  as  the  wych  elms;  and  he  enumerates  0 
timber-tree  varieties  and  II  ornamental  or  cnri- 
ont  vaeieties  of  Ulmut  oampatri*, — 6  varieties  of 
Ulmm  Mflsraso,—?  timber-tree  varieties  and  8 
omamentsl  or  cnrious  varieties  of  I'lrnvs  mrm- 
tana, — and  7  Umber-tree  varieties  and  3  orna- 
mental or  euiioui  vaxietieo  of  IfUmms  ylabm. 
Loudon  also  enumerates  13  introdti  rrd  sprcinf?  — 
the  white  Amerieaa,  the  winged,  the  aoabrous, 
Mid  flie  deep-jflOoir,  hardy  dsdduooe  timbtr 
trnr-;  frntn  North  America ;  the  white  ITungarian, 
a  hardy  dectduooa  timber  tr»e  from  Hungary; 
the  ihiuhhf  ,  the  leur,  the  melMeaved,  the  little- 


leaved,  and  the  dwarf,  omameotal  deoMuoas 

shrubs  from  Siberia  and  continental  Eumpe;  nnd 
the  Chinese,  and  the  entire-leaved,  tender  orna- 
mental evergreeofl,  tiie  Ibrmor  a  email  ehiub  from 
China,  and  the  latter  a  tree  >f  the  same  height  as 
the  wych  elm  from  the  East  Indies.  The  meet 
abundant  and  ^ifamUe  of  all  the  epeeiee  sve  the 
common  small-leaved  and  the  wych,  often  called 
emphatically  the  English  and  the  Scotch  elms ; 
and  these  may  be  selected  as  the  subject  of  a 
little  fltttiierncitice. 

The  common  English  elm,  the  ilmus  crmpatris 
of  Smith  and  Loudon,  usually  attains  a  height 
of  about  80  fret,  and  %  ouweqtwkHngly  ureat  balk 
and  m.-i.-'snvo  nppearanoe.  Though  -iftfn  trim- 
med up  to  a  mere  migrpole,  or  at  best  with  a  doae 
aspiring  crown  of  foHage,  yet,  when  planted  a{B> 
gly  and  suffered  to  form  its  own  bead,  it  attains 
an  outline  equal  to  that  of  a  beech  or  a  lime-tree. 
It  frequently  and  not  unjustly  ranks,  in  the 
estimation  of  the  foresters  and  planteiu  of  Sug- 
land,  with  the  oak  and  the  ash ;  it  probably 
comes  next  these  two  noble  trees  in  combined 
piotureequeneia  and  utiUty;  and  ft  ftr  eieeln 

them  in  the  twn  properties — Bo  important  for 
the  formation  of  forest  shelter — of  having  a  com- 
paratively rapid  huMt  of  growth,  und  of  bearing 
to  be  transplanted  when  of  comparatively  great 
size.  Its  branches  are  more  divide,  and  run 
shorter  lengths,  and  hate  lees  ddiosfte  bark  than 
those  of  the  wych  elm ;  its  tendency  of  growth 
is  upright,  so  as  to  afford  great  facility  for  the 
foshiuoable  but  untasteful  practice  of  training 
up  the  stem  to  a  great  heightof  gaunt  and  naked 
trunk  ;  and  its  leaves  have  a  somewhat  circular 
outline,  with  a  narrow  point  projecting  from 
their  periphery,  and  ure  eenpefatively  fUn,  d«l|. 
cnte,  supple,  and  trair^pnrrnt,  y<  t  present  great 
diversities  of  character  in  the  different  varieties 
of  tiie  species,  and  eemetfauefl  eouideraible  dl«efv* 
sities  upon  even  an  individual  plant.  This  tree 
alxMinds  in  the  south  of  England,  peoples  multi- 
tudes of  hedge-rows,  and  is  in  great  request,  par- 
ticularly In  Norfolk  and  around  London,  for  it« 
timber;  yet,  though  both  plf-ntifnl  and  repntedly 
indigenous,  it  is  a  very  doubtful  native,  and  was 
pffobaUy  fntiudneed  frem  eonttncntal  Burepe  nt 
no  very  remote  period.  Tt  po!«<«r=^'r3;  Icfs  hardi- 
ness than  almost  any  of  our  unquestionable  indi- 
gene, and  ealdeainuiitttres  Ha  fri^  inourolin»t^ 
but  propagates  itself  by  suckers  ;  yet,  in  a  dis- 
trict so  near  to  us  as  the  vicinity  of  Paris  it  ap> 
pears  to  feel  quite  at  home,  and  easily,  regularly, 
and  in  great  quantitka  ripena  its  fruit.  Many 
noble  and  venerable  !«peeimen?  it  f>c<r^T  in  the 
Vale  of  Olouceater ;  and  nn  individiial  of  it  be- 
tween Oieitenham  and  Tewkesbnryii  mentioned 
by  Mar?hnl!  in  17'*''.,  having  a  tnmk  of  ten 
feet  high  before  throwing  out  large  tree -like 
bnMhefl.and  •smeoeurinf  atltewmllflit  gfatlk 

exactly  Ifi  feet  The  f  itnht  r  nf  this  species  com- 
petes for  fame  with  tbat  of  the  wych  elm  ;  and 
in  aggregate  of  utiUi^,  ia  pofcaps  superior. 
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Thout^h  exoelled  bj  uak  ia  dunbilitjr,  bj  ash  in 
toushoieMv  aad  hj  beech  ia  okteikem  of  texture 
and  cleanness  of  grain,  it  poissesses  n  high  degree 
of  both  hardneM  and  toughness,  is  leas  liable  to 
•pBft  akmn  afaxMi  uuf  other  tiiii1ier»  ani  eifftn 
a  powerfal  rf  ^i^t-inrr  to  the  decomposing  power 
•f  «st«r;  and  it  has  therefore  been  long  in  re- 
fir  katlf  «f  ahipa,  nam  of  oarriage-wheels, 
water-pipes,  miU-wheels,  foanda- 
tto(i-ptle«,  and  wet-planking.  Its  leaves  are  eaten 
bf  cattle,  abeep,  and  hogs ;  and  its  bark  figures 
ia  the  aatiMiriaad  amtoria  medica  of  London  and 
Dublin,  as  an  n^ont  of  i-imilar  oharaot«r  to  sar- 
sapariiia,  as  a  diuretic,  and  as  a  remedj  for  sore- 
HamMt  ichHiyih,  aaA  hcrpelie  ernplions^The 
timber-tree  Tarieties  of  this  species  enumerated 
If  lioadott  ara  the  oommon,  the  broad-leaved, 
•hi  wUte,  the  aaaie-leB'*«d,  the  npright,  the 
green,  the  Cornish,  the  Jersey,  and  the  twisted  ; 
aad  the  ornamental  or  corioos  varieties  are  the 
«mrieg^«d[-lMved,  the  biroh- leaved,  the 
the  amall- leaved,  the  flat-kavad,  «h« 
Chinese,  the  ct)0!lnt*>  lf^%'fd.  the  concavc-Ieavod, 
the  yeiiow-vanegated-leaved,  the  vjscid,  and  the 
'  4mml  All  the  timber-tree  varieties  are  usually 
.   prypek4rited  hv  layering,  and  vamt  of  thft  Wna- 
j  ttentai  varieties  by  grafting. 
;  *    The  wych  dai  er  Seoleh  ehn,  Uhmtt  iwwiitww, 
is  both  til-'  lij-nlie^t  n!l^^  tlie  most  picturesque 
'  >  of  the  ehnS)  an  undoubted  native,  and  the  only 
«ne  ^  oar  lepvtedly  indigenoui  species  which 
Mii  ftMlf,  and  admits  of  ready  and  regular 
TW^pagation  from  seeds.    Its  ontline  is  bold  and 
.  twmjg^Lj  marked,  nearly  resembles  that  of  the 
flak,  aad  ia  divenAM^  roggad,  imposing,  and 
rooantie.     "For  our  part."  saya  Sir  Thomas 
Uek  Lau«ifr, "  we  ceaaider  the  wych,  or  Scottish 
ehn,  ia  <nm  ef  the  Boat  beantiihl  tteea  in  onr 
Britiib  ?y]ira.    The  trunk  is  so  bold  and  pictur- 
«K[ue  in  Uttm,  covered  as  it  fireqoently  is  with 
huge  LWUfiw,  Oia  Umfae  and  brandies  are 
BO  ftea  aad  graceful  in  their  growth,  -and  the 
is  «o  rich,  without  being  heavy  or  clumpy 
as  a  whole,— and  the  head  is  generally  so  finely 
and  yet  so  well  broken,  M  lo  render  it 
of  th"  nobltst  of  park  trees;  and  when  it 
Wildly  amid  the  rooky  scenery  of  its  native 
tiM«  b  no  tfee  friiidi  MMiMe  ee  gieat 
r  i-  j  p!«r4sing  a  variety  of  character.'*  Its  branch- 
es are  clean,  straight,  and  slender ;  its  habit  of 
9D«Ch,  fai  Bost  ^arielMi,  is  rugged  and  iim> 
hiiag, — and  in  some,  is  drooping  or  pendulous ;  its 
liarfc  is  silvery ;  and  its  leaves  are  nearly  oval, 
•ith  an  obtuae  laaoe-like  point,  and  have  a  grosa, 
qgid  memhwii  and  ttrng^  dam  aal,  somewhat 
parallel  nerves, — r^t  they  greatly  vary,  as  to  both 
aad  other  charactere,  in  the  difl^rent  varie- 
cf  it,  whan  atte«|rted  to  be 


traiTi-  ri  :]p  -s-ith  n  tall  <?tmif^ht  Ptcm.  r\cqnirins!'  a 
Twr4<irt  head  with  ft  poeture  like  that  of  the 
fHiab  «f  «•!• ;  aad  the  paadoloQt  ioHs,  even 
vfven  groWB  as  standards  and  left  wholly  to 
ihMiitoH^aciaimtlfte&rmofhi^droofl^gtim- 


brellaa,  and  form  a  kind  of  vast  natural  arbours. 
The  uses  of  this  species,  partlfltdarly  of  its  timber, 
are  similar  to  those  of  the  common  English  elm ; 
bat,  in  addition,  young  plants  of  it,  not  more 
than  a  fimt  in  hdght,  aerve  aMrilently  to  ba  in- 

t- rinixrd  ^Wh  qtiickthorns  in  fonriinr  hedges.  A 
wych  ehn  in  Sir  Waiter  Bagot's  park  in  Stafford- 
iMia  ia  atatad  by  Evelyn  to  have  neanucd  17 
feet  in  diameter  at  the  base,  to  have  had  a  height 
of  120  feet,  and  to  have  possessed  an  ettimated 
weight  of  07  tons- — ^The  timber-tree  varieties  of 
this  species  enumerated  by  Loudon  are  the  com- 
mon, the  rotigh  leaved,  the  greater,  the  less,  the 
Cevennes,  the  Irish  bUck,  and  the  southern  i  and 
the  ornamental  or  eurions  varietiee,  are  the  pea- 
dtilnnF,  thn  fn?t!p^i:itp,  nnr!  the curled-leaved.  But 
only  the  common  kind  is  propagated  from  seeds ; 
and  all  ilia  ether  vavleliM  are  propagated  by 
grafting. 

"  We  agree  with  Sir  Henry  Stewart,"  says  Mr. 
Watson,  "that  'no  man  who  knows  anything  of 
wood,  will  put  down  the  sycamore,  the  lime,  or 
tlie  wild  cherry,  for  example,  on  a  clayey  soil. 
Neither  will  he  put  the  oak  or  the  elm  on  a  light 
sand  or  gravel,  but  on  the  contrary,  on  Ae  deep- 
est and  loamiest  land  he  cnn  finrl  nnd  in  the  cii$e 
of  the  oak,  even  with  a  clay  bottom.'  No  doubt 
hat  Sir  Henry  h  bare  apaalflag  of  fandKape  gar- 
dening, where  trees  may  be  raised  to  the  greatest 
size  and  efiiBOt ;  bntwc  have  seen  trees  of  both 
kiiidi  grow  to  naaftal  purposee,  on  light  gravelly 
soils,  although  not  best  adaptt d  to  their  nature. 
We  are  of  opinion  that  the  elm  points  out  \t%  own 
natural  soil  and  bituation.  But  it  may  be  ob- 
served, that  QQ  inflBrior  soili,  aaeh  as  clays  or 
moorlands,  it  never  ri?cs  to  anv  magnitude  so  as 
to  become  valuable  timber.  In  any  extensive 
fstait  planlalKHi,  it  ssMoaa  happana  but  that 
some  patches  of  ground  congenial  to  the  elm  may 
be  found,  particularly  if  streams  run  through  the 
plantation ;  and  a  ftw  dms  mkf  then  ha  i^uitad 
to  great  advantage,  not  only  for  profit,  but  to 
give  a  picturesque  view  to  the  surrounding  scen- 
ery."—  OilpitCa  Forest  Seenery. — MctrshaU  on 
FlatUinff.— Watson's  Fomler's  Manual.— StnUCs 
Sifhm  Britannicft — NicoTx  PlanUr's  Caltndar. — 
MUUr's  Gardstier'*  Dietiomty. — Lovdon's  Wiyrks. 
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speciee  of  the  labiate  cisholtzia  have  been  intro- 
duced to  Britain,  and  one  of  these  is  a  hardy, 
ornamental,  pink-flowerad  aaaoal,  ef  about  20 
inches  in  height. 

ELYMUS,— popnlnrly  Limn-^rrisui.  A  genus  of 
hardy  grasses,  ol  the  barley  tnbe.  Its  spike  is 
either  siflipla  «r  compound;  eadi  tooth  of  its 
rachip  hns  two  or  three  spikelct?,  each  c^ntnin- 
ing  three  or  more  fiurtile  florets  ]  and  its  lower 
pale«  ara  antiia  and  awnad.  Two  apcdes  grow 
indigenously  in  England ;  one  species  is  a  native 
of  both  England  and  Scotland  j  about  SO  spaoss 
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>  ha%'e  been  introduced  from  foreign  countries, 
i  piriacipalljr  SiboriA  and  North  America  i  and  two 
or  tla«e  additional  ■pocics  ara  known  to  botan- 

;  ietfl.    Only  seven,  however — the  jointed,  the 
European,  the  sandy,  the  Siberian,  th»>  rouph, 
the  Philadclphian,  and  the  striated — pa6e-cs»e  buf- 
'  ficient  interest  to  challenge  special  notice. 

The  jointcii,  knce-jcintod,  or  pendulous  species, 
\  E.  gtniculalus,  grows  wild  on  the  searshores  of 
!  England.    Ita  foot  i«  perennial,  ilroni;,  and 
I  creeping,  and  acts  cxhaustingly  upon  the  soil ; 
its  culm  is  winged  and  usuall/ about  4  feet  iu^i 
its  foliage  is  ooarse  and  tovf^;  and  its  spike  la 
pendulous  and  appears  in  July.   It  contains  a 
larger  proportion  of  nutritive  matter  than  the 
I  hard  and  inedibiu  bents,  but  a  much  emaiier  pro- 
.  portion  than  any  of  the  true  agricultural  graases; 
!  and  it  poflsesses  value  chiefly  in  its  rminrnt 
i  power  of  biuding  the  loose,  drift  sands  of  the 
eouk«  and  preventing  the  eneroaelunenta  ef  the 
i  sea.    In  the  Woburn  experiments,  it  was  grown 
upon  sandy  loam ;  and,  at  the  time  of  flowering, 
it  yielded  prodn«t  at  die  lato  of  SQ^18  Iba.  per 
acre. 

The  European  species,  F  fi/rot>'Tu.t,  grows  wild 
I  in  the  woods,  thickets,  and  hedges  of  the  chalk 
districts  of  Bngland.   Its  root  ia  pennnial ;  its 
;  culm  is  erect,  striated,  and  about  a  yard  high  ; 
its  foliage  has  a  softly  and  agreeably  green  col- 
our; and  ita  spikes  appear  in  June  and  July. 
It  is  too  coarse  and  innutritions  to  bo  regarded 
as  more  than  a  mere  weed ;  and,  at  best,  it  serves 
only  to  aidat  the  ground  verdure  and  the'natural 
manuring  of  woodlands. 
The  Bandy,  upright,  sea,  or  star-bent  species, 
,  £.  arenariut,  grows  naturally  on  the  sea-coasts 
I  of  En^and  and  Scotland.  Ita  root  is  perennial, 
strong,  and  powerfully  creeping,  and        an  ex- 
I  hausting  effect  upon  the  soil ;  its  culm  is  quite 
I  ereet,  and  about  4  feet  high ;  ita  kavea  have  a 
glaucous  green  colour,  and  are  partly  rolled  in  at 
the  edges;  its  spike  is  simple,  erect,  and  close, 
and  appears  from  April  till  June ;  ita  spikelets 
are  generally  in  |Nurs  and  three-flowered ;  and 
its  florets  are  puWscont,  awnless,  and  nnt  quite 
BO  l(»>g  as  the  fringed  glumes.   This  species  re- 
•obei  ene^tUid  of  all  ita  solnUe  nwtter  into 
sugar,  and  has  therefore  been  called  the  sugar- 
oane  of  Britain ;  yet,  in  conseqooioe  of  its  hard- 
ness and  ezoearive  eoaneness,  it  ia  not  eaten  by 
I  any  of  the  depasturing  animals  of  the  farm.  One 
economical  use  of  it  is  to  cut  its  hay  into  chaff 
I  and  mix  it  with  com  or  with  common  hay  for 
'  the  ealtle  of  tlie  tem-yaid ;  and  another  and 
p«'rhap«  rnr.r?'  important  one  is  to  grow  it  along 
I .  with  the  jointed  species  and  the  AmmophUa  arun- 
\\  d^MMM.  fur  Undiag  the  drift  iand  of  thenoait, 
I   and  resisting  the  aggression  of  the  sea. 

The  Siberian  species,  M.  Miriau,  is  a  native 
of  Sibeiia,  and  waa  intreduoed  thenee  to  Britain 
in  17.'><'^.   Its  root  is  fibrous  and  perennial ;  its 
I  culm  has  a  height  of  from  4  to  7  feet,  and, 
'  whether  green  or  dry,  is  much  relished  by  cattle ; 


its  leaves  are  long,  broad,  soft,  tender,  and  nu- 
merous,— they  cover  the  stem  almost  from  base 
to  mmmit,— and,  both  as  herbage  and  aa  iiay, 
are  readily  eaten  by  cattle ;  its  spike  appears  in 
June  and  July,  hangs  down,  and  is  compound  nt 
or  bdow  the  middle ;  its  spikelets  are  usually 
single  on  the  lateral  branches,  and  donlile  er 
treble  <nn  thr^  central  spike;  its  florets  nrc  com- 
monly in  fives,  and  longer  than  the  slightly  awn- 
ed  glomea;  and  ita  lower  paless  an tenninaled 
by  awns  of  nearly  twice  their  own  kii^tli 
Though  classed  aa  a  perennial,  it  has  babita  of 
donnon  vtiy  riadlw  to  thoae  of  tlie  oultivaled 
rye  gr^ea  {  aid,  regarded  as  an  agricultaflsd 
plant,  it  seems  much  better  ad:ipt(*d  to  the  alter- 
nate husbandry  than  to  perennial  pasture.  The 
soil  most  suitaUe  fiir  it  ia  a  potona,  dfyisb  losB. 
In  the  Woburn  experiments,  it  was  frrown  upon 
rich  sandy  soil ;  and,  at  the  time  of  flowering,  it 
yielded  per  aore  16,335  Ibi.  of  green  prodnoe, 
5,717  lbs.  of  dry  pndiMN^  ud  A74  An.  ef  iwtn* 
tive  matter. 

The  rough  or  porcupine  species,  E.  hystnx,  call- 
ed by  Willdenow  Atperdla.  h  ygtrix,  is  a  native  of  the 
Crimea,  atrl  wni  introdticed  thfJice  to  Britain  in 
1770.  Its  rout  IS  perennial ;  its  culm  has  usually 
a  height  of  about  two  feet ;  its  leaves  are  broiIBi, 
thin,  light  green,  and  harsh  :  r\nd  its  spikes  ap- 
pear in  June  and  July,  and  ripen  their  seeds  in 
the  eourae  of  about  a  month.  In  the  Wobura 
experiments,  it  was  grown  upon  rich  snicimis 
sandy  loam ;  and,  at  the  time  of  flowering,  it 
yielded  per  acre  27,225  lbs.  of  green  prodooe, 
about  half  that  weight  of  dry  prodooe,  sad  1,009 
lbs.  of  nutritive  matter.  It  cont?»ins  jin  e?tco«:9 
of  bitter  extractive,  and  is  dehcient  in  sweet  nu- 
trient elemantSi  Tlie  whole  plant  has  %  curious 
appearance  ;  but  is  more  interesting  lo  the  bo- 
tanist than  valuable  to  the  fanner. 

The  Philadfllphiaa  spseiea,  E.  fkStaMpkieu^ 
is  a  native  of  North  America,  and  was  introduced 
thence  to  Britain  in  1790.  Its  root  is  perennial ; 
its  culm  is  usually  about  4  feet  high ;  its  foliage 
is  large  and  rank,  and  appears  rather  early  in 
spring  ;  and  its  epikes  appear  in  July  and  Au- 
gust, and  mature  their  seeds  in  the  oourse  of 
about  three  weefca.  InOieWobuiiiedperinMitB, 
it  wriP  prown  tipon  a  clayer  Innm,  incumbent  on 
a  retentive  subsoil ;  and,  at  the  time  of  flowering, 
it  yielded  per  aore  9MI,6I8  lbs.  of  green  produce, 
16,314  lbs.  of  dry  produce,  and  2,033  lbs.  of  nutri- 
tive matter.  It  is  too  rank  to  be  fit  for  pasture  ; 
but  it  serves  well  to  be  grown  on  coarse  land, 
and  used  either  for  soiliB|^  er  in  cut  and  chafiy 
intermixture  with  com  or  with  meadow  hay. 
The  proportion  of  the  nutritive  matter  of  ita  bay, 
eonpated  with  that  eftiM  hay  of  the  best  me*, 
dow  or  sown  grasses,  indeed,  is  mlr  34  to  r~  ; 
but  an  acre  of  coarse  half-waste  land  which  would 
not  prednee  nore  tluui  about  15  ewts.  ef  bay  of 
these  grasses,  produces  about  6  lena  of  tiM  hay 
of  Philadelphian  lyme-grass. 

The  strii^  spedes,  E.  ttriahu^  is  a  native  of 
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Bartik  Ameries,  and  was  introdaoed  tlMiiM  to 
'   Britain  in  1790.   Its  root  is  perennial;  its  culm 
I  ill  f«?nf  rally  abont  a  yard  high ;  its  foliage  is 
\  ■  Uter  in  appearing  than  that  of  the  Philadelphian 
'  ipniM;  aiad  its  spike  oomes  out  in  July,  and 
,  matares  it?  seeds  in  Auguat.  Its  nutritive  value 
j  as  inferior  to  that  of  tbe  Fhiladelphian  epedes,  in 
I  IhepNpoctionoralMNflfeietoir.  Inllw  Wobam 
''  cxpertmentA,  it  waa  grown  upon  clayey  loam  ; 
'  •  aad,  at  tbe  time  of  flowering,  it  jielded  per  acre 
1'  XViianM.  efgreeo  prodnoe,  8,998 Ibaof  dry  pro- 
I   dooe,  and  1^6  lbs.  of  notritire  matter. 

ELYTRA.    The  scaly  or  homy  wing-covers  or 
•ateriar  wings  of  beetles.    They  are  opaque 
fktei^  dMtitate  «f  nerves,  and  internally  lined 
with  a  thin  membrane.    In  a  few  species,  they 
are  somewiiat  soft;  in  a  considerable  nomber, 
Ifccy  mrm  •»  tedlito  «r  dtilie  m  to  jiM  to  ptM> 
rire ;  but  in  the-  crcnt  rnajnritr.  they  nrr  }inrd 
and  Ikomj ;  and  in  some,  they  are  so  firm  and 
'  dmm  m  net  to  bo  easily  pieread  with  a  pin. 
'   They  exceedingly  vary,  in  the  different  epecies, 
as  io  at  onoe  siae,  shape,  clothing,  and  colour. 
^   In  aaoet  ^eciea,  they  usually  cover  the  wings ;  in 
memlf  all,  whenever  the  insects  are  not  flying, 
they  are  carried  in  a  borisontal  position  the 
•  haak ;  and,  in  a  few  which  have  no  Wings,  they 
'  an  iralf  wHiffeii  logethsr,  and  aenra  tat  the 
.   defence  of  the  abdomen. 

KMASGULATION.  The  rendering  of  a  male 
■■mI  MMolinely  impotent  fleo  tiie  artiete 
1  CmnATiojr.  But  the  term  emasculation  has 
also  been  recently  used  to  designate  inch  an 
ofierstion  upon  a  vine  as  shall  oooarion  it  to  pro- 
4  jc^  grapes  without  pips. 

EMBAXKMENT.  A  mound,  bulwark,  or  any 
.  disiiar  work,  for  either  reclaiming  or  defending 
had  ham  tlM  iavndatioii  or  eacroMhaMnt  of 
'  w»t^r  P-nT?  emhankments  servp  for  the  acf]iii- 
aitko  of  new  land  ftim  the  dominion  of  the  tides 
orof  ■inuiJiiig  riTwt;  ooiBe  fortheproteetioii  of 
c'd  land  from  the  abrasion  of  the  eea,  the  over- 
flowings of  lakes,  or  the  flooding  and  freshets  of 
.  rtaesiM ;  and  some  for  the  conttaat  and  regular 
aaintenance  of  the  balance  between  drainage 
wd  irrigatioin  in  r»Tlaimed  fens  and  low-lying 
ra^dowa.  The  embankments  for  the  reclamation 
md  fnUtOaa  ofthe  vaofc  low  gronnda  of  Holland, 
have  long  been  a  stapcndoos  model  of  this  claw 
•f  weeks,  and  aa  evidence  of  what  human  in- 
tatrf  ,  wImq  rooaod  into  energy  and  nudntriaed 
in  activity  by  interest  and  sclf-pr-itrrtion,  is  ca- 
{mUs  of  achieving.  The  embankments  round 
the  wbooM  ftne  of  England,  too,  {^ionlufy 
those  of  Lincolnshire,  Cambridgeshire,  Bedford- 
ihtre.  Xorfolk,  Yorkshire.  Somersetshire,  and 
CSieshire,  are  works  of  great  enterprise  and  mag- 
witmift,  ami  mebinB  with  a  grand  and  ramified 
«fitem  of  fuperfirial  draiimge,  to  maintain  in  a 
sMe  of  healthful  ani  valuable  use  for  man 
■nenl  kndbwb  ef  Aonieadt  of  rieh  •ores, 
vkieh  would  otherwioe  be  regions  of  de^(  rt  ^nd 
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But  the  proper  methods  of  constructing  such 
extensive  works  have  been  little  modified  by  mo- 
dem sricncc,  and  do  not  rfquiro  to  be  particu- 
larly stated  ;  and  we  shall,  therefore,  nicrely  re-  ■ 
fer  to  some  of  the  best  sources  of  information  on  i 
the  subject  of  embankments,  and  then  subjoin  a  I 
few  general  hints  respecting  such  comparatively 
limited  emhankmenta  as  enroiiQiridoiiordiiiarjr  1 1 
estates  or  on  single  farms. 

Some  observations  ou  embankmoita  bj  Mr. 
Boatfton  of  the  Boyal  Engineers,  and  interesting 
accounts  of  embankments  at  Marasion  marsh  in  ,  j 
Cornwall  and  at  Pembroy  in  Caernarvonshire, 
occur  in  the  2d  vol.  of  the  Communications  to 
the  Board  of  Agriculture.    Accounts  of  embank-  i 
ments  on  the  Rhine,  in  Cumberland,  in  WiLleSiin  i 
the  vicinity  of  Plymouth,  and  in  another  district, 
ooonr  la  tlie  <tth  toL  of  these  oomiminientioBe. 
Accounts  of  great  embankments  of  cars:  l.mds  in 
Nairnshire,  in  Qallowaj,  and  on  the  Firth  of 
Forth,  oooor  in  the  8d  toL  of  the  Eluner^  Un- 
gaxine.   An  account  of  a  large  embankment  in 
the  great  valley  of  the  Forth  and  Clyde  Canal 
occurs  in  the  18th  vol.  of  the  Old  Statistical  Ac- 
count of  Scotland.   A  short  account  of  embank- 
ments on  the  Spey  at  Gordon  Castle,  occurs  in 
Souter's  Survey  of  Banffshire.  An  account  of  an 
eeabaakmeBt  of  1,300  nevee  ef  meadow  hmd  oo- 
curs  in  the  Report  of  Gloucestershire.  Three 
essays  on  emhankmenta — with  appended  remarks, 
whidi  we  ihail  ohieflj  follow  in  the  snlieeqveBt 
paragraphs  of  this  article — occur  in  the  8th  vol.  : 
of  the  Transactions  of  the  Highland  Society. 
Some  excellent  general  obeervationt  on  embank-  j 
ments  ooonr  in  Rham's  Dictionary  of  the  Farm, 
in  the  Penny  Cyrloptrdia,  in  Sir  John  Sinclair's 
Code  of  Agriculture,  m  the  let  vol.  of  the  Useful 
Knowledge  Society's  Treatise  on  British  Has-  I 
bandry,  in  tbe  Supplement  of  the  Encyclo- 
pssdia  Britannica,  and  in  the  30th  So.  of  the  i 
Quarterly  Jonmal  of  Agriooltare.   And  oonaO'  ( 
cutivf  v'u'WH  of  the  whole  subject,  in  reference  to 
embankments  of  all  siaea^  of  aU  kinds,  and  of  all  i 
adaptations,  oeeor  on  |>pi.  614 — 676  of  the  3d  vol  | 
of  Sir  John  Sinclair's  General  Report  of  Scot- 
land, — on  pp.      — 14R  of  Stephens'  Practical  i 
Irrigator  and  i^ramer,  and  on  pp.  167 — 213  of  I 

Johnstone'aTiieorjraadPiMtieeef  Sryniagand  j 

Embankments.  ] 

Some  of  the  many  embankments  desiderated 
or  proposed  by  tenants  would  cost  flur  more  than 

their  probable  advantages  would  be  •worth,  and  j 
therefore  cannot  be  expected  to  commend  them- 
sslvea  to  the  approbation  of  the  laadktd ;  bat 
manf,  peAape  ftr  the  majoritj,  would  materially 

increase  the  permanent  value  of  the  property, 
and  require  only  to  bo  clearly  described  and  ac- 
curately estimated  in  order  to  secure  the  favour 
even  of  a  landlord  who  is  generally  apathetic  and 
miserly  on  the  subject  of  improvements.  In 
every  inelonee  of  dierirsd  enbanknwnt,  die  flunK* 
ties  fnr  forming  it,  the  situation  and  mritcrials 
for  it,  the  entire  expenses  of  its  erection,  and  the 
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probsble  Tslin  of  the  vlTsntagw  which  H  iHO 

entail,  ought  with  all  pouible  nicety  to  be  ascer- 
tained; and  nnty  such  aft  embankment  should 
be  thought  of  as  most  nearly  suits  the  particular 
ciroumstnoWf^lMihw  ft  cheap  «id  d«ider 

work  for  pnronntcrinir  a  feeble  forcae  of  encroach  - 
ment, or  a  costly  and  roost  massive  work  for 

If  the  embankment  is  wanted  merely  to  resist 
the  ordinary  and  constant  erosion  of  a  river  upon 
Hi  bulks,  it  may  be  formed  rimply  by  throwing 
down,  at  the  places  most  lial  lr  to  injury,  a  quan- 
tity of  rough  and  not  very  lat|;e  stones,  leaving 
them  to  find  a  bed  for  themselves,  and  to  form 
by  their  own  subsidence  a  slope  to  the  margin  of 
the  river's  channel,  either  from  the  top  of  the 

j  bank,  or  from  a  line  a  little  above  the  ordinary 
level  of  the  water.   But  the  whole  deposit  Ml^t 

I  to  be  made  strictly  parnllel  with  the  course  of 

II  the  stream ;  for  if  nm  out  into  moles  and  jetties, 
I  M  toon  raOion  wownnwnd,  witb  the  deiigii  of 
^  '  diverting  the  current  from  the  parts  where  mis- 
elueTous  erosion  is  ^prehended,  it  will  throw  the 
!  waler  iritii  mw  uui.  Tiolfliit  font  ■gaiaat  tooM 
part  of  the  opposite  bank,  and  only  remedy  a 
certain  amount  of  evil  on  the  one  side  by  inflict- 
ing a  corresponding  amount  upon  the  other. 
I  When  stones  cannot  be  obtained,  a  series  of 
wooden  piles  may  be  driven  in  along  the  margin 
i  of  the  stream,  and  warped  with  branches  of 
•krubs  m  tree*,  and  the  spooea  behind  filled  op 
with  fnrr.ri  or  any  similrvr  material.    When  nnly 
k  mall  stones  can  be  obtuned,  and  the  erosive 
I  fiNFoe  of  tli«  enmal  k  ooapantivsly  great, 
,  wooden  piles  or  cradles  may  be  so  driven  in  as  to 
I  act  as  retainers  of  a  packing  of  small  stones. 
'  The  cost  of  a  simple  embankment  in  any  of  these 
ftkme  methods,  will  depend  nninly  on  the  near- 
I  nesa  and  plenteou<;ne«s  of  the  materials,  and  mav, 
I  in  any  partioular  instaQ(%,  bo  very  easily  coicu- 
I  lated. 

If  the  embanVmont  is  wanted  merely  tn  resist 
occasional  floods,  it  may,  in  probably  every  ia> 
■tino,  b*  fitriiMd  colalj  of  tiio  earChf  matMrials 
of  the  adjacent  land.     But  every  embanking 
mound  of  such  materials  must  have  a  very  broad 
I  base,  and  must  greatly  slope  ftmn  top  to  botton. 
I  The  narrowest  bM^  on  which  loose  earths  will 
lie  so  an  to  form  a  compact  and  unyielding 
mound,  has  a  prop<3rtion  of  from  18  to  24  inches 
horixontal  to  every  12  inches  of  height.   ''If  the 
j  j  slop  '  cm  he  laid  or  Imilt  up  with  strong  turf,  it 
.  could  be  made  to  stand  mui:h  steeper  than  this, 
Mimtht  0MB  of  t«yf  dykci.  B«t,  berideo  tint 
these  are  not  very  prrmanpn'-,  nnlfs.q  considor- 
ftl^  ik^ped,  the  embankment  must  have  strength 
to  hold  In  tbo  wftten  of  the  livwt  during  floods ; 
'  and  this  can  only  be  obtained  by  founding  it  on 
I  a  broad  basis,  and  sloping  the  sides  in  propor- 
'  tion,  otherwise  it  would  soon  he  ovenet  by  the 
,    powerful  action  of  the  fluid  standing  tgidut  H, 
and  prcaoing  it  externally  with  a  pre»sitrc  every- 
where proportional  to  the  square  of  its  depth. 

ir-    - 
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vent  the  water  from  rushing  through  the  bank, 
particularly  if  it  be  of  a  sandy  or  gravelly  nature, 
unless  a  puddle-wall  of  day  be  carried  up  through 
the  heart  of  it,  which,  homntar,  for  occasional  | 
iniindntions,  is  hardly  necos-'nry.    With  a  gentle 
slope,  also,  the  sides  of  the  iiank  will  carry  oropa  i 
of  excellent  grass,  tad  tbna  tbo  grooad  wUl  bit  | 
tumrd  to  nccmint     Tn  every  view,  then,  the 
sloping  of  tbe  sides  of  the  emhankaioDt  is  of  ad- 
vantage ;  and  hommr  mon,  ft  fiiottld  ntmt  l» 
less  thnu  whrit  has  been  stated,  unless  other  cir- 
cumstances should  require  it.   In  the  view,  for 
example,  of  fbrmlng  the  landslope  into  a  fence,  it  ! 
may  then  be  reduced,  with  the  aid  of  tu(  to  •  I 
slope  of  one  half  foot  horisontn!  to  on^  p»>rpon-  i 
dicular,  but  not  less,    iiut  li  stutT  can  i>e  easily  j 
had,  it  would  be  itill  hatter  to  kaep  up  the  slope,  ' 
and  erect  some  fence  on  the  top  of  the  Iwnk 
Towards  tbe  river,  the  slope  of  the  bank  has  still  i 
«iher  edvoitigei.    Ae  tiie  level  of  the  water  \ 
rises  in  floods,  it  mnM.'S  it  to  pprc-nd  out  into 
a  wider  and  wider  channel,  and  thus  checks  the  | 
&rther  rise  of  tlw  Inundation  as  wA  as  tin  in-  . 
creasing  rapidity  of  the  current ;  in  which  view,  j 
also,  the  embankment  is  often  carried  a  consider-  ' 
able wayoffthc  natural channeloftheriver.  When  , 
the  current  of  the  river,  also,  is  rapid,  the  side  of  ' 
the  embankment  is  liahlo  to  hp  torn  Tip  and  the 
loose  materials  which  compose  it  washed  away  in 
the  etMUB.  Vothfaif  eim  to  wllhitMid  thie  | 

nrtion  fo  effectually  as  the  sloping-plane,  which,  ' 
presenting  a  larger  extent  of  surfiMe  to  the  . 
WBte(%  dimiiiishee  in  proportion  to  the  inteft- 
sity  of  their  action,  while  the  flatness  of  the 
Imnk,  promoting  the  vegetation  of  the  graaa,  a 
hard  and  firm  soHaoe  ii  eoon  fanned,  wMeh  i«» 
siste  eenpletely  the  violence  of  the  stream.  On 
these  accounts,  the  slop"  towards  the  river,  how- 
ever much  more,  should  seldom  bo  less  than  three  ' 
or  four  feet  horisontal,  to  one  perpendieiilnr.*  i 
The  top  of  the  cmtiankment  ought  to  be  two  or 
three  feet  higher  than  the  level  of  tbe  bigheet 
knows  inundation ;  end  tin  eoet  of  fmwiwg  It 
will  vary  in  different  circumstances  from  2d.  to 
6d.  per  cubic  yard,  and  maj  mily  be  estimated, 
in  any  partteider  eeie,  bf  eelenleting  the  nutn- 
ber  of  required  cubic  yards. 

If  the  embankment  is  wanted  to  resist  the  ac- 
tion of  the  tidal  waves,  cither  in  a  bay  or  upon 
the  open  shore,  especially  if  it  must  confront  that 
action  not  only  dnrinj^  the  height  of  spring  tides, 
but  down  to  a  portion  also  of  neap  tides,  it  cnn- 
not  be  fimned,  in  any  very  fine  or  lokrahly 
ablo  manner,  of  i>thf-r  materials  or  with  litrhtt  r  | 
work  than  those  of  a  massive  stone  bulwnrk.  | 
The  daily  adtieii  of  the  een  water,  end  eepooinOy 
the  occasional  tempestuous  action  of  the  billows, 
in  such  oircumetances,  would  speedily  destroy 
the  vegetation  and  tear  up  the  surftce  of  t^ 
best  possible  turf-clad  mound.   *'  The  stone  bo^  | 
wark  should  be  built  along  the  bank,  in  n  direc- 
tion sloping  not  less  than  1|  or  8  to  1  from  tlw  i 
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of  fhe  groimd  up  to  tli«  level  of  high 
Vftier  of  spring^  tides,  from  whence  the  remain- 
mtr  bei^ht  may  l>e  mnfle  up  with  ttirf  ^lopin?  .? 
&r  4  to  1.  The  stones  of  the  bulwark  siiouid  be 
m  large  M  poarible,  well  bnilt,  and  as  cloeeljr 
jL'inted  as  practicable.  Imincdiatoly  b<.'hind,  the 
sfaoa  siMMild  be  filled  up  with  smaller  stones 
Vknmrn  in  «t  tuil  wii,  Mdi     «ttMot  b*  ArMm 

jt  the  reflux  of  the  %TavrR  thrr/ntrli  the  j  lints  of 
the  lu:ger  ones.  Behind  these,  ajpun,  the  space 
with  still  siaBlkf  ones  or  gtrnvcl, 
theD  with  tuxt,  furse,  or  other  material,  to 
it  the  sand  or  earth  of  the  embankment 
item  Wing  washed  away  by  the  reaction  of  the 
waters.   These  Utthwttto  beoone  rather  ezpen- 

sivv  far  ordinary  emV>anVTTn»nts,  pnrticnljirly 
w^flM  they  reqmire  raising  to  any  height.  Along 
tt«  ihMW  wmr  IVewhavM  and  Ldttih,  tat  mB»> 
pie.  which  are  protected  in  this  manner  by  bul- 
wfcs  extending  down  nearly  to  the  level  of  half 
ttie^  «Ai  wlMve  tiw  ilODee  vn  fcmd  en  the  mI- 
y»ccnt  beach,  the  expense  runs  not  less  than 
tnm  4b.  to  6Sb  per  square  ynxd^  reckoned  along 
the  snrfisoe  of  the  bulwark,  so  that,  if  tills,  for 
iMlMM^  h»  only  li  feet  from  top  to  bottom, 
eV"CTT  linear  yard  will  cost  I'is.,  besides  the  ex- 
panse of  the  embankment  itself.  In  every  case, 
lihmmipmm  wiQ  deprad  en  the  eitent  of  surfiMe 

in  th?  ^nl'.rtirl:,  nnd  the  price  prr  rare!  of  rollcct- 
isg  aad  building  the  ^nes.  Where  stones,  how- 
«««;cBMMl  b»lMid,ev«lMt»th*espeMeieioo 
gnat,  <^her  means  have  been  resorted  to  fur  de- 
the  bank,  such  as  are  mueh  oaed  ia  Hol- 
:  m  So^ttd  along  the  ooMl  of  Lkiooin- 
and  other  places.  These  oonsist  of  reeds 
«r  «rnw  kfy>t  dTwn  hj  planV^  r<r  pieces  of  wood 
pinned  into  the  bank ;  laggoie,  wicker-hurdles, 
acts  of  sfccaw-ropcs,  Ao.,  laid  along  the  sur&oe 
«f  the  brirxV.  or  wicicT  hedges  raised  along  the 
or  ia  panllel  rows  along  the  tlepe  of  the 


tioo  to  repair  the  opcniDini  or  lireaks  which  are 
occuniog  in  the  banks;  and,  for  this 
they  are  regularly  watabed  tiiroughout 
theycv.** 

EMBROCATION.  Any  medicinal  preparation 
er  C),)mpoand,  in  a  liquid  state,  and  of  a  warm, 
haliaf^nMheient  nature,  for  external  applioa- 

ttra  to  man  '^•r  the  domestic  animrils  l  y  friction, 
wtth  tJke  design  of  reheving  numbness,  sprains, 


pal  embrocation*;  in  uro  fnr  thr  hor>c  arc  employed 
for  tke  nlMf  of  bruises,  saddle^gaUs,  strwis  in 

Ammrtieo  of  Ito  bawls; 
principally  of  mush  ingredients 
jphfTT.  oil  of  turpentine,  muriate  or  water 
«f  aamoiu^  spirit  of  wine,  and  oil  of  origannm, 
fid  also,  when  active  counter-irritants  are  re> 
f^irvd,  of  flear  «f  amtaidaiid  kinotwe  of 


VrCfOMT.  TbtffitliBgef  a  fovogor 

fbtyo  y  from  the  womb  of  its  mother. 
Wriit  afcilfn  ■■liiijii  itMlf  has  eBaie  malSot- 


'  nation  which  prevents  partnrltiaiB,  or  when  the 

expulsive  power  of  the  mother's  womb  becomes 
prpmntnrt  ly  i  xhausted,  and  cannot  by  the  use 
ui  any  gate  stimulus  be  roused  again  into  action, 
I  the  operation  of  embryotomy  becomes  indispen- 
sable for  Raving  the  mother's  life.  Gases  of  ne- 
I  oessity  for  it  in  the  cow  and  the  mare  are  not  al- 
I  together  rare;  and,  ia  atteaa  the  calf  er  tiw  feat 
is  ci'iiiceriicd,  are  usually  occasioned  nriTjntnral 
enlargement  of  some  of  its  parts, — ^particularly 
iti  hold.  The  operation  is  perlbraied  by  passing 
up  the  hand,  with  a  curved,  blunt-pointed,  strong 
bistoury,  or  with  a  knife  similar  to  the  pruning- 
kaife  of  a  gardener,  but  more  curved  in  the 
blade,  and  cutting  away  and  abstracting  piece- 
meal the  part  or  parts  which  occasion  the  ob- 
struction, and  tfaaa  abstracting  the  general  mass 
ef  ftahodjr. 

EMERUS.  Pec  Conr,yin.\. 
EMETIC  TARTAR.  See  AniaovT. 
BHIGBATIOH.  ReoMfval  horn  om  qoobIit 
to  another,  for  the  purpose  of  permanent  resi- 
dence. Every  man  bom  &ee,  or  who  bad  ob- 
tained hb  fit^edom,  fbrniMly  bad  the  right  of 
emigrating.  But  aa  capital  and  power  were  lost 
to  a  state  by  the  removal  of  its  inhabitants,  it 
was  considered,  that  emigration  ought  to  he  for* 
bidden,  aad  tlw  people  ealy  aUowad  to  feaiovt 

from  ono  place  to  nno'her  within  the  limits  of 
the  state.  Experience,  however,  proved  that 
•ttdi  prohibilieiiaiMre  froltlMi^  aad  tbe  only  way 
to  guard  against  emigrations  was  by  the  flillest 
protection  of  property ;  hj  granting,  fxaedom  of 
conscience,  lusd  the  undistarbed  exereile  of  rali- 
gion ;  and  biy  not  banishing  subjects  from  Iftair 
country  on  account  of  their  relif^ionn  opinions, 
us  was  unce  done  (o.  g.,  in  F  rance  and  Saluburg); 
by  allowing  them,  under  the  protection  of  judi- 
cious laws,  with  the  a^rancc  of  freedom  in 
trade  and  oonmeroe,  the  undisturbed  i^oyment 
of  fridta  of  their  indnitry ;  by  not  exposing 
them  to  the  oppression  of  magistrates  ;  and  !iy 
dehinering  them  from  the  fear  of  iinreatonahie  or 
arbitrary  taaei.  Wban  m  aoomkr  hmr  moh 
resolution  is  required  to  abandon  for  ever  tbe 
home  to  which  man  is  bound  bv  tbo  strongest 
ties  of  recollection,  language,  and  habit,  to  seek 
aa  mMartaiafcttane  in  a  hnd  of  alnagei%  there 
is  DO  reason  to  believe,  that  large  masses  will 
ever  emigrate  without  the  most  urgent  UMtivee. 
WbeevMr  earfgrafti«B  ii  nwMBim,  it  ia  iioi  aa 
evil  itself  hnt  onh  Ih^  conscqncnct:'  and  symp- 
tom of  an  evil  arising  from  the  diieatisCsctiea  of 
the  people  witlitkeiroenditiaft.  IftUngalaw 
come  to  such  a  state,  that  aiea  think  they  can- 
not obey  the  laws  of  their  country  without  vio- 
lence to  their  consciences,  they  ought  to  be  at 
liberty  to  seek  in  other  oonntries  tdi^oni  and 
political  freedom.  Besides,  in  the  abstract,  emi- 
giatbn  is  a  right  inherent  in  man.  Every  par- 
aoii  deea  aa  anidt  aa  eaa  be  reqalieA  of  Un^  If 
he  obeys  the  laws  of  that  country  in  which  he 
dtooaea  to  reiide,  and  only  very  peculiar  circum- 
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•tanoM  can  justify  the  oheoking  of  emigration. 
The  most  cruel  tyranny  was  exercised  by  Louis 
XIV.,  when  he  deprived  the  Protestants  of  their 
religious  privileges,  and  endeavoured  to  prevent 
tiidr  cmigmlioo.  Themdof  govmnuMiitiittie 
wdfare  of  the  citizm^,  and  they  are  at  liberty  to 
retire  from  the  state  when  their  wel&re  is  no 
longer  provided  for  bj  the  state.  In  Amerioe, 
the  right  of  emigration  is  as  indisputable  as  the 
right  of  entinsr  iind  drinking.  It  is  one  of  the 
fundainouiui  privikges  of  the  English  nation, 
also,  to  leave  the  oountry  without  spedal  permis- 
sion, which  is  limited  only  in  regard  to  th  -s??  v,  ho 
stand  in  some  particular  relations  to  the  state, 
soeh  as  inagistntee  or  toldien:  and,  in  ootein 
cases,  it  may  be  taken  away  by  the  writ  nt  exeat 
r^rno,  under  the  great  or  privy  sea!.  Acts  of 
parliament  have  often  been  passed,  by  the  Eng- 
lish government,  to  prevent  its  citizens  frum 
engaging  in  foreign  military  service  ;  for  in- 
stance, in  that  of  the  South  American  insuxgents, 
in  1819;  hut  theee  were  not  Greeted  against 
riiiii^ration.  The  emigration  of  manufacturers 
of  wool,  silk,  iron,  &c.,  has  been  forbidden  by 
separate  laws  (by  those  of  1719,  5°  Oeo.  I.,  cap. 
i7;  1740,  23°  Oeo.  11.,  cap.  13,  and  1782,  22°  Geo. 
nr.,  cap.  60).  The  only  punishment,  however, 
for  emigrants  of  this  dau,  declining  to  return  on 
reeelirii^aflnianioiistothal  elbet,  is  the  loss  «f 

citizenship.  Thf^-o  who  insti;;at<'  them  to  rn:it 
the  country  are  liable  to  fine  and  imprisonment. 
The  Frsoeh  oode  also,  at  leaet  nwa  1788,  has 
permitted  unlimited  emigratiMi}  and  the  laws 
since  made  against  emigrants  were  only  owing 
to  the  hostile  spirit  of  most  of  those  who  emi- 
grated ;  for  the  emigrantawero  nnwilliiig  to  give 
up  their  ripht  of  citizrn'hip  in  Prance,  and  at- 
tacked the  new  government  in  the  ranks  of  its 
ftndgn  invaders.  By  the  aet  of  the  Gennan  oon- 
federation,  article  13,  the  right  of  emigration  is 
allowed  to  all  the  members  of  the  confederacy. 
Well  founded  information  in  regard  to  the  dan- 
gera  that  threaten  emigrants  in  fiwdgnoountries, 
measures  for  increasing  the  mean-?  of  kbonr,  the 
removal  of  the  artificial  restraints,  by  which  the 
great  maae  of  wealth  is  kept  in  a  ftwhan^  free- 
dom of  trade, — these  are  the  means  by  wfiiefi  a 
spirit  of  emigration  may  be  checked,  and  the 
fefa  of  heme  revived.  Prohibitione  of  emigra- 
tion are  unjast»  aa  wdl  as  impolitic,  and  always 
pri)V(>,  that  a  government  which  allows  tbem  has 
an  incorrect  idea  of  its  rights. 

1%e  prindpaloonntriea  from  wfaioh  emigration 
at  present  takes  place  to  thr  T^nitcd  States,  are 
Oreat  Britain,  Irdand,Switzerhind,  Alsaoe,Wur- 
temhag.  Tnm  Bnglai^  and  Ireland,  a  large 
emigration  takes  place,  also,  to  Canada,  New 
South  Wales,  Van  Dieraen's  Land,  &c.  ;  from 
Wurtemberg  and  Prussia  tu  Russia  and  Poland, 
which,  however,  has  been  less  extensive  of  hite ; 
from  the  Eastern  and  Northern  States  of  the 
United  States  to  the  Western  States;  of  coloured 
ptnona  from  the  United  Statee  to  lAierin  in 


Africa,  and  to  Hayti, — very  few,  however,  in 
number,  particularly  to  the  latter  oountry. 

EMOLLIENT.    An  external  medicinal  appli- 
cation which  softens  tlie  parts  to  which  it  is  ap- 
plied, or  whieh  diminishes  their  stiffiMSi^  aad  | 
reduces  their  rigi^^ity  into  suppleness, 

£MP£TBUM.   See  CaowBSiiBT.  I 

BMPHT8RMA.  A  soft  tamonr  or  series  of ' 
soft  tumours  occasioned  by  the  admission  of  air 
into  the  cellular  membrane  or  cellular  tissae  of 
an  nuimal.  Butchers  often  produce  an  arti6ciAl 
kind  of  it  in  veal,  by  blowing  with  their  moath 
into  flaccitl  pnrt'?  of  the  caroass,  and  making  the 
cellular  tissue  rise  into  apparent  jduminiess.  Em- 
physema in  tlie  living  soljeet  ie  oavsed  soaMtinei 
by  the  entrance  of  the  atmosph  rlc  air  into  a 
wound,  but  &r  more  firequeutly  by  the  inter- 
nal morbid  action  of  pestilential  epidemics,  and 
by  wounds  and  irretention  of  the  trachea,  the 
bronchia,  or  the  substance  of  the  luni:;?.  It  is 
sometimes  confined  to  a  particular  part  of  the 
bodr;  hut,  in  many  Instaneea,  it  iUifiisss  itssif 
through  many  parts,  or  even  throughout  the  whole 
cellular  tissue  from  head  to  foot,  and  rendon 
the  animal  a  bloated,  unsightly,  inflated  bsml 
It  is  always  more  or  less  irritating ;  and,  when 
extensively  diffused,  renders  the  patient  miser- 
able, and  may  alTect  his  life.  When  it  occurs  la 
tlw  hovas^  the  air  should  be  let  out  by  gentle 
puncturing,  and  the  oonstitntirm  strengthened 
by  means  of  tonics ;  and  if  it  return  and  piofe 
obetinate,  it  must  be  kept  down  hy  modants 
pressure,  gentle  frictions,  and,  if  possible,  the 
closing  up  of  the  inlet  of  the  air  by  the  exflite* 
tucot  of  strong  local  irritation. 

EMULSION.  A  mixture  of  water  and  iael 
oil,  in  which  the  latter  is  maintained  in  a  state 
of  diffusion  through  the  former,  by  moans  of  ma- 
cilago,  fecula,  aaodiarine  matter,  the  yolk  of  sa 
egg,  or  a  little  alkali.   Emulsions  are  hland,  ' 
milky,  and  inodorous,  and  possess  the  reputation, 
in  both  human  and  cattle  medicine,  of  acting 
beneficially  and  at  the  same  time  very  gently  on 
the  pectoral  organs.    But  they  require  to  be  ; 
strictly  extemporaneous  preparations ;  for,  in  s  1 
diovt  time,  the  oil  rises  to  tike  suifroe  like  a  tUsk  I 
cream;  and  in  48  hours,  thry  nprr  attacked  by  the  ' 
acetous  fermentation,  and  in  ooasequoaoe  be-  [| 
come  rapidly  raneid.  < 

ENAMEL.   The  highly  polished  and  exceed-  ■} 
ingly  hard  substance  which  covers  all  the  hctilthv 
j  portions  of  animal  teeth  exterior  to  the  gum& 
Bee  the  artieiea  Toora  and  Aoa  or  AancaiA 

FNCETJA.  A  genus  of  beautiful,  small,  ever-  | 
green,  greenhouse  shrab^  of  the  sunflower  divi-  | 
sion  of  .the  oompesita  oidmr.  Thib  eanesoent  spe> 
cies,  E.  canetctnty  called  in  the  Hortus  Keweoris 
PalloMa  hafimifolia,  is  a  native  of  Peru,  and  was 
introduced  thenoe  to  Britain  in  the  latter  part 
of  last  century.  Its  stem  is  much  bnnolied,and 
about  2  or  3  feet  high  ;  its  Icnvrs  nro  larg?, 
hoary,  and  ovate  triangular ;  and  its  flowers  are 
prodnood  in  corymbs,  and  have  eadi  n 
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paiflB  disk  tad  abont  twelve  fine  yellow  rays, 
'    aai  usnaU J  appear  in  July.   The  halimus-ieaved 
■    ^Mcies,  K,  halimifUiay  called  by  Willdenow  Pal- 
laaia  jrmdtj/hm, »  mauhx  in  height  and  habit 
to  the  preceding,  and  WM  iiitr«dil«ed  aboiit  20 
'  ynn  ago  from  Mexico. 

nrCHAirntB*8inOHTBRA]>Br-lM>tani«»]]7 
Circfo.    A  small  penn?  df  handsome,  hardy,  per- 
emiiai- rooted,  herbaceous  plants,  of  the  order 
Omgrariaey— ^diat  to  whidi  llie  «lttUas,  epilo- 
feioauv  Oenotheras,  and  foschias  belong.  The  com- 
mon or  Parisian  species,  Circaa  IvUtiana,  grovrs 
wild  in  chorchjaids,  hedge-bottoms,  orchards, 
'  shadj  woods,  and  other  shady  places  in  Britain. 
Its  rttot  is  powerfully  creeping,  and  mightily  pro- 
lific of  new  indiTiduaia ;  its  stem  is  roand,  braach- 
■1^  md  mbont  90  faMbsa  high ;  its  leavn  are  op- 
|>o«te.  heart  =hap<}d,  wav»^r^  ■'lightly  toothed,  dark 
daU  green  above,  and  palv  below ;  its  flowers  are 
pndimdirtfheaiidwifthetlallcBinloOMaQinpound 
spikes,  ani  are  sraall,  two-petalled,  and  whitish- 
nd,  Ukd  bloom  from  June  till  Aagost ;  and  its 
flrait  is  *  roo^  atpsuie,  or  hookedly  bristly  barr, 
MeloSBIg  two  obloOg  terfa   Tlw  mountain  spe- 
cie* ^  *nr.))tn'^^.  frrows  wild  nn  the  mount^iina  of 
Britain,  Lut  usually  has  only  one-fourth  of  the 
I   kMg^t  of  Stem  of  the  common  species,  and  hlooma 
fijm  Jane  till  Septemlicr.     The  intrrmediate 
I    qwciff,  C.  intermedia^  was  introduced  about  26 
'   jMcs  090  fton  oontfamlal  Soiopo. 
j      ENCLOSURE.  A  piece  of  ground  Burrounded  by 
I  sfnoo;  oTyaooordingtoanobTiotts  figure  of  speech, 
I  tta  tee*  «lii«h  flvromdi  the  pieee  of  gromd. 
PfiTlfH"Tm  in  towns  are  designed  to  protect  yards, 
ploCa.  axul  buildings  from  the  intrusions  and  de- 
.   predatioQS  of  man  and  of  the  Iuvtct  animals ;  and 
j  TinsnTTS  in  the  country  •»  designed  either  to 
nark  and  n.iiutain  the  "cpnmtinn  of  mntirnoiis 
>  satstiis, — to  coohno  depasturing  animals  or  Hocks 
wtthHi  i^wa  HHit^-HMT  to  proteefc  eoltiwlad 
pUata,        th^T  trees  prain,  esculent  herbs,  or 
,  faatore  grasses,  from  the  depredations  of  men, 
I  Mdtho  aggrfioniofwiUaafanahorof  Itranger 
aitle.    Enclosures  throughout  estatst,  ia  tho 
present  improved  condition  of  agriculture,  pre- 
vem  t  he  trespasses  of  man  and  beast,  shelter  corn 
aiyi  eaitie  against  wmeiluikiiiMicies  of  weather, 
ifi.rd  fl  -rVf  protection  and  peace  while  they  are 
iff»Hiig  or  at  rest,  beautify  the  face  of  the  coun- 
in^  oaJtaMW  Oo  idm  «f  liad,  nlievo  tiw  flvm- 
«•*»  mind  from  rare  as  to  the  safety  of  his  crops 
and  flocka,  and  impart  confidence  to  the  landlord 
ttBt»«oloaffM  lio  iMiotMii  CbeiD,  tliaf  vSI  w- 
mn  the  cuoservalioa  and  ewk  tlw  impcovmient 
af  Us  estate. 

Tbe  earbeat  endoenres  probaUy  dated  as  high 
■S  Ihc  ed^ni  of  landed  property,  ur  the  appropri- 
■tron  of  particular  districts  and  tracts  Vy  fami- 
Ims  and  individuals  of  nomades  and  shcphcrd- 
pfrfMshi;  boi  thojr  wem  to  have  been  made  on 
asily  the  be«t  d^^cripti  ris  of  land,  and  to  hn%e 
manisli  il  onlf 'm  the  erection  of  boundaries  or 
wmAm,  When  popnktiMi  iiMreued,  and  ngri- 
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cultural  prodoce  row  in  nine,  lands  of  second- 
rate  qnality  were  also  appropriated  anil  f^n closed  ;  ' 
when  population  multiplied,  and  agricultural 
produce  became  dear,  all  lands  but  the  very  poor- 
est were  divided  and  cnclt)Si'd  ;  and  when  popula-  , 
tion  became  dense,  and  agricultural  produce  rose  1 
to  meli  nqmtfc  u  sonetimss  to  naliae  flHniiM  | 
prices,  even  the  hun^rirFt  and  most  churlish  1 
soils  which  posswsed  any  capability  whatever  of  . 
profitable  edlttn  beome  •endoaed.  Hence  tlw 
steady  and  rapid  progress  of  the  work  of  enclos- 
ing waste  lands,  dividing  commons,  and  fencing  ' ' 
moors  and  uplands  within  Great  Britain  during 
the  last  centttry;  and  hence,  too,  some  compara- 
tively modem  acts  of  the  British  Legisluture, 
first  for  {ffomoting  the  division  and  enclosure  of  | 
partieolar  estates,  and  next  fat  fiwrilitating  the 
enclosure  of  evaiy  piofitaUe  pieoe  of  lend  iritibiii 
the  empiiSb 

An  aneieiit  mid  very  prevalent  method  of  eD> 

closing  the  parts  of  an  estate  or  a  farm  was  sim- 
ply to  separate  the  arable  lands  from  the  pas- 
tures ;  and  this  method  was,  at  a  comparatively  . , 
recent  period,  common  in  Britain,  and  still  lin-  | 
gersin  the  outskirts  of  the  Orknevs,  the  Shetlanda,  ' 
and  some  other  remote  and  uuunprovod  districts,  , 
under  the  name  of  infield  and  outfield.  The  an-  |j 
cient  Egyptians  intersected  or  subdivided  the  I 
rich  corn-lands  of  the  ^iile  by  means  of  canals  1 
MidditdMsjthoaiidentGieelEBpfobalilyluidBO  { 
other  enclosures  than  ring-fences  round  arable 
lands;  and  the  ancient  Romans  enclosed  g^dens  | 
•ad  ondtBide,  mede  ring-finwei  Tomid  enble  | 
lands,  and  had  enclosures  for  deer,  wild  boars,  | 
and  other  wild  animals,  but  neither  mbdivided 
their  corn-lands  into  fields  nor  converted  their  j 
pastoveeiatoiMedows  and  sheltered  sheep-walks,  j 
Wherever  modem  farming  continues  bo  antique  ' 
and  rude  as  to  consist  simply  of  the  two  uninter-  | 
minted  depeftmenle  of  tUhge  and  gnsiBg,  the  ' 
ancient  sparse  and  slovenly  method  of  enclosure 
is  still  more  or  less  practised ;  bat  wherever  fiurm- 
ing  hM  tho  impfored  and  lational  dmnoter  of 
alternate  husbandry,  whether  in  a  merely  rudi- 
mental  or  in  a  fully  vigorous  condition,  a  subdi- 
vided, multiform,  and  minutely  sheltering  and 
protecting  method  of  endonra  has,  in  some  de- 
gree, been  found  necessary.    Throii-^'""*f '■Jinfe,  j 
in  consequence  of  the  great  subdivisioa  of  pro-  | 
pertj  oeearioned  by  the  extinotion  of  the  law  of  I 
primogeniture,  field  enclosures  are  of  rare  occur- 
rence,androwBoftrees,afewmarch-8toneo,orevea  j 
dialattfc  eariea  of  tingle  trees,  frequently  serve  as 
the  boundaries  of  estates.  Throughout  Oermany, 
Switzerland,  Spain,  and  Italy,  enclosures  occur 
chiefly  in  the  immediate  vicinity  of  villages  and 
fium-houses,  and  a  large  proportion  of  the  tillage 
lands  are  quite  open  and  exposed     Btit  through- 
out Holland,  Belgium,  and  a  great  port  of  the 
ionth  of  Unglaiidi  faedgM  and  hedgMww  tieea 
'  arc  rn  mtiltitudinous  and  superabundant  as  to 
crowd  and  almost  choke  the  landscape.  Through- 
oat  belaiid,  too,  endesiuea,  though  asoally  of  a 
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bald  appearance  and  often  of  ineffident  charac- 
ter, sra  to  wuneroiui  and  miwiCe  m  to  ent  nuwt  of 

the  aral)le  lands  into  mere  plots  and  patches.  In 
the  north  of  England,  hovever,  and  in  many 
of  tbe  ionrtaad  dfalrioto  of  Soottand,  the  prevail- 
ing enoktures  poiseM  admirable  adaptation  to 
the  improved  condition  of  agricalture,  and  are 
abundantly  creditable  to  thu  i^nomizing  and 
i  utilitarian  ipiiit  of  tho  age.  "  There,  not  only 
whole  farms  are  enclosed,  but  the  size  of  the  en-  ' 
cloiaxee  oonfonns  to  that  gystem  of  husbandry 

I  whldi  li«titadtotlieiiat«ittoftiieaoiL  Thete, 
the  ;::row;ng^  crops  of  all  kinds  receive  shelter 
from  the  viciaHtudea  of  the  weather,  and  proteo- 
tkukfrom  tll«depf«ialM«aofUTastoak;aiidtlie 
live  stock  themselves  enjoy,  as  a  recompense  for 

■  their  confinement  within  iho  MudMurM^  peace 
and  plenty  unmolested." 

Enclosures,  though  in  their  own  nature  highly 
and  unqualifiedly  beneficial,  may  be.  and  often 
are,  so  constructed  as  to  entail  upon  a  farm  con- 
•idaiablo  disadvantages  and  kMMa.  Enclosures 

I  suitable  for  one  kind  of  lands,  may  be  decidedly 

I:  unsuitable  for  another  kind.   £n<doflure8  of  small 
I  and  moltttadinoas  ohataotar  upon  low  fbrtilt 
. '  lands,  occasion  a  needless  and  somewhat  great  ' 
!  waste  of  surface,  and  oonsidaraUjr  embarrass  the 
i  openUiions  of  tilhige  and  «f  hoiaaJuMiiig  hoa- 
I  bandij.  Bndosur^  of  thiok,  bushy,  vntgnmu 
!  hedge,  especially  when  unneoeesarily  numerous, 
I  produce  too  much  shade,  harbour  insects,  dilute 
'  the  fertility  of  the  margins  of  fieUs^  and  occasion 
sheep  and  cattle  fully  aa  much  torture  n'^  Rliclter. 
Enclosures  of  inoonvenient  shape,  and  disposed 
naoonlbimably  with  the  dope  or  poniion  of  tha 
ground,  ca.u.se  oxccssivo  vvrtsto  and  embarrass- 
mmt,  and  ought,  in  most  instjinnes^  to  be  totally 
dattroyadaadxemodallfld.  Kneloaores  formed  of 
plants  with  deonrrent  roots,  or  enclosures  of  per- 
fectly suitable  plants  intermixed  with  such  trees 
as  wiUoWB,  poplars,  the  common  elm,  or  the  com- 
mon ash,  damage  drains,  deterion^  or  destroy 
I  the  borders  of  the  fields,  and  make  large  under- 
ground enoroachments  upon  the  space  which 
oa^  to  ba  oompiod  bjr  tiUaga  oropa.   ^Tt  haa 
also  been  remarket!  "  says  Sir  John  Sinclair, 
"  that  endusurea  ore  attended  with  this  disad- 
vantage, that  they  retain  moiifeara  among  the 
trees  and  hedges,  and  prevent  the  full  effect  of 
wind  in  drying  the  crop  during  harvest.  But 
this  iooonv«nienoe  is  in  some  degree  com])eufiat«d 
by  tho  oorabooomiBg  earlier  ripe,  from  the  warmth 
which  the  eTT^Iosurcs  furnish.    Some  have  ima* 
gined  that  the  soil  might  be  ii\jttred  by  the  greater 
avaporatioa  whiah  the  wasnth  of  etulosttresmay 
occasion  ,  btit  it  can  hardly  be  disputed,  that 
evaporation  is  more  promoted  by  free  air  and 
windthanbyhcal**  ToUbonghthMehttertvili 
are  faaciful,  those  from  ill-adaptation,  over-abun- 
dance, bad  shape,  wrong  material,  and  intermixed 
I  ^  decurrent-rooted  trees  are  real,  and  ought  to  be 
'    Btudiouiily  avoided.   Mr.  Grant,  speaking  in  1846 
l(  of  Davonshira  and  tha  aaighbooriog  ooontioi, 


and  aUuding  to  the  encloeure-statistics  of  10 
parishes  as  a  spBeiinen  of  the  whole diatriel, says, 
"The  hedges  ocrui  v  in  some  cases  fully  10  pt-r 
cent., — but,  on  an  average  of  thasa  ten  parishes,  i 
7^  per  oent  or  1  aen  fat  14.  tliefjr  ihada  and  ior  | 
jure  at  least  half  as  much ;  most  peisoBi,  kad^ 
lord<»  a«  well  as  tenants,  whose  opinions  I  have 
asked,  say  quite  as  much  more.  They  harbour 
birds  and  vermin  which  injnna  tha  on^ ;  and 
thnt  thia  is  no  small  evil  any  on©  may  satisfy 
himself,  by  going  into  a  field  just  before  Itarvert. 
They  aia  mmeriaa  far  waoda ;  thagr  piovsai  thai 
free  circulation  of  air,  so  necessary  to  the  healthy 
growth  of  i^ants  as  well  as  animals;  they  are 
obttadea  to  the  drainage  of  tha  aoU,  tha  note 
found  in  them  frequently  choking  up  the  drains. 
They  are  expensive  to  erect  as  well  as  to  keep  in 
repair.  The  soil  on  each  side  of  them  is  generally 
thinner,  from  the  materials  fiw  oiaking  the  boaka 
being  taken  from  it.  So  many  small  enclosures 
require  a  much  greater  number  of  gates  ;  which 
hava  to  be  kept  up  and  nnewad ;  and  thayflaoae 
a  mtich  greater  number  of  small  lanes  and  carl> 
tracks  leading  from  one  place  another.  Tha 
ftneea  benif  in  the  meat  oasas  crooked,  and  tiia 
fields  of  every  shape  but  right  angled,  the  labour 
of  every  operation  of  the  form,  partioolarly  plough- 
ing, is  most  materially  increased.  TUi  aiil  ia 
anything  but  a  triBing  one,  especially  when  to  it 
is  added  the  labour  caused  by  the  root?*  of  (tops 
which  shoot  out  into  the  fields.  In  any  pan.sb 
this  is  felt ;  but  in  subh  a  paiiih  at  Rewe,  where 
there  is  much  timber,  one  may  see,  when  the 
ground  is  laid  open  by  the  plough,  that  the  ruote 
oTtha  treea  oroM  «adi  otbar  ftom  opposite  aiJaa 

of  the  field." 

Carse  lands,  or  other  flat  day  lands,  in  oonaa- 
quenoaof  tfaair  UBiaitabhiMiate  penaanit  paa- 
ture,  raqniia  enclosures  ka  aa  a  protection  from 

the  trespasses  of  cattle  than  as  &  shelter  from  the 
weather ;  yet,  though  iu  many  instances  thought 
too  valuable  to  be  subdivided  otherwise  than  bjr 
drain-trenches,  they  obviously  acquire  an  incrr- 
ment  of  value  from  judiciously  disposed  thora- 
fsnoei.  Snelowma  on  all  parts  of  aB  tena  of 
mixed  husbandry  arc  indispensable.  A  diviaion 
fenoa  onght  to  be  run  between  the  daj  portion 
and  the  loam  portion  of  every  estate  wbkh  oon- 
sists  partly  of  clay  and  partly  of  loam.  Encloi 
euros  for  the  sheltering  of  flocks  on  mountain- 
pastures,  frequently  re([uiro  to  be  aided  by  belta 
and  OMMSai  of  plantation,  and,  in  all  oaSM^  <N|^t 
to  be  disposed  in  l;\rpro  Ji">  ision.^.  The  enclr»«*ures 
of  extensive  uphuid  sheep-ianns,  besides  beiug  ao 
oomprehensive  as  to  allow  amplitude  of  noopa 
proportionn.t«  to  the  scantiness  of  the  herbage, 
ought  to  comprise  a  ram-park  for  the  secluaton 
and  sola  «sa  of  rani,  an  hospital-paik  tott  the 
extra-shelter  and  rich  feeding  of  diseased  sheep, 
a  water-meadow  or  park  of  early  grassea,  and 
plots  or  fields  of  sufficient  extent  for  the  raising 
of  supplies  of  turnips  and  other  green  food  fo« 
tha  piaohias  pactoda  of  winter  and  aai^  ivcing. 
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The  position  of  enclosures  oaght  to  to  deter- 
mined chit-fly  by  the  iuclination  of  the  ground 
And  the  direction  of  its  ridges.  The  oorners  of 
•II  cadoauw  of  anbb  bnd  ought  to  he  zi|^t> 
axigled,  l>ocause  the  plough  can  turn  over  a 
greater  a^Egroig&te  of  •urfiMW  in  four  aquue  oor- 
acn,  tiiaa  in  two  obtnw-witfad  end  two  Mttte- 
nngled  oorners.   In  most  oircumstanoes,  particu- 
larly on  stiff  lands,  a  periiBOtly  square  enclosure 
is  the  shape  most  economical  for  tillage;  but 
whes  Um  rVirg*T*'ig  is  alwajs  in  one  direction, 
the  parallelogram  or  oblong  rectangle  is  decidedly 
pr^tfahk ;  and,  in  the  latter  case,  the  longer 
wUm  of  tlie  pewHelogfMP  ought  if  powiMe  toofr 
tend  eatst  and  vrest.   Contiguous  or  successive 
i  ought  all  to  run  parallel  to  one  ano- 
henever  any  wedge-shaped  or  oon^ 
rectangular  piece  is  unavoidable,  it  ought  to  be 
disposed  on  the  border  of  the  farm.   A  £Bnoe 
a&oog  the  summit  of  a  broad-backed  rising-gronnd 
^^""^  more  shelter  than  in  any  other  situation, 
imd  eminently  confers  it  on  both  sides  ;  so  that, 
whenever  other  circumstances  permit,  the  lines 
nf  mrlosnm  should  be  eeleoted  along  the  highest 
g~  •■\rA        But  it  ..'i  n  rally  happens  that  the 
kiwer  ends  of  fields  cannot  be  enclosed  in  a 
■tnuglit  linorHi  riifnlet  or  hoUow  between  two 
r^iinjgjuunds  frequently  terminating  their  lower 
In  that  case,  th«  ienoe  ought  to  foUuw 
of  the  water  or  hollow  ground,  in 
to  provide  an  egress  for  the  sudiMSO-water 
e>>ming  frfn!  both  f'uh-a  of  the  risinj»  ground.  A 
ticrpentuu:  leuev  lu  a  hollow,  coutrary  to  one  on 
•  riaiig  ground,  affords  more  shelter  than  a 
straight  one,  in  the  direction  of  the  wind,  which 
almost  alwajs  takes  the  direction  of  the  vallej. 
A  pohlie  road  or  canal  pamng  throogh  a  pro- 
pertj,  or  an  old  plantation  growing  in  the  mid- 
die  of  the  land,  alTects  the  shaping  out  of  enolo> 
mwtliv  anj  of  tbem  ezieti  before  or 
'  tbe  land  is  enclosed,  tlie  irr^ular  sides  of 
tb*  enclosnres  which  alone  should  cont^n  wedge- 
Mtskpoti  ridges,  should  be  placed  next  the  ob- 


On  carse  farm?.  ?.nd  on  farms  of  every  oth'?r 
fciad  devoted  wholij  to  the  produce  of  a  maxi- 
BMrn  qwiititf  of  oora,  tbe  iwiiiber  of  endoeaiw 
o  i^ht  to  correspond  with  the  cTiraes  in  the  to 
tatioa  of  crops.  A  claj        of  210  acres,  with 
a  lajntioa  of  frUow,  wfieat,  barlej,  grass,  oats, 
or  wheat,  beans,  and  wheat,  or  any  other  rota- 
tioo  of  seven  courses,  might  be  divided  into  either 
14  fields  of  15  acres  each  or  7  fields  of  30  acres 
eecfc  ;  bat  14  fields  would  occasion  an  unneoee- 
tarv  waste  '^■f  trround  with  the  occupancy  of 
tmoe»,  and  an  unnecesaaiy  outlay  for  the  fences 
thsMilvei^  for  gvlee,  and  for  keeping  the  enelo* 
fire?  in  repair  ;  and  each  of  7  fields  of  30  acres, 
if  dt^weed  in  a  parallelogram  of  ^0  yards  in 
lagth  and  950  yards  in  breadth,  it  not  too  large 
for  cajoyin^  all  the  sheltering  benefits  of  the 
fcocf  5,  and.  ifJevch  would  freely  allow  the  draught 
hon«»    th«f  plough  to  traverse  from  side  to  side 
It 


at  a  single  breathing-time.  On  farms  of  mixed 
husbandry,  whatever  be  the  rotation  practised, 
the  welfare  of  live-stock  is  as  much  an  object  of 
eoUaitude  as  the  eoonomising  of  ground  and 
labour,  and  is  very  materially  promoted  by  sraall- 
ness  of  herds  and  freshness  of  pasture ;  so  that, 
on  tunu  of  thie  land,  an  enelaiiive  of  abont  8S 
acres,  disposed  in  a  paraOfllogiam  of  about  450 
yards  by  270,  would  be  a  very  suitable  size  and 
shape,  adapting  itself  at  once  to  facile  iabour  in 
the  tillage  years  uf  the  rotation,  to  the  feeding 
of  sheep  on  turnips  on  the  ground  in  winter,  and 
to  the  grazing  of  cattle  in  the  summer  and  au- 
tanuieftheyearBoflea>bnd.  An  exoeUent  aiae 
and  di8p<  siti  -n  of  farm  with  loamy  soil  and 
under  mixed  husbAndry— exoellent  for  both  the 
tenant  and  the  i»nd]ord---is  000  aerei  so  divided 
as  to  assign  four  fields  of  each  25  acres  to  each  of 
the  systems  of  rotation.  But  two  or  three  small 
enclosures,  of  from  one  acre  to  five  acres  each, 
and  situated  in  the  vidnity  of  the  &nn-offices, 
are  requisite  on  every  large  or  moderately  sized 
farm  which  rears  live-stock ;  and  these  may  be 
used  for  rams  when  out  of  seaeon,foroehee  when 
weaning,  for  ewes  when  lambing,  for  a  mare  and 
her  young  foal  till  she  acquire  strength,  for  a 
ataUion  at  grass,  and  for  the  ledBifon  or  the 
special  shelter  and  careful  feeding  of  sick  and 
coi^valesce&t  animals.  A  farm  of  loamy  soil, 
under  the  mixed  husbandry,  and  not  more  than 
125  aetea  in  extent,  onght,for  the  sake  of  econo- 
my in  ground  and  management,  to  have  only  as 
many  fields  as  theru  arc  years  in  the  rotation, — 
five  fields  of  25  acres  each,  if  for  a  five  years' 
course,  or  six  fields  of  nearly  21  acres  each  if  for 
a  six  years'  course ;  and  when  a  sm&ller  quantity 
than  an  entire  fidd  ii  at  any  time  wanted  for  a 
purpose  which  requires  enclosure,  it  may  be  se- 
parated by  some  cheap  and  facile  temporary 
fonoe.  The  principal  Idnda  of  endosnree^  ai^ 
the  methods  of  making  and  preserving  them  wiU 
be  discussed  in  the  articles  Fence,  Ucdoe,  and 
Wall. — Miller  s  Diciioitari/  by  Rennie. — QuarUrty 
Journal  of  A ffricitlture.— Journal  of  the  Royal 
AffrieuUunU  Society  of  England. — Sir  John  Sin- 
clair'* Code  of  AgricvUure. — The  Farmer's  Maga- 
tim. — IhjfU^s  FnuHMl  SuAmiry. — £o«dba*« 

(j  ardent Magaz ; ;  ■. 

E^  DBMIG  BiSEASfia  Diseases  which  pro- 
vail  in  paflieQiardiftriole,batdenot«]cCciid  into 
other  districts.  They  are  not  frequent  among 
brutes ;  yet  a  malignant  disease  which  prevails 
among  homed  cattle  in  some  parts  of  continental 
Enrope,  and  is  quite  unknown  in  Britain,  maj 
be  referred  to  as  a  formidable  instance. 

£N  D I V  E.  Two  species  of  cultivated,  herbace- 
ous plants,  of  the  Soooory  genua.  The  wUd  euo> 
cory,  Cichorium  inti/lia,  is  perennial,  branching, 
and  about  two  feet  high ;  the  leaves  oblong  lance- 
olate and  randnate^  a  little  bury  on  the  nerrures ; 
the  flowers  axillary,  geminate  and  nearly  sessile,  of 
a  blue  colour,  and  resembling  in  size  and  form  those 
of  tihedanddion:  it  likewise  belongs  to  the  same 
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aatonl  fiunily,  Oompontn.    The  wiM  11100017 

contains  a  milky  juice,  and  has  been  frequently 
Mnplojed  bj  physicians  as  a  tonic  and  a|>erient : 
idi«n  l»lMidied»  ite  bitlemcn  b  very  nmefa  di- 
minished, and  in  this  state  it  is  eaten  in  soups  as 
a  fialad,  particularly  in  France,  as  it  was  formerly 
by  the  ancient  Komaos :  it  is  also  extenfiivuiy 
eoltiTmted  in  Italy  for  fodder,  and  the  root,  when 
roasted,  has  V  een  Tiged  as  a  substitute  for  coffee. 
Indigenous  plants  of  it  occur  in  some  gravelly 
lands  of  botii  Stootiuid  waA  England.  The  m- 
dive,  C.  endivia,  is  perhaps  only  a  cultivated  vari- 
ety of  the  former  plant,  yet  is  usually  regarded 
as  quite  a  distinct  species,  and  believed  to  have 
been  brought  to  Britain  about  three  centuries 
ago  from  India.  It  differs  from  the  wild  suc- 
cory in  being  annual,  more  elevated,  uid  hav- 
ing smooth,  entire^  or  denteted  IsftTsa,  rarely 
lobed,  and  in  its  flowera  being  some  of  them  ses- 
sile, and  others  upon  long  peduncles :  it  is  con- 
sidered in  France  une  of  the  best  esculents,  and 
is  eaten  in  salads,  ragouts,  as  a  pickle,  &c. 

EXDOCARP.  The  lowest  of  the  three  layers 
of  a  pericarp,  or  the  shell  or  rind  which  immedi- 
ately envelopee  the  kernel  of  »  etone  fruit.  Bee 
the  article  Pehioarp. 

ENDOQENS.  Plants  which  form  the  incre- 
ments of  the  growth  of  their  stems  by  additions 
to  their  centre.  All  ere  monocotyledons ;  and 
the  whole  group  and  monocotyledons  are  often  re- 
garded as  mutually  identical, — endogens  being 
the  dedgnatioii  of  the  mode  of  growth,  and  mo- 
nocotyledons the  designation  of  the  structure 
or  unity  of  the  seed-lobe ;  but  a  portion,  or  those 
which  form  the  increments  of  the  growth  of  their 
stems  wholly  by  additions  to  the  top,  are  some- 
times designated  acrogent.  Bee  the  nrtides  Bo- 
raxT  and  CoTTi^SDoa. 

BND0SM08B.  The  Impulie  l^wUeh  n  thin- 
nish  fluid  percolates  nnimal  or  vegetable  mem- 
brane into  a  thickish  fluid  from  which  the  mem- 
brane separates  it.  The  tera  endoemose  signifies 
"  a  rush  inward,"  and  was  coined  and  introduced 
by  Dutrochet ;  but  both  the  word  itself  and  the 
theory  which  it  designates  are  rejected  by  some 
phydologpets,  and  oonteeted  or  hdd  donbtftd  bj 
many.   See  tho  article  ABSoaraoM. 

ENEMA.  SeoQLXBTfiiu 

ENOBAVmrO'.  fiee  Obait»g  and  %umaa. 

ENKIANTHU&  A  emaU  genus  of  very  splen- 
did, Chinese,  evergreen  shrubs,  of  the  heath 
family.  The  five-flowered  species,  E.  ^uiwpte- 
fU)r%  was  intredttoed  to  Britun  in  IBIS,  and  the 
ncttr  d  species,  E.  rttknhva,  in  1822;  and  both 
attain  a  height  of  about  4  feet,  and  bloom  in  the 
latter  part  of  winter  and  early  part  of  spring. 
E.  guinjue/lora  is  a  symmetrical,  tall-shaped,  and 
clegantiv  outlined  plant,  with  rather  sparse  foli- 
age i  and  Its  tluwers  are  drooping  and  most  haud- 
eome  dusters  of  delicate,  pendohmi,  pinldth-cd- 
oured  bdla.  Both  tpeoiee  require  greeahonse 
culture. 

EEKEAMDEIA.  SeaBovivr. 


ENTAIL. 

BNTADA.  A  fMiratef  ttniar,  eUnkUng,ora»> 

mental  plants,  of  the  mimosa  division  of  the  le-  i 
gumiaous  order,  erected  bj  De  Candolie  and  i 
Adamott  eoatof  fivterite  (^eosee  of  the  faiai  I  \ 
mimosa.  Tbm  riigie  epikod  epeeiei,  £  mamna-  . 

rh'fa,  was  formerly  called  Mimom  e>itada,  and  is  ] 
known  under  the  name  oi  entada  among  the  na- 
tives of  Milabar.  All  the  species  are  tvofieal, 
and  attain  nafninnn  height  of  nbeat  16  erSO 
feet. 

ENTAIL.  An  entafl  indndee  every  Bpedes  of  | 

settlement,  from  a  simple  destination,  which 
merely  cuts  off  the  heir  at  law,  to  a  deed  which 
secures  the  succesaiun  to  a  long  series  of  heirs, 
and  contains  the  strictest  pmliibitions  from  sell-  '  [ 
ing.  alienating,  contracting  debts,  fac,  and  guard-  I ' 
ed  by  irritant  and  resolutive  oUtoses.  The  follow-  j 
ing  admirahle  aoeoontof  the  law  of  entafl  as  Crist'  | 
ing  in  Scotland,  and  its  most  mischievous  elfects  | 
in  that  country,  is  from  the  pen  of  that  acute  . 
and  unprejudiced  observer, '  The  Times  Commis- 
Bioner,'  in  one  of  his  despatches  from  the  Scottish  j 
Higlilanda  iu  October  184f).— We  gladly  give  it  j 
a  permanent  place  in  the  columns  of  oar  Cyclo-  j 
pedin:  I 

"Laing,  in  his  '  History  of  Scotland'  (Vol.  iv. 
B.  ix.),  attributes  the  passing  of  the  law  which 
gave  efficacy  to  perpetual  entails — namely,  the 
1st  James  VII.,  of  Scotland,  cap.  22,  '  An  Act 
concerning  Tailzies,*  enacted  in  1685— to  'the  , ! 
secret  alarm  of  the  nobility  at  the  retrospecUTe  ^ 
treasons  which  they  were  employed  to  ereate.* 
He  says  :  '  To  prt'Serve  their  c-t  iti  s  from  for-  | 
feiture  and  their  families  frum  ruin,  it  would  ' 
appear  that  they  sought  an  indirect  expedient  ' 
to  elude  the  iniquitous  laws  and  corrupt  prac-  j 
tices  which  they  were  too  dependent  to  reject  or 
resist.  Entails  had  already  been  introduced  in 
a  few  instances;  hut  were  reprobated,  as  repiig>- ! 
nant  to  tho  genius  of  the  laws.'   These  rra?nns  ' 
have,  however,  long  since  ceased  to  operate,  and  , 
the  device  which  rendered  a  man  only  toiant 
for  life  of  his  estate — that  in  case  of  f  rfeitore  it 
might  be  preserved  to  his  family — has  now  no 
defence,  when  in  other  respects  it  operates  most  ^ 
ii^ttrioady  on  the  wdJhre  of  the  ooamunity. 
The  law  thus  originated  was  continued  by  the 
nobihty  and  great  hinded  proprietors, '  in  order/ 
says  Dahrymple, '  to  preserve  <lidr  eatntes  from 
commerce,  and  from  falling  into  the  hands  of 
creditors,  to  whom  the  prodigality  or  misfortunes 
of  some  of  their  body  might  bind  them about 
as  dishonest  and  nnpdneipled  as  wdl  as  impolitic 
a  reason  as  was  ever  unbluahinglj  avowed  in 
support  of  any  law  whatever. 

**  I  shall  now  briefly  draw  attention,  in  order 
to  a  clear  understanding  of  the  matter,  to  what  . 
the  law  is.   In  England,  as  you  know,  the  statute 
De  Donit,  which  fixed  upon  us  the  same  perpetual 
enUuls  as  now  exist  in  Scothind,  was,  as  early  as  1 
the  time  of  Henry  VII.,  eluded  by  th(»  invention  | 
of  common  recoveries,  a  fictitious  proceeding  in  , 
the  eonrta  fivvooiied  by  the  judges,  or,  as  Blade- 
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?tonc  terms  it,  '  a  pt<t  from,*  by  means  of  whicli 
entails  were  effectually  barred,  and  thuir  \a\s- 
ehiwDos  effects  avoided ;  and  now,  by  one  of  the 
rec-^n*  T'^tJ  property  statutes,  passed  in  the  reign 
of  William  IV.,  abolishing  tine*  and  common  re- 
toreiiea.  a  lew  ewabnat  aad  more  fiusiU  mode 
of  acM>mpIIshing  the  same  end  by  deed  has  been 
sabstituied.  In  Scotland,  however,  no  such 
hAppy  oontriwiee  baa  defeated  tb^  fbU  and 
perpetnally  binding  effect. 

**  A  strict  entail  in  Scotland  is,  in  fact,  an  an- 
bazrabie  and  perfect  perpetuity,  giving  only  a 
Mb  lent  or  interest  to  the  pvemik  poiewor,  and 
okaxking  out  his  sacoeasors  down  to  thp  romotcRt 
i«aHuiid«men  or  aubatitutet,  all  of  whom  have, 
thiiH  fdii,  an  intareat  in  taking  earn  tint  tlia 
present  pofscssor  doea  n  uh::i;^  to  bind  the  estate 
ar  burden  it  in  any  manner  which  may  affect 
contingent  intemta,  and  in  mttohing  to 
erery  such  act  null  and  void.  Till  a  late 
period,  no  lease?  for  any  lonsf  term  certain  could 
ba  given  of  the  lands,  as  that  would  be  a  '  dLs- 
pon^*  wHhtn  the  atatuto.  The  estate  till  a 
recent  period  could  not  Ix;  charged  for  improve- 
or  for  the  support  of  younger  children,  as 
fraold  be  a  'eontnetMm  of  debts*  within 

statute,  and  the  present  possessor,  if  able, 
generally  unwilling  to  afford  such  improve- 
■kents,  at  the  expense  of  his  younger  children, 
for  iho  benefit  of  the  eldest  son,  to  whom  the 
estate  might  descend,  or  probably  at  the  cost  of 
kis  daughter*,  for  the  benefit  of  some  distant 
malataaiioh  of  tiia  fionily  appointed  to  nueMd 
hl:a  in  defiinlt  of  male  issue.  The  extent  to 
which  the  tenant-in-tail  in  possession  is  watched 
mmA  fettered  by  thoae  having  vested  interests  bf 
the  deed  of  entail  may  be  judged  of  by  the  fol- 
lowing reported  case,  quoted  in  Irvine's '  Treatise 
oQ  the  Iaw  of  EntaiL'  It  was  decided  in  the 
ease  of  Bandaa  against  Marraj  and  others,  Nov. 
29, 17^},  that  a  person  who  was  not  entitled  to 
t^  ancoession  till  after  the  feUure  of  twenty-five 
iwlsmnlng  snbetitates  aad  their  heirs,  had  a 
o:^mpetent  right  of  action  to  prevent  the  heir  in 
ycmtemkoa  from  doing  any  deed  by  which  bis 
OTdtingent  right  of  snoOMrion  might  be  alFseted. 

**Lft  order,  however,  to  remedy  in  some  degree 
tht  eTiIs  and  hardships  consequent  upon  the 
•AnciaeBs  of  the  law,  and  to  enable  proprietors 
to  iiapffosie  their  estates  and  provide  for  widows 
mad  younger  children,  two  acts  of  parliament,  of 
•  aaodera  date,  called  the  Montgomery  and 
Aberdeen  aet^  haw  been  passed.  The  flist  of 
th*r§e  (the  V'th  f^eorge  III.,  cap.  51)  enables  the 
tcaant-in-taii  in  poaaeasion  to  gnuit  leases  for 
two  liv«s  and  the  life  of  the  sorvivor,  or  for  any 
■amber  of  years  not  exceeding  31  years,  and  to 
pr^.r*  f  :ii'ding  leases  for  99  years;  and  heirs  of 
cataxi  ibay  become  creditors  tu  succeeding  heirs 
tm  ttitsB  fcufthi  of  aams  laid  out  in  specified 
improve iBtntA,  not  exceeding  four  years'  rent  of 
tbe  estats,  with  certain  deductions,  and  to  the 
oAem  of  two  j0a^n'  rent  fox  bniUiiif  or  repair- 


ing the  mansion-honse  or  offices  on  the  estate. 
The  act  then  enables  heirs  of  entail  to  avoid  all 
soits  for  the  oost  of  such  improvements,  on  mak- 
ing pajrtnent  of  one-third  part  of  the  annual  rents 
of  the  entaUed  estate  until  the  debt  ia  dia- 
ohsatrMi;  so  that,  in  respeet  of  this  aot,  the  hdr 
of  entail  may  inherit  his  estate  burdened  to  only 
one- third  of  the  whole  amount  of  its  annual 
rental.  The  second  aot  (the  5th  George  IV.,  c. 
87)  enables  heirs  <tf  sntaU  to  grant  provisiods  to 
wives  to  the  extent  of  one-third  part  of  the  free 
yearly  rent  of  the  estate,  after  deducting  public 

I  hardens  aad  intereet  of  provisions  to  children ; 

1  and  three  years'  free  rent  may  be  charged  on 
the  estate  for  three  or  more  children.  By  this 
aot,  also,  the  heir  of  entail  may  avoid  any  snlt 
for  these  burdens  upon  assigning  to  a  trustee 
named  by  the  Court  of  Session  one-third  of  the 
doar  rent  of  th^  estate  tiU  sueh  provisbas  are 
paid  off.  It  is  thus  almost  impossible  that  both 
these  acts  shovild  be  called  into  action  at  onoe 
without  ruining  the  head  of  the  family ;  for  he 
nrast  keep  up  the  station  of  his  nominal  position 
out  of  one-third  of  Xh^  r;  ntnl  uf  the  estate,  from 
which,  too,  have  to  be  deducted  all  public  bur- 
dens, as  income-tax,  poor-rates,  Ac,  sciU  further 
reducing  that  third  of  the  rental  to  about  half 
its  amount,  or  giving,  say,  £5Q0  a-ycar  to  the 
nominal  proprietor  of  jCS.OOO  a-year  wherewith 
to  keep  up  the  family  state, — a  con(Ution  aa 
painful  as  it  is  powerless  and  humiliating. 

"A  oalculaton  has,  however,  been  made  by 
Mr.  Irrino,  in  his  essay  on  this  aul^eot,  wbieh 
very  plainly  exhibits  the  operation  of  these  acts 
on  the  previooa  law.  He  aaya :  '  Since  the  next 
hdr  is  only  hound  by  the  first  aot  to  give  up 
one-third  of  his  rents,  and  yet  as  the  debt  of 
which  he  must  at  least  pay  the  interest  may 
amount  to  siz  years'  rent,  the  principal  can 
scarcely  OTCf  ho  redeemed  at  all;  and,  in  point 
of  fact,  very  rarely  is.  Suppose  an  estate  to  be 
worth  j£l,800  a-year,  six  years  rent  of  this  is 
£10,400,  of  wfaiflh  the  intoNSt  is  i690,  whieh  is 
within  jCSO  of  the  third  part  of  the  total  reYit ; 
or,  in  other  worda^  the  debt  of  ;£10,400  must 
Bttbsist  against  the  estate  till  it  be  diaoharged, 
if  the  next  heir  pleases,  by  payments  of  £80  a- 
year.  Then,  under  the  other  statute,  the  pro- 
visions to  widows  and  younger  children  can  only 
be  discharged  on  a  similar  principle,  and  there- 
fore thet^;  provisions  too  have  a  tendency  to  be- 
come mere  annual  claims  on  the  estate.  The 
fliaira  of  the  widow,  indeed,  oeases  with  her  lUa, 
but  those  of  the  children  endure  till  the  prin- 
cipal sum  bo  paid.  '  I^  from  a  conviction  of  the 
impnotieabnity  of  availing  himself  of  both  sta- 
tutes at  once,  a  wise  man  begins  to  thhik  whidh 
he  will  prefer,  neither  side  of  the  alternative  can 
seem  very  inviting ;  for  Uie  must  obvious  view 
of  the  case  is,  that  he  must  either  improve  his 
estate  by  leaving  his  family  destitute  or  provide 
for  his  fiimily  by  leaving  the  estate  unimproved.' 
This  ii  eertainly  no  very  flattraing  piotiire  of  the 
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state  of  the  law  in  1826 ;  sinoe  which  period  the 
inoome-tftS  and  poor-mto  uwwineiit  have  been 

imposed  on  proprietors  as  public  bunlt  tis  ;  and 
the  Dniinaije  act  of  last  session,  if  acted  on  bjr 
operating  as  a  prior  rent-charge  for  the  inttfntt 
of  the  amount  borrowed,  will  ttiU  furthiur  ndttoe 
the  entailed  proprietor's  income. 

But  perhaps  it  maj  be  thought  that  entaila 
arc  .few  in  number,  and  tsay  smbrace  but  a 
small  territory;  and  that  thcrefnTO,  though  mls- 
obievousy  the  law  is  of  no  national  importance. 
The  following  tumniaxy  from  Mr.  frvtn«*e  book, 
will,  however,  show  the  number  of  entails  and 
the  extent  of  soil  brought  under  the  operation 
of  th^  laws.  The  calculation  is  extracted  from 
the  oSeUl  register :  '  The  gradual  progress  of 
entails  may  be  exhibited  by  dividing  the  time 
which  has  elapsed  since  16U5  into  periods  of  20 
jean,  and  tMUng  Cho  number  of  deed*  which 
have  been  recorded  daring  tiheM  reapectiTO 
periods: — 


••From  1683  to  1705  ... 

—  1703  —  1725  ... 

—  1725  —  1745  ... 
1745—  1765  ... 

—  1765  _  1785  ... 
_  1785—1805  ... 

—  1805 ... 


79  entails 

125  — 

158  ^ 

\m  ~ 

272  — 

800  — 

4o9  — 


i.5or 

"  F^iipp-  -ng  the  number  of  entails  during  the 
20  years  elapsed  sinoo  1625  to  bear  an  equal  pro- 
portion to  thii  rate  of  inoraaee,  and  there  is  no 
reason  to  draw  a  oontrarj  conclusion,  we  shall 
have  now  exiBting  in  SootUnd  about  2,000  deeds 
of  entail  According  to  a  statement  made  by 
Sir  G.  Sinckir,  published  in  1814^  in  the  '  Oen- 
eral  Report  of  the  Agricultural  State  and  Poli- 
tioal  Oiroumstancee  of  Soothind,'  it  appears  thai 
the  Tahied  rent  of  Scotland  wae  ^,e04^fiSl 
Scot"--  The  valued  rent  of  efltatea  held  under 
entail  was  stated  to  be  £1,213,159  ITs.  8d.  Soots. 
The  nnentaQed  veined  rent,  tbereAire^  emoanted 
to  £2,591,061  2s.  3d.  Scots.  Aoov^g  to  this 
statement,  nearly  one-third  nf  the  property  of 
Scotland,  estimated  by  its  valued  rent,  wa^  at 
that  period  ponessed  under  entaih.  Mr.  Irvine, 
however,  who  wrote  his  book  in  1826,  has  brought 
this  estimate  mor«i  near  to  his  own  time.  He 
says:  '  By  computii^  at  a  moderate  rate  the 
value  of  properties  entailed  since  1811,  and  by 
taking  into  view  the  extent  of  property  conveyed 
to  trustees  to  be  entailed  a»  soon  as  debts  are 
paid  off,  and  the  enovnt  of  fhnds  conveyed  to 
trustees  for  the  purpose  of  purchasing  and  en- 
tailing lands  (with  which  the  experience  of  every 
man  mnat  ftuniih  bim  with  nianf  initanoee), 
the  conclusion  mriv  >>-  '-Iraw-n  that  about  one-half 
of  the  territorial  property  of  the  kingdom  is  now 
or  win  eoon  be  nnder  the  fetters  of  entail,  and 
the  proprietors  subjected  to  all  the  inconveni- 
ences attending  their  restricted  rights  of  property, 
and  the  hazard  and  expenses  attending  judicial 
ditcoision  far  the  pvfpose  of  raidering  eiieettul 


or  of  defeating  the  settlements  of  their  predecee-  | 
core.*    AllowiiBg,  then,  for  the  lands  which  may  j 
hiive  been  subjected  to  the  law  of  entail  during 
the  last  20  yean»  if  the  progreas  of  entailing 
property  has  at  all  gone  on  in  the  same  ratio  as  I 
in  preceding  years,  it  is  within  the  mark  to  say 
that  at  least  one-half  of  the  whole  of  Scotland  is  | 
now  tied  up  and  subjected  to  the  freeung  and  ! 
starving  iaflnence  of  this  restrictive  hiw. 

"  It  now  remains  for  me  to  show  to  you  what  ' 
have  been  the  effects  produced  by  the  law  on 
the  heirs  of  entafl  themsdves,  end  on  the  eoon- 1 
try  generally.    On  this  subject  I  shall  apain 
quote  Mr.  Irvine's  book.   At  page  79  he  says,  , 
speaking  of  the  effect  of  the  law  on  the  hdrs  of  I 
entail, — '  The  entailed  proprietor  labours  under 
grievous  liardships.   Upon  his  succession  he  is  j 
probably  burdened  with  provisions  to  brothers 
and  sisters,  which,  however  inadequate  tu  time  | 
suitable  cdiicatinn  and  support,  he  may  not  have 
the  means  to  pay  without  the  aid  of  friends.  | 
The  prosecution  of  his  own  plans  of  fife  is  eb" 
structed  by  his  limited  credit.    It  5-  xp^cfed 
that  be  will  live  suitably  to  the  rental  of  the  ^ 
estate,  of  whidi  he  is  nominaUythe  proprietor,  I 
Imt  nnllj  only  the  life-renter.   If  prudent,  he  is 
surrounded  by  difficulties  in  providing  for  a 
family  and  improving  his  estate  ;  and,  if  extra- 
▼agant,  his  oredttofs  mnj  he  vnder  the  nssssiity  j 
of  attaching  his  rents.    He  cannot  b  orrow  in 
the  ordinary  way  of  loan  to  supply  his  wants. 
His  early  expeotationa  of  eneoesnoD  and  station 
in  society  naturally  lead  to  a  mode  of  living  and 
habits  by  which  such  debts  are  contracted  as  his 
limited  credit  can  command,  ariuog  rather  from 
the  situation  in  which  lie  ie  plnoed  than  froin 
general  extravagance.    He  cannot  command 
money  to  improve  his  property,  however  much 
it  may  be  sneeeptible  <4f  i^  nsAesi  hf  enofea«h> 
Irr^  iipr>n  his  m-'ans  of  granting  provisions  to* 
family.   In  granting  leases  he  is  limited  in  the 
eneeursgement  he  can  gtteto  improving  tenants 
at  the  commencement  of  the  lease,  and,  if  fully 
aware  of  his  restricted  situation,  he  cannot 
honestly  bind  himself  to  pay  for  ameliorations  at 
the  conclusion  of  it.   The  law  seems  fixed  by 
various  decisions  that  a  subsequent  heir  of  entail 
in  possession,  although  deriving  the  benefit  of 
stipulated  impc«vements,  is  not  boond  by  any 
such  obligations  contained  in  leases  granted  Iiy 
his  predecessor.   The  tenant  must  seek  his  rehef 
against  the  representatives  of  the  pwMii  with 
whom  he  contracted.* 

"  The  '  Edinburgh  Review,'  in  a  review  on  this 
book,  says  with  much  force :  '  A  Scotch  pro- 
prietor under  n  proper  entail  cannot  name  his 
own  heir.  The  heir  in  expecttincv  may  be  his 
son,  who  may  be  rebellious  merely  because  he 
knows  that  his  fether  eunnot  deprive  him  of  an 
inch  of  his  inheritance ;  or  the  holder  of  the  pro- 
perty may  have  a  family  of  daughters,  who  he 
may  be  certain  will  be  expelled,  the  instant  that 
he  fs  dsnd,  in  penurj  from  the  idaoe  where  their 
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Gtcs  hare  till  then  been  passed,  in  order  to  k  t 
in  &  rtranger,  who  maj  be  called  to  the  succoh- 
man  bcoauae  it  pleased  the  ancient  founder  uf 
Ik*  CBteH  to  hftve  %  pnteoioe  ibr  penont  of  the 
masculine  g^nd^r  TTc  cannot  part,  for  a  price 
or  without  it,  with  a  single  clod.  He  cannot 
■Mpfciy  mmf  part  of  Um  eitate  u  »  wmrw  of 
credit,  ex^crpt  by  oooiplTing  with  the  vexatious 
ami  oBBetticd  ^ymom  of  aa  inextricable  sta- 

f<  7  t!;e  permanent  improvement  of  the  estate 
with  aay  hope  of  ever  being  repaid ;  and,  if  his 
predeocOTor  has  been  fbrtannke  enough  to  act  in 
oonfbrmtty  with  this  statute^  die  next  heir  only 
fin  ^=  himself  so  much  the  poorer.  It  is  only  by 
aTaaling  himself  of  the  permission  of  a  stiii  iat«r 
act  of  PaiiiaineBt  that  he  can  make  any  pro- 
Tiik.n  for  any  member  of  hig  fiiinily.  But  if  one 
or  two  preceding  heirs  have  got  in  before  him, 
ke  is  daoned  to  knoir  tUa  itatute  ddefly  by 
being  its  victim.  ITe  most  keep  up  the  rnansion- 
boaae,  and  can  neither  let  it  nor  the  ground  in 
nmm  liim.  with  it  beyond  his  own  life,  although 
it  may  have  pleased  a  predecessor  otherwise  rich 
lo  make  it  so  fsplcndid  that  it  would  ruin  him  to 
five  La  it.  Evtiry  other  landlord  can  enoourngc 
a  tenant  to  faty  out  monej  in  improving  a  Arm 
by  tntitlinc;  him  to  be  recompensed  by  the  person 
in  possession  at  the  end  of  the  lease ;  but  it  is 
Varied  tiiat  thia  can  be  Amm  by  a  proprietor 
crider  an  entail.  The  conseiiuence  of  which  is, 
thai  he  mnsfc  either  grant  an  ordinary  lease, 
vhkh  laOTM  tha  eatate  mifflproved,  or  must 
advance  the  aonay  htmaelf  in  the  first  instance, 
which  he  is  ^nerallv  5ncap:i}i!-^  of  doing,  and 
the  whole  of  which  hm  iainiiy  will  losti  it 
ha  dieald  happen  to  die  the  next  day.'  The 
fame  publication,  in  noticing  the  evil  effects  of 
tbejaw,  says  ftirtber  with  more  of  plain  truth 
Ifaaa  onintter7v--^TIiia  lair  enabke  evoryfaol  to 

frtt'T  that  f>art  of  the  public  property  in  which 
the  public  has  the  greatest  intere&t,  as  long, 
9md  m  whatever  mauMr  hii  folly  may  dictate ; 
and,  lest  our  admiration  of  ntiqniljp  ritamld  de- 
dine,  it  puts  it  out  of  the  power  of  any  wise 
Bocoi^ar  he  may  have  to  withdraw  irom  a  sta- 
lieB  wliich  he  can  no  longer  sastain,  and  iniiats 
on  fastening  them  all  «Ticcr?jively  on  society  a?s 
the  representatives  of  ancient  HMses — thoagh 

which  renders  thrni  the  humiliation,  and  not  the 
peidc  of  the  old  £umly,  and  makes  the  reoollec- 
tiwi  aai  the  vghi  of  what  they  cms  were  the 
Mit  enal  onMuastance  in  their  condition.' 

"  A  \%T^  proprietor  in  the  W»'«itf  rn  Highlands, 
whoee  estate  is  m  this  manner  tied  up,  thus 
wiitaB  to  me  on  this  subject,  as  to  hie  exparienoe 
and  knowledge  of  the  evil  rffTCt"  nf  the  !aiv 
'  In  '"^"g  inquiry  into  the  state  of  the  western 
part  ef  BoothoHi,  fon  Ifaid  genen^  hrge  pro- 
perties, onder  strict  entail,  producing  a  smaller 
rntal  ih.in  thpy  yielded  3t»  years  since;  large 
tracts  «/  froste  Lmd,  yet  capable  of  improvement 


at  a  moderate  oatby ;  a  considerable  population 
almost  wholly  unemployed,  or  obliged  to  go  to 
tlie  south  for  work  ;  and  landlords,  though 
nominally  rieb,  in  reality  extiemely  poor,  utterly 
unable  to  employ  the  people  on  their  estates  or 
to  improve  the  land  iix»j  possess.  To  produce 
a  better  state  of  thing*,  it  haa  been  proposed  at 
one  time  to  promote  emigration  to  Canada,  and 
raise  the  value  of  land  by  converting  the  poor 
peopled  hotdittgi  into  ^eep  &nns.  At  another, 
to  encourage  fisheries  and  make  the  sea  pay  for 
the  land.  But  why  send  people  at  great  ex- 
pense to  Canada  when  there  is  a  Canada  of  large 
extent  at  home  7  Why  look  to  precariooa  fish- 
ings, when  by  calling  into  activity  the  unem- 
ployed labour  of  the  country  yon  may  make  the 
huid  keep  its  popolation  in  eonibrt  and  industry, 
and  at  the  same  time  raise  its  value  ? '  These  are 
most  pithy  inquiries ;  but  under  the  blighting 
inflaenoe  of  the  law  of  entails  *  the  unemployed 
labour  of  the  country,'  like  its  vast  nnOUUiTated 
tracts,  must  run  to  waste. 

"  I  shall  finish  with  Adam  Smith's  opinion  of 
the  impolicy  of  this  law.  He  says :  '  When  great 
landed  estates  were  a  sort  of  principalities  entails 
might  not  he  unreasonable.  Like  what  are  called 

the  fiindaoMntal  Uws  of  ssme  smwrdiisa,  thsy 

might  frequently  hinder  the  security  of  thousands 
from  being  endangered  by  the  caprice  or  extra- 
vaguieeofoneman.  But  in  the  present  state  of 
Europe,  when  small  as  well  as  great  estates  derive 
their  security  from  the  laws  of  their  country,  no- 
thing can  be  more  completely  absurd.  They  are 
founded  on  the  most  ahMUdef  all  suppositions — 
tho  supposition  that  every  successive  generation 
of  men  has  not  an  equal  right  to  the  earth  and 
to  all  that  it  possenes;  but  that  the  property  of 
thi^  yirr--',>nt  generation  should  be  restrained  and 
regulated  according  to  the  £snqr  of  those  who 
died  perhaps  600  years  ago.*  Though  neeesisrily, 
from  its  brevity,  this  is  a  very  inadequate  view 
of  so  extensive  a  question,  yet  it  is  enough  to 
point  out  to  us  that  a  law  which  we  quietly 
permit  to  remain  on  the  statute-book  has  quite 
as  much,  if  not  mrtre,  to  do  with  thi^  Tiiisery 
which  exists  in  the  Highlands  of  Scotkuid  as  the 
erimlnal  negleet  of  their  duties  of  all  tlw  pro> 
prietors  p'lt  torrpther,  whatever  that  may  amount 
to,  and  which  1  by  no  means  wish  to  shield. 
Over  more  than  hdf  of  Seotland  this  law  com- 
pels  a  vile  example  to  be  set,  which  keeps  in 
countenance  the  negligent  proprietor ;  it  gives  an 
artificial  value  to  land  from  its  scarcity,  locking 
it  up  from  commerce.  It  therefore  raises  the 
rental  of  laud  in  order  to  afford  a  fair  interest 
for  the  high  price  p«ad  lur  its  purchase.  It  pre- 
vents men  of  capital,  who  would  have  the  means 
-tf  improving,  from  purchasing  the  estates  of 
poor  and  embarrassed  men  who  cannot  improve 
or  give  employment  to  the  people ;  and  all  tat 
what )  To  enable  SMUe  few  '  Lairds  o'  Cockpen ' 
to  fancy  themselves  as  *  great '  as  they  are  *  proud ' 
of  their  penniless  '  lang  pedigree.'   But  the  days 
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are  gone  by  when  the  existing  tneiit  of  the  age 
can  be  crushed  and  kept  Imck  by  the  perpetuated 
merit  of  past  ages  vauntingly  worn  by  unworthy 
suooesMTB.   The  poateator  of  an  ancient  titib 

and  estate,  won  ^iv  flic  vnlwur  nr  t':r  ivi;='!i-in  nf  I 

hia  auoestor,  haa  surely  vantage  ground  enough  in 
the  nuw  of  life  withoak  a  law  to  perpetuate  botii 

to  him ;  if  he  posscases  prudenoe  and  wisdom  and 
virtue,  he  will  easily  retain  both,  and  wear  both 
honoured  and  respected  ;  if  he  possesses  neither 
pntdenoe  nor  wisdom  nor  virtne,  the  sooner  he 
loses  his  elevated  position  the  better  will  it  be 
fur  the  interests  of  the  country;  and  any  law 
wUdi  attempts  to  matatain  and  uphold  sn^  an 
one  in  his  undeservedly  high  itaiioil  most  be 
misohievotts  in  its  operation.** 

BNTANOLBHENT  OF  THB  BOWBia  A 
twisted  and  knotted  state  of  the  intestines  of  nn 
animal,  occasioned  by  very  severe  colic.  It  is 
acoompaided  with  eztrane  and  oontinaoua  tor- 
tun^  and  may  be  suspected  to  exist  in  a  pro- 
longed and  perfectly  stubborn  case  of  violent 
colic  ;  but  it  is  incapable  of  cure  or  of  any  spe- 
cial treatment. 

ENTERITIS.  Inflammation  of  either  the  peri- 
toneal or  the  muscular  coats  of  the  intestines  oC 
an  animaL  It  is  net  nneoniiMNi  fn  hones  and 

cows  ;  it  offrn  cnllprl  rrd  rnlic  by  farriers;  and 
it  haa  some  causes  and  symjptoms  in  oomnKW 
mik  these  of  spaenodie  colie.  As  the  nradieal 
treatment  of  it  requires  to  be  prompt,  and  is  very 
different  from  that  proper  to  spasmodic  oc^c,  the 
diagnosis  of  it  demands  great  perspicacity  and 
oonnderaUe  skllL  6ee  the  articles  Colic  and 
Diagnosis.  Its  progress  is  rapid,  and  its  danger 
imminent.  The  most  common  causes  of  it  are 
plunging  in  a  heated  state  into  a  pond  or  riwr, 
dashing  cold  water  upon  the  heated  nnimn!. 
drinking  cold  water  when  the  system  is  heated, 
prolonged  and  sevsre  oostifeness,  n^lect  or  im- 
proper treatment  of  spasmodic  colic,  and  the 
translation  of  inflammatory  action  from  some 
other  part  of  the  body.  A  horse  affected  with  it 
is  restless,  lias  a  hot  skin,  wants  appetite,  is  cos- 
tive, has  a  pnrched  mouth,  kick?  at  his  belly, 
stamps  on  the  ground,  scrapes  and  paws  upon 
his  litter,  looks  oftsn  and  painfully  round  to  his 
sides,  and  has  a  small  and  rather  wiry  pul?f  Kt 
about  90  or  lOOL  ¥rhen  his  stamping  remits,  his 
poise  softens,  and  Us  oestiysaess  gi^  way,  he 
may  be  expected  to  recover  ;  when  his  extremi- 
ties continue  cold,  his  puhw  accelerates  or  wavers, 
and  his  eastiveneaseiUMr  is  obstinate  or  finds  re- 
lief only  in  a  black  and  fetid  discharge,  he  is  in  a 
very  critical  condition ;  and  when  he  has  cold 
sweats,  delirium,  and  excessive  debility,  and  his 
belly  becomes  increasingly  tense,  be  will  almost 
certainly  sink  under  the  disease.  Enteritis  is 
frequently  fatal  within  24  hours  o(  its  ooBamenoe- 
nmt;  and  even  in  tiie  most  fevonrable  ease,  it 
cannot  be  BuccfBsfuUy  comlntrd  liy  inoiliciTic. 
unless  it  be  vigorously  dealt  with  before  the 
ssooad  dsj.  Ths  giand  lamedist  am  Ueading, 

Vrz^  -- —    


rehudng  the  bowels,  and  blistering ;  and  aU  tba 

thre<>  nrf  iiflnidly  needed.  Blood,  in  a  young, 
large,  and  plethoric  horse,  may  be  taken  to  the 
aaenht  of  6  er  7  ijoarts;  aad  oof^  to  ba  dwwn 
rapidly  and  from  a  large  orifice.  The  relaxing 
of  the  bowels  should  be  effected  chiefly  by  means 
of  baok-taking  or  other  nedianical  applianoe; 
and  partly  by  means  of  laxative  gljrsters,  or — in 
the  event  of  the  glysters  proving  ineffective-— by 
means  of  mild  laxative  drinks.  The  blistering 
or  artificial  excitement  of  external  inflammation 
requires  to  be  both  great  and  speedy,  nnd  cannot 
be  induced  with  sufficient  rapidity  and  power  by 
any  ordinary  apfilicatiea  of  eantliarides.  One 
method  of  efTecf  inj:  it  i^;  tn  foment  the  belly  for 
15  or  20  minutes  with  hot  water,  and  then  apply 
a  pooltioe  of  mustard  and  oil  of  turpentine;  an- 
other, is  to  rub  profusely  in  tincture  of  cautba- 
rideaor  a  turpentine  decoction  of  cantharidesi 
and  another,  when  no  better  one  of  an  netifn 
nature  can  be  readily  had,  is  to  scald  with  boil- 
ing water  poured  direct  fmm  tbo  kettle  or  to 
scorch  with  a  hot  shovel  drawn  athwart  the  belly. 
— The  causes,  isymptma^  and  treatment  of  en- 
teritis in  tha  oow,  aie  nssiljr  the  suna  as  in  the 
horse. 

ENTRT  OF  FAHBfS.  The  thne  of  the  year 

at  which  out-going  tenants  of  farms  leave  them, 
and  in-«oming  tenants  enter.  This,  and  the 
usages  which  aoeompany  it,  are  emeedingly  vari- 
ous, not  only  in  the  different  counties  of  Britain, 
but  frequently  in  contiguous  districts  of  a  single 
county.  When  the  customs  of  entry  oliservud 
in  the  different  countiee  are  gronped  into  one 
statement,  or  exhibited  in  a  continuous  view,  as 
in  Kennedy  and  Grainger's  Treatise  on  the  Ten- 
ant of  Land,  they  appear  to  be  a  eeaflised  masa 
fif  thr>  most  conflictinr  materials,  and  are  vastly 
more  fitted  to  bewilder  and  confound  an  inquirer 
than  to  enHghten  and  direct  him.  In  seme  in- 
stances, the  tint  day  of  January  is  preferred  as 
the  time  of  entrance,  on  account  of  its  being  the 
commencing  day  of  the  civil  year ;  in  others,  the 
second  dajof  February,  or  Candlemas  day,  is  fwe- 
ferrcd,  on  account  of  its  having  been  the  term  in 
use  among  the  andente;  in  others,  the  26th  of 
March,  or  Lady-day  b  pieiiBiind  aa,  en  calMdap- 
tion,  the  roo.st  suitable  time  for  taking  possession 
jointly  of  houses  and  land ;  in  others,  May-day  or 
WUtsnnday,  is  preftmd  on  aoooont  itf  its  htmg 
the  general  term  of  all  classes  of  the  popuIatiuQ 
for  removing  to  houses ;  in  others,  Michaelmas, 
or  the  S9th  day  of  September,  is  preferred  on  ac- 
count of  its  affording  the  in-«naing  tenant  full 
scope  to  make  winter  preparation  throughout 
the  farm ;  and  in  others,  Martinmas  or  the  iid 
of  November  is  preferred,  on  acoount  ef  its  oe- 
curring  at  or  near  the  slackest  or  least  connected 
point  of  the  continual  series  of  farm  operations* 
In  very  many  instanees,  also,  some  two  of  these 
t' rm5  af  entry  are  conjointly  in  use — the  one  as  the 
term  of  entry  to  the  iarm-houses,  aad  the  other 
osthalsnnofcDtiytotliahMd.  Tetdiveiriflsd 


Digitized  by  Goo^^Ic 


BNTBY  OF  FABUS. 


EPACm 


167 


<iM«B  Hmm  of  entry,  the  uaagei  wMob 
prerail  in  the  Talaatiolu,  transferenoM,  Mid  OOB- 
ditions  which  ocoompanj  entry,  are  still  more 
divenified.  See  the  axticles  Lr^ASE.  and  Tskast. 

The  principal  object  dependent  on  tlw  ttme  of 
rntrr  i«  tr-  rnnkp  the  least  possible  derangement 
xa  UiQ  culuvauon  of  the  farm;  and  the  main 
USeMm  to  be  diipond  «r  aw  tile  nw  of  the 
la^t  or  of  the  growing  crops,  and  the  uf;^  and 
preparation  of  the  laad  which  is  in  the  course  of 
tin^CL  Hour  the  iiroeeeeM  of  oqlti^ation  ooMti- 
tute  so  ooQtinuous  a  series,  and  are  in  bo  manj 
waja  linked  into  one  another,  that,  more  or  leu 
at  anj  point  or  ou  any  day  of  the  year  which 
enald  fimSMj  he  find  for  diange  of  occupancy, 
large  portions  of  crops  would  be  found  either 
growing  or  unoonsumed,  and  large  values  of  i 
kbonr,  manuring,  or  other  aooeaaoriea  of  ouItiT»- 1 
tion  would  lie  invested  in  the  ground,  and  require 
renumeration  to  the  out-going  tenant  from  the 
m  eoeaer.  Reehef  theterawatpiNient  inaae,i8 
encum^-red  with  its  peculiar  difficulties,  and 
migiii  be  made  more  advantageous  than  it  is  bjr 
in  tiie  ■eoompanying  of 

Bat,  for  tiheH^ofpmvntiiiKfitisB- 
ti+^ns.  of  accommodating  parties  who  remove  from 
a  dutrict  under  one  set  of  existing  u^igos  to  a 
fiitriet  under  mother  set,  and  of  promoting  the 
general  harmony  and  the  aggregate  well-being  of 
tile  agricultural  community,  some  one  term,  with 
eeeeBf|i— /lug  eode  of  wagee,  e«i|^  to  the  «t- 
closiun  of  all  others,  to  be  appointed  for  univer- 
ml  obaervance ;  and  this,  all  things  considexed, 
toght,  with  the  utDKMit  probaUe  umiiinun  of 
advaatagea,  be  Lady-day.  Bayldon,  in  his  work 
oo  Rente  and  Tillages,  makes  this  proposal,  and 
acoompaniea  it  with  the  following  statement : — 
"TtmhOow  for  wheat  must  be  prepared  by  the 
<jTiittijn2-  tenant,  and  the  in-comer  is  liable  for 
rcDC  and  taxes,  seed,  bbour,  and  manure,  if  it  be 
faiifarbf  oustoa;  if  notyfbreutiiig  only.  If 
the  crops  be  taken  at  valuation,  rent  and  taxes 
will  be  deducted  from  the  amount.  In  order 
that  mm  winter  ploughing  may  be  perfbnned  at 
the  proper  time,  accommodation  may  be  pro- 
vided by  agreement  at  Candlemas,  or  at  Ist  of 
Jaaoazy,  for  a  part  of  the  necessary  strength,  and 
Ik*  evt'^Ding  tenant  may  be  bound  also  by  t^ee- 
ncnt  to  plough  the  lands  to  nearly  the  term  of 
qaitting,  on  being  paid  the  customaty  charge, 
tmA  ft  part  of  performanoe  not.to  indnde  all  tiie 
work  necewary  to  be  done,  so  as  to  interfere  too 
moeh  with  his  avooiUioDa  elsewhere.  Such  an 
arraagenaeat  wevid  mnj  en  the  work  at  the 
prcper  season  rts  if  no  change  was  intended:  the 
wheat  crop  being  transferred  to  the  in-comcr,  and 
the  spring  crops  being  sown  by  him,  the  out-goer 
^$  DO  fiirther  to  look  after,  and  the  in-comer 
eat«r^  at  once  into  the  sole  |>oR.<?ef!«!on.  lie  gets 
the  crvpa  of  that  year,  and  couse«^uentIy  pays 
ran  at  the  espiiiiig  of  the  first  six  months  after 
^otrr.  and  pays  none  after  he  quit?.  If  custom 
*oaJd  jield  and  advaooe  a  step,  and  allow  no 


vahutien  where  a  eropof  aBjldBd  h«a  been  got, 
the  arrangement  would  be  mooh  aunpUficd ;  but 

if  valuations  must  endnre,  the  tillages  of  fallows 
and  green  crops  would  be  valued  as  usual,  and 
for  the  labour  performed.  The  crops,  if  not 
taken,  will  be  used  by  the  out-goer  as  usual,  and 
the  straw  left  free.  At  Lady-day,  straw  and  hay 
and  green  erope  will  he  meetly  ooDBomed,  and 
the  dung  will  be  in  the  yards,  or  carted  out  and 
preparing  for  use.  If  any  hay  be  left,  it  may  be 
^ved;  httt  dung  and  itraw  should  In  all  eases 
be  free.  Pasturing  will  be  prohibited,  except  by 
the  usual  number  of  sheep ;  and  payment  of  seed 
and  labour,  for  young  grasses  is  in  all  cases  un- 
derstood."— Kennedy  and  Grainger's  Pretent  State 
of  the  Tenanci/  of  Land  in  Great  Britain,— JBa^- 
don't  Art  of  Vaiuiny  Jients  and  TiUageM. 

BPAORIB.  A  genus  of  beautifVil,  Avetral^ 
evergreen,  small  shrubs,  f  rminp^  the  type  of  the 
natural  order  EpacridesB.  This  order  is  so  nearly 
v^ted  to  the  heath  ftaiily  aa  to  have  been  re- 
garded by  pome  botanists  as  a  division  of  it;  but 
it  is  treated  as  perfectly  distinct  by  De  CandoUe, 
AidlidMR',  the  majority  of  other  dblingidahed 
botioMi^  and  probably  all  maikit  eoltivators. 
The  anthers  of  all  its  plants  are  one-celled  and 
destitute  of  awns  or  tails ;  while  those  of  all  the 
heath  order  are  two -celled  and  -more  or  less 
n-(Tnr-fl.  With  the  exception  of  one  species  from 
within  the  arctic  drd^  and  a  very  few  species 
from  the  fiaadwieh  lelanda  and  New  Zealand,  all 
the  known  species  of  epacriJesr  arc  natives  of 
New  Holland;  and  without  any  exception,  they 
■re  elegant  dinibs,  with  dry  and  prickly-look- 
ing leaves,  and  with  handsome  tubular  flowers, 
principally  white  and  red.  About  80  species 
have  been  Introdneed  to  the  greenhouses  of 
Britiah  gudeni;  and  these  are  distributed  into 
two  groups  of  respectively  eiglit  uud  ten  genera, 
— the  former  represented  by  the  genus  epacris, 
and  the  latter  by  the  gen\is  styphelia. 

The  genus  epacris,  thontrh  quite  unknown  in 
Britain  till  about  43  years  ago,  now  occupies  a 
large  space  in  our  greenhoniee,  aiid  eharea  higely 
the  attention  of  our  public  n  nscrymcn.  Up- 
wards of  20  species  it  are  in  cultivation, — all 
Australian,  and  flrom  S  to  4  ftet  high ;  and  five 
of  these  were  introduced  in  1803  and  1804 ;  and 
all  the  others,  with  one  exception,  have  been  in- 
troduced since  1621.  The  great-fluwered  Epecics, 
B.  grmUftora,  is  one  of  the  longest  known  and 
most  extensively  diffused.  Its  stem  is  usually 
about  a  yard  high ;  its  leaves  are  small,  rigid, 
and  seeiib;  and  its  flowers  are  prodaeed  through- 
out most  of  its  Ic  nirth,  are  long  narrow  tubes  of 
rosy  crimson  and  pleasant  white,  and  usually 
hloomfrom JannaiytinJttne^The  pitted  species, 
E.  impretsa,  was  introduced  in  1824.  Its  stem  is 
smooth,  pubescent,  branched,  and  usually  about 
2  feet  high ;  its  branches  are  covered  with  a  soft 
white  pubescence ;  its  leaves  are  sessile,  mocro- 
nate,  and  narrowly  lanceolate  ;  and  its  flowers 
are  axillary,  arranged  in  twoe,  smooth,  about 
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8  or  10  lines  lovf,  a»9  cf  » 1)ri^  row  colour, 

and  appear  from  April  till  July. — The  autumnal 
species,  E.  awtumneUis,  called  also  E.  re/ulgem  and 
E.  Cmninghami,  seemi  to  be  »  hybrid  between 
tho  great-flowered  and  the  pitted.  Its  stem  is 
erect  and  strong ;  its  leaves  are  small  and  oval ; 
Mid  its  flowers  are  crimson-ooloured,  and  bloom 
during  late  winter  and  early  spring.— An  epacris 
may  be  slowly  but  certainly  propagated  from 
cuttings  at  any  time  of  the  year;  yet  it  does 
besfc  fiWB  bard,  Btabbjr,  bottom  onttiiigi  bi  au- 
tumn. 

I  EPHEDRA.  A  srnaU  genus  of  cari<NU  woody 
I  plants,  of  the  oontftroiis  order.  The  twonspiked 

species,  E.  dislacfiya,  is  a  Buh-evcrgreeii  slirub  of 
rocky  mountains  near  the  coast  of  France,  Spain, 
and  Italy,  and  lui  been  mltivated  in  the  sluiib* 
beries of  Britain  since  the  latter  part  of  the  16th 
century.  It  has  a  lieight  of  only  about  2  or  3  feet 
on  poor  soil,  but  attains  a  height  of  5  or  H  feet,  with 
a  tree-like  ontline,  enlarged  leaves,  and  greatly 
improved  appearancp,  on  flat  moist  soil.  Its  stem 

I  when  old  has  a  rough,  dark-coloured,  dirty -looking 

'  bark;  its  braaehes  are  fisw,  and  have  a  line  green 
bark  while  young,  and  a  yellowish,  reddish,  or 

I  brown  bark  when  did  i  its  joints  of  both  stem  and 
branches  are  mtmerous,— and  many  of  them  are 
protuberant  and  send  oat  si^  a  profusion  of 

I  shoots  and  leaf-like  spray  as  to  give  the  plant  a 
close  busby  appearance ;  and  the  leaves  or  leafy 
spnj  grow  opposite  in  pairs,  are  alternately  pro- 
duced at  every  joint  in  opposite  directions,  and, 
in  good  soil,  branch  out  in  a  curious,  horse-tail- 
like manner  to  a  great  length.  The  rfngnlar 
leafing  habit  of  the  plant  has  occapioncd  it  to  be 
ftaqnently  called  the  shrubby  horse-tail.  The 
leaves  and  dioots  emit  so  ridi  a  ftagtance  in 
spring  as  to  cause  the  plant  to  be  much  esteemed 
for  its  sake ;  and  yet  when  they  are  bruised  in 
winter,  they  give  out  a  very  disagreeable,  fetid 
odonr.  This  plant  propagates  itself,  and  may 
with  great  facility  be  artificially  propagated  by 
layering. — The  one-spiked  species,  ir.  moiiotfachjfa, 
is  a  native  of  Siberia,  and  has  similar  habits  to 
the  preceding.  Tlie  loftiest  species,  F.  nhi.^i.'^inia, 
was  introduced  about  20  years  ago  from  Barbary, 
and  is  a  twiner  of  between  SO  and  30  feet  in 
height. 

EPIIE.MERA.  The  name  of  a  genus  of  insects, 
belonging  to  the  order  A^etirppiera,  which  is  thu.t 
charactcriMd :  wings  fonr,  erect,  reticulated, 
j    posterior  ones  miich  smaller  ;  extremity  of  the 
I    abdomen  furnished  with  three  filiform  appen- 
i  dages.  May-^y  or  day-Jly  is  the  popular  name  of 
i    the  ephemeras,  of  which  there  are  several  species. 
From  the  short  duration  of  the  existence  of  these 
insects,  tiie  term  tphmtnd  has  been  derived, 
which  is  u.sed  to  signify  any  thing  short-lived  or 
temporary.   The  larvie,  or  grul*?,  inliabit  stand- 
ing and  running  w<iters,  usually  abounding  in 
the  latter.   As  baits  for  fish,  they  are  much 
esteemed,  and  the  perfect  insect  is  tiha  used  for 
the  same  purpose.    Grtat  nuiubi-rs  fall  intu  the 


water,  and  beeome  the  ptef  of  fishes  and  birds  ; 

and  thev  r^.y-^t  in  such  quantities  in  Camiola, 
that  when  dead  they  are  collected  in  baskets, 
and  even  in  carts,  to  be  need  as  mannre  for  tlie 
land.    We  are  informed  that  the  country  people  \ 
think  they  have  been  unsucoessfol,  if  each  does 
not  procure  20  cart-loads  of  titem  for  that  pnr^ 
pose.   Those  who  have  witnessed  the  occasional 
migrations  of  locu!5t.i^  and  otiier  predatory  insects, 
will  not  think  this  incredible.   The  ephemi;raB 
live  but  a  few  hoars,  after  becoming  perfect  in- 
sects, appearing  generally  a  short  time  before 
sunset,  flying  about  in  the  most  irregular  man- 
ner, rising  and  desoending  like  gnats,  in  immense 
swarms.  They  emerge  from  the  chrysalis,  on  the 
banks  of  the  stream,  and  make  their  exit  from 
the  envelop  or  case.  A  enrioas  rircumstance  in  I 
their  history  is,  that,  after  the  development  of 
the  perfect  insect,  it  is  incapable  of  performing  i 
the  offices  of  reproduction,  until  it  has  regukrly 
moulted  for  the  second  time.   The  skin  is  found 
attached  to  walls,  twigs  of  tr'-eR  ^-r.,  in  the  I 
situations  where  they  are  common.    When  at  , 
rest,  these  insecls  preserve  the  wings  in  a  veiv 
tical  position,  and  are  found  in  this  position  in 
a  semi -torpid  state,  a  short  time  previous  to  j 
thrir  death,  which  follows  almost  immediately  I 
after  the  impregnation  of  the  female.    In  the  ' 
state  of  larvcc,  they  are  said  to  live  a  year,  and  i 
in  that  of  the  chrysalis  or  pupa,  two  years;.   Re-  | 
spiration  is  conducted  through  branchial  tufls 
along  the  back,  and  the  pupa  differs  from  the 
larva  only  in  having  dorsal  appendages,  in  which 
the  wings  are  enclosed.  One  spedea  known  to  I 
naturalists  deviates  from  the  characters  of  the 
order  in  having  but  two  wings,  but  in  other  re- 
spects corresponding  to  its  brethren. 

EPICRANIUM.  The  skull-cap  of  an  insect.  ^ 
It  constitutes  the  greater  part  of  the  exterior  j 
of  the  head,  bnt  chiefly  occupies  tiie  upper  and  | 
the  hinder  parts.  i 

EPIDEMIC  I^TSFASEP.    Diseases  which,  at 
any  one  time,  have  aa  extensive  prevalence,  and 
attack  many  animals  of  a  species.   The  epithet  j 
epidemic  signifies  "npm  the  people,"  and  pro- 
perly designates  prevailing  distempers  among  i 
human  beings ;  and  the  epitiiet  epiaootic  rignify- 
ing  "  upon  brutes,"  is  the  corresponding  proper 
designation  of  prevailing  distempers  among  the  | 
lower  animals.  Tet  masx  writers  speak  of  epi>  | 
dcmic  diseases  in  reference  as  much  to  brutes  as 
to  men.   F;uiii1i;\r  examples  of  these  diseases  are 
epidemic  catanli  among  cattle,  and  foot  lameness  , 
among  sheep.  | 

EPIDENDRUM.  A  large  and  most  interest-  ' 
ing  genus  of  tropical  epiphytous  plants,  of  the 
ordiis  order.  The  name  slgniAee  **  upon  a  tree,** 
and  alludes  to  the  haliit  of  growth.  Nearly  all 
tropical  ordiidaocons  epiphytes  known  in  the 
time  of  Unnsu  and  hb  immediate  snoocssors, 
were  regarded  as  epidendrums;  and  the  group 
which  constitutes  the  present  genus  was  sep- 
arated from  the  rest  by  Brown  and  Lindley,  and. 
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I  thnwgli         large  tnm  addltfoiiB  by  modera 

diaeoTtrj-,  p<j«!'es9es  well  -  defined  characters. 
fievonty-oM  ^edes  were  ennmerated  bj  Liadley 
ia  ini ;  aail  nualf  »  nmj  non  wen  tdded 
croKi  di£c<)Terie«  in  Am&nm  before  the  clnee  <  >f 
l€4i0.  The  g«jn«  is  both  one  of  the  largest  and 
cme  of  the  most  imposing  groups  of  the  oma- 
■MBtel  fbato  of  tro^Oil  fbiwlt  and  British  hot- 

IkOB^eS;  nvA  it  oomprisestwo  irrfnt  divi<?!rin<?,  -  tho. 
«se  bolboos,  with  either  few  or  many  tluwert>d 
■empeK,  awl  the  otker  wHhoat  balba,  and  with 
cither  solitary,  n:rrr«^:TTit,',  panicled,  or  racemoee 
flowers.  A  notice  of  the  diaoovery  of  ooe  species, 
wmA  a  bnaf  deacriptioa  «f  two  «&er  ^eoici  will 
eon  rey  »  firir  and  aMMwhal  fttll  id«a  of  tlia  whole 

Mr.  Skinner,  the  discoverer  of  a  considerable 
;   number  of  the  new  and  very  fine  species,  says, 
in  reference  ti  his  discoTrry  nf  ftamf'orf{''-!7Tym 
m  le<37,    While  detained  at  Isabal,  1  (^umtly 
took  a  OHMC,  «ad  anoaed  nyielf  by  a  erniae  of 
I   «  ftrw  leagues  along  the  ehorcs  of  the  great  lakr 
'   in  eearoh  of  oar  CsTourite  orchidacete.    I  rc- 
tanad  hotta  dtvnehed  to  the  aldn,  but  happy, 
nevertheless,  in  the  highest  degree ;  for  I  have 
discovered  a  most  beautiful  plant,  and  one  which 
I  an  perfectly  oertaia  if  new  to  you  all.  It  is 
ko*  aalled  QaartnNMt,  In  allusion  to  tlia  Ibttr 
fv  l  viiro  which  mny  be  seen  in  it?  Mofisotns;  and 
4  mar«  beautitul  spectacle  than  tbcy  presented 
I  Mwar  bahaU.  It  hung  anapeBdod,  as  it  were, 
,   cwr  the  margin  of  the  lake,  and  Bont  forth 
I  perfames  that  reminded  m.e  of  the  violet,  and 
laaafcad  aa  at  a  gveat  fiatanee.   For  twenty 
Ciinutes  I  stood  gaping  at  it,  before  T  could  pre- 
vasl  ii|Mii  myself  to  disturb  it;  but  I  found  it  in 
Mck  aJkmdaaae^  and  saeh  sfdeiidkl  flower  withal, 
Aat  I  at  length  nearly  filled  my  canoe  befam  I 
cptikl  stay  my  hand,  fancying  oaoh  SpSOilDen 
Sacr  than  the  ooe  before  it." 

The  onion-rooted  spedeo,  E.  eepiforme,  was 
introduced  in  18^.    Its  psettdo-bulb  is  as  large 
as  a  peach,  smooth,  and  almost  exactly  globular; 
twa  Inaea  wise  ftiiNB  tba  wftx  of  Ike  peeufto*lm]b, 
^-1  ar«  Unear  ligulato,  rather  obtuse,  nhnnt  an 
lacb  broad  and  8  or  10  inches  long;  a  panicle 
liaa  fiaas  ketweea  the  two  lea^  asoenda,  in- 
dasiTe  of  the  peduncle,  to  the  height  of  3  feet  or 
lyrards, — and  bears  copious  spreading  branches, 
aad  numerous  flowers ;  the  sepals  and  the  petals 
r  aaa  ■ft'f'— ^  botiaoBtal,  spathulate,  acute,  and 
'  ^-KTay-orangc-coloured ;  anr!  the  lip  i?  broadly 
I  okAoai^  ehaaneiied,  three-lobed,  and  paie  yellow- 
I  Vk  ^mm^  alMBkied  irftk  tad  iFdoSt  aod  based 
;  "»ith  a  !ar:T^.  fleshy,  white  disk, — The  purple- 
ttowcred  species,  E.  pkoaUeevm^  was  introdnced 
*«■  CUba  !■  tMOL  Its  pssado4iii]b  is  large, 
acariy  globnlar,  and  very  clear  and  agreeable ; 
ita  flower-scape  is  strong,  covered  ail  over  with 
aiaate  asperitiea,  and  from  two  to  three  feet 
b|^;  its  flowers  are  issatlMa,  and  tolerably 
h^t^.  and  M  ^  m  rinrin^f  two  or  three  months; 
tkt  sepals  sad  titc  petals  have  a  light  purplish 
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tint,  iorfttstineUy  motlM  with  pale  green;  and 
the  lip  is  of  a  delicate  pi»Hfi^  or  lllae  buSt  and 
has  crimson  veins. 

EPIDE1IMI8.  fPheoutloIe  or  enveloping  mem* 
brane  of  a  plant.  It  coats  the  root,  the  stem,  the 
branches,  the  leaves,  the  flower,  the  fruit,  and  all 
other  parte  except  the  orifices  of  the  apongioles 
and  tlia  enniniit  of  the  pistils.  Bat^  in  the  root, 
the  stem,  and  the  branches  of  treeB  and  shrubs, 
it  is  a  tough  and  leatheiy  membrane  when  yotug, 
and  often  a  tUek  and  plated  emst  when  old ;  ai^ 
in  the  leaves,  the  buds,  and  the  flow*  r?  it  is  a 
fine  film,  of  not  thicker  consistence  than  a  cob-  j 
web.  In  the  tleni  and  btanebsa  of  trow,  also,  it  ' 
exfoliates,  dice,  aeonmulatee,  drops  ofl*,  and  is  re- 
newed ;  while  in  herbs,  and  in  all  leaves,  flowers, 
and  fruits,  it  neither  exfoliates  nor  is  renewed.  ; 
Except  in  a  dead  and  crusty  sinto  upon  trees,  it 
19  in  itself  colourless  and  transparent,  and  may 
be  seen  to  be  so  by  \mng  detached ;  yet,  while 
lamaininf  upon  the  plant,  it  eihibits  ^  eoloufa 
rf  \hr  yi-irts  beneath  it,  displaying  alike  the  ; 
greenness  uf  the  stems  and  foliage,  and  the  mttl> 
titodinoQS  tints  of  the  flower  and  the  frnit.  It 
has  a  different  stnicture  upon  different  species, 
and  displays  some  remarkable  anomalies  in  a 
fsw ;  yet  it  may,  in  general  terms,  be  described  : 
as  oonsisting  of  either  a  single,  a  double,  or  a  com- 
ponnd  network  of  fibres,  filled  tip  in  its  meshes 
with  a  fine  pellicle,  and  pierced  in  its  centres 
with  minnto  pora^  inflated  points,  or  psnpiriiig 
Rj\A  nbsorbing  itomata.  Soe  the  aitiels  Amobp- 

TION. 

SPIGLOmS.  Thelesf-h'ke,hesti-shaped  car- 
tilage, which  is  situated  at  the  opening  into  the 
windpipe  of  animals,  and  which  so  closes  down  as 
to  prevent  any  portion  of  food  or  drink  from  fall- 
ing into  it  in  the  act  of  swallowing. 

EF*TT  EPSY.  or  Fits.    A  violent  nervous  dis- 
ease in  uian  and  in  domestic  animals.    An  epi-  1 
leptic  horse  appears  suddenly  nonplnssed,  stares 

vacantly,  trembles,  falls,  nrid  i?  more  or  1^;'  r^n- 
Tulsed :  and,  when  the  fit  subsides,  he  rises,  looks 
astoidshed,  dtsdiaipa  mine,  and  oooUy  resumes 
his  usual  habits.  He  ought,  if  a  valuable  animal, 
to  be  submitted  to  the  treatment  of  a  skilful  veter> 
inary  surgeon ;  yet,  even  thoogh  be  dioold  seem 
to  become  cured,  he  may  possibly  be  again  at- 
tackcd,  and  can  never  be  pafely  used  for  the  sad- 
dle. Happily,  epilepsy  is  of  rare  occurrence  among 
either  horses  or  oattle.  When  it  attacks  the  lat- 
ter, its  symptoms  are  nearly  the  same  as  in  horses;  [ 
the  general  cause  of  it  is  improper  feeding ;  and 
the  moot  mitoUe  treataienit  fat  it  ooasisto  of 
bleeding,  purging,  and  spare  diet.  Kpilcpsy 
sometimes,  though  not  often,  attacks  sheep, — 
principally  in  spring ;  and  if  It  oooasiens  either 
severe  fits  or  frequently  recurring  ones,  it  may 
be  treated,  as  in  cattle,  by  bleeding  and  purging. 

EPILOBIUM.  See  Wilu>w-Hbsb. 

EPI.MKDlUM.  Sea Bmaawoair. 

EPIPACTIS.  A  cpn no  of  perennial -rooted,  1! 
herbaceous,  indigenous  plants,  of  the  orchis  fa-  |  j 
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mily.   Thre«  species  which  formerly  belonged  to 
it  now  constitute  the  genus  Cephalanthera ;  and 
only  four  known  species  now  remun.   The  marsh 
qwoies,  B.  fAiutrU,  occurs  in  British  marshes, 
grows  about  f)  inches  high,  and  blooms  in  July 
I  and  August ;  the  purpled  species,  E.  purpuraia, 
ia  Engliflli  duidy  woodi,  growt  about  » 
foot  high,  and  blooms  in  June;  and  the  broad- 
leaved  epeoies,  E.  hMtifoLiOf  occurs  in  firitiah  uoiit 
j  woods,  grows  about  SO  inehas  hi^,  and  Uooma 
in  July  and  August. — Epipactia  ii  also  the  tpe- 
I  cific  name  of  a  pretty,  little,  perennial-roottd, 
I  herbaceous,  umbelliferous,  Swuis  plant,  which 
:  some  botaalati  aaiipi  to  the  genus  astrantia,  and 
I  which  others  make  a  genua  of  itself  under  th'^ 
'  name  of  dondiai    The  name  epipactis  signifies 
'  '*  cougubtor,"  and  allndM  to  the  coagulating 
j  power  of  the  plants  upon  milk. 
'     EPIPHYLLUM.   A  genus  of  splendidly-flow- 
,  ering,  evergreen,  tender  under^rubs,  of  the 
opontia  or  cactus  family.    Its  ahanofeen  an 
more  distinct  in  themselves  and  more  readily  re- 
cognised by  the  unpractised  eye,  than  those  of 
any  other  gronp  of  caefeL    The  name  e]dphyl- 
lum  signifies  "  upon  a  leaf,"  and  alludes  to  the 
;  protrusion  of  the  flowers  from  the  margin  of 
'  the  lotf-like  shoots;  and  the  general  appear- 
I  ance  of  the  plants  is  that  of  flat,  expansive, 
.  leaf-like,  succulent  branches.   The  well-knitwn 
I  and  magnificently  flowering  species,  originally 
•  called  C^etiM  ipecionw,  Caettu  tpeeioaoy  and  Cac- 
'  tiu  degaM,  introduced  to  Britain  from  Brazil 
in  1810,  and  now  called  Epijihyllum  speciotum, 
'■  may  be  regarded  as  the  type  of  the  epiphyl- 
I  lums.   This  plant  is  deservedly  one  of  the  great- 
net  and  most  general  favourites  of  all  the  cacti ; 
I  It  carries  most  gorgeous  and  briiUant  red  flowers, 
I  and  is  generally  about  a  yard  in  height ;  and  it 
comprises  two  BUperb  Enpliph  hybrids,  Jenkin- 
son's  and  the  brick-red,  the  former  with  crimson 
I  flnweis  and  the  latter  with  briok^red  floweiSii — 
!  The  truncate  species,  Ei'iphyllum  tmncatum,  for- 
I  mcrly  Caettu  truncata,  was  introduced  from  Brazil 
'  in  1818,  has  usxially  a  height  of  only  18  or  14 
inches,  and  nay  be  so  treated  as  to  bloom  in 
cither  summer  or  winter.  "  The  dwarf  habitude  of 
this  species,  its  gracefully  half-drooping  branches, 
i  the  singular  form,  interesting  disposition,  and 
I  admirable  tints  of  its  flowers,  with  their  dcvcl- 
;  opment  in  the  depth  of  winter,  when  most  suo- 
!  oiilents  are  enjoying  complete  repose,  render  it 
an  invaluable  acquisition  to  any  garden.    In  its 
flowers,  the  whole  of  the  tube  and  the  base  of 
,  the  petals  are  literally  a  snowy  white,  while  a 
'  band  of  a  vivid  purpfish  hue  extends  down  Uie 
;  sides  of  the  latter,  and  round  the  orifice  of  the 
tube ;  the  upper  portion  of  the  petals  being  of  a 
;  meet  indesoribably  pleasing  purplish  tint**  Three 
other  species  were  introduced  before  the  year 
1818,  and  at  least  eight  additional  'pecie?  of  hy- 
■  brids — all  very  beautiful — ore  now  common  m  i 
I  the  public  nurseries.  I 
SPITaTMUM.  SeeDossan.  i 


£QUIS£TUM. 
EPIZOOTIODI8BASB8.  fleeSronnP^ 

EASES. 

EPSOM  SALT,— chemically  Sulphate  of  Mag- 
nesia.   A  purgative,  saline,  chemical  compound 
of  magnesian  earth  and  sulphuric  acid.    It  is  ono 
of  the  most  common  of  aperient  medicines,  and  : 
ia  so  very  generally  known  aa  searody  to  requiie 
description.    Tt  usually  exists  in  small  acicular 
oiystala^  and  has  a  very  bitter,  nauseous,  saline  .i 
taste.  It  ooimn  in  a  natural  state,  Bometimes  )' 
pure,  bat  &r  meire  frequently  in  combination 
with  gyj«!um  :mi\  some  other  salts.    It  acquired 
Its  popular  uaiiie  of  iiipsom  salt  from  the  circum-  , 
stanee  of  first  having  been  aitifiemlly  ebtaiaed  |i 
hy  evaporation  of  the  water  of  the  medictssl  . 
spring  of  Epsom.   It  has  long  been  obtained  ia  . 
vast  quantities  for  the  druggists  from  the  littero  | ' 
or  brine,  which  remains  after  the  crystallization 
of  sea-salt ;  and,  for  a  number  of  years  past,  it  j 
has  also  been  largely  obtained,  by  a  peculiar  pro-  1 1 
cess,  from  dolomite  or  magnesian  linMStone.  L 
Much  of  thti  Epsom  salt  of  the  shops,  particu-  ' 
larly  of  such  as  has  been  manufactured  from  j 
bittern,  emtains  some  muriate  of  magmiia,  1 
and  is  in  consequence  more  or  loss  deliques- 
cent ;  and  an  article  often  sold  in  the  shops  under 
the  name  of  Epsom-salt,  consists  in  a  great  de-  n 
gree  of  GUuber  Mdt  ev  solphate  of  soda,  to  tip- ! 
tallizod  as  to  have  a  somewhat  similar  appearance 
to  sulphate  of  magnesia.  All  pure  Epsom  suit  >. 
efflotesoes,  is  free  frees  deliquesosnoe,  sad  dls*  j' 
solves  in  its  own  weiglit  f  water  at  R(>°  of  Fah- 
renheit.  This  salt  is  a  valuable  purgative  but  ii  ,  I 
often  injudiciously  and  almost  blindfeUlj  adau^  ■ ' 
istered  both  to  man  and  to  \>cast.    The  passion 
of  manv  of  the  lower  cl;i«';''^  T-r  pwnllowing  doses  \  \ 
of  Epsom  salt  for  almost  all  sorts  ut  ordinary  ail*  >  i 
ments,  ia  not  a  little  reprehensible ;  and  the  free  l| 
and  frequent  adminiptratinn  rif  Ep=:nm  rait  ililce 
to  cattle  and  to  horses,  displays  mischievous  and  | 
culpable  ignoranee  of  the  great  diffiuenee  of  eon*  • 
stitution  in  the  two  classes  of  animals.   It  actj 
well  npon  the  human  subject  in  hypochondhaaiii  ,1 
ileus,  [fuerperal  fever,  and  all  acute  diseases ;  sad  ^ 
it  is  the  best  purgative  for  cattle  in  almost  sll  j 
sorts  of  c^es ;  but  it  can  be  useful  to  the  horse 
chiefly  as  an  ingredient  in  clysters,  and  some-  ^ 
times  as  »  eantioud/  and  progressively  adBin>  | 
istered  npeiiaiit  itt  the  oomncndng  stsfM  «f 

fever. 

EQUISETUM,— popularly  JBorw^sil  Agenos  1 1 
of  perennial-rooted,  herbaceous,  marshy,  crypto-  ' ' 
gamous  plants,  constituting  the  natnral  order  || 
KquisetacesQ.  They  belong  to  the  most  highly  j 
organised  portioB  «f  eryptugame  or  edlalares;  ' 
and  are  liable  to  be  mistaken  by  the  unpractised  I 
observer  fur  phamogsms.  They  possess  a  sort  of 
intennedintediaiaeter  between  fIttnsandgrpNas:  i 
and  though  usually  ranked  as  mere  weeds,  and 
often  an  excessive  pest  to  the  farmer  on  wet  ) 
I  soil,  I  hey  present  a  very  interesting  appearance,  i 
and,  if  tbqr  were  rare  exotics,  would  be  regarded 
I  by  all  persons  as  both  ouriooa  and  bcaatiM  | 
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Their  height  varies  in  different  species  from 
abonft  two  inbbw  to  two  yards ;  their  ttcnn  and 

bruiches  are  leafless,  and  regularly  articulated ; 
their  articalations  rise  out  of  tubular  sheaths, 
and  may  in  some  instances  be  easily  separated 
withoat  rupture  or  fractiuo;  tiieir  stems,  parti- 
cuijirlj  rit  the  joints,  have  a  hard,  flinty  epider- 
nu^  iunnla.r  to  th»t  of  the  grasses,  and,  but 
iar  tlM  artiaalatioa  throughout  their  ofaruetam, 
mi^t  bc'  regarded  as  culms;  and  their  rcpro- 
lioetiTe  organs  are  in  temunal  spikes  or  hi^ds, 
cewipeaed  of  peltate  letMial^ided  loales,  produo- 
inf  on  their  under-suriace  from  four  to  seven 
cioQgatad  involucres  containing  the  soed.  The 
h*ve  a  Terticellate  arrangement  and  a 
appearance,  and  are  alluded  to  in 
th«  nan«?s  equisetnra  and  horse-hair, — the  latter 
being  a  literal  translation  of  the  former ;  the 
Msdi  ato  fwnifcable  for  »  hjFgnmMtrtal  move- 
Bketit ;  and  the  whole  plant  was  formerly  used  in 
Bodicine  a*  an  astringent  and  a  diuretic,  and  is 
dsesdcdly,  though  in  varioits  degrees,  injurious 
to  eattl'.-.  Eight  species  grow  wild  in  Britain ; 
throe  have  been  introduced  from  Germany  and 
VsbA  Aaeffica;  and  oght  or  nine  others  have 
hosm  adsntifiedlf  desi»U>ed.  All  are  artificially 
prr^pngitiwl  bf  drndisg  and  tnuiqplMkting  the 
roota. 

The  winter  species,  great  too^  borso  USL,  hige 

bfmncblev  horse-tail,  shave-^rags,  pewf^r'^rort,  or 
Imt^  xuah,£.kjfemal€,  grows  naturally  in  moist, 
ikUk,  shadj  wools,  hat  is  me  in  Bootland,  sod 
by  no  i: common  in  I" upland,  and  is  largely 
imporsed  for  economical  purposes  from  Holland. 
Ita  root  hi  black,  creeping,  andnviondy  bmwhed ; 
tu  stem  is  simple,  erest,  rovgb,  furrowed,  cylin- 
•irlcal,  deep  glaucous  prwn,  and  usually  about 
3jkf  tnches  high ;  its  sheaths  are  whitish  througL- 
mikf  bat  Mask  et  the  base  and  the  summits ;  and 
rta  teeth  are  :md  deciduous.    It  issatenby 

iMrseo,  and  metai  to  agree  with  them;  but  is 
dte<sfisb8dbjrsltssip,Biid  appsan  to  be  noxioae 
to  cattle.  Its  dried  stems,  principally  as  irn 
ported  from  HoUand,  have  long  been  used  in 
ISHaia  far  alMiiing  wooden  utensils,  and  polish- 
sag  ^binet-work.  turnery,  and  metallic  wares. 
This  plant  might  bc  profitably  cultivated  for  the 
«»f  turners,  cabinet-makers,  and  other  arti- 
,  nenie  situations,  such  as  moist  ground 
ttCiieT  tre'=".  a^id  patches  of  rather  light  yet  good 
;  seal,  which  is  unsuited  to  the  growth  of  any 


c  rr.  hor>>:'-tail.  E.  ari^tiM^  abounds  in 
kj  wet  meadows  and  moist  corn-fields,  and  is 
d  on  ploughed  land,  and 
ft  tXKWiblesome  and  a  noxious  one  on  pas- 
t«m.  It*  r.>7t  is  very  branched  and  creeping; 
CBS  atesu  are  smooth,  cylindrical,  pale  brown, 
Jai^,  aad  about  6  or  S  inches  high  ;  and  ita  fruo- 
tijication  is  produced  in  s'-Iif-;iry  ppikcs  or  catkins 
frosB  the  samnit  of  the  stems,  and  appears  in 
\AfdL  lUeplnalieflnkitb^haiM^ 
'  tt|HMi  tikt&Pf  tod  pivedt 


violent  diarrhoea  in  such  cattle  as  are  indooed 
bjthe  gnawings  of  hunger  to  est  it.  It  pessesscs 
much  of  the  polishing  power  of  the  winter  spe- 
cies, and  is  used  for  cleaning  and  poUshiag  ves- 
sels of  tin. 

Tiie  bog  horse-tail  or  peddook-pipe,  E.  pcdut- 

tre,  grows  wild  in  spongy  bogs,  marshy  flats,  open 
drains,  and  other  very  wet  or  spouty  situations. 
Its  stem  ie  deeply  ftirrowed,  smnewhat  slender, 
and  usually  about  20  inches  high ;  its  branches 
are  slender,  angular,  rough,  and  minute,  and  are 
produced  from  bottom  to  top  of  the  stem  in 
whorls  ;  and  its  fructification  is  niany-Bpikcd, 
and  appears  in  June  and  July.  This  species  is 
as  noxious  to  cattle  as  the  com  species;  and, 
when  it  establishes  itself  in  drains,  it  often  grows 
into  a  matting  of  roots  and  stems  several  yards 
in  length,  and  totally  obstructs  the  flow  of  water. 

The  great  river  borse-tail,  E.jtmiialUt,  abovads 
on  th--  mnrgins  an^!  1  w  banks  of  some  rivers, 
ponds,  and  lakes.  It  is  by  far  the  largest  of  our 
indigenous  spedes,  and  nsnaUy  has  a  height  of 
about  G  feet.  Its  fructification  is  a  largo  cylin- 
drical catkin,  with  four  or  live  pale  teeth  on  a 
separate  tiiort  stem,  and  appears  in  April  and 
May.  Its  stems  are  perfectly  erect ;  and  its 
branches  are  long  and  slender,  and  grow  from 
bottom  to  tup  of  the  stem  in  whorls.  This  spe- 
cies is  greedily  eaten  by  horses,  and  appears  to 
yield  thriri  apreeable  nourishment;  and,  in  ?nme 
districts  of  bweden,  it  is  collected  and  stored  for 
tb^  use  as  winter  food. 

The  waod  horse-tail,  si/h-ad'cum,  grows  in 
moist  shady  places,  particularly  by  the  sides  of 
little rttbi  Itt  woods;  bat  it  b  not  frequent,  and 
does  not  occasion  trouble  to  farmers.  Its  appear- 
ance is  handsome  ;  its  stf>m  erect  and  about  a 
foot  high ;  and  its  branches  are  smooth,  slender, 
angular,  compound,  wborlsd,  and  spreading. — 
Thf  rnnnih  hnrsc-tnil,  K.  limoxiim,  grows  in  moist 
I  woods  and  marshy  watery  places.  Its  stem  is 
I  Stent,  vec7  cmootii,  finely  atriatsd,  and  about 
t->To  feet  high  :  and  its  fructification  is  one-spiked, 
and  appears  in  June  and  July. — ^Tho  variegated 
horse-faul,  B.  voriegatum,  grows  on  tiie  aea-diore 
and  oQ  wet  sandy  ground  in  some  puts  of  Scut- 
land  and  Ireland,  but  does  not  occur  in  England. 
Its  root  has  remarkably  woolly  fibres,  similar  to 
those  of  grasses  which  grow  in  loose  sands ;  its 
stem  is  usually  abont  6  inches  high ;  its  sheaths 
over  the  joints  are  lax  and  have  lanceolate  teeth ; 
its  eatktai  is  ovate*  aente,  and  blade;  and  its 
whole  appearance  is  both  curious  and  ornamen- 
tal.—  Dnunmond's  horse-tail,  E.  Ihummondii, 
grows  wild  on  the  moontain  hugt  of  some  pai-ts 
of  the  Scottish  Highlands,  but  is  by  no  means 
common.  Its  stem  is  about  a  foot  high;  and  its 
fructification  appears  in  April. 

EQUIVALENTS  (Chemical).  A  t<mn  em- 
ployed in  chemical  philos'^phy.  to  express  the 
system  of  definite  ratios,  in  which  the  oorpus- 
onbur  sat||eeti  of  tbis  seisiioe  ne^toeallj  com- 
bine, nfinved  to  n  oonmeii  itandwd,  le^oned 
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waitf.  The  prindpal  futa  idaling  to  ehemkil 

combination!;  retin^ri^  ^)  stated,  in  oidu  to 
reader  the  present  suliject  intelligible. 

And  itt  ^  tot  ptoee,  iMviag  out  ofiritw  the 
combinatioriii  of  liquids  with  each  uthcr,  and  the 
common  oesee  of  tolution  ia  water  and  aloobol, 
the  first  law  nlating  to  the  eomUiiatlcn  gC  lal^ 
stances  Is,  that  fiW  ewtytotitun  of  boditi  U  fimi 
and  invariabU ;  or,  in  other  word^j.  rv  cotnnonnd 
substance,  so  long  as  it  retains  its  characteristic 
properties,  always  consiste  of  the  nate  dements, 
united  together  in  the  same  prnportion.  Sul- 
phuric acid,  for  example,  is  always  composed  of 
Bulphnr  and  oxygen,  in  the  ratio  of  16  parte,  bgr 
Weight,  of  thi'  f  riia-r,  to  24  of  the  latter;  no 
other  elements  can  form  it,  nor  can  its  own  ele- 
ments form  it  ia  any  other  proportion.  Solpiiate 
ef  barytes,  in  like  manner,  is  always  composed 
of  40  parts  of  sulphuric  acid  and  78  of  barytes. 
If  sulphuric  acid  and  barytes  should  enter  into 
oomUnation  in  any  other  proportion,  some  new 
compound,  different  from  lolphate  of  baiTtee, 
would  be  formed. 

The  ieoond  law  relating  to  thii  nilijeotis,  that, 

itlitn  one  bodn  comht'nes  irith  another  in  difcreiU 
proportionsj  the  larger  proportion  of  one  of  the 
ini/reiienti  km  a  dmph  orMmttteal  rati^  to  Ike 
aiiuiflfr  yropordoii ; — the  second  quantity  being 
a  simple  multiple  of  the  first;  and  if  there  as  a 
third  or  fourth  proportion,  the  leme  ratio  oon- 
tinucs  Vietween  them.  The  comUnatlooe  of  the 
two  substances,  which,  in  their  gaseous  state, 
form,  by  their  mixture,  the  atmosphere, — oxygen 
and  nitrogen,— unite  in  five  different  proportions, 
and  form  a  good  illustration  of  this  law,  these 
proportions  having  to  each  other  the  simple  ratio 
ef  l,S,a^4»6. 


.1 


Nitrous  oxide  conisists  of 
Nitric  oxide,  . 
Hypo^iiHrous  add, 
Mitrooi  arid, 
Kttiieidd, 


Kltniron.  Oxvgm, 
14  8 
14  16 
14  24 
14  82 
U  40 


1 1 


To  give  an  example  from  the  salts, — the  bicar- 
bonate of  potash  contains  twice  as  much  carbonic 
acid  as  the  carbonate ;  and  the  oxalic  acid  of  the 
three  oxalates  of  potash  is  in  the  ratio  of  1,2, 
and  4.  This  law  is  often  called  the  lave  of  multi- 
plet,  or  of  eombifuUion  in  muUijde  proportion.  It 
hai  been  eetabliehed  only  by  eomparatively  re- 
cent investigations,  but  the  most  rigid  researches 
have  abundantly  evinced  that  it  is  a  well-founded 
faiw.— The  third  law  of  oomlnnaUon  ia  no  bee  re- 
markable  tlian  the  preceding,  and  is  intimately 
connected  with  it.  Water  and  hypo-eulphurous 
acid  may  be  addaoed  for  itt  iUo^tion.  flie 
former  is  oompoeed  of  8  oxygen  to  1  hydrogen ; 
the  latter  of  B  oxygen  to  IG  sulphur.  Now,  flic 
well-known  eubataucc  sulphuretted  hydrogen  is 
constituted  of  1  hydrogen  to  16  sulphitr:  that  is, 
the  ijnantities  of  hydrogen  and  of  sulphur,  which 
combine  with  the  same  quantity  of  oxygen,  com- 
bine with  one  another.  Again,  40  parte  of  eele- 


ninn,  with  8  of  oxygen,  form  the  oxide  of  eele- 
ni'tTT!.  and,  with  1  of  hydrocren.  sclrninn-ttr'fi  hy- 
drogen ;  36  parts  of  chlorino,  with  5  of  oxygen, 
oonetitnte  the  oxide  of  eUorine,  and,  with  1  of 
hydrogen,  form  muriatic  acid  gas;  16  pevtn  Of 
sulphur  combine  with  36  of  <^lorine  to  form  tbo 
ehkrUe  of  eolphiir.  It  ii  nanifoet,  fiNan  tlieen 
examples,  that  bodies  unite  according  to  propor- 
tional numbers;  and  hence  has  arisen  the  use  of 
certain  terms,  as,  proportion.^  combining  propor- 
tion, or  equivalent,  to  express  them.  Thus  the 
combining  proportiooe  of  the  fobetanoee  jiMfc  nl> 
luded  to  are, — 

Hydrogen   1 

Oxvcen,       ....  B 

Sulphur   Itf 

Chlorine.     .      .      .      .  M 

Selenium   40 

When  one  body  combines  witii  another  in  more 
than  one  proportion,  then  the  bw  ef  ninltiples, 

al  ■  ~ 


Sulphur.  Ox^fen. 
Ilypo-Milphurou.  add  >  ,^     ,  p  , 

is  coinposea  or    .  J 
Sulphurous  add,  .   .    16  or  1  pr. -f  16  or  2  pr. 
Selphurie  add,    .  .  16  or  1  pr.  -|-S4  or  9  pr. 

The  meet  nsual  eombiaataon  li  1  preporlioa  of 

one  body  either  with  1  or  with  2  proportions  of 
another.  Combinations  of  1  to  3,  or  1  to  4,  aro 
very  nnoommon,  unlem  tiie  mora  eimple  eom- 
pounds  likewise  exist.  But  this  law  does  not 
apply  to  elementary  subataaoee  only,  since  oom- 
poond  bodiee  have  thdr  combining  proportions, 
which  may  likewise  be  expressed  in  snnbank 
Thus,  since  water  is  composed  of  one  proportion, 
or  8,  of  oxygen,  and  one  proportion,  or  1,  of  hy- 
drogen, its  cotnliiuing  proportion  is  9.  The  pro- 
pfirtion  of  sulphuric  acid  is  40,  because  it  is  a 
compound  of  one  proportion,  or  16,  of  sulphur, 
and  three  pvoportione,  or  M  of  osygen ;  ei^  in 
like  manner,  the  combining  prop  ortion  ;  f  itjurj 
atic  acid  is  37,  because  it  is  a  compound  of  one 
proportion,  or  36  of  ehlodne,  and  one  pMporiMM, 
or  1,  of  hydrogen.  The  proportional  number  of 
potassium  is  40,  ind  as  that  quantity  combines 
with  8  of  oxygen  to  form  potash,  the  combining 
proportion  of  potadt  it  48.  Now,  when  thaea 
compounds  unite,  one  proportion  of  the  one  com- 
bines with  one,  two,  three  or  more  proportioaa  of 
the  other,  preeieely  ai  the  aimple  wbeteime  dai. 
The  hydrate  of  potash,  for  example,  ieoonrtitated 
uf  48  potash  and  9  of  water,  and  iti  ■«iw»K«i»»»»|g 
proportion  it,  ooneequently,  48+9,  or  67.  The 
sulphate  of  pot.uih  is  composed  of  40  sulphorio 
acid  48  potash.  The  combining  proportion 
of  Uiie  salt  is,  therefore,  88.  The  muriate  of  iho 
same  alkali  is  composed  of  37  muriatic  acid  ^ 
I  46  potash  ;  its  combining  proportion  ig,  therefore, 
>v.  The  campofiitioQ  uf  the  salts  affordji  an  ex- 
cellent illustration  of  this  subject ;  and,  to  eat- 
emj  lify  it  still  further,  a  list  of  the  proportional 
numbers  of  a  few  adds  and  alkaline  bases  is  sub- 
joined. 
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Fluoric  acid, 
i'kosphonc  actd, 
Mariatic  scii!.  . 
Salphorie  aetd« 


10  Litbia,    .  .  IB 

28  Magiietio,  .  *^ 

87  Lime,     .  .  28 

40  Soda.     .  .  32 

fli  Potuli.  .  .  48 

08  Stroiitia,  .  52 

Buryttft,  .  78 

hvUm  unitbif  Moofding  tv  tlieir  propop> 

tiotud  nambers.  a*  has  bcca  seen  above,  the 
projK^km  of  each  baw  expressee  tiie  precue 
qoantitj  required  to  nentnlua  s  proporiioik  of 
CMh  of  the  acids.  Thus  18  of  lithia,  32  of  soda, 
and  78  of  l»arytc8  combine  with  1  o  of  fluoric  acid, 
frvnn'Pg  til*!  neutral  fluates  of  hthia,  soda  aad 
huytaiit  attd  are  termed  equivaUntt  of  each  other, 
ir-rll  as  of  flin  ric  acid.  The  same  fikct  is  obvi- 
with  respect  to  the  acids ;  for  28  of  phoepbo- 
rie,  40  of  calphiuie,  and  ($2  of  anenie  aeid  vnHe 
with  28  of  lime,  f<jrraing  n  neutral  phosphate, 
•olphate  and  aneatate  of  lime^  and  these  aoids, 
is  like  manner,  are  eqahndents  of  aaoh  other  and 
of  bme.  These  circumstaaoes  afford  a  ready  ex- 
f '.mat ion  of  the  fact,  that  when  two  neutral  salts 
motuallj  decompose  one  another,  the  resulting 

OMpoanda  are  Ukewise  neutral   If  88  parts  of  j  the  cotnpocition  of  carbonic  oxide  and  onbonic 


make  the  oonMallg  proportion  of  hydrogen  10 ; 
but  then  oxygen  must  be  80,  carbon  W,  and  sul- 
phur 160.  Dr.  Thomson  makes  oxygen  1,  so  that 
l^diogen  ft  eight  times  leMtlAtt  miitf,  or  0*188, 
carbon  O"?."),  and  sulphur  2.  T>r.  Wnllaston  fixes 
oxygen  at  10,  by  which  hydrogen  is  1*25,  carbon 
7'fi,  and  to  OB.  AeeonNng  to  BeneUns,  oxygen 
is  100.  The  system  of  Wollaston  becomes  the 
same  as  Dr.  Thomson's  by  merely  dividing  hy  10 ; 
that  is,  by  placing  the  decimal  p<rint  more  to  the 
left  by  one  figure  ;  and  then,  if  we  multiply  by 
8,  it  is  converted  into  Mr.  Dalton't  flCftle imrhioh 
hydrogen  is  the  etaudurd. 

Tables  of  the  combining  qnantitlco  of  all  ehe> 
mical  agents  have  been  drawn  np  and  arranged 
to  guide  the  chemist  in  experimental  researches. 
Tho  ntiUtj  of  these  taUes  is  verf  oxtenrivo. 
Through  their  aid,  and  by  remembering  the  pro- 
portional numbers  of  a  few  elementary  8ub«taa* 
ces,  the  eompodtion  of  a  great  ntnuiber  of  oom- 
pound  bodies  may  be  calculated  with  ftifliKty. 
By  knowing  that  f)  is  the  conibinin<»  proportion 
of  carbon  and  8  of  oxygen,  it  is  easy  to  recollect 


aentral  sulphate  of  potash  are  mi.xed  with  132  of 
tfe  nitzate  of  barytes,  the  78  barytes  unite  with 
Hw  4»«tt4)livrio  aeid,  and  the  M  attrio  aeid  of 
the  nitrate  c  tnliine  with  the  48  potash  of  the 
partkde  of  acid  or  alkali  remain- 
The  tteAod  of 
determining  the  proportional  numl>er8,  as  might 
5r?t<'-if«atcd  from  what  has  gone  before,  is,  to 
aisuy^e  a  dednite  compound  of  two  simple  sub- 
ilMaee  vhieh  ^omi^  an  extensive  tangs  of  affi- 
nity.   No  two  bodies  are  better  ndnpfed  for  this 
than  oxygen  and  hydrogen,  and  that 
,  of  theio  it  edeeledwhi^  OMttaint  the 
fTtillest  quantity  of  r  TTjTcr..    Water  is  such  a 
and  it  is  therefore  regarded  as  a  com- 
[  of  one  proportieB  of  oi^fen  io  one  pro- 
of hydrogen.   But  analysis  proves  that 
it  is  oompooed  of  8  parts  of  the  former  to  1  of  the 
latter,  by  which  the  relative  weights  of  their 
proportions  are  determined,  that  of  oxygen  being 
eight  times  heavier  thin  t>iat  of  bvdr  -jr  "n  9mi\c 
are  next  examined  whxch  coatam  the 
impuilieM  of  oxygon  or  hydrogen  in 
■■smhiDatlon  with  some  other  gnbstance,  the 
^vatities  of  each  being  the  smallest  that  can 
Cbahonio  ozido  inth  rapeet  to 
and  snlphurettcd  hydrogen  with  respect 
to  OQlphnr,  answer  this  description  perfectly. 
Xhc  former  consists  of  8  oxygen  and  6  carbon  ; 
Mm  litter  of  I  hydrogen  and  If!  lolpliv.  The 
proportiupal  number  of  carbon  is,  consequently, 
C,  and  of  ffulphur,  16.    The  proportions  of  ail 
e^hcr  fcodBaa  naj  he  determined  in  tho  eame 
tt^nn-.-r.    f?incc  the  Trop'rtintial  numb^^r?  mi  rely 
the  relative  quantities  of  difTerent  sub- 
oOMhiae  together,  it  is,  in  itself, 
figures  are  employed  to  express 
theva.    The  only  essential  point  is,  that  the  re- 
IktioQ  ahouM  be  tUicily  observed.  Thus  wo  may 


acid, — the  first  bLint;  G  carbon  -f-  B  oxygen,  and 
the  second  6  carbon  -^16  oxygen.  40  fa  the 
nnnber  of  potaaaliim,  and  potash,  being  its  pro- 
toxide,  is  composed  of  40  potassium  -f  8  oxygen. 
From  these  few  data,  we  know  at  once  the  com- 
pontioik  of  the  oarbonate  and  biearhonate  of  pot- 
ash. The  first  is  22  carbonic  acid  -(*  ^  potash ; 
the  second,  44  carbonic  acid  +  48  potash.  There 
tables  are  rendered  still  more  useful,  if  accom- 
panied by  a  logometrie  sliding  soak,  the  appUesi- 
tion  of  which  to  this  purpose  was  a  happy  inven- 
tion Pr.  WoUastoD.  As  it  is  not  possible  to 
taelade,  on  a  single  ssale,  the  nanee  of  all  snh- 
stances,  those  are  sel ' il  which  are  the  most 
frequent  subjects  of  reference.  These  are  ar- 
ranged in  the  order  of  their  rdativa  weights, 
and  at  such  distances  from  each  other,  accord- 
ing to  their  weights,  that  the  series  of  numbers, 
placed  on  a  sliding  scale,  can  at  pleasure  be  moved, 
so  that  waj  munber  expressing  the  w^ht  of  a 
compound  may  be  brought  to  correspond  with 
the  place  of  that  compound  in  the  w^acent 
oolamn.  The  arrangement  i«  then  sneh  that  tho 
weight  of  any  ingredient  in  its  composition,  of 
any  reagent  to  be  employed,  or  precipitate  that 
might  Imi  ohtained  in  its  analysis,  will  be  found 
opposite  tho  point  at  which  its  respective  name 
is  placed.  Let  us  illustrate  its  use  by  a  few  ex- 
amples. 1.  The  quantity  of  any  substance,  which 
is  equivalent  to  a  given  quantity  of  any  other 
inscribed  on  the  scale,  may  be  learned  by  inspeo- 
iiun  ;  the  quantities  taken  being  quite  arbitrary, 
and  each  as  are  liable  to  eoit  the  purposee  at  may 
time.  Thus,  by  bringing  60,  on  the  slider,  (in  a 
scale  where  the  weight  of  hydrogen  is  expressed 
by  1),  opposite  to  magneeia,  or  to  its  eqaivalent, 
'jo,  it  will  be  seen  that  50  parts  of  that  earth  are 
equivalent  to  70  lime,  120  potash,  &c.  2.  It  as- 
certains tiM  quantity  of  eadi  base  that  is  equi- 
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to  a  given  quantity  of  any  acid.  Thus  50 
on  the  slider  Iniing  brought  oppueite  to  sulphuric 
acid,  or  to  its  equivalent,  40,  it  appears  that  50 
parts  of  tUs  Mid  Miurato  SB  «f  angMib,  38 
lime,  60  potash,  kc.  In  a  giniilar  manner,  it  is 
etpable  of  indicating  the  quantities  of  diflerent 
iiJdt  reqoirsd  to  wtnnte  cadi  base;  tiin*  00 
parts  of  magnesia  saturate  ICiO  uf  Sulphuric  ncid, 
135  nitric  acid,  3.  It  enables  us  to  deter- 
mine, bj  inspection,  the  proportions  o(  tiie  com- 
ponsnts  in  a  given  quantity  of  any  substance  of 
known  composition.  Thus,  by  brin^inpf  100,  on 
the  slider,  opposite  to  72,  the  tqmvalent  of  dry 
sulphate  of  sodaf  we  ihid  55*5  on  the  slider,  oppo- 
site to  the  eqnivnlrnt  of  stilphuric  acid,  and  44  o 
opposite  to  the  equivalent  of  soda;  numbers 
whioh,tog«llMr,iink«ttp  lOOofthsBsH  Itsx- 
presses  not  only  the  proximate,  but  the  nltimatc 
elements  of  oompoonds.  Thus,  keeping  the  slider 
in  the  same  sitnation  as  above,  we  And  St'4  on 
the  slider,  opposite  to  16,  the  equivalent  of  sul- 
phur, and  331  opposite  to  2  i  the  equivalent  of 
three  proportions  of  oxygen  ;  and  22*4  -}-  331 
make  np,  tofstfwr,  06*6  of  sulphuric  acid.  By 
rrf'Tcnce  to  the  equivalent??  of  Kfidinm  nnd  oxy- 
gen, we  find,  also,  that  44  parts  of  soda  are  made 
up  of  as  sodinm  and  11  oxygen.  4.  Theqiiantity 
of  any  suhstance  required  to  decoinpn'^c  a  crtv-  n 
quanUtj  of  another,  by  simple  elective  attrao- 
tiott,  is  mt  enee  taught  by  the  soale.  Thus,  if  we 
wish  to  know  the  •aiaUait  quantity  of  sulphuric 
acid  adequate  to  decompose  100  parts  of  chloride 
of  sudium,  by  bringin^^  \00,  on  the  slider,  oppo- 
site to  chloride  of  sodium,  or  its  equivalent,  60, 
we  find  60^,  on  the  slider,  opposite  to  40,  the 
equivalent  of  dry  sulphuric  acid,  and  opposite  to 
4B,  tiie  eqaiTalsntof  snipluirie  add  of  oonumrae, 
we  find  81^  of  the  latter  Wc  must,  therefore, 
employ  06^  of  the  former,  or  Kl^  of  the  latter. 
Again,  to  know  the  quantity  of  dry  sulphate  of 
soda  whidi  would  result  if  all  the  common  salt 
were  decomposed,  we  shall  find  120,  on  the  slider, 
opposite  to  the  dry  sulpiiate,  or  to  its  equivalent, 
72,  and  870  opposite  to  the  crystallised  sulphate, 
or  to  its  representative  number,  1G2.  5.  The 
quantities  of  sidts,  each  consisting  of  two  ingre- 
dients, that  are  required  for  mutoal  deeompoei- 
tion,  may  be  learned  by  a  similar  use  of  the  slid- 
ing seals.  Supposing,  for  instance,  that  we  have 
83  parts  of  enlphnte  of  petuih,  and  wish  to  know 
the  quantity  of  «}hloride  of  barium  required  for 
their  decomposition ;  bring  83,  on  the  slider,  op- 
posite to  sulpiiate  of  potash,  or  to  88,  its  repre- 
sentative, and  opposite  to  106,  the  equivalent  of 
chloride  of  barium ;  we  find  100  on  the  slider, 
which  is  the  number  required.  The  results  of 
this  deeoosporition  mmy  also  be  leemsd  hy  «n> 
nmininn-  the  imtrument  when  in  the  same  situa- 
tion uf  the  Blider ;  for  opposite  to  the  equivalent 
of  sulphate  of  barytes,  118,  we  dnd  on  tiie  dider 
111,  and  oppusito  to  chloride  of  potassium  we 
find  71*5  on  the  slider,  the  two  last  numbers  in- 
diiating  tiie  xesulting  quantities  of  the  new  com- 


pounds. Agidn,  from  Uie  weight  of  a  precipitate, 
it  is  easy  to  deduce  the  quantities  of  Rn!t=i  which 
have  afforded  it.  Thus,  if  we  had  obtained  bj 
experiment  190  parts  of  dry  sulphate  of  buytee, 

on  hrinrring  that  number  opjx  sit'^  t  -  its  equiva- 
lent, 118,  we  see  at  once  that  they  may  h&ve 
tcsultsd  from  89|  of  sulphate  of  potash,  sod  106 
of  chloride  of  barium ;  and  moreover,  that  ISO 
parts  of  barytio  sulphate  are  composed  of  40^ 
sulphuric  acid,  and  79-4  barytes ;  the  sulphuric 
acid  consisting  of  16'5  sulphur  and  24- 1  oxygen, 
and  the  barytes  of  8"1.'5  oxygen  and  712.')  barium. 
Other  api^cations  still,  of  the  scale  of  chemical 
equivabttts^  are  pointed  out  by  Dr.  WeUselen  In 
his  memoir,  explonative  of  its  principle  and  uses, 
iu  the  FhiL  Trans,  for  1814  but  the  accurate 
nd  ready  sohition  of  so  many  important  practi- 
cal problems  as  have  been  noticed  above  are 
sufiicient  to  show  its  importance  to  the  chemist. 
Dr.  Ure  remarks  of  it,  that  it  is  an  instnuneot 
wliidi  has  contributed  more  to  fSseUitaie  tli* 
general  study  and  practice  of  chemistty  then  any 
other  invention  of  man." 

ERAOBOSFIB.  A  genus  of  exotic,  annonl 
grasses,  of  the  glyoeria  tribe.  About  r\  dnrcn 
species  have  been  introduced  to  Britain  from  the 
south  ef  Buepe,  Hbrth  Ameriea,  Egypt,  and  In- 
din  :  and  five  or  six  more  ar-j  tiv  >'.vii  to  hotaniFt-?. 
All  the  introdooed  qpeoies  have  a  very  handsome 
appearance ;  noal  •»»  nhonft  m  ftet  liigh ;  three 
are  very  tender ;  and  fbur  wen  Ibnneriy  assign* 
ed  to  the  mendow-ftfips  ffenus.  —  Erai^rostis  is 
also  the  specific  uame  of  a  hardy,  ornamental,  an- 
nual, long-known  grass,  of  tlie  niegaaladqn genua, 

ERANTHEMUM.  A  cenn^  of  ornamental, 
tropical,  evergreen  undershrubs,  of  the  acanthus 
hMoSfy.   About  a  doeen  speeiei  hftTs  been  bitre- 

duced  to  British  hothouses  from  Ouinrrv,  A  i-trn- 
Ua,  Nepaul,  and  the  two  Indies ;  and  about  as 
many  mote  are  known  to  botanists.  Tlie  dneat 
of  the  introduced  species  is  B.  tlrietum,  an  ele- 
gant, purple-dowered  plant,  two  feet  in  hi^glit, 
and  blooming  in  March  and  April. 

ERANTHIS.    See  Wi.^Tia  Accmtk. 

EREMACAUSIS.  The  slow  oxidation  of  the 
combustible  elements  of  a  dead  oiganio  body,  1^ 
ezpoentete  tiie  air.  Tim  preeoii  ffagmerly  ihared 
with  changes  in  living  organic  !K)die6  the  general 
same  of  decay ;  and  it  was  first,  snd  very  appro- 
priatdy,  designated  ewrmaeanrfs  by  Liebig.  The 
changes  which  occur  in  it  are  predsely  those  of 
combustion,  except  that  they  are  slow,  gradual, 
and  unaccompanied  by  flame  or  by  the  evolution 
of  sensible  heat.  Familiar  examples  of  eremnc 
causis  are  the  trnnsmutation  of  wood  into  humus, 
the  decay  of  dead  vegetable  matter  uoacoompa- 
nied  bf  fimnenlation,and  tlieftrmationof  aortie 
acid  out  of  alcohol,  or  the  vinrfrnrizing  of  liquids 
containing  a  large  proportion  of  spirit.  Tcge- 
table  jmoes  of  ereiy  kind,  parts  ef  animal  end 
vegetable  substances,  moist  sawdust,  blood,  Ac., 
cannot  be  exposed  to  the  air,  without  suffering^ 
immediately  a  progressive  change  of  oobur  aod 
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rfwriwy  irUdi  oxygm  is 

Th«»  chansT"?  n  t  taVe  place  when  water  is 
tfduded,  or  wheo  ibe  eubetasoes  are  exposed  do 
Aelempentareof  SS**;  aadithttlMMiolMmad 
that  different  boJu  s  require  different  degrees  of 
keat,  in  order  to  effect  the  absorption  of  oxjgen, 
and  eonaequently  their  eremacaatis.  The  ten- 
dency to  undergo  this  change  is  possessed  in  the 
highest  degree  by  substances  oontaining  nitro- 
g^L.  The  conditions  which  determine  the  corn- 
Many  organic  snbstances,  particnlarly  such  as 
are  mixtures  of  several  more  simple  matters,  ox- 
idiss  in  tiw  «ir  wIms  siinplj  nwislsiMd  with 
■irattr  ;  others,  not  until  they  are  subjected  to  the 
action  of  alkalies;  but  the  greatest  part  of  them 
aadtTgo  this  state  of  slow  oombnstion  or  ozida- 
IIl  cu  'A-hen  brought  into  contact  with  other  mat- 
Un  aln^dy  in  a  state  of  decay.  The  eremacau- 
«ts  of  an  organic  matter  is  rt^tarded  or  completely 
arreeted  aU  Ouoae  substances  which  prevent 
^rtueotation  or  putrefaction.  Mineral  acids, 
saiu  of  mercaxy,  aromatic  substances^  empyreu- 
■alsB  oilSy  andi  <dl  ef  twpsptiiie»  possess  a  sini* 
lar  action  in  this  rospect.  The  latter  substances 
have  the  same  etfuct  on  decaying  bodies  as  on 
pbosphaietted  hydrogen,  the  spontansoos  Inflam- 
mability of  which  they  destroy.  Many  bodies  which 
do  not  decay  when  moistened  with  water,  enter 
into  erexnacaanswhen  in  contact  with  an  alkali." 

Fisaaarsnsis  Is  analogous  to  pntr^hction ;  but 
it  is  much  more  stubburn  in  progress,  and  far 
more  resistive  to  the  play  of  affinity;  for  in 
pcttcfiMtioa  the  paiMBOout  affinity  of  carbon 
f^jr  oxTjen  has  immediate  and  ample  scope,  bcinfj 
^poaed  bj  neither  expansion,  cohesion,  nor  the 
g.snin  state,  while  in  eremacansis  all  these  re- 
straints have  to  In)  overcome.  The  carbon  of 
sobctancee  under  the  process  of  eremacausis  is 
nnij  if  ever  dinefelf  aoted  on  bjr  the  oxygen  of 
Ike  aiaoaphere;  and  in  one  class  of  them,  no 
carbonic  aci'1  wb!it<pv>>r  »»vf.lved,  while  in  ano- 
ther such  carbonic  acid  na  arises  does  not  result 
tnm  Ik*  |flay  of  the  oxygen  of  the  atmosphere 
epi»  the  carbon  of  the  substances.  The  erema- 
evolation  of  carbonic  acid  occurs  only  in 
vineh  abovad  in  hydrogen,  and  Is  oeoa- 

:nTrd  by  a  transposition  rf  elements  or  disturb- 
of  attxactioDS  similar  to  that  which  evolves 


fermentation.  The  hydrogen  of  the  bodies  com- 
l»n^  ^.th  the  oxygen  of  the  atmosphere,  and  the 
earWu  and  the  oxygen  of  the  bodies  separate  from 
Hw  otter  efements,  and  combine  with  each  other 
to  frrrs  carbonic  acid.  In  a'l  rvm-nitrogenous 
I,  also,  eremacausi«  mvariably  precedes 
aadiNilKfiwtton;  and  not  miil  its 
liow  eombustiou  has  to  a  certain  extent  proceed- 
ed, or  till  the  absorption  of  a  certain  quantity  of 
mxigen  iato  tlie  solistaBCSS  has  taken  phoe,  do 
IIms  pbOMasena  or  symptoms  of  a  fermentative  or 
a  *»f!tr«^i^!v»  tr3n«f'>rmation  commence. 

ii^fiiGOI.  A  dueasc  in  the  growing  groin  or 


of  some  of  the  grasses^  psittsiilsilj  ef  TfB, 

It  is  the  most  mysterious  of  all  the  diseases  with 
which  the  oereai  grasses  are  affected;  and,  after 
nuUitadineiiis  and  most  lesmed  investigations, 
continues  to  be  the  subject  of  conflicting  opinions, 
as  to  at  once  its  nature,  its  origin,  and  its  mode 
of  development.  The  substance  called  the  ergot 
either  issues  from  between  the  glumes,  and  occu- 
pies the  place  of  the  grain ;  or  it  is  the  grain  it- 
self in  both  a  monstrous  form  and  a  chemically 
altered  condition.  It  lengthens  to  mors  than 
doiiMf  the  natural  size  of  the  prain,  protnides 
beyond  the  chaff,  is  angled,  grooved,  and  furrow- 
ed, has  a  dssp,  porplidi,  brown  oolonr,  and  often 
assumes  a  curved  form,  goni".* hnt  resembling 
that  of  a  oock's^pur.  Its  surface,  when  seen 
through  a  microscope,  is  proftisely  maiked  with 
white,  shining,  transparent,  angular  dots;  and 
its  interior,  when  laid  open  with  a  sharp  instru- 
ment, and  seen  in  water  under  a  microscope,  ap- 
pears to  oonsiBt  of  white  tfoosolent  threads  with 
spherical  sporules.  It  has  a  ^p'~>"^  texture,  a 
heavy,  disagreeable  odour,  and  a  nauseous,  acrid, 
bnniaf  taste;  and  whsii  ptti  la  eontaot  with 
the  flame  of  a  candle,  it  catches  fire  like  an  oily 
substance,  and  boms  like  an  almond.  It  is  sttp> 
posed  by  some  natvralisis  to  be  an  ezeresoenfls 
similar  to  the  oak-apple  and  the  nut-gall,  and  to 
be  occasioned  by  the  puncture  of  some  insect ;  by 
others  to  be  a  monstrous  development  or  morbid 
swelling  of  the  seed,  occasioned  1^  some  disturb- 
ance in  the  organs  of  circulation  or  secretion; 
and  by  others  to  be  a  foreign  or  superimposed 
vegetable  growth,  ocoasioned  by  a  parasitic  ftm> 
gus.  The  la.'^t  of  these  opininns  is  probably  the 
best  supported ;  and  the  kind  of  minute  fungus 
supposed  to  ooessioin  it  is  assigned  by  De  (3in- 
dollo  to  the  penus  sclerotium  under  the  name  of 
iSeUrotium  davtu,  but  is  erected  by  the  Swedish 
fungologist  Frissinto  a  genus  by  itaslf  mdw  the 
name  of  ^'jjennmlia  cluvu*. 

Ergot,  whatever  be  its  origin  and  its  physical 
nature,  exerts  a  dreadfully  noxious  power  upon 
the  ^sleiii  of  anj  men  or  brutes  who  receive 
even  very  small  portions  of  it  in  tht^ir  food.  It 
has  been  ascertained  by  experiment  upon  many 
of  the  lower  animals  to  produoe  the  most  hor> 
rible  crrinrrrcnr?,  rotting  of  the  extremities,  inter- 
nal tortures,  and  agonisiog  death ;  it  has  been 
known  to  doiii  ^  aaid  IdH  not  a  few  Inimaa  l>e> 
ings  who  have  accidentally  or  inadvertently  eaten 
grain  or  flour  infected  with  it ;  and  it  is  supposed 
to  have  been  the  cause  of  severe  and  dai^rous 
gangrenous  e|ddemics  which  have,  at  various 
periods,  ecouTgcd  the  poor  of  certain  districts  of 
France.  It  was  long  supposed  to  occur  only  in 
tjs,  and  to  work  havoo  upon  animah  diieflj 
through  the  meditim  nf  rye-flour;  but  it  is  now 
known  to  infest  some  maise  of  South  America, 
and  to  produce  loathsome  diseases  in  mules 
which  feed  ui>on  that  gniin  ;  and  it  has  been  re- 
cently ascertained  to  occur  with  sufficient  fre- 
quency in  the  wheat  of  Britain,  to  suggest  the 


f 


Digitized  by  Google 


170 


ERGOT. 


ERIGERON. 


necessity  of  caution  and  investigation.  "The 
ergot,"  said  Prufeuior  ileoslow  in  1841,  "  is  sel- 
dom AMI  with  Id  mij  atlMr  oorn  tlun  tjw;  tni 
TcMier  sajB  he  never  saw  but  one  example  of  it 
ia  wheat}  of  which  he  gives  a  figure.  Bauer  also 
mentions  havinf  never  found  more  than  two  ears 
of  wheat  infected  by  it.    I  have,  however,  found 
it  this  autaom  in  four  different  fields  of  wheat, 
and  gathand  more  than  a  doxen  specimens ;  and 
I  find  that  some  of  the  farmers  here  are  suffi- 
ciently acquainted  with  it  to  Batisfy  me  that  it 
must  be  more  common  in  wheat  than  has  hitherto 
been  suspeoted.  Upon  asking  my  mPler  to  eeaiah 
,  for  me,  he  very  soon  picked  out  about  thro*-  dozen 
ergots  from  two  bushels  of  Bevei-wheat,  which  had 
heMMBtte  ha  grovad  at  hia  nlB;  and  he  said  lliat 
he  had  left  at  least  as  many  more  in  the  sunple. 
I  This  wheat  was  grown  in  the  next  pariah  to  Wat- 
tidtttt.  A  ireiy  euaory  look  late  the  month  of 
I  a  sack  of  gleaned  wheat,  then  at  the  mill,  also 
furnished  me  with  three  or  four  more  specimens. 
'  I  would  wish  to  invite  agriculturists  to  make  in- 
quiry in  their  seveial  diatrielairiiethar  the  ei^t 
does  not  sometimes  prevail  to  an  extent  sufficient 
to  induce  a  belief  that  it  may  be  injurious  to  the 
I  health  of  the  power  alaeeM,  whim  food  ia  little  va- 
ried,  and  who  might  thus  be  subjected  to  whatovcr 
i  evil  influenoea  certain  admixture  of  the  ergot  in 
I  their  floor  nay  he  a^aUa  of  pndadag.  It  may 
i  be  also  suggested  to  aodi  medical  men  as  have 
I  opportunities  of  witneeefng  those  disorders  to 
>  whidi  the  poor  are  more  partteularly  liable,  and 
I  which  are  gtnarally  ascribed  to  poverty  of  diet, 
I  wficther  these  complaints  may  not  sometimes  be 
'  induced  or  fostered  by  the  presence  of  this  dele- 
!  terioua  ingredient  in  the  floor.  T^aiier  atatea, 
that  some  humane  proprietors  in  those  districts 
of  France  where  the  gangrenous  epidemic  was 
prendeat,  wew  ia  the  habit  of  ftemiahiag  their 
labourers  with  lye  that  had  been  picked  free 
firom  ergut,  in  exohaoge  for  any  infected  samples 
they  might  thanaelvee  have  grown;  and  that 
after  they  had  adopted  this  practice,  tbeir  labour- 
ers were  no  longer  attackfd  by  the  epidemic  " 
j     Ergot,  in  the  hands  of  cautious  and  skilful 
'  practitioners,  is  a  very  valuaUe  medicine,  Car  rooK 
'  ing  weak  or  exhausted  uterine  action  in  cases 
j  of  prolonged  and  difficult  labour ;  but  it  is  by  far 
I  too  aritioal  ia  Ita  proper  aie,  aad  too  daagwooa 
in  iti  misapplication,  to  be  over  safely  prescribed 
I  fay  panoni  of  small  professional  eduoation  or  of 
I  raw  and  youthftd  aKpwienea.  It  has  also  been 
j  very  beneficially  used  in  cases  of  difhcultpaita- 
J  rition  in  the  mare,  the  cow,  and  the  sheep  ;  yet 
I  it  oaght  never  to  be  administered  to  any  of  theee, 
I  especially  the  oa«,eiaaptia  oaaea  of  extraaiity. 
1 1     Erirot  in  rye  occurs  most  frequently  in  wet  and 
I  atiff  kad,  and  may  probably  be  either  much  in- 
I  oreaaed  by  raiiiog  the  erop  m  aeil  wUoh  will 
I  keep  the  roots  constantly  moist,  or  much  di- 
.  minished  by  raising  the  crop  on  naturally  thirsty 
aoilor  aa  kad  whioh  haa  been  thoroughly  nib> 
aoil-dcaiaad.  Whaa  aigoi  hai^  ia  aay  diitrialy 


been  detected  in  wheat,  the  health' of  the  whole 
community  loudly  demands  the  thorough  drain- 
ing of  every  field  oa  whioh  wheat  may  at  any 

time  thence  he  grown  ;  and  when  any  quantity 
of  ergot  is  wanted  for  the  druggist^  it  should  be 
sought  by  growing  rye  upon  a  pteee  of  very  wet 
clay  land. — Mftiical  and  Surgical  Journal. — Paper 
by  Pro/tM$or  Htndovj  in  Journal  o/  the  Aojfti  Agri' 
evUwral  Society  of  England^~^€iA*9  Boktniieai 
Lexicon. — lAudofCt  Wotletf—YouatCt  'Work*. 

ERIA.  A  small  gonus  of  splendid,  tropical, 
epiphytous  plants,  of  the  orchis  family.  It  is 
aamrly  allied  to  the  dendrobiums.  Its  name  aig« 
nifies  "  wool,"  and  alludes  to  the  wooliness  of  its 
flowers.  Three  species,  the  pubescent,  the  star- 
ted, and  the  roej,  have  fbr  flO  w  S5  yean  paat 
had  a  place  among  the  orchidcie  of  British  hot* 
houses ;  and  all  are  very  highly  esteemed. 

BRIAOHITB.  AiniiiIl8iniia«fgnaHa,ofllia 
sugar-cane  tribe.  The  obtuse  species,  E,  ojtf«a% 
called  by  some  botanists  Aira  truneata,  is  a  curi- 
ous, perennial  rooted,  hardy  plant,  of  about  a  foot 
in  height,  introduced  47  years  ago  from  North 
America.  Eight  or  nine  other  species  are  known. 
The  name  eriaohne  alludes  to  the  wooliness  of 
thaglaaae. 

ERI.\NTnT'F5.  A  genus  of  cnrious,  ri'0»1y- 
looking,  exotic  grasses,  of  the  sugar-cane  tribe. 
Nearly  40  speoica  are  known  to  bolaaiste;  and 
two  of  these,  E.  taedtaroidet  and  E.  brevilarfn*, 
the  former  about  5  feet  high,  the  latter  about  4 
feet  high,  and  both  hardy,  perennial-rooted,  and 
flowering  in  the  end  of  summer  and  beginning  of 
autumn,  have  been  introduced  to  Britain  frotn 
North  America.  Both  of  the  introduced  ^pt-cius 
are  aarignad  Iqr  Facaoon  to  the  sugar-cane  genus. 
The  naaaa  ariaathai  alludea  to  the  wooUaaas  of 
the  flower. 

BRICA.  See  Haini. 

ERIGERON.  A  genus  of  herbaceous  plants, 
of  the  thistle  division  of  the  composite  order. 
Four  species  grow  wild  in  Britdn;  nearly  forty 
have  been  introdnoad  from  foreign  countries  ;  and 
about  twenty  more  are  known  to  botanists.  A 
large  proportion  are  annuals ;  a  few  are  biennials  \ 
thna  are  ewtgteeaa,  and  one  of  theee  shrubby* 
stemmed  ;  and  most  of  the  others  are  hardy,  per- 
enniai-rooted  herbs.  Many  have  a  close  resvm- 
bhHMa  to  mther  the  fleabaaea  or  tha  aatera;  and 
a  coasidcrablo  number  possess  more  or  less  of  an 
ornamental  character ;  but  all  the  annual  kindS| 
aad  aoBia  of  the  perennials,  wharafor  they  obtain 
footing  in  a  ga^^n,  prove  very  irouUaaoiDa 
weeds.  The  greater  number  are  many^flowera^l 
and  about  12  or  18  inches  high ;  and  a  considev^ 
aUa  anmber  hava  broad,  oblong  leaves.  Moatj 
have  purple  flowers;  and  at  least  a  doren  havt^ 
white  flowers. — The  sharp  species,  E.  acri*,  is  a 
Ueaaialof  the  gnttalaadaof  England  and  Scut* 
land,  prowing  to  the  height  of  alwut  20  inches, 
and  carrying  blue  flowers  iu  July  and  August. 
Tha  Oaaadiaa  ipariai,  J?.  oeMdSmiM^  ie  aa  aaai^ 
ef  rabbiaby  and  rubhly  ipoU  ia  Bo^bHad,  growi 
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ing  to  the  height  of  about  ft  foot,  and  carrying 
wliite  flowers  in  August  and  Soptcmber.  The 
one- flowered  species,  E.  uni/hntt,  is  a  perennial- 
itMHed  weed  of  the  Scottish  Highlands,  growing 
to  tlie  heij^t  of  3  or  4  inelies,  ud  eanying  a 
!    purp!'^  flrnyer  in  August  and  Pfptom^vr  Tho 

I alpine  apectes,  £.  aipimUf  is  a  p«reuaial-roote<i 
wcod  of  the  noimtdn  iflUodt  of  fiootlud,  grow- 

.   ing  to  the  height  of  :ibool  •  lool^  aid  OUITillg  a 
purple  flower  ia  July. 
ERIirUSL  A  gemui  of  omaontel  pUnts,  of  the 
.    Cgvort  tribe.   The  alpine  species,  E.  (Upinut,  is 
a  r»rottv  little  pt'TeT!nial-rtH»ted  herb,  introduced 
,    to  Britain  upvsaiJs  ol  a  century  ago  from  the 
^    Pyrenees.    It  baa  a  height  of  3  or  four  inches, 
Ulli)  n  hlue  flowfr«  in  ^Tpiri  h  and  April,  and  iS 
I    WtQ  adapted  for  rockwork,  and  especially  ftr 
I   wfoting  and  adoraing  garden  walh.  When  sown 
'    in  pots,  on  the  borders,  or  (  vm  in  r  ;ry:',vork,  it 
'    m  liable  to  dwindle  awi^  or  die  after  flowering ; 
I  tat  vhon  town  ia  the  flravloMofbriflk  mils,  the 
'  topa  of  hothouses,  and  similar  situations,  it  flour- 
>    iahe*  with  great  luxuriance,  and  produces  sheets 
I    of  flowers.   The  Spanish  species,  £.  kitpanicu*, 
I    hea  the  aame  origin,  height,  and  habits  as  the 
alpir.e  ?T^cic8,  but  carries  red  or  purplish-red 
flowers.   Three  species  from  the  Cape  of  Good 
,  nope,  eH  wpall  eiwrgieea  andetdumlw^  and  flow- 
i  ering  in  Hay  and  June,  are  sometimes  seen  in 
I  British  bcAhoitsee ;  and  8  or  9  other  species  are 
i  taews  to  botenwhir^lhMUM  is  aho  the  mae  of 
a  hardy,  annud.  pale- blue- flowered  campanula, 
,  fTx>m  the  south  of  £nrope ;  and  of  a  tender,  ever^ 
' ;  grceo,  herbaoeons,  bine-flowered  lobelia,  from  the 

Cape  of  G<x>d  Ilope. 
'        ERIOBOTRYA.    See  Loquat. 
K&IOCAULON.  SeePiPBWoaT. 
BMOOBPHALUB.   A  genua  of  ornamental, 
eTerrr'^:"n,  Cnp"- of- Good -Hope  shrubs,  of  the 
'  ehaoaomile  division  of  the  composite  fiunilj.  A 
epeeiee  introdneed  to  Brfteln  upwarde  of  a  oen« 
tury  sigo,  and  described  by  Miller,  has  a  bushy 
^em  of  3  or  4  feet  in  height, — ^many  side  branches, 
,  — thickly  set,  cinatered,  woolly  leaves,  some  en- 
tire and  tapering,  and  othan  d^tate  with  3  or 
I   r  — g^id  ttibnlouq  flowers,  standing  erect, 

I  la  small  clusters,  at,  the  extremity  of  the  branches. 

Tkm  laveai  ef  this  species,  when  bruised,  emit  a 
I  strong  fmrmnce  similar  to  that  of  lavender  cot- 
too.   Five  species  are  at  present  cultivated  in 
Bffitbli  ^iwnhontMi 
'      ERIODEyDRON.   A  genus  of  tropical,  ever- 
'  graen  timber-trees,  of  the  silk-ootton-tree  tribe. 
The  Ctaine*  fpeeies,  E.  piituerue,  was  introdoeed 
aboat  20  years  ago  to  the  hothouses  of  the  bo- 
'  tanir  ?trdens  of  Britain.   It  usually  attains  in 
'   liuioea  a  hei^t  of  about  160  feet.— The  Carib- 
heea  tfttim,  B.  mrihmm^  mtt  introduced  to 
Britain  apwards  of  a  century  ago.   It  usually 
aMaiaa  in  the  West  Indies  a  height  of  about  75 
IbeC-^Tivo  othsr  {ntfodnosd  qieale^  and  vit^ 
tiuJ!r  the  character  of  the  whok  {^01,  V»  00* 
tieed  in  the  article  Boxbax. 
IL  
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ERIOOONUM.  A  genus  of  handsome,  hardy, 
peraudal-rooted,  herbaceous  plants,  of  the  poly- 
gonum tribe.  Four  spffMi-*.  the  woolly,  the  silky, 
the  long4eaved,  and  the  luw-tiowered,  were  iu- 
trodoesd  to  Britain  from  North  Ameriea  during 
the  12  yfnr;  s'lccccding  ISIO;  and  all  are  pro- 
pagated from  seed,  and  make  a  fine  appearance 
in  the  flower^xnder.  The  wooDjr  te  wtiite-flow" 
ered,  and  the  other  three  arc  yellow-flowered; 
the  Bilkjr  is  about  a  foot  high,  and  the  oth«r  three 
are  from  SO  to  30  inches  hi^ 

ERIOPHORUM.  See  Conov.anAML 

ERIOSOMA.    8cc  Aphis. 

EIIIOSPERMUM.  Ageuus  of  tuberous-rooted, 
Cape-of-Qood-Hope  plants,  of  the  asphodel  tribe. 
Eight  species,  all  summer-bloomers,  and  attain- 
ing a  height  of  about  a  foot,  were  introduced  to 
Brftdn  dniing  the  30  jwn  followiBg  1794;  end 
three  of  these,  the  woolly,  the  w  n  1i  rful,  and 
BellendenX  have  an  ornamental  character.  The 
name  eriospermnm  dgnifies  '  wooOy  seed,*  and 
alludes  to  the  wooliness  of  the  pericarp. 

ERIOSTEM ON.  A  genus  of  ornamental,  ever- 
green, Australian  shrubs,  of  the  rue  tribe.  About 
a  dozen  species,  chiefly  red-flowered,  and  two  or 
three  feet  high,  were  introduced  to  Britain  dur- 
ing the  18  or  13  years  following  162 1 .  The  name 
eriootemoa  aigttSfies  *  wooQy  itetnea,*  and  altadee 
to  the  fringedncss  rf  the  stamina! filaments.  All 
the  species  are  beautiful;  and  most  bloom  from 
April  tin  Angost. 

ERMINE.   See  Stoat. 

ERMINE  MOTH,— scientifically  Tpowm^ita 
Padella.   A  mischievous  lepidopterous  insect,  of 
the  yponomeutidoos  fiunily  of  moths.  It  makes 
gr^nt  devastations  upon  shrubs  and  fruit-trees, 
aad  is  a  very  special  pest  during  the  whole  of 
its  oateipiliME'  oondition.    The  pevibct  insect  ! 
mcasTircs  nearly  an  inch  from  tip  to  tip  of  the 
expanded  wings;  and  its  upper  wings  have  a 
leaden  grey  colour,  with  aboat  30  Uaok  spots 
nearly  in  regular  longitudinal  rows;  while  its 
lower  wings  have  a  darker  leaden  colour,  with  [ 
tiiiok  IHnges.    DiliiNrent  Tsrieties  and  indiTi-  j 
duals  of  the  spedsSy  however,  exhibit  much  | 
diversity  of  colour;  some  having  the  ground  of  j 
the  anterior  wings  white;  others  having  the  costa  ' 
livid,  and  the  inner  margin  white ;  others  hav-  | 
ing  a  livid  or  pale  lead-coloured  central  cloud ; 
others  having  nearly  all  the  suriiMe  of  a  pale  or 
deep  lead  edodr;  etheie  having  ehnost  evci7 
conceivable  shade  of  intermediate  colour ;  and  i 
others  considerably  differing  in  the  number  of 
their  spots.    The  insects  are  so  oonspionous 
partly  from  th^  eolonrs  and  partly  from  their 
nnmerou8ne«9,  that,  when  cither  wheeling  about 
trees,  flying  acrues  hedges,  or  reHting  upon 
branches,  they  often  challenge  notice,  and  are 
seen  by  the  most  careless  observers    The  cater- 
pillar has  a  brown  head,  and  a  smooth,  greyish 
body,  dotted  along  euh  ride  with  n  row  of  bkek 
spots.    About  the  end  of  July,  the  female  depo- 
sits her  eggs  on  the  branch  of  some  bird-cherry,  I 
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apple -tree,  plum-tree,  cherry- apple,  pear-tree,  j 
white-thorn,  black-thorn,  or  similar  plant;  and 
•preadt  over  ihem  a  gummy  coating,  aboat  oiw> 
eighth  of  an  inch  in  diameter,  and  of  such  a  na- 
ture as  to  screen  and  defend  the  young  catcr- 
piUara.  When  the  leaves  arc  expandiug  from 
the  leftMmds  in  ihe  following  springt  the  eitar- 
pillars  creep  from  beneath  their  gummy  cover- 
ing, ensconce  themselves  in  the  interior  of  the 
bavM,  and  feed  npon  the  eellular  Cimue,  leaving 
for  a  time  the  epidermis  untouched ;  and  when 
the/  attain  a  considerable  increase  in  size,  they 
eat  th«r  way  through  the  epidermis,  and  dis- 
close themselves  to  the  view  of  the  obeerrer. 
"  Up  to  this  pfrinri,  the  leaves  have  a  brown  ap- 
pearance, caused  by  the  caterpillars  eating  up 
the  inner  portion;  but  now  the  caterpillars  are 
observed  in  thousands  upon  the  leaves,  and  the 
gardener  who  saw  noihii^g  of  them  when  they 
were  iniide  the  leavei  jesterday,  persoadea  him* 
•elf  that  they  haw  ftUm  down  iit  a  shower,  or 
have  been  blown  from  some  distant  country." 
The  caterpillars  keep  together  in  large  societies, 
spin  a  common  net  or  web  over  the  ncigh- 
b()urir.tr  twigs  or  shoots,  cat  the  upper  sides  of 
the  leaves  which  are  beneath  the  net,  and  then 
go  off  to  another  branch  or  set  of  twigi  and  re- 
peat the  process.  Each  of  the  societies  of  cater- 
pillars makes  five  or  six  nets,  and  a  correspond- 
ing number  of  devaitations  and  removals ;  so  that 
against  midsamaier,  the  tree*  infteted  with  them, 
comprisiner  perhaps  a  large  proportion  of  an  en- 
tire orchard,  are  leafiess,  and  exhibit  in  lieu  of 
foBage  a  dieetiqg  of  the  ineeeta*  webi. 

In  the  summer  of  1837,  these  caterpillars 
abounded  on  the  apple-trees  at  Walworth,  and 
manj  other  placet  in  the  vicinity  of  London; 
and  thejr  were  also  exceedingly  numerous,  and 
committed  extensive  devastation,  in  the  neigh- 
bourhood of  Paris.  "  At  the  comniencement  of 
the  month  of  July  huit,*'Baid  Mr.  Westwood  in 
the  autumn  of  that  year,  "  I  observed  this  de- 
vastation carried  to  a  lamentable  extent  in  the 
apple-treee  with  which  the  road-ddea  ttetweoi 
Abbeville  and  Paris  arc  planted,  and  which  f  jr 
miles  were  completely  defoliated.  The  branchos 
wera  covered  with  webs,  and  not  the  least  por- 
tion of  green  was  to  be  seen ;  the  weba  ware  sus- 
pended from  the  branches  in  festoons  reaching 
to  the  ground,  which,  beneath  the  tree,  appeared 
carpet^  with  silk,  in  so  remarkable  a  manner 
as  to  attract  the  attention  of  the  most  incuriou.'; 
paasengor.  Some  kinds  of  apples,  however,  as 
wdl  as  the  pear  tnes^  escaped;  and  this  fiw^t, 
depending  upon  the  nice  discrimination  in  the 
taste  of  the  insects,  might  be  beneficially  era- 
ployed  by  inducing  the  planting  of  those  varie- 
ties which  appear  to  be  most  nnpalatable  to 
these  destructive  creatures." 

When  the  leaves  of  a  tree  show  by  their  brown 
or  burnt  appearsnee  that  they  have  been  entered 
and  are  being  interiorly  devound  by  the  young 
caterpillars,  they  ought  to  be  picked  off  and 
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burnt ;  and  when  webs  have  been  formed,  they  ' 
ought  to  be  cautiously  picked  oft'  with  their  en-  i 
closed  aooiotica  of  caterpillars,  and  carriiilty  ds>  | 
stroyed.    Or  if  either  inhabited  leaves  or  live  j  | 
webs  be  too  numerous  to  be  dealt  with  by  the  ' 
slow  process  of  hand  picking,  they  may  be  de-  I 
luged,  or  at  least  destructively  saturated,  with  i 
either  soap-<<nd<;  or  an  infusion  of  ivy  thrown  up  \ 
by  means  of  a  garden  engine.^ — About  the  end  of  | 
June,  whole  societies  of  the  caterfalhirs  snddealy  ' 
and  simultaneously  pass  into  the  state  uf  chrys-  jl 
aUdea,  and,  continuing  to  be  soci^  or  to  lie  oloie  '  j 
to  one  another  tinder  their  wnhs^  form  masses  jl 
somewhat  rimilar  to  those  of  ante*  "eggs"  or 
coceoons,  but  considerably  larj^r.    The  chrys-  ; 
alidea  are  enclosed  in  long  cylindrical  coceoons  i 
of  white  silk;  and  in  about  SO  days,  the  mollis  {' 
emerge  with  moist  and  unexpanded  wings  from  ! 
the  ends  of  the  coceoons,  and,  after  resting  a  ! 
little  time,  expand  their  wings  and  fly.   The  i. 
simultaneous  appearance  of  the  moths  may 
readily  draw  the  attention  of  tiie  gardener  or  . 
the  orchardist ;  and  the  moist  and  useless  state  , 
of  their  wings  during  their  period  of  rest,  affords 
him  an  excellent  opportunity  of  easily  beating  i 
or  shaking  them  from  the  branches  into  a  sheet  . 
spr^  npon  the  ground,  and  ao  eieoting  tlisir 
destruction. 

EROPHILA.    A  small  genus  of  handsome, 
little,  hardy,  white-flowered  annual  plants,  of  the 
cruciferous  order.   It  has  ft  dote  ^Badtj  to  the 
genus  draba.    The  common  species,  ^  ■'•'ihtarif, 
grows  wild  on  walls  m  Britain,  is  about  3  inches 
in  height,  and  Uocns  in  Blareh  and  April  Two  I 
specie",  ti  c  early  nnd  the  American,  have  been 
introduced  from  the  Caucasus  and  North  America; 
and  two  other  species  are  known  to  botanista  I 
The  name  erophila  signifies  "  lovar  of  spring^** . 
and  alludes  to  the  time  of  flowering. 

ERSII.    Fresli  stubble  land.   But  Uic  name  j 
is  provincial. 

ERUCA.  See  Rocket.  | 

KRTUM.  See  Tabb  and  Lebtu.. 

ERTNOOr-botanically  Eryngium.    A  gnus 
of  ornamental  herbaceous  plants,  of  the  umbeHl- 
ferous  order.  The  sea  species  or  sea-holly,  E. 
maritinumj  is  a  perennial-rooted  native  of  the 
sandy  and  gravelly  shores  of  Great  Britain  and  ] 
Ireland.  Its  rot  t  i^^  whitish,  is  mucilaginous,  has 
a  pungent  aromatic  Uavour,  and  is  long  and 
creeping,  and  strikes  18  or  SO  indies  dsep  iato 
the  soil;  its  stem  is  Smooth  and  about  1.^  or  18 
inches  high,  and  divides  upwards  into  two  or 
three  faxancfaet;  its  radical  leaves  are  stiff,  tluee- 
lobed,  spinous,  and  more  or  less  sheathing ;  its 
stem-leaves  are  similar  in  form  to  the  radical  '| 
leaves,  but  smaller,  and  arc  also  sheaiiuug;  its  | 
flowers  have  a  whitish  blue  colour,  and  are  pro- 
duced at  the  ends  of  the  branches  in  roundish 
prickly  heads,  and  bloom  from  July  till  October,^ 
and  under  «adi  b  a  lange  of  narrow,  stiff,  iwiokly 
leaves,  spreading  like  the  rays  of  a  star.   The  | 
whole  plant  is  smooth  and  giauoous»  and  has  a  h 
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tteaatifol  blauh  tint.  The  roots  have  the  rc- 
patation  of  being  stimulating  and  restorative, 
and  are  used  Hnth  in  decoction  and  in  a  cr.ndi -d 
fona. — ^Tbe  ficid  cryngo,  E.  eampettrt,  grows  wild 
«■  llie  pMkam  of  fone  parte  of  Btitain,  wid 
particularly  rn  waste  grounds  near  the  sea;  but 
it  is  considerablj  more  rare  tban  the  sea^oUy. 
Ite  tantk  ia  al  «no»  bashier,  teller,  and  more  den- 
der  than  that  of  the  sea-holly ;  its  radical  leaves 
are  larger ;  its  general  tint  is  more  of  a  glaucous 
green ;  and  its  flowers  have  a  white  or  purplish 
colour,  and  bloom  in  July  and  August.  Both 
this  speciefl  and  the  scn-hoUy  are  occasionally 
cultivated  a«  ecunomical  plaDt«.-^Upward8  of  30 
species  haTe  been  introduced  from  oontLnental 
E'-r-ipr.  N  rtfi  America,  and  other  parts  of  the 
irorld ;  and  between  80  and  30  additional  species 
as*  loaovn  to  liotaaiste.  Nino  or  ton  of  tlio  in- 
troduced  ppecles  are  tender  evergreen  herbs ; 
and  moA  of  the  others  are  lumlj  perennial-rooted 


EBYSnrUM.   See  HKncE-McsTABD. 

ERYSIPELAS,  or  Wild  Fine.  An  inflain- 
matoiy  disuse  of  the  sicin  of  animals.  It  somc- 
ntet  freqnontly  attacks  sheep,  assumes  the  char- 
acter of  an  epizootic,  exhibita  conBiderablo  re- 
aembknoe  to  the  disease  caUed  red  water,  and 
is  mah  mem  vMcttl  than  ordinaxxair  sfven  very 
bad  kinds  of  scab.  It  nirJ:i  3  it;  attacks  8ud- 
dcnlj,  and,  if  not  promptly  and  vigorously  at- 
teadad  to,  spreads  with  great  rapidity  among 
the  flock.  It  usually  appears  in  August  and 
September,  and  seldom  continues  lon^r^r  than 
eight  day*  at  a  time.  It  is  attended  with  exce»- 
Bva  ttrhinwa,  and  causes  small  blisters,  which 
arp  fuH  of  a  red  and  wutpry  fluid,  and  which, 
after  breaking,  are  followed  by  blackish-coloured 
■snlw.  An  aftalsd  sbeq»  sfaonld  be  plaoed  in  a 
field  away  from  communication  with  the  flock, 
receive  some  gently  ajpenent  medicine,  be  washed 
with  goaiaird  water  or  Hne  «aft«r.  Mid  teosive 
aome  sulphur  electuary,  and  if  that  iU^  aOBie 
■ttlpbnr  and  saltpetre. 

SBT8IPHE.  SeeMiLDBw. 

BKTTHK£A.  A  genus  of  small,  low-growing, 
ornamental,  herbaceous  plant";,  of  the  gentian 
fomily.  It  has  a  dose  relationship  to  the  chi- 
noaiaii  Ite  best  known  speoiso'Hrankedlif  some 
botanists  as  a  chironia — is  the  subject  of  our 
abort  article  Ccktavbt.  The  broad-leaved  spe- 
das,  B.  ivtifdia,  grows  wild  on  the  sondiores  of 
»ome  parts  of  Britain,  has  a  height  of  6  or  6 
inches,  and  carries  pink -coloured  flowers  in  July 
and  August.  The  ftix  or  pretty  species,  E.  pul- 
ekdloj  caUed  hy  Smith  CTiironia  pulchella, — and 
the  sea-side  specicn,  F.  littoralu,  called  by  Smith 
Cktronia  litioraiis — grow  wild  on  th«  coasts  of 
•saw  parte  of  England,  have  a  height  of  about  3 
or  4  inches,  and  carry  pink  flowers,  the  former 
ia  Aogust  and  September,  axul  ^e  hitter  in  June 
mmi  Jwiy.  AO  these  three  native  species  are 
annuals.  Six  or  seven  species,  variously  annual, 
biennial,  and  jpfrT*"**^|  have  been  introduced  | 


from  abroad,  chivdy  as  ornamental  ^ante;  and 
about  a  ssore  of  oth^  ^edsa  am  known  to 

botanists 

ERYTUHINA,  —  popularly  Cortd-Tne.  A 
gome  of  tender  and  snperl^  flowering  plants, 

of  the  kidney-benn  division  of  the  leguminous 
order.  Ifearly  40  species  have  been  introduced 
to  Britain;  and  three  of  these  are  stendess,  and 
consist  of  large,  perennial,  woody  roots,  and  an- 
nual leafy  branches  and  flowering  racemes,  while 
the  others  arc  either  shrubs  or  smaU  trees,  bear- 
ing leaves  and  flowers  on  their  stems  or  boughi^ 
nnd  possessing  the  habit  of  either  evergreens  or 
subcvergrccns. — ^Thc  herbaceous  species,  E.  her- 
baoMy  was  introdttoed  from  Osrolina  in  1 724.  Its 
root  is  woody  and  very  large,  and  seldom  rises 
more  than  a  foot  from  the  surface ;  annual  nhoots 
grow  from  the  crown  of  the  root  in  spring,  and 
rise  to  the  height  of  about  two  feet ;  the  leaves 
are  trifoliate,  of  a  deep  green  colour,  and  shaped 
like  the  p<dnt  of  an  arrow;  and  tiie  flowers  have 
a  scarlet  colour,  are  produced  iu  luug  spikes  from 
the  top  of  tfie  shoots,  and  appear  from  June  till 
September  ;  aud  though  each  flower  has  ttve  pe- 
tals^ It  appears  at  a  little  distance  as  if  it  were 
monopctalous,  the  upper  petal  being  much  longer 
and  laiger  than  the  other  four,i>«One  of  the  long- 
est known  of  the  dendiitie  species,  waaintrodnced 
from  the  West  Indies  lx;fore  the  close  of  the  17th 
century.  Its  stem  attains  a  height  of  10  or  18 
feet  in  our  hothouses,  and  of  90  or  S4  flwt  in  ite 
native  country ;  its  bark  is  brown ;  its  branches 
are  numerous,  irregular,  and  strong ;  its  leaves 
are  trifoliate,  and  stand  00  long  footstalks ;  its 
leaflets  are  smooth,  heart-shaped,  and  deep  green, 
— and  the  middle  one  is  much  larger  than  the 
other  two;  and  ite  flowers  grow  in  short,  thick, 
elesa  spilEee  at  the  end  of  the  hcanehes,  appsar 
in  May  and  June,  and  have  a  deep  -scarlet  colour 
and  a  very  imposing  appearance.  The  leaves 
decay  and  fiill  in  spring,  exfoliate  in  autnmn,  and 
are  in  their  prime  during  winter  ;  so  that,  in  the 
summer  season  of  the  plant's  floral  glory,  it  is 
leafless. — Excepting  one  pink-flowered  and  one 
pale-scarlet-flowered,  all  the  species  are  decp- 
scarlet-flowered ;  and  while  all  are  eminently  or- 
namental, some— especially  of  thuse  introduced 
aittoe  the  oomraenoement  of  the  present  century 
— are  excecdinrrly  brilliant,  and  deservedly  oc- 
cupy a  prominent  place  in  ail  good  collections, 
whether  large  wraaMll,  (tf  tender  shrabby  plants. 
Some  of  the  most  splendid  are  E.  umlrnM  r  E. 
ardorm,  80  or  90  feet  high,  introduced  from  the 
Caraccas ;  F,  (^rula-^i,  40  or  ISO  feet  high, 
from  Brazil;  E.  maerophylla,  20  feet  high,  frt.in 
Teneriffe;  E.  mitis,  20  feet  high,  from  thu  Ca- 
raccas ;  E.  jjoiuiuJied,  20  feet  high,  from  South 
America ;  E.  rubrinervta,  20  feet  high,  from  Bo- 
gota ;  E.  vdtUina,  20  feet  high,  from  the  Carac- 
cas; E,  ind^cOf  20  feet  high,  from  India;  E.  ar- 
iofwmmt,  80 or  36  feet  high,  from  India;  R pi*- 
ciJioides,  10  feet  high,  from  India  ;  K.  incana,  12 
feet  high,  from  India ;  £.  tAjfrnnica^  10  feet  high. 
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from  Abfssinia ;  E.  tmitulijlora,  20  or  9S  ftet 
high,  from  Brazil;  E.  fnJ<^(a$,  12  feet  high,  from 
India;  E.  sp'tthitcfa,  h;  feet  hij»h,  from  tls'-  Wf^t 
Indies ;  E.  svi'eracta,  16  feet  high,  from  iudia ; 
and  E.  laurifdia,  4  fe«t  high,  from  flonUiAiiMTkft. 
j       Erythrinas,  while  among  the  most  gorgeous 
i   plants  of  the  garden,  are  usuallj  regarded  as  so 
I  shy  aad  &aliiBoua  as  to  be  naoesauify  oonftnei 
I  to  greenhouses  which  enj-y  Hm  care  of  very  skil- 
i  fal  gardeners.  But  though  nearly  all  require  to 
be  Tenewed  from  lead,  and  vn  tnmblMoinely 
nice  in  the  embryo  stigM  of  their  development ; 
yet  the  most  ornamental  kinds  may  be  annually 
'  propagated  from  stock -roots  with  nearly  as  much 
I  facility  as  dahlias,  and  might,  at  a  cheap  rate,  be 
;  j  made  abundant  in  all  ordinarily  good  gardens. 
I  "  As  soon  as  the  plants  have  done  flowering,  (or 
I  even  phuite  tiitt  have  not  iewered  at  aU,  but 
I    which  have  ripened  their  wood  well,  will  r.n-  .vcr 
I  the  same  purpose,)  cut  them  down,  and  make  as 
!  many  cuttings  of  tiie  elenis  aa  ihereare  bads,  pre- 
serving, if  possible,  the  leaf,  or  rather  the  three 
I  leaves,  to  each  bud ;  and  if  the  hxiAn  arc  opposite 
j   each  other,  as  is  sometimes  the  casu,  the  stem 
I   may  be  Split,  if  nmr  the  bottom,  where  the  wood 
;   ia  hard  and  well  ripened,  for  this  part  of  the 
j  stem  will  root  even  without  the  assistance  of  the 
I  foliage.   Having  prepared  the  enitiaga,  pUmt 
them  separately  in  small  pots,  with  the  eye  or 
I  bud  just  below  the  surface  of  the  mould,  which 
I  eboold  be  light  and  tandy,  the  pieoe  of  the  item 
which  forms  the  cutting  Ix-ing  laid  flat ;  then  im- 
I  mediately  place  them  under  a  hand-light  on  a 
I  stnmg  bottom  heat,  so  that  the  heat  under  the 
glass  may  range  from  75®  to  80**  Fahrenheit, 
shading  re?:n1;irly  when  the  sun  is  likely  to  scorch 
them,  or  dry  up  the  moisture,  for  they  should  be 

I  kept  constantly  well  watered.  Ta  three  weeks, 
'   they  will  be  rooted,  whrn  they  may  be  gradually 

I I  hanlened,  till  they  will  bear  a  shad/  peart  of  the 
1 1  atove.  Thiia  from  erery  single  atom  no  bsa  titan 

,  from  twenty  to  thirty  plants  may  be  annually 
I  reared;  and  if  the  flowering  plants  are  forced, 
j  to  aa  to  make  tikem  Hoarer  twice  a-yoar,  double 
I  that  number  may  be  obtained."    1 1  lt  Is  in  pots, 
j  if  they  have  a  rirh  s  mI.  abundance  of  water, 
plenty  of  pot-room,  and  a  moist  atmosphere,  will 
ecldom  fail  to  flower  ftedy;  and  during  the  pe- 
I  riod  of  their  dormant  condition,  they  should  be 
I  j  kept  perfectly  dry.  In  warm  situations,  and  on 
I  tolerably  wdl-drahied  aofl,  Sryihritta  Christa- 
galli  will  live  in  the  open  ground  through  win- 
i  ter,  without  any  other  protection  than  a  covering 
of  aoil  or  nwdiiet  over  the  crown.  In  1845,  a 
I  plant  of  this  species,  in  the  open  border,  on  sandy 
'    soil,  in  a  sheltered  situation,  at  Babworth,  had 
46  llowcring-st^ms  of  from  4  to  4^  fect  high. 

BRYTHROGKN  ▲  peooliar  ehemical  ele- 
ment of  the  animiU  pv^t  -ni.  pupposed  to  consti- 
<  tute,  in  combination  with  nitrogen,  the  colouring 
!  matter  of  the  blood.  It  b  green,  transparent, 
I  tasteless,  and  of  a  8iniilar  odour  to  phusj)huretted 
I  hydrogen.  It  sccus  to  have  been  first  obtained 


KSPALIBR. 

from  the  gall-bhidto  of  a  puioa  w&o  died  of 

jaundice ;  yet  it  does  not  ooonr  in  bile  er  in  any 

oth'^r  of  the  animal  fluids. 

LUYTIIRONIUM.    Sec  Dog's-Tooto  Vjolet. 

KRYTHROXYLON.  A  genus  of  tropical  trees 
and  shrubs,  constituting  the  type  of  the  natunil 
order  Eiythrozylese.  Only  four  species  of  this 
offder  have  been  introdaeed  to  IMtainr-three 

bclnnrniiq  to  the  genui  erythroxylon,  and  one  to  ' 
the  genus  sethia.  The  plants  of  the  order  have 
some  affinity  to  the  Baibadoea  eheiiy-Uees,  but 
differ  somewhat  from  them  in  habit,  and  possess 
albumen  and  scaly-based  petals.  Two  of  the  in* 
troduoed  species  of  erythroxylon  are  evergreen 
timber-trees  of  the  Mauritius,  naturally  growing 
to  the  lieight  of  from  40  to  fTo  fct  t ;  and  the  other  | 
is  a  large  evergreen  shrub  from  liavannah.  Up> 
wardi  of  Mother  ipeaiee  are  Icnown  to  botaniets. 
The  wood  of  Erythrosyfon  artclahim  ia  fo  r^^  and 
fragrant,  that  the  inhabitants  of  some  parts  of 
ln(Ua  nie  it  inatead  of  landal-wood;  and  ite 
leaves  and  young  shoots  are  supposed  to  possess 
cooling  properties,  and  are  prepared  with  flue 
oil  into  a  refreshing  liniment  for  the  head.  The 
name  erythroxylon  signiAea  *iod>wood,**  and  is 
descriptive  of  the  timber. 

ESCALLION.  SeeORioa. 

BSCALLOFIA.  A  genoe  of  tender,  eranmen* 
tal,  evergreen  shrubs,  conptitutinjr  the  nntnml 
order  Escailonise.  They  arts  chietly  natives  of  j 
Chill ;  they  bear  tetminal  raeemei  of  imall  red 
or  white  flowers ;  and  they  are  nearly  related  to 
the  andromedas,  and  cloeely  resemble  them  in 
habit.  Six  or  seven  species  were  introduced  to 
Bntain  between  1819  and  1838. 

ESC  A  LOT,  or  E.«iruAU>T.    See  SbAUM. 

£SCH8CU0LTZIA.  See  CaaTasn. 

ESCULKNT.   Any  plant  whoee  root,  stem, 
shoots,  leaves,  or  other  bulky  part"",  rtrc  snitn^  Ir 
food  to  man.  fajniliar  examples  of  esculents  are 
earrots,  turnips,  and  lU  our  oemmen  Mteben  \ 
vegetables, 

£SCULUS,  or  Qcbbocb  Escir&in.  The  Italian 
beech.   See  the  article  Oak.  1 

ESPALIER.  A  trellis  or  raU-fenoe  for  the  anp-  ' 
port  and  training  of  ontwprfnd  fruit-trees.  It 
exposes  the  trees  to  a  full  play  of  light,  protects 
them  from  fhMtnre  by  stNQg  winds,  ptometei  | 
the  earlincss  of  their  fruiting,  economizes  space, 
and  greatly  contributes  to  a  general  appearance  i 
of  neatness  and  deooiation.  BqMBnrsarenreeted  | 
sometimes  close  to  walls,  but  more  commonly  in 
detached  positions ;  and  they  have  a  powerfully 
ornamental  effect,  and  at  the  same  time  serve  for 
the  protection  of  half-tender  vegetables,  when 
interposed  between  the  central  plots  and  the 
flower-borders  of  kitchen-gardens.   Most  espa- 
liers in  formor  times  were  made  either  of  asli> 
poles  or  of  square  long  timbers  of  fir;  but  now  ' 
many  arc  made  of  any  sort  of  wood  which  can  be  1 
moat  eeonomieally  obtained,  tome  of  wire  and 
wood,  some  of  cas^t-iron,  and  the  best  of  young  j 
laroh,  obtained  in  the  thinning  of  plantations.  | 
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palien  are  ■oiaHimfs  double,  so  as  to  aflbrd  tW9 
garfaccs  for  training.  Two  infrequent  varieties 
of  ejFpJklier,  diflering  widely  in  forni  from  the 
fcDoe  or  trellis  espalier,  but  tboroagbly  identical 
with  it  in  principle,  are  the  table-rail  and  the 
boahrtrellis.  In  tbe  table-rail,  the  troe  acquires 
•  givm  MlM  ef  tUn,  ud  it  thea  tnined 
athwart  a  horiiontal  surface  or  tahlo-likc  cx 
paxise  of  rails ;  and  in  the  bush-trellis,  its  branob- 
m  mn  tnSmtA  spirally  Tooid  the  oateide  of  s 
circle  of  stakes.  The  kinds  of  trees  most  oom- 
monlj  trained  oo  espalien  «n  •]ip]«4ieai^  pesr- 
treem  and  plum- trees. 

ES  r  A  RCET.   A  provincial  name  of  mtaMn. 

£SSE.    A  provincial  n<imp  of  ashes. 

SSS£NTiAl4  OiLa  This  name  is  applied  to 
thflM  vobtik  tliiida  vmuUf  obtained  from  uo- 
matic  plants,  by  suhjecflng  them  to  distillation 
with  water.  The  oil  is  Yolatiliaed  with  the  aqoe- 
ow  Yapour,  and  it  eorilj  ocmdeuMd;  a  cmaD 
portion  of  it  is  retained  in  solution  by  the  water  ; 
but  the  greater  part  separatee,  and  is  obtained 
pure  from  the  difierenoe  in  their  specific  gravity. 
In  MMM  iMtanoai^  at,  for  example,  in  the  rind  of 
the  orange  and  lemon,  the  oil  exists  in  distinct 
Tecicies,  and  may  be  obtained  by  expression.  The 
priMspal  ooktite  or  otttniial  oilt  are  ibooe  of 

turpentine,  nni^cfd.  niUnieg,  lavender,  doves, 
caraway,  peppermint,  spearmint,  sassafras  ohamo- 
sili  and  dtron.  Thotaataof  thettoUtiaaorid 
and  Tiuming;  and  their  odour  very  pungent,  ge- 
ner^y  resembling  tbe  taste  and  smell  of  the 
vegetables  affording  them.  They  arc  generally 
fluid,  and  mnain  so  evn  at  a  low  tempetataio ; 
bat  some  oongeal  at  a  verv  moderate  degree  of 
cold,  and  others  are  naturally  oonorete.  They 
at*  ostMOMly  vdatilo,  and  boil  aialemptialiito 
considerably  above  that  of  Iwiling  water ;  thus  oil 
of  turpentine  boils  at  315°.  They  are  very  aolu- 
Uo  in  oteeog  aleohol,  bat,  on  addi^  water  largely, 
are  pruc-Ip  it.itcd.  They  are  soluble  in  ether  in 
liko  manner,  but  do  not  form  soaps  with  tbe  al- 
kaBos,  hj  which  they  are  distinguished  from  the 
fixed  oila.  They  are  readily  inflamtd  by  tr  rg 
n:*T^.r  acid:  especially  with  the  precaution  of 
ftddmg  a  httie  sulphuric  acid  to  render  the  for- 
■wr  more  concentrated.  Bxputtd  to  the  aotion 
of  the  air,  they  undergo  an  altf-mtion  in  conse- 
qoAnoo  of  the  absorption  of  oxygen,  become 
Ihitlsntd,  and  grsdoally  change  into  a  selid  mat- 
ter,  fL-^  mbling  the  true  re«ing.  "VMicn  digested 
with  sulphur,  they  unite  with  it,  forming  what 
hmm  been  eaUod  iaUamt  of  wlphur.  One  of  the 
most  naefnl  and  abundant  of  the  essential  oils  is 
that  of  turpentine,  commonly  called  sp>nt  r<f  (ur- 
jitemtmt.  It  is  obtained  by  distilling  turpentine 
aad  water,  in  due  proportions,  from  a  oopfier 
al'TT.Vic.    Tt  is  pcrfectiv  limpid  and  cnlonrless, 


i  a  siroDf  smell,  a  bitt«ri»b  taste,  boils  at  Sid"*, 
mi  it  aalHiiialy  tolaawabfe  It  it  the  oolt«it 

CB^iloyed  in  waking  a  variety  of  varnishes  ;  but 
for  purposes  of  nicety,  it  requires  to  be  rectified 
by  a  second  distillation.  'In  general,  the  volatile 


oib  aia  tittd  ill  At  practice  of  mtdidn^  or  at 

perfumes.  Those  applied  to  the  !att«r  use,  as 
the  essence  of  ruso,  of  jasmine,  violet,  &c.,  are 
possessed  of  a  mora  fwUo  odour,  and,  being  ob- 
tained from  the  flowers  of  their  respective  plants, 
require  much  care  in  their  preparation.  This  is 
done  hf  tpreading  upon  wbito  tioot,  Impregnated 
with  olive-oil,  the  petals  of  the  flowers,  and  leav- 
ing them  for  some  time,  covered  over  with  a 
vooQaii  doth,  upon  wtiioh  flowen  are  abo  teat- 
tered.  The  flowers  are  renewed  from  time  to 
time,  until  the  olive-oil  employed  appears  to  be 
saturated  with  the  oil  of  the  flowers,  when  this 
last  is  separated  by  (UgMtiag  tilt  wool  in  alcohol. 

ESTATE,  in  Iaw.  The  title  or  interest  which 
a  person  has  in  land%  t^ioments,  hereditaments, 
or  oditr  ofliMtib  the  word  being  derived  from  the 
Latin  ttatut,  which  means  the  condition  or  cir- 
cumstance in  which  a  person  standg  in  regard  to 
his  property.  Ettate  it  real  or  persontL  l!h» 
phrase  ptrtonal  estate  is  applicable  not  only  to 
moveables,  goods,  money,  bonds,  notes,  but  also 
to  some  fixtures  temporarily  attached  to  lands  or 
buildings ;  and  the  distinction  between  those  fix- 
tures which  are  temporarily  puch  and  those 
which  belong  to,  and  form  a  part  ol  the  house, 
or  other  veal  ettat^  b  of  importaaot,  tt  this  dis- 
tinctinn  will  determine  how  it  is  to  be  attached 
on  mesne  process,  or  seised  and  sold,  or  set  off'  on 
an  eseottUon,  and  alto  how  it  deoeendt-on  the 
decease  of  the  proprietor.  But  personal  estate 
also  applies  to  some  interests  in  lands  or  houses ; 
thus  a  lease  of  them  for  a  certain  number  of 
ftait,  tbongii  it  be  more  than  a  hundred,  and  so 
loncr^'r  than  any  person  is  likely  live,  is  per- 
sonal estate;  and  yet  an  estate  for  the  life  of  the 
owner,  or  of  any  other  person,  in  th^  tnbjecta, 
though  the  person,  by  ivli  r  f  life  the  interest  is 
limited,  may  be  ever  so  old  or  infirm,  and  likely 
to  enrvive  ever  to  diort  a  tlmt,  it  real  eetate, 
and  is  subject  to  the  law  regulating  such  estate, 
in  regard  to  sales  and  descents.  Real  estate  in 
lands  is  of  various  kinds  and  deteriptions,  aooord- 
ing  to  tbe  quantity  of  interest,  itt  duration,  or 
the  time  by  which  it  is  limited  in  respect  to  its 
commencement  or  termination,  and  tbe  number 
and  condition  of  the  owners.  A  /m  rimpU  is  the 
amplest  estate  which  thf:-  Inw  ndmits  of.  A  free- 
hold is  an  estate  for  the  life  of  any  person  or  per- 
sons, or  any  greater  ottate.  An  eeteto  in  tail  is 
one  limited  to  certain  lu  ir?.  f^^nly  real  estate 
and  a  freehold  greater  than  for  tbe  life  of  one 
person,  can  be  entailed  ;  but  such  an  estate  is  of 
vaiiont  kinds,  such  as  tail-male,  where  it  descends 
in  fuecereive  order  to  the  male  heirs  of  the 
grantee  in  direct  dMoent ;  taU-female,  where  it  is 
timt  limited  to  the  ftmale  descendants :  if  it  goes 
in  successive  order  to  his  descendants  without 
any  distinction,  it  it  called  an  estate  in  taU-gene- 
nd;  if  it  it  linnted  tooerttin  diteeadaatih  tt  the 
children  of  a  certain  wife,  it  is  an  estate  in  laif- 
tpeeial.  An  eetate  in  remainder  is  one  of  which 
the  owner  it  to  come  into  possession  after  the 
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expiraUon  of  an  intcmediatc  estate  of  another 
person,  or  ntjmber  of  persons  or  heirs;  and  so 
also  is  an  estate  in  reversion :  thus,  if  one  grants 
I  an  estate  tail,  this  estate  tail  may  tispire,  in 
which  case  the  lands  will  come  hack  or  revert  to 
the  grantor,  and  his  estate,  which  still  remains 
to  bin  «fW  h«  hM  granted  the  «fltate  tail,  is 
therefore  called  a  rfirrsio}i.    As  to  the  number 
I  of  ownerR,  an  estate  in  common  is  a  freehold  be- 
I  longing  to  more  than  one  proprietor,  in  undivid- 
;  cd  shares ;  and  so  also  is  an  estate  in  Joint-ten- 
I  anrv  •  hut  there  is  this  distinction  between  these 
I  two  kinds  of  estates,  that  when  one  joint-tenant 
,  dies,  Ids  ahare  goea  to  tlw  othor  joint-tenaats, 
which  is  not  the  case  in  tenancies  in  common. 
An  estate  in  eoparcenarjf  arises  when  an  estate  in 
:  fee  simple  daaooidi^  on  thadeoeaaa  of  the  ovner, 
.  tu  his  dau^ters,  lisfcen,  annts,  or  female  eonsins, 
or  their  representatives,  being  females ;  and  they 
are  odled  coparcmert,  or,  for  brevity,  parceners. 
I  Red  eetate  left  to  any  one  by  will  is  oaUed  a 
(kn'jii,  or  an  estate  f>if  devue,  in  distinction  from 
a  bequest  of  personal  ^perty,  which  it  called  a 
legacif. 

i     E8TRAYS  and  Waifs.    Iv  tr nv^  are  any  valu- 
able beasts,  not  wild,  found  wi  M  i ;  n  :i  lordship,  and 
whoso  owner  is  not  known,  gucli  as  are  commonly 
;  impounded,  and  not  daimed.  They  are  then  to 
be  proclaimed  in  the  church  and  two  nearest 
market  town;;,  on  two  market  days,  and,  not 
being  claimed  by  the  owner,  belong  to  the  king, 
;  and  now  commonly,  by  grant  of  the  crown,  to  the 
lord  of  the  manor,  or  the  liberty. —  Waifs  arc 
goods  which  arc  stolen,  and  waved,  or  left  by  the 
felon  on  his  being  pursued,  for  fear  of  being  ap- 
;  prehcnded,  and  forfi^tad  to  the  king  or  lord  of 
I  the  manor. 

BTHBR.  A  'Volatile  and  inliamttable  liquid, 
I  formed  by  heating  a  mixture  of  alcohol  and  some 
one  of  several  acids.  The  only  ether  for  a  long  time 
known  to  chemists,  and  that  still  called  ether  par 
cxoellenoe,  is  sulphurie  ether,  resulting  from  a 
mixture  of  alcohol  and  sulphuric  acid.  The 
theory  of  its  formation  has  been  much  disputed 
among  ehemisle,  and  is  still  somewhat  obseuie. 
I  The  liquid  is  perfectly  limpid  and  colourless,  and 
I  has  a  peculiar,  fragrant,  searching  odour,  and  a 
I  hot,  pungent,  and  somewhat  spintnons  taste.  It 
^  is  more  volatile  thiB  any  other  known  liquid, 
;  almost  instantly  evaporates  from  a  finger  dipped 
1  in  it,  and  produces  a  strongly  refrigerating  effect 
'  by  its  evaporation.  It  aets  upon  the  airfmal  sys- 
I  tern  externally  as  a  sti:-:iul;mt  arjcl  n-frigcrant, 
'  and  internally  as  a  stimulant,  an  antispasmodic 
and  a  narcotic ;  but,  though  considerably  used  in 
human  medicine,  it  has  been  very  sUghtly,  if  at 
all,  introduced  to  vj^tt'rinarv  practice. 
I     ETUIOP'S  MINKHAL.  '  See  iEruior's  Muib- 

i  RAL. 

KTIOLATION.    A  morbid  Iops  of  verdure  in 
plants.    It  renders  the  parts  affected  by  it  pale 
and  sioklj ;  and  it  varioudy  caused  by  poverty 
;  of  sol],  in  not  yieidiag  inoper  neurishmentt— Iqr 
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the  nestling  or  gnawing  of  insects  in  the  roots,  so 
as  to  debilitate  the  phmt,  and  render  it  insensi- 
tive to  light, — and  by  aechuioD  or  shading  in  dark  : 
rooma^  in  tiietfaimna  of  voeks,  or  under  the  shade  ij 
of  trees,  so  as  to  avert  the  play  of  light  or  the  I 
requisite  evdutioa  of  oxygen.  Artificial  ctiola-  ^ 
thm  is  dftetsd  fbr  some  purposee  of  geiden  eol-  | 
tare,  and  consUtutes  the  wdlplasown  pfoems  ef 

fiLAACHUfO.  ' 

BUOALYPTUB.  A  large  and  most  interesting  ; 
genus  of  Australian  evergreen  trees,  of  the  royr-  {| 
tie  family.    They  are  exceedingly  abundant  in  fi 
most  parts  of  both  New  Hdland  and  Yan  Die<  ' 
men^Iand;  they  are  both  the  largest  and  the  ! 
most  conspicuous  trees  in  many  of  the  Australian  If 
forests;  they  constitute,  jointly  with  the  leafless 
division  of  the  asneiaii  the  dmneleriatie  vffge>  ! 
table  features  ef  n  verj  large  propectien  of  Ant'  , 
trulian  syhTin  scenery;  and  they  are  so  gene- 
rally dili'used,  so  thoroughly  interspersed  wiUi  | 
whatevermeelaae^, asto  pisssnt  seme  ens 
or  more  of  their  gpecies  to  a  travcllrr's  view  at  'j 
almost  every  step  of  his  progress  through  the  na-  I 
tive  distriels.  ^ey  grow  with  anuoing  rapidity;  : 
and,  in  many  instanoes,  attain  enormous  magni-  ; 
tudo.   Their  tninks  have  often  a  girth  of  from  i 
25  to  dO  feet,  and  sometimes  become  so  hollow  as  I 
to  be  used  for  arbonra  and  tomhs;  th^  timber  i 
is  worked  with  surpassing  ease,  but  soon  Tiecomes 
as  hard  as  oak,  and  in  oonsequenoe  is  of  ^upor-  ' 
eminent  value  fbr  multitudsa  of  eoonomical  pur-  ; 
poecs ;  their  bark  is,  in  nuiny  instances,  so  ex-  | 
cccdingly  hard  as  to  have  won  for  itpelf  from  the  ] 
colonists  the  name  of  iron-bark  and  their  leaves 
are  dotted,  and  vaiy  in  eharaoter  with  both  the  | 
age  and  the  '^itnation  of  thn  tn^oe,  and  grow  in 
the  reverse  positiuu  to  those  of  almost  all  other  , 
plants,  presenting  their  edge  to  the  el(7,andbolh  ' 
their  surfaces  to  the  equal  play  of  the  sun's  rar!«.  I 
Loudon  reckons  TiT)  ppedes  to  have  been  intro- 
duced to  Britain  between  the  years  1794  and 
1820;  and  exhibits  21  of  these  as  timber-trsss,  > 
and  34  as  ornamental  plants.    But  the  whole 
genus  is  really  in  a  state  of  utter  botanical  con- 
fhrion :  and,  in  eenaeiinenee  of  the  mntathm  of 
characters  in  the  same  species  and  even  in  the 
same  individual,  it  probably  will  not  be  reduced  . 
to  clear  specific  cla8sifi<»tioa  till  some  skilful  \ 
botanist  enjoy  prolonged  opportunities  of  observ- 
ing it  in  its  native  country.   Most  of  the  kinds  . 
introduced  to  Britain  are  hardier  than  the  com-  | 
mon  myrtle,  grow  freely  in  any  soil,  and  ars 
easily  propagated  from  cuttings  ;  and  though 
killed  down  to  the  ground  in  the  open  air  in  win-  | 
ter,  they  usoaDy  shoot  up  again  in  spring  ;  and 
some  (five  promise  of  being  capaVile,  in  tlie  south  , 
of  England  and  the  south  of  Ireland,  of  attaining  t 
the  size  of  forest  trees.  All  the  species  yield,  in  I 
thdr  native  eountry,  a  eopiens  exudation  ef  an  , 

a.«;tringent,  gum-like  juice,  somewhat  similar  to  jj 
gum  kino;  and,  on  this  account,  they  are  gene- 
rally  known  among  the  colomsts.by  the  name  of  | 
gom-tKees.   The  nadlcst  mark,  ad  a  very  dis>  < 
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tinctive  one,  hj  which  thrj  arc  knomi  hi  Bri- 
tain, is  the  tpottedne^  of  their  leaves. 

EUOHAJUDIUM.  Agenosof hardj,oniaam> 
td,  aaaml  pbsta^  of  tlie  «ider  (Miogmb»,i-4litt 
to  which  the  fasohias  and  the  clarlcias  belong. 
The  neat  qieeiet,  £.  amcinnum,  was  introduced 
in  1890  ftvB  Hoi^  Ameriai;  it  is  purple-flow- 
ered and  about  9  inches  Id  height ;  and  it  pos- 
■tiaes  the  reoommendation  of  being  n  vcrr  long 
time  in  Uoom.  The  huge-flowered  species, 
ymdi^mwn,iaiSaOutio  the  iwt  in  both  h<^t 
and  c»>lonr. 

EUCfiLORINE.  The  protoxide  of  chlorine. 
Itto«MBed1)T^Mti<tt«'iiuniii*io  Mid  oo 
oblorate  of  potash. 

BUCOMIS.  A  genus  of  omamcnl^,  ever- 
gnen,  IwbaawwM,  Oape-oMkiod-FIopc  phints,  of 
tho  asphodel  family.  Seven  species  were  intro- 
dooed  to  the  greenhouses  of  Britain,  in  the  course 
«f  iMt  emtury ;  and  most  of  these  have  green 
flowery  and  are  about  two  feet  high.  The  name 
enrr^TTii"  ^imifieB  "  handsome-hair,"  and  alludes 
to  the  b;iiriiy-tuftcd  crown  of  the  flower-spikes. 

SUDIOMETER.  An  appantns  fn  Kudjiii^ 
atmrispherio  air  and  other  gaseous  mixtures. 
i>T.  Q<^'s  eudiometer,  a*  improved  bj  Dr.  Henzy, 
Bssuiita  of  a  bottle  of  deetle  fon,  a  weD-gronnd 
side  gtopp  r,  .'u.  l  ;l  ^Tuluated  vertical  tube;  and 
it  effocts  analysis  by  filling  the  tube  with  the 
(H  to  Iw  analyzed,  by  filling  the  bottle  with  a 
eolation  of  hydro^lphurct  of  potash  or  any  other 
liquid  substance  capable  of  absorbing  the  oxygen 
or  other  element  to  be  withdrawn  from  the  gas, 
end  bjr  withdrawing  the  stopper  under  water, 
when  a  quantity  of  liquid  rni^hes  into  the  tube 
tantamount  to  the  quantity  of  the  gaseous  ele- 
ttcoC  ntenrlwd.  A  notion  wae  origtaudly  eaeef^ 
tilned  that  this  instrument  vr"ii!d  iinllcuti''  the 
degree  of  salubrioiuaesB  in  the  air  of  any  place, 
hf  neueiUtmiiig  ite  proportion  of  oxygen  ;  but 
suoe  eridence  has  been  obtained  that  the  pro- 
portion of  oxygen  in  all  parts  of  thf>  ntmo"»phcre 
15  strictly  or  very  nearly  uniform,  and  that  in- 
salabrioosness  of  air  is  caused  by  the  presence  of 
foreign  elements  ia  the  etow^liew^  thi«  notion 
IS  nntenafaJfia 

■DOEETIA.  A  kige  and  inteneting  genui  of 
cmamental  and  fruiting  evergreen,  tropical  trees 
and  ehrubs  of  the  myrtle  tribe.  About  200 
fawwtt  epeeiei  wcie  fbraeily  anigned  to  it ;  bat 
a  brgc  proportion  of  these,  including  the  clove- 
tree,  the  Jamaica  pepper  plant,  the  Malay  applc- 
tzee,  the  Jamboe  fruit-tree,  and  some  others  of 
interest,  are  now  distributed  among  other 
^?nera  Ab  nit  W  Icnmrn  species  are  still  ro- 
tamed  in  the  genus  cugcma ;  and  about  one-third 
ef  tlwee  hsve  bem  intndnead  to  the  iMfhouKe  of 

Britain.  The  enrrnii^  have  a  close  resemVtlanco, 
in  both  habit  and  general  appearance,  to  many 
■jitlie  The  timber  of  moat  is  nsefbl  and  good ; 
ttieir  bark  abounds  in  tannin ;  their  soft  parts 
crotain  a  warm  volatile  oil;  and  the  fruit  of 
toma,  though  rendered  somewhat  disi^ceahle 
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by  the  aroma  of  the  oil,  are  edible.  Fetrly  «H 
the  introduced  species  have  white  flowerii ;  most 
vary  in  height  firum  4  to  26  feet;  and  those 
wliieb  Tank  ae  fruiting  plants  are  B.  ainemari- 

fvs'-,  J:.  I  i-rocar/yt,  and  ^ /<■'-;,  A!l  arc 
beautiful;  and  some  possess  fully  more  attrao- 
tiou  wbtn  in  fnSi  than  at  any  other  lOMon. 
E.  atutralU  deserves  a  place  in  every  greenhouse ; 
its  foliage  has  a  deep  green  colnir ;  its  frtiit 
grows  in  the  utmost  profusion,  and  varies  in 
oobmr  from  a  deep  crimson  to  a  pure  white;  and 
the  whole  plant,  sheeted  with  both  foliage  and 
fruit,  is  an  imposing  object  both  by  daylight  and 
by  eendleBght  in  winter. 

FUL^^PTITA  A  genus  of  tuberous  -  rooted 
and  epiphytous  ornamental  plants,  of  the  orchis 
family,  llie  long-spiked  species,  E.  maenutachya, 
is  a  native  of  the  shady  woods  of  Ceylon,  and  was 
introduced  to  Britain  in  1836.  Its  stem  is  a 
long,  irregular,  erect  cone ;  it  is  analogous  to  the 
peendo-hulbs  of  the  majority  of  orchidacetc,  and  to 
the  horizontal  tuberous  rhizomata  of  such  spe- 
cies as  yield  a  kind  of  saUp ;  and,  when  old,  it 
is  covered  with  the  withered  and  ragged  re- 
mains of  leaves.  Its  flowers  havr  n  combination 
uf  greqn  and  yellow  colours,  and  grow  in  grace- 
ibl  neemes,  and  btoom  In  great  profuiion  from 
June  till  December.  This  is  one  of  the  most 
easily  cultivated  of  all  the  orchidaocaj. — Mackay*s 
species,  E.  MadmanOf  oalled  by  Ilooker  Zy^ope- 
talum  Madhait  and  introdnoed  from  Brazil  in 
1825,  is  a  gorgeous  plant.  The  Guinea  species, 
E.  ffutneerm's,  introduced  from  Sierra  Leone  in 
1622,  and  exhiUting  a  predominanee  of  i^nk 
colour  in  its  flowers,  displays  great  beauty. 
About  a  dozen  other  species  have  been  intro- 
daoed,  principally  from  the  Cape  of  Ckiod  Hope. 

EUNOMIA.  A  ^inall  genus  of  herbaceous 
plants,  of  the  cruciferous  order.  The  opposite- 
leaved  species,  E.  oppontifdia,  caUcd  by  some 
botasilli  L^iUtmm  oppon'ti/olium,  is  a  ImcIm 
ceous  evergreen,  of  about  a  foot  in  height,  carrv- 
ing  white  flowers  in  June  and  July.  It  is  a 
m^ve  of  Syria,  and  !•  enltivated  there  as  feed 
for  Mittlo,  and  wa?  introduced  al>out  20  years 
ago  to  Britain,  but  is  as  yot  rather  too  tender 
for  open-gronnd  enltivatiott  in  our  dimate*  The 
name  eunomia  signifiee  "  good  fodder." 

BUONYMUa  See  SmPLB-T&Bfi. 

BUPATOBIA.  See  Aobimoitt.  Svpatorfa  is 
also  the  speoifio  name  of  a  handsome,  pink  flow- 
ered, perennial-rooted,  hardy  gtcviafrom  Mexico. 

EUPATORIUM.  A  large  genus  of  plants,  of 
very  various  form  and  habit,  comtituting  the 
type  of  a  prime  division  of  the  composite  order. 
This  division,  the  eupatorise,  comprises  twelve 
geneia,  the  beet  known  of  whlah  are  agoatum 
nnr^  stc  vi  i  The  genus  eupatorium  belongs  to 
almost  all  parts  of  the  world,  and  oompriees 
de<ndnone  herbe,  evergreen  herbe,  hcrbaoeoae 
twiners,  evergreen  shrubs,  and  evergreen  undcr- 
shnibs.  About  \^jO  species  of  it  are  known  to 
botanists,  and  one  of  these  is  indigenous  in 
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Britain,  while  kboai  00  bam  htm  introdnoed 

fn  rn  foreign  countries  to  our  ornamental  and 
botanical  gardens. — The  indigenous  species  or 
hemp  agiteonj,  E.  cmMoUnumf  la  %  wof^  per- 
ennial-rooted herb,  and  grows  in  watery,  boggy 
plaoes  of  both  England  and  Scotland.  lis  root 
is  lomewliat  creeping,  and  Iiai  nnmeiona  long 
fibres;  its  stems  are  do\vny,  frequently  brown 
or  purplish,  full  of  pith,  branched,  and  from  2  to 
5  feet  high ;  its  leaves  are  deep  green,  downy, 
and  roughish,  and  stand  un  short  footstalks; 
and  its  flowers  have  a  pinkish  or  pale  purplish 
colour,  grow  in  dense,  corymbose  tufts  at  the 
ends  of  the  stem  and  bcaadies,  and  appear  froni 
July  til!  October. — The  fragrant  species,  E.  odor- 
atum,  lA  an  evergreen  shrub  of  Jamaica,  and  was 
intfodaoad  to  Britain  about  tlie  nuddle  of  last 
century.  It  hns  usually  a  height  of  about  a 
yard,  and  carries  pink  flowers  throughout  most 
of  antuauL^Abont  30  of  the  hardy  perennial- 
tooted  lierbaccous  species  are  enitaUe  for  the 
parterre,  anrl  nhnnt  10  of  the  evergreen  shrubby 
spccit's  lur  tlie  greenhouse  or  the  stove ;  and  the 
majority  of  these  have  white  flowen,  while  meet 
of  the  others  have  either  pink  or  purple  flowers. 
— ^£upatoriam  is  also  the  specific  name  of  a 
hardy,  eTergreon,  hetbaoeove,  cniaiiieiital,  yel- 
1  .y  flowered  milfoil,  of  about  4  feet  in  hdj^t, 
from  the  shores  of  the  Caspian  sea. 

EUPHORBIA, —populariy  Spurye.  A  large 
and  impntent  genus  of  plants,  constituting  the 
type  of  the  natural  onlw  Euphorbiacetc.  This 
order  b  vL>ry  extensive,  and  exceedingly  varied. 
K^ly  500  species  of  it  exist  in  the  fielde  and 
gardens  of  Great  Britain;  and  th^se  are  grouped 
into  6  subordws,  and  distributed  into  47  genera. 
The  typee  of  the  6  subwden  an  the  genera 
euphorbia,  buxus,  acalypha,  phyllanthiis,  croton, 
and  hippomane ;  and  the  most  notable  of  the 
other  genera  arc  juirupbo,  jaaipha,  sapium,  dole- 
champia,  nieimixialie,  rioinus,  hura,  omphalea, 
crnzophora,  ezcoDcaria,  plukenetiit,  cicca,  and 
siphonia.  The  plants  of  the  order  bduug  to  al- 
most all  parts  of  tiie  world,  and  vary  from  tall 
and  bulky  trees  to  the  mn«t  «!tnrt-lived  annuals, 
and  from  objects  of  commaading  elegance  to 
olgeots  of  gceteiqveiieiB  and  eingnlarity.  Some 

have  both  calyx  an  1  curulla  in  a  rnndition  of 
large  and  showy  Howerineaa ;  others  have  no 
florifieation  i*hate?er  exeept  mere  etenen  and 
pistils ;  and  all  exhibit  such  varieties,  discre- 
pancies, and  contrasts  of  botanical  character 
among  themselves,  as  to  bo  classifiable  only  by 
the  trioocoous  form  of  their  fruit,  and  a  pecu- 
liarly characteristic  nnrl  most  virulent  acri  lity 
in  their  juices.  They  are  regarded  by  Juaeieu  as 
dielinonedieotyledoae  j  and  yel  thejr  pomem  very 
obvious  affinities  to  tho  orders  of  at  once  the 
mallow,  the  statf-tree  and  the  oleaster.  They 
require,  above  most  phuita,  to  be  readily  distin- 
guishable by  gardeners,  farmers,  and  general 
observers,  on  account  of  the  strong  acridity  of 
the  juioe  of  all,  and  the  dreadful  noxiousness  of 


the  juioe  of  many.  London,  in  his  Hortus  Bri- 
tannicus,  speaking:  principally  on  the  aitthority 
of  Juasieu's  monograph  of  the  order,  says,  It 
is  for  their  medieiwd  properUea  that  they  aire 
chiefly  known ;  and  these  are  as  various  as  their 
aspect, — meetly,  however,  dangerous,  and  alwi^ 
to  be  mapeeted.  In  a  few  of  tiieos,  the  smdl 
and  taste  are  aromatic;  but  in  most  there  is 
either  no  smell  or  it  is  nauseous,  and  the  taste 
constantly  acrid  and  pungent.  Some  possess  also 
an  acrid  limpid  fluid,  which  is  given  out  by  the 
leaves  when  touched.  Many  of  them  act  strongly 
upon  the  kidneys,  as  several  species  of  phyUaa- 
thna,  the  leavea  of  Mereurialis  annua,  and  the 

ro't  rf  Ricinus  c^mTnnni'j  Many  arc  BAld  to  be 
powerful  medicines  in  cases  of  dropsy.  The  bark 
of  eeveial  evolone,  the  wood  of  Croton  TigUnm 
and  buxus,  tho  leaves  of  tho  same,  and  also  of 
Gioca  disticha,  several  euphorbias,  and  others, 
are  recorded  as  sudorifics,  and  naeitel  agatnit 
syphilis.  As  emetics,  we  find  the  nets  of  the 
euphorbias,  the  juice  of  commia,  anda,  mer- 
eurialis perennis,  &c.  A  great  number  are  pur- 
gative, eepeebUy  the  leavee  of  bnsne  and  m«t>- 
curialis,  the  juice  of  euphorbin.  commia,  hura, 
the  seeds  of  ricinusi,  croton  tiglium,  anda,  and 
jatropha.  The  effMs  of  eome  othen  are  ee 
dangerous,  particularly  hippomane,  that  it  is 
not  advisable  to  admiaieter  them  even  in  very 
small  doeee.  Even  in  mmj  euphorbias,  it  is 
difficult  to  draw  a  line  between  the  quantity  in 
which  th»^y  arn  poisonous,  and  that  in  which 
they  arc  harniletis  or  useful.  The  nature  of  their 
poiaon  is  mostly  acrid,  oeeaaionaUy,  hewevar 
mixed  with  something  narcotic,  as  is  apparent 
from  the  effect  of  those  which  are  used  for  poi- 
soning or  rather  etapefying  fidb.  The  purgative 
oil  in  which  the  seeds  of  many  are  found  to 
abound,  has  been  detennined  to  reside  wholly  in 
the  albumen ;  henee  the  embryo  of  lome,  aa  Om- 
phalea diandra,  is  eaten  as  nuts.  Boiling  or 
roasting  has  also  tlio  etTect  of  dissipating  thtir 
noxious  eOects ;  thus  Jani)>liu  iiianihot,  than 
which  there  scarcely  exists  a  more  dangerous 
poison,  affords  a  food  when  submitted  to  fire, 
called  cassava,  the  flower  of  which  is  often  used 
in  London  as  a  kucury  for  making  puddings, 
than  which  few  are  reputed  to  be  more  whole- 
some. But  the  most  curious  oC  all  the  products 
ef  EnpherblMem  is  tlw  eaontchenei,  that  singular 
subatance  which,  dithoogfa  the  produce  of  dan- 
gerous acrid  trees,  possesses  nothing  whatever 
which  has  been  found  capable  of  acting  upon  tho 
human  system  in  whatever  way  applied,  which  is 
unalterable  either  in  air.  in  water,  or  in  spirits, 
although  it  softens  at  a  high  temperature.  Tour- 
neeolev  anolfaer  eniiene  ohenrienl  ptepnratien,  ia 
tho  juice  of  Croton  tinctf  riiim,  but  is  also  fuund 
in  several  others.  Many  other  properties  belong 
to  this  order,  whidk  it  wenU  be  too  kog  to  de- 
tail in  this  place."  Excoecaria  takes  its  name 
from  tho  tendency  of  its  juice  to  produce  blind- 
;  and  hippomane  takes  its  namo  from  it&  ten- 
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dency  to  producf  in  fulness  in  the  lun^e,  and  is  so  ? 
actively  and  dreadfully  daag«nraa  a*  to  abed  a 
BOxiMu  inflaenee  upon  any  {Mtwm  ataadfaig  un- 
der its  ahade.  About  1^  or  I S5  of  the  species 
in  Britain  are  hardy  horh?,  ahnut  a  d-^y^n  are 
bardy  ligneout  plants,  and  ail  the  uthera  are 
tenant*  oftha  graenhooae  or  the  hotbouae. 

Fourteen  specica  of  the  gcnas  eitphorbin  arc 
tadigenooB  in  Britain ;  and  upwards  of  SOO  epc- 
wKtt  huf9  bMB  nitfodiieed  ftwB  fcraigu  oountri^ tt. 
The  rery  genus  exhibit?  tlie  <;:uu,^  extraordinnrv 
diversity  as  the  order.  One  division  of  its  spe- 
tnhaliiting  most  p«fti  of  tfa«  wotld,  and  oom- 
all  the  kinds  which  grow  wild  in  Britain, 
have  involncreB  which  w<>re  formerly  mistaken 
for  calyces,  and  hit  up  th^  involucres  from 
tmamg  large  leafy  ttmota,  aad  di^lay  »  gaieral 
leafinc^s  and  herhaceoosneas  of  sppoaranoe ;  and 
another  di-rision,  inhabiting  the  hot  parts  of  the 
vetll,  aad  eonpgriaing  Mwly  aO  the  species 
coltivated  in  our  preenhouscs  and  hothouses, 
have  a  groteaqne,  leafless,  eveigreeD,  wcoulent, 
ondershrubby  ohanwter  so  AaShx  to  that  of 
cacti  as  to  be  distinguishable,  chiefly  by  an 
abundant  discharge  of  their  milky  acrid  juice 
when  punctured,  and  partly  by  Uieir  either  to- 
tally  wttUag  qrfnes,  or  poawsing  Uwm  singly 
■ad  not  in  clusten. 

Th»  mftar  ggiarge,  E.  latAyris,  is  a  biennial  'weed 
af  dry  steny  pfawe*  of  cottage  gardens  in  England. 
Its  root  18  fibrous  and  strong ;  its  stem  is  smooth, 
cylindrical,  purplish,  and  hollow,  and  usually  at- 
tains a  height  of  abonl  S  fieet;  its  leaves  are 
■pyusitiii,  in  fours,  OMrile,  oUong,  aeute,  entire, 
aad  smooth  ;  its  flowers  display  some  variegation 
of  ooloor,  and  appear  from  May  till  October ;  its 
e^ealee  are  aiioeth  mi  brge ;  and  its  seeds 
yield  by  oonipression  a  powerfully  and  dnncT 
oasly  purgative  oil,  of  kindred  nature  to  the  oil 
«f  CMoB  TigliuBS^Tbe  triU  pmalane  spurge, 
M.  ptpli'i  ia  an  annual  weed  of  the  sea-shores  of 
Bi^iand,  about  a  foot  in  height,  and  flowering  in 
Joly  and  August. — The  email  sparge,  E.  ejei^tta, 
is  an  annual  weed  of  British  oom-tields,  about  6 
or  8  in'-h""  in  height,  and  flowering  in  Jnly. 
— ^Ttte  devU  A  milk  spurge,  E.  jteplut,  is  an  an- 
Boalwoed  of  the  coMvated  lands  of  Britain,  9  or 
10  inches  high,  and  flowering  in  July  and  August. 
—The  Irish  species,  E.  hibemtcc^  is  a  singular- 
looktegt  lieifMMsow  emgrsen  of  tlie  iMde  of 
Brililii.  about  a  foot  in  height,  and  flowering  in 
S6iy  aad  June. — ^The  Portland  spurge,  E.  port- 
lamdiea,  is  a  handsome-looking  herbaceous  ever- 
green of  the  SMkihores  of  Britain,  3  or  4  inches 
in  height,  and  flowering  from  Mar  till  Septem- 
ber,— ^Tbe  son-noticing  spotga  or  wartwoart,  £. 
MiHeaipae,  to  ta  eanual  weed  of  Ae  ooro^fieUi 
of  BHfc-^n  n  or  10  inches  in  hi^icr!it.  and  flower- 
lag  in  July  and  Aogost.— The  paralias  spoige^ 
JSL  jMndKoK,  it  a  eatuntt  yet  Imdsonie  heAaeeooe 
evergreen,  of  the  eea^hores  of  Britain,  about  a 
fioot  in  hei)fr*it.  and  flAwerinjr  frnm  Jnly  till  Sop- 
teaiher< — The  csubi  spurge,  Ji.  e^uia,  is  a  singiilar- 


looking  herbaceous  evergreen  of  the  woods  of 
Britain,  about  6  inches  in  height,  and  flowering 
from  May  till  Jnlyv—Tlie  cypress  spurge,  E.  cy- 
parisna*,  is  a  handsome  herbaceous  evergreen  of 
the  woods  of  Britain,  ahvnt  2  2^  feet  in  height, 
and  flowering  from  May  till  September. — ^The 
broad-leaved  spurge,  E.platyphtfUus,  is  an  annual 
weed  of  the  cnm-ficld'?  of  Enghnd,  nhont  a  foot 
in  height,  and  flowering  in  July  and  August. — 
The  Btrlot  spnrge,  B.  itrickt,  ie  aa  aanoal  weed  of 
the  corn-fields  of  l'n;.;I:in!l  ab  nt  20  inches  in 
height,  and  flowering  in  July  and  Ai^^ust. — The 
ohaiafliM  epurge,  B.  tkaneia$,  is  a  small,  hand- 
some, evergreen  shrub  of  the  hills  of  England, 
alwnt  4  feet  in  height,  and  flowering  from  March 
till  June. — The  alinond-liku  upecies,  E.  amygdal- 
oide*,  ie  a  beautiful  evergreen  undershrub,  the 
woods  of  ErjLT^rinrl  about  two  feet  ia  height^  and 
flowering  from  March  till  June. 

The  oileinal  spuige,  B,  o^eMMfUM,  abounds 
in  many  parts  of  Africa,  and  wa«  introduced  to 
Britain  toward  the  oioee  of  the  16th  century.  It 
is  a  Mweofent,  everg^reen,  grotesque-looking  shrub, 
requiring  In  this  ootmtry  the  culture  of  the  dry 
store.  The  Ptem  is  simple,  cylindrical,  erect, 
furrowed  or  angled,  with  about  a  score  of  longi- 
tudinal fissures,  and  aeaalty  aboat  6  or  6  feet 
high.  The  branches  grow  out  in  all  directions 
from  its  summit,  first  horizontally,  and  then  as- 
ccndingly,  eo  ai  to  aeiaBie  eoDeetlvdy  the  ap- 
pearance of  a  htige  vessel  resting  on  a  footstalk  ; 
and  they  are  furrowed  more  sluurply  than  the 
stem,  scolloped,  armed  everywhere  with  pain  of 
prick!  F  Lind  each  about  half  an  inch  in  diame- 
ter. Tubercles  adjoin  each  pur  of  prickles,  and 
serve  the  plant  instead  of  leaves.  The  involucres, 
with  the  fructification,  grow  at  the  estranlties 

nf  thp  brnnchcp,  ^nd  nrr  per?i?t?'nt,  nnr-pieced, 
and  four  or  five  toothed.  The  capsule  is  tricoc- 
coae  aad  ehstio,  and  eoatadne  ronnd  sditary 
seeds. — The  antique  spurge,  K.  andqvonnn^  is  a 
native  of  India,  and  was  introduced  thence  to 
Britain  some  time  after  the  middle  of  last  cen- 
tury. It  closely  resembles  the  preceding  species 
in  character  and  haMts,  but  usually  obtains  a 
height  of  about  9  feet — The  Canary  spurge,  E. 
mnarktuia,  b  a  aatiTeof  the  OMUwy  Uaada,  and 
waa  introduced  thrnco  to  Britain  toward  the 
close  of  the  17  th  century.  It  also  resembles  the 
ofllolBal  spurge,  but  attuiM  a  height  of  about  20 
feet,  and  flowers  early  in  the  year. — ^The  gum 
EcrnoRoiirx,  noticed  in  next  article,  can  be 
procured  from  not  a  few  of  the  spurges,  but  is 
obtained  for  the  uses  of  the  druggist  principally 
from  the  three  CTot^:  ^iiccif.!  now  noticed. — Some 
of  the  veiy  diversified  and  peculiar  characters  of 
the  anoeolent,  leaflaos,  hothouse  species,  are  tuf- 

ficlently  indicated  in  thnir  rreprrti^'o  do:-ipia- 
tions, — the  oereus-Like,  the  cup-bearing,  the  pen- 
dulous, the  globose,  the  proeoiabeBt,  the  Cucum- 
ber -  like,  the  squarrose,  the  nine -angled,  the 
teated-angled  or  mammillarial,  the  large  teated, 
the  spreading,  the  tuberculated,  the  club,  the 
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8pine-fruit€d,  the  many-nnplf'H,  ihn  w(y>I4>earinEr. 
the  melon-formed,  the  raeduBa-hciui,  the  hooked^ 
the  bnetod,  and  the  honey-bearing.— The  ipeca- 
cuanha spurge,  E.  I'pecaaianAa,  a  hardy  herbace- 
ous evergreen  of  two  feet  in  height,  introduced 
about  8ft  fean  ago  from  North  Anerioa,  b  laid 

to  havo  a  ruot  of  prcci^rlv  pimtlar  TT!rdicin:il  \)T'^- 
pcrtiee  to  those  of  the  t:^up  ipecacuanha  plant. 
— ^The  ophthalmia  spurge,  I:',  ophihalmioa^  a  very 

1  tender  annual  of  an  inch  or  two  in  height,  intro- 
duced about  20  yoara  ago  from  Rio  do  Janeiro, 
poaeeeses  some  esteemed  medicinal  properties. — 
The  aoarlet-flowered  spurge,  E.  puniceaj  an  ever- 
green shrub  of  6  or  7  feet  in  height,  introduced 
in  the  latter  part  of  last  ccntuiy  from  Jamaioa, 
u  aa  elegit  ^Um^  and  by    tiM  nuwt  onuwEMD- 

I  tal  of  the  spurges. 

:     EUPHORBIUM.   The  gum  or  concreted  juice 

I  of  Eupkoriui  ojieinarum  and  other  spurges.  It 
is  obtained  from  slight  incisions  made  with  a 
knife,  and  flows  in  the  form  of  a  milk-Uke  juice ; 
and  it  concretes  by  erposure  to  the  air  into  small 
roundish  or  ehloog  pieeei.  PenoBB  who  gather 
it  require  to  use  all  caution  that  none  of  the 
juice  tuuch  their  skin  to  corrode  it;  and  they 

I  need  abo  to  keep  tfadr  noath  and  aoatrila 
f  rc  l  'vvith  a  cloth,  to  protect  them  from  the  in- 

^  flaming  dust  of  decayed  portions  of  the  plante. 

;  The  gmn  has  no  tradl;  and,  when  broof^  into 
contact  with  the  palate,  seems  at  first  to  have 
little  or  no  taste,  but  soon  creates  throughout 
all  the  mouth  and  the  throat  a  sensation  of  burn- 

I  ing,  which  ia  of  kmg  continuance  and  abaolately 

:  torturing.  It  was  formerly  administered  as  a 
hjdragogue  cathartic  in  cases  of  dropey ;  but  it 

I  acta  iHth  moh  tiemendeat  idolenoe  that  aU  con- 
siderate physicians  have  ceased  to  use  it  for  in- 

I  temal  exhibition.   When  greatly  dilated  with 

'  lome  inert  pow4er,  sudi  as  standi,  it  servea  well 
as  a  rubefacient;  and  when  still  further  diluted, 
it  serves  also  as  a  valuable  medicinal  snufi",  in 

.  deafness,  palsy,  lethargy,  and  similar  cases ;  yet 

j  even  then  it  must  be  used  with  caution,  leet  it 
should  provoke  copious  bleeding  from  the  noso. 

,  and  sweUing  of  the  facial  integuments.  It  has 
been  mnch  and  infiunoody  uaed  in  horse-blisters, 

'  and  has  killed  some  horses,  and  dreadfully  tor- 

.  tured  many ;  and  it  ought  to  be  thorottghly  un- 
known in  veterinary  pfMtiea. 
;       KUPIIORI.V.    A  genus  of  tropical,  evergreen 
j  Iruit-trees,  of  the  soap-berry  tribe.  Two  species 
|t  have  been  itttrodnoed  to Brttun  fioni  CUna,  and 
two  from  Ilindostan.   All  have  a  height  of  from 
14  to  22  feet,  and  <mrry  wliite  flowers,  and  bloom 
in  aummer.   The  name  euphoria  signities  '  heauc- 

'  ing  -  well,*  and  aUndea  to  the  praAukn  of  the 
fruit. 

,     EUPHRASIA.  See  ExEnaiouT. 

I     SUBTACHT&    A  petennial,  Weat- Indian 

rrnr;'^.  of  the  chloris  tribe.  It  has  been  regnrdt  d 
,  by  some  botanist*  as  a  chloris,  and  by  others  as 

aaagyoetia;  but  k haa'dbaiaolan  wUeb  phM  it 
I  in  the  Idnnmui  dan  and  ovdar,  Potjffomim  mo- 


iwrria,  and  it  really  constitutes  a  trfnm  of  itself, 
with  the  spccitic  name  jieirtm.  It  has  a  dwartish 
stem,  and  a  large  spike. 

EUSTOMA.  A  genus  of  beautiful  flowering  i 
plants,  of  the  gmiian  family.  The  taU  spociea, 
B.  awaUahtm,  fai  a  leeently  intiedneed  greenhcmaa 
biennial,  from  Mexico,  Vct,i  Cruz,  O'-i^a,  Tana-  ; 
pioo,  St.  Domingo,  and  the  Eavannah.   Its  form 
is  upright,  branching,  and  aomewhaft  nakad;  its 
leaves  arc  opposite,  sessile,  elliptioo^bloaft  ^ba- 
C0U8,  and  bluish ;  and  its  flowers  are  somewhat   | , 
broadly  bcll-shaped,  divided  at  the  edge  into  fi,ve 
obtuse  segments,  and  of  a  pretty  lilac  colour. —  • 
The  silene-leaved  species,  £.  giifiii/o^ium,  is  a 
hardy,  wlute-flowered  annual,  of  a  foot  in  height^ 
introdwMd  about  40  yaan  agOk  ] , 

ErTERPE.  A  genua  of  beautiful,  tropical  j 
trees,  of  the  palm-tree  fiunily.  Four  qpeoies,  all  i  i 
naturally  attaining  a  height  of  abottt  36  ibet,  [ 
have  been  introduced  to  British  palm-houses ;  ! , 
and  several  other  species  have  been  scientifically  ] 
described.  This  genus  is  akin  to  the  arecas,  i . 
and  takes  its  name  of  anterpe  or  '  the  pMiiaat,*  |  j 
from  the  fine  appearance  of  its  plants. 

EUTOCA.   A  genus  of  ornamental  herbaceous   .  i 
plaati,  of  the  nvtar-leaf  tribes   The  earliflat  1 1 
known  in  Britain  was  introduced  in  1826;  and 
already  8  or  9  hardy  annual  and  biennial  specios  1 1 
figure  in  the  yearly  Hatt  of  the  nfodtnifin  The 
many-flowercd,  Franklin^  and  the  linear-leaved, 
have  pink  flowers,  the  spreading.  Mangles'  and  I 
Mcnsies',  have  violet  flowers,  the  clammy  has 
dark  blue  flowers,  and  Wrangles*  has  purplish  | 
hhw  ll owers;  and  Alniiples'  is  very  low-growing, 
FrankUn  a,  Menzies',  \V  rangies',  and  the  spread- 
ing, about  a  foot  high,  and  the  otfaeia  about  80 
inches  high.    All  th^^sr,  a"  to  both  habit  and 
general  appearance,  have  a  close  affinity  to  the  i 
nmnophilaa.  The  ailky  species,  R  miem,  ia  a  ' 
hardy,  herbaceous,  evergreen  perennial,  with  )  i 
blue  flowers  and  about  a  foot  in  height,  intro-  . 
dnoed  in  1817  from  North  Amerioa.  \  I 

EVAPORATION.    The  quiet  and  oompara-  , 
tivoly  co^\  trnnsition  of  water  and  other  suh- 
btauccH  mto  a  vapoury  or  aeriform  condition. 
Ebullition  or  the  formation  of  steam  is  strictly 
identical  with  it  in  principle,  but  differs  in  the 
tumultuous  motion  which  attends  it,  in  the  high  i 
degree  of  heat  whieh  it  requires,  and  in  the  ra- 
pidity, volume,  and  mechanical  power  of  its  evo- 
lution. Most,  or  probaUj  all  liquids  are  evapor-  j 
able ;  and  n  ftw  aolid%  mil  aa  eam|dior  ai^  the  ' 
carbonate  of  antrooniay  pass  directly  into  the 
state  of  vapour.    Evaporation  Likes  place  at  all 
ordinary  temperatures,  from  the  lowest  in  our 
climate^  up  to  the  belling  point,  but  is  greatly  i 
and  propTCRsively  accclemted  by  incrra-sing  do-  ' 
grees  of  heat ;  and  it  proceeds  with  the  m<Mi  ra-  | 
piditjr  in  aubatanoea  wbioh  have  the  lowett  boilo 
ing-point,  and  with  the  least  in  thnac  wlilcli  have 
the  higher  boiling-point, — ^more  rapidly  in  ether  i 
than  in  atooholf  asi  noxe  rapidly  in  ainhal  thu. 
in  tmtar.  Ill  ooonncnoa  al  low  taaqwntnni  ' 
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'. !  t»  proved  hv  the  di^appenrance  in  the  course  of  a 

I  f«w  dajB  <^  Mintbt  exposed  to  the  air  in  a  Ghallow 

I  ^B— el  ia  vliilcr;  and  ito  aeedcnted  evdntloii 

I  with  increase  of    Tdp-  nunrc  ia  proved  liy  tho  | 

I  £tf  earliw  diaBj>peuauoe  of  a  quantitj  of  water 

I   qa*atitj  of  water  in  a  saooer  of  the  same  shape 
1   and  siae  in  a  cold  sitastioo.    Evaporation  takes 
I   fHace  only  from  the  surface  of  subetanoes;  so  that 
I  the  rapidity  of  it  relativelj  to  the  whole  volume 
j  of  the  sub?tanec,  depends  on  the  extent  of  sur- 
I  Caoe  exposed  to  the  air.  Evaporation  is  fiu  more 
»!  npid  in  a  dry  Ihaa  In  »  noltfe  atmoqilMn^-^ 
even  a  dry  cold  day  of  winter  than  in  a  moist 
wm  day  of  wptutgi  and  it  ia  also  much  more 
;  i^iid  in  n  ennenk  of*  air  linn  in  «IID<or  nearly 
'  stagnant  air, — the  current  canyini:;  away  the 
>j  raooeasive  portions  of  air  which  become  motst- 

I  eoed  with  the  rising  vapour,  and  cuatinually 
jl  bringing  ft«ah  portions,  wliich  are  drier  and 

I I  therefore  more  rasccptive.  Evaporation  is  greatly 
\'  aooelerated  by  docr^MM  of  atouMpherio  preesurei 
I  and  fcvweeda  ao  rapidly  in  the  vaooun  of  an  aiT>- 
.    p»imp  as  to  rouse  ether  into  a  state  of  ebullition. 

The  caoae  of  evaporation  was  long  a  problem  to 
AmnatM,  and  the  aalil eet  of  eonie  ni^ahen  the- 
I  eiiee»  bni  is  now  convincingly  proved  to  be  mere 
I   nd  mmple  action  of  heat.   The  quantity  of  water 
1   «hich  it  takes  up  exceedingly  varies  according 
to  CBonmatances,  and  is  noticed  in  the  aaetion 
I   •  VafKwir  of  Water  '  of  our  article  ArMospnimE. 
)  Tbe  effects  of  it  upon  the  aoil,  upon  vegetation, 
'  ininpoo  animel  heeltii,  are  nieay  and  powerfal, 
and  may  Vm  very  materially  controllf  d  hy  ^rorglc 
operations,  particular^  by  those  of  draining. 
|,  See  tim  actiflke  Anomam,  Ihuman^  Cou>, 
tad  Hbat.    In  pharmacy,  when  any  salt  or  other 
|;  fixed  sabstanoe,  is  sought  to  be  obtained  from 
,  a  state  of  solution  in  water  ur  any  other  very 
'i  eommon  >>r  c))<-ap  liquid,  evaporation  of  the 
Ii'^uid  13  effected  in  shaUow,  flat-lwttomed  ves- 
sels ;  and  when  the  liquid  is  of  a  valuable  kind, 
it  it  firat  driven  elT  ia  ilM  fbnn  ef  mpeiir,  and 
then  recovered  bf  TCflonidsnaiigr  in  fhie  pveoess 
of  difftiTlati*^!! 

ITKHTNO-7L0WSB,— botanioally  Baperan- 
Am.  A  genus  of  ornamental,  bulbous-rooted, 
Cape^f-Oood-Hope  plants,  of  the  iris  tribe.  Six 
^eciea,  aU  about  6  or  7  inches  high,  and  five  of 
theM  caRying  violet«oIeured  flowers,  are  culti- 
t-ited  in  some  of  tTr^  trTcenhousee  of  Britain* 
Jitej  are  nearly  allied  to  the  izias. 
BTKirnia-FIIIMBOSE.  8ee<EiforamA. 
^  EVERGREEN.  A  plant  which  retains  its 
Isnvea  throo^iout  winter,  and  acquires  a  growth 
efaair  eneebefflnfUDyalieddii^tbedd.  Ever- 
ffmm  berbnee«os  plants  comprise  all  herbaceous 
perennials  which  possess  perennial  stems;  and 
evergreen  trees  and  shruba  comprise,  not  only 
andi  as  exhibit  a  full  clothing  of  foliage  at  every 
p-:^«nn  of  the  year,  but  such  as  suffer  a  partial 
and  thinning  fall  of  leaf  in  the  end  ot  autumn 
'  aadtlMeariy  part  of  winter,  and  lodi  as^  wbik 


EVEKUiiKEN.  187  j 

fully  clothed  with  verdure  throughout  the  win-  ' ! 
ter,  are  partially  or  wholly  destitute  of  it  through-  j 
oat  part  of  spring  <Mr  annuner.  In  tiw  popular 
=if  iipi\  h  wcver,  evergreens  arc  only  siu  h  trc»'S  and 
shrubs  as  display  perpetual  verdure ;  and  these— 
ae  mm  a^  ia  a  leas  degree,  the  ligneous  sabever- 
greens — have  a  harder  cuticle,  a  thicker  folial 
parenchyma,  and  a  much  smaller  number  of  sto- 
luata,  than  deciduous  plants.  The  leaves  of  tbe 
great  majority  Iiave  a  leathery,  glossy,  darkish- 
coloured  character,  which  is  instantly  detected 
by  even  a  very  moderately  practised  eye. 

Hardy  evergreens  are  in  jfreat  and  universal  r»> 
quest  for  shrubberies,  gardens,  paries,  embellished 
cemeteries,  and  all  other  kinds  of  ornamental 
grounds ;  and  tender  evergreens,  of  afanoct  every  i 
conceivable  variety  of  character,  constitute  a  very 
large  proportion  of  the  tenants  of  all  conscrvato-  ! 
ries,  plant-rooms,  greunhous4^  and  garden-stoves. 
Among  the  meet  ovaamental  hardy  climbers  and  | 
twiners,  nre  the  common  ivy,  the  Iri^h  ivy,  the 
greater  periwinkle,  the  lesser  periwink  le,  the  com- 
mon jasmine,  several  of  the  hon^suoliles,  several 
of  the  clematises,  and  a  numl  •  r  of  the  trumpet- 
flowers;  among  the  most  ornamental  hardy  shrubs, 
aie  the  dwarf  pines,  the  dwarf  firs,  the  eweet 
bay,  the  Portugal  laurel,  the  cherry  laurel,  the  i 
large  varieties  of  the  common  box,  the  aucuba,  | 
the  alatemus,  the  thoroughly  evergreen  variety 
of  the  common  privet,  a  number  of  the  junipers, 
the  hollies,  the  phillyreas,  the  strawberry-tree,  ; 
the  andrachne,  the  bear's-grape,  Irish  heath, 
oonunon  foeemary,  Bnanieli  braon,  oomncni  fbne, 
mahonias,  cotoneaslers,  andromedas,  kalmias, 
lavender,  cistuses,  the  common  white  broom,  i 
spurge  laurel,  sefeni  daphnes,  garryas,  dyer's  ! 
broom,  helianthemuras,  common  myrtle,  laurus-  \ 
tinus,  escallonias,  yuccas,  rhododendrons,  and 
magnolia  grandiilora ;  and  among  the  meet  onin* 
mental  hardy  treee^are  the  pines,  the  fin^  the 
cedars,  the  auracarias,  cunninghamia,  the  cy- 
presses, the  yews,  the  evergreen  oaks,  the  ar- 
borvitsBs,  tbe  strawberry-tree,  the  tree  andfo- 
meda,  the  wax-tree,  and  several  eucalypti     A  : 
tolerably  full  enumeration  of  tender  evergreens  j 
would  be  an  enormooi  catalogve.  | 

American  hardy  evergreens,  such  as  the  rho- 
dodendrons and  the  kalmias,  succeed  best  in  a  , 
mixture  of  sand,  peat  earth,  and  vegetable  mould ;  > 
and  most  of  the  other  hardy  evergreens  grow  j 
well  in  almost  any  kind  of  soil,  but  prefer  a  ha- 
lelly  loam.  The  transphinting  of  them  may  be  < 
elRwted  in  any  part  of  antomn,  winter,  oripriBg, 
or  even  in  cloudy  wcathrr  in  the  height  of  sum-  . 
vaeti  but  ia  moet  eminently  Bucoeseful  in  the  end  , 
ofantnmn  or  tlrn  beginning  of  winter.  *  I  have,"  * 
says  Mr.  ^^acnab  of  the  Kdinburgh  Botanic  Gar- 
den, "planted  evergreens  at  all  seasons  of  the  , 
year  with  nearly  equal  success,  except  from  the  ^ 
middle  of  June  till  the  middle  of  August ;  and  | 
even  during  this  period  I  have  planted  »omo  : 
but  unless  tho  weather  is  very  dull  and  moist,  it 
ia  dliliettlt  to  prevent  tiio  ptanta  anfieriag  eon-  | 
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■idcraUy,  ud  in  many  cues  it  ia  jtm  before 

they  recover.  Although,  liowevcr,  T  have  planted 
«ver:green8  ten  month*  out  of  the  twelve  with 
Utile  4HRn«iiee  of  faooeM,  yet  one  WMoik  hu  ft 
preference  over  the  othi  rs  with  me ;  and  when 
there  ii  the  power  of  choice,  I  would  recommend 
lite  in  Butamn,  wlikter,  or  euly  in  spring,— that 
is,  any  time  from  the  middle  of  Oetober  till  the 
middle  of  February;  and  in  general,  the  begin- 
ning of  this  period  is  the  best, — that  is,  from 
the  middle  of  October  till  the  middle  of  Decem- 
ber;  always  providinj?  that  the  weather  and  the 
ground  are  favourable, — that  is,  supposing  that 
there  is  no  frost,  no  dtying  wind,  nor  oratib  snur 
shine,  and  that  th^  ground  is  r.nt  frm  much  f:.atn- 
rated  with  wet,  either  from  continued  rain  or 
from  tho  nsttue  of  the  ioiL  One  of  the 
pal  things  to  be  attended  to  in  planting  ever- 
greens is  to  fix  upon  a  dull  day  for  winter  plant- 
ing, and  a  moist  day  for  spring  and  autumn 
planting." 

EVERLASTING.  Any  plant  ivhr  o  flowers 
retain  their  form  and  colour  during  a  very  long 
time  after  being  guttwred.  The  tissue  it  the 
flowers  is  so  hard,  and  contains  so  pxcecrliTp'ly 
little  moisture  as  to  be  incapable  of  shrinking 
and  withering  in  the  meaner  of  that  of  onUnary 
flowtri  P,ut  the  floral  parts  of  most  everlasting 
flowers  are  not  showy  petals  or  ooloured  oalyxes, 
bat  dkiefly  bfwt*  or  the  eoalee  of  involucres :  so 
that  th^  are  eiit  to  be  pronoanced  by  ooscien- 
tific  ohservers  "no  flowers  at  alL"  The  princi- 
pal hardy  everlastings  are  most  of  the  gnapha- 
limD^  aU  the  antennarias^  aU  the  xeraothemnms, 
several  of  the  helichrysnms,  and  Mangles'  rho- 
danthe ;  and  the  principal  tender  ones  are  all  the 
anuncbinus,  meet  of  the  helichrysiunB,  several  of 
thr-  Lrnnphnliums,  all  the  astelmas,  and  several  of 
tlie  globe  amaranths.  All,  except  the  amaranths, 
bekmg  to  the  eompodte  order ;  and  all,  except 
the  amaranths  and  the  rhodanthe,  beloBg  to  the 
thistle  division  of  that  order.  The  amaranths 
and  the  rhodanthe  arc  beautiful ;  the  xerantbe- 
mums,  some  of  the  gnaphaliuros,  two  of  the  as- 
telmas, and  most  of  the  helichrysums,  arc  Iiirhly 
ornamental ;  and  the  fine  astelma,  the  hundred- 
flowered  astdflsa,  and  the  greaVllowersd«  einere- 
ous,  woi  lh-  ?t'-mmcd,  acuminate,  small-leaved, 
qireading,  curled,  treei,  herbaceous,  and  shining 
heKohrysnnis,  pnmsse  moch  elegano*  or  aie  othei^ 
wise  Bt^mgl7  attractive  and  pleasing. 

EVERLASTING-PEA.  Two  iTuIigcnous,  per- 
ennial-rooted, climbing,  omanitntul,  herbaceous, 
leguminous  pL&nts,  of  the  bthjrus  genus.  The 
broad-leaved  everlasting-pea,  iMthyrtu  fati/oliut, 
grows  wild  in  the  woods  of  some  parts  of  £og- 
kad.  lie  root  is  oompaiativdy  huge;  ita  etem 
usually  attains  a  height  of  ah  ut  two  yards ;  and 
its  flowers  have  a  pink  colour,  and  bloom  in  July 
and  September.  It  has  been  rsoommended  for 
CTiltivati  n  as  a  forage-plant.  It  is  easily  man- 
aged ;  and,  though  unproductive  in  the  first  year, 
it  afterwards  yields  annually  a  great  built  of  ex- 


cellent provender. — The  wood  everlasting-]>ea, 
Lathyrut  g^reMn's,  grows  wilfl  in  the  moist  woods 
of  both  England  and  Scotland,  has  a  height  of 
alMut  a  yard,  and  eairiee  purple  flosreie  in  July 
and  September. 

EVOLYULCS.  A  genus  of  ornamental,  trail- 
ii^,  heifaaeeoaa  plants,  of  the  bindweed  tribe. 
The  flax-leaved  species,  E.  linifolim,  is  a  hardy 
annual  of  about  two  feet  in  height,  carrying  blue 
flowers  in  August  and  September  ;  and  Nuttall's 
species,  K  Xutudlianus,  is  a  hardy  annual,  of  a 
few  inchee  in  height,  carrying  blue  flowers  from 
Jam  till  August.  Tm  or  eleven  qtecies,  prind- 
paDy  bhie-flowered,  hothouse  have  been 

intrnrliicrd  frnm  tropical  America  and  tho  two 
Indies ;  and  about  as  many  more  have  been  sci- 
entilieaDy  deaoribed.  Th^  do  not  twina  ISkm 
the  true  bindweeds,  but  roll  out  or  roll  aloiig; 
and  hence  the  name  evolvulus. 

EWE.  The  female  of  the  sheep.  See  the  ar- 
ticl  ^  ? ur.tr,  Abortioh,  and  Pabtvkitio:?. 

EWE-NECK.  A  malformation  in  th<-  neck  of 
some  horses.  A  ewe-necked  horse  "  has  a  neck 
like  a  «we«— not  aiehed  abovn,  and  straight  bo- 


I 
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low,  until  near  to  the  hes'l  hut  hnllnvc  i^  nbove 
and  projecting  below, — and  the  ne«k  rising  low 
out    Oe  bhest,  ev«n  tower  souteUmes  than  tin 
points  of  the  shoulders.   There  can  scaroslj  hn 
anjrthing  more  unsightly  in  a  horse.   His  liead  I 
can  never  be  got  fairly  down ;  and  the  bearing 
rein  of  harness  most  be  to  him  a  sonxoe  of  oml-  | 
stant  tortiire  "  fYouatt.] — A  cwe-necVed  horso  • 
may  be  a  good  raoer,  but  is  neoessaniy  a  very 
bad  hack. 

EXACUM.  A  genus  of  ornamental,  herbace- 
ous plants,  of  the  gmtian  fiunily.  Nine  or  ten 
spedee  fbrmeily  bekoging  to  it  are  now  distri- 
buted among  five  other  iu  r:k  The  pri  tty  spe- 
cies, £.  pulchtUtm,  is  a  hardy,  piuk^flowered 
annual,  of  3  or  4  indtet  in  height  intfodneed  90 
years  ago  from  North  America;  and  the  foo»- 
cornered  specif^?,  £*.  MraffortHm,  is  a  hardy,  l)!n<»- 
fiowered  annual,  of  about  20  inches  in  height, 
introduced  25  or  S6  years  ago  from  Nepaal. 
About  a  dozen  other  species  are  l^nown  to  bota- 
nists. The  name  ezaoiun  signifies  *  the  expeller/ 
and  allndee  to  a  anppoeed  powet  in  the  phnta  to 
expel  or  neutralize  poison. 

£XCi£CARIA.  A  genua  of  ornamental  tropi- 
cal phmts,  of  the  euphetbia  frmilj.  Three  spi^ 
des,  all  evergreen  shrubs,  of  about  two  yards  in 
hf'ifTht.  nnf!  flrnvering  throughout  the  greater 
part  ot  the  year,  have  been  introduced  to  Britain 
from  Chili  and  the  two  Indies ;  and  7  or  8  other 
species  are  known  to  botanist "i.  The  acrid  juice 
of  the  plants  causes  blindness ;  atui  henoe  the 
name  eamscaria.  flee  the  artkde  BoMHmnu. 

EXCITABILITY  OF  PLANTS.  The  carndty 
or  organic  habit  of  being  stimulated  in  soed^ 
stem,  leaf,  and  flower,  by  the  extenml  ageaoioa 
of  h^,  moisture,  and  light.  The  excitability  of 
the  seed  under  the  agency  of  heat  is  identified 
with  a  large  proportion  of  the  phenomena  of 
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germiiuktioa.  See  the  article  Gebhisatios.  The 
ifrnii  of  some  of  the  mimoaa  family  ■tUBid  at  va- 
rions  and  widely  different  angles  in  enccessive 
jMrts  of  the  daj  and  night,  according  to  the  rise 
wad  fiJI  of  lempeimtaTe;  waA  the  foUolet  of  mom 
of  the  papilionaceous  legumes  rise  to  a  vertical 
poMium  on  nch  side  of  the  leaf-etallc,  when  on- 
dir  the  full  pUj  of  hot  lumiMr  tnnd^e. 

Tlie  flowers  of  many  plants,  particularly  of 
raonopctalous  weeds  and  of  the  ray-floreted  kinds 
of  cotnpositaj,  are  so  much  affected  by  vicissi- 
tude* of  hamidity  in  the  atmosphere  as  to  be 
decided  indicators  of  change  of  weather.  When 
^  the  Siberian  sow-thistle  shuts  at  night,  the  fol- 
•  leviaf  4Kf  ia  hSr,  md  «iiett  it  open*  (rt  ni^l, 
the  foUcarintT  l^■^J  is  either  dourly  or  rainy; 
when  the  single  African  marigold  roils  up  its 
Istett,  ai  anj  advaneed  hour  of  the  morning, 
or  at  any  hour  thence  till  the  evening,  rain  very 
sooB  Edia ;  and  when  the  cornfield  bindweed  or 
the  cornfield  pimpend  closet  its  corolla,  rain 
very  soon  fisUa. 

The  stem  of  a  plant  plac^  in  an  o>>8cnre 
room,  with  only  one  window  or  aperture  for 
tta  aiaalarfon  of  light,  ia  dcawn  or  bent  toward 

the  apertnrc  ■;  and  the  stem  of  anv  sncnilent 
flaat,  sncfa  as  a  hyaeinth,  placed  with  one  side 
t^mtti  wmshhw  aad  flie  opposite  side  toward  an 
'"•t'Scare  light,  as  at  the  window  of  a  sitting-room, 
wiQ  bend  over  or  bulge  out  on  the  sunshiny  side. 
The  atana  of  niany  phints,  whether  heffaaeaoos 
er  woody,  grownig  in  the  open  ai  r  in  our  dimate, 
inr^jKit  %  trr«»ater  profusion  of  hranrhes  or  of  gen- 
eral growth  on  the  south  side  than  ou  the  north, 
fha  iMvaa  «i  all  planta,  wi^  exceedingly  few 
excepticms.  tnm  thr^r  iipprr  RTirface  to  the  direct 
pby  of  light ;  and,  when  artihcially  twisted  out 
of  tbal  diMtiBii,  wfiD  aither  fpeeday  Yesarae  it 
'.■r  perish.  The  fl  'Vs  crs  of  multitudes  of  the  most 
cwaaaoo  or  ibowy  pbsuMgamous  plants,  are  open 
dad^g  tka  day  or  port  of  the  day,  and  Ami  im- 
Wfl^  wa^A ;  those  of  some  are  open  only  dur- 
btf  d'^r  or  stmshiny  weather,  and  shut  during 
ail  duii  aud  heavy  weather ;  and  those  of  a  few 
aie  ofMsiod  or  shut  by  so  precise  an  amount  of 
Ejbt  from  the  time  of  sunrise,  or  hy  so  uniform 
a  meaaore  in  the  inclination  of  the  angle  at 
wUek  it  ftSa  ttpea  them,  a*  to  aerve  ai  mtonl 
dials  or  indicators  of  the  h  nrs  nt  which  they 
aad  shat.  According  to  the  recorded  obaer- 
««fidMa  •f  Idanseus,  Tragopogon  Intenm  op«M  at 
3  in  the  Borning  and  shuts  at  9  in  the  morning, 
iV-pi-  tcctorum  opens  at  4  in  the  morning  and 
stats  at  it'  in  the  forenoon,  Sonchus  Icvis  opens 
at  <  in  the  maalug  and  Ants  at  ll  in  the  fore- 
mtcHk,  Sonchm  repens  opens  at  6  in  the  tnoming 
mad  dusts  at  noon,  Lactuca  sativa  opens  at  7  in 
A*  aaoniiig  and  dint*  at  10  in  the  fbnnoon, 
Hi«rxd'jm  pilosella  opens  at  8  in  the  morning 
and  ah  ats  at  2  in  the  afternoon.  Calendula  ar- 
wHHis  opens  at  9  in  the  mondng  and  abut*  ai  3 
ia  the  aftmMon,  Kesembryanthemum  neapoli- 
taaaa  efena  nt  10  in  the  liManooa  and  ahat*  at 


3  in  the  afternoon,  Ornithogalum  umbellatum 
opens  at  11  in  the  forenoon  and  shnts  at  3  in  the 
aftemoun,  the  majority  of  Mfscinbryanthemums 
open  at  noon,  Sciila  pomcridiana  opens  at  3  in 
the  afternoon,  SOene  noetiflera  opens  at  6  in  the 
evi?n:rip;.  Cereus  grandiflorus  opens  at  7  or  B  in 
the  evening,  and  OonTolmlu*  purpureas  opens 
at  0  or  10  at  night 

EXCREMENT.   The  substances  rejected  and 
expelled  by  the  alimentary  system  of  organic  be-  j 
ings.  The  excrement  of  man  and  all  kinds  of  ; 
domestic  aaimaii  ia  vnivaraBlIy  known  to  act  i 
with  high  manurial  power  upon  the  soil;  and 
that  of  cultivated  vegetables  is  believed  to  act  in  i 
•0  peenllar  a  manner  as  to  require  a  invent  or  | 
almost  constant  change  of  crops  in  order  to  the 
prevention  of  most  mischievous  effects.    Both  1 
claseea  of  eketement,  therefore,  require  to  be  | 
well  understood  hy  every  intelligent  cultivator.  | 
But  vegetable  excrement  forms  the  topic  of  the  i 
artide  BzcBSCToa,  animal  excrement,  in  a  oolleo- 
tive  view,  is  discussed  in  the  article  AaiMAft 
MAJfi'REs,  liquid  animal  excrement  forms  the 
subject  of  the  article  Uhixe,  two  of  the  most 
powerful  kinds  of  solid  animal  excrement  in  use 
are  appropriated  to  the  articles  Kiuht-Soil  and 
QoARO,  some  of  the  most  active  compounds  of 
animal  excrement  Ibnn  the  antgeote^of  the  ar- 
ticles Pour  KFTTK  GcLLE,  Aiii.,  CoMPosT, and  Farm-  | 
Yabd  Mahdhi:,  and  some  of  the  most  distinguish- 
ing properttee  and  meet  Tdnabla  diendeal  ferae* 
of  all  animal  excrement*  an  nodead  in  tiie  ar> 
tides  Ammonia  and  Azote.    Our  only  l)'ipinpp<*  ; 
in  the  present  article,  therefore,  is  to  submit 
^ome  statements,  more  or  le&s  descriptiva  and 
analytic,  on  the  specific  solid  animal  excrements 
which  are  usually  available  for  the  use*  of  the 
gtttden  and  the  fium. 

Night-soil  is  very  variable  in  constitution,  but  ' 
always  abounds  in  carbon,  hydrogen,  oxygen,  and  i 
nitrogen,  and  oontaina  aonia  propertion  of  pho»>  I 
phates,  Rilphates,  and  earthn  Am  analysis  of  it 

by  Bcrzelius — but  without  any  mention  being 
made  of  the  variety  of  it,  or  oi  the  precise  kinds  l 
of  alimentary  substances  whence  it  was  rejected 
— shows  73;j  parte  ia  1,000  of  it  to  be  water,  9 
parts  albumen,  9  bilious  matter,  27  peculiar  ex- 
traoMTe  matter,  140  mnena,  UHou*  ledn,  iat,  and 
pr-culiar  animal  matter.  11  phnsyih^t':^  of  lime  | 
and  magnesia,  and  carbonate,  muriate,  and  sul- 
phate  of  aoda,  and  70  vegetahte  fihre  or  ooureo 
remains  of  v^^etable  aliment ;  and  a  supplement 
to  the  R\me  analysis  shows  that  1 ,000  parts  of  it 
yield  150  parts  of  aslie8,and  that  these  150  parts 
consist  of  8  of  carbonate  of  soda,  100  of  phos- 
phates of  lime  and  magnesia,  with  traces  of  sul- 
phate of  lime,  6  of  sulphate  of  soda,  with  a  little  | 
ndplmta  ef  potaih  and  phoaphate  of  aoda,  16  of 
silica,  and  18  of  charred  or  unburnt  matter.  But 
these  elements  greatly  vary  in  their  proportion^ 
and  aome  other*  very  generally  occur,  in  other 
varieties  of  night-soil;  and  all,  in  fact,  are  ex- 
oeedingiy  controlled      health,  by  habitat  and 
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especially  by  food.  Some  small  portionB  of  alu- 
mina and  «f  the  0Bid««  of  inn  uid  nuu^puMM, 

though  undetected  by  Berzolius,  arc  almost  always 
present ;  silica  may  either  be  Tery  abondant  or 
very  spane  MOordidig  to  the  predominanoe  of 
cere&l  or  of  animal  food;  and  phosphates,  sulphates, 
j  and  nitrogenous  compounds,  in  such  quantity 

I and  form  as  to  be  capable  uf  rapid,  abundant, 
and  most  offensive  decomiMNlttion,  occur  so  nni- 
!  forinly  and  abundantly  as  to  render  this  excre- 
ment dijQgustiii^aiid  most  odiously  distinguiah- 
M»  from  that  of  all  othar  Miiinala.  Asaltimata 
analyria  hj  Vlaftm  ihowa  three  parts  in  four  to 
be  wnter,  and  aRcertains  45*24  per  cent,  of  the 
anhydrous  part  to  bo  carbon,  6*88  hydrogen, 
I  :M'73  oxygen  and  nitrogen,  and  1319  aiAas. 
I  Kight-soil,  notwithstandin^T  its  very  large  pro- 
portion of  water,  de<x>mpose8  with  far  greater 
rapidity  than  the  exorement  of  eattle;  and  when 
not  very  speedily  used  for  manuring,  or  so  treated 
as  to  have  its  chemical  affinities  greatly  changed, 
I  it  sends  oS  the  great  bulk  uf  its  manorial  ele- 
i  ments  in  the  gaseous  forma  of  ammonia^  carbonic 
nr  id,  Htrlphuretted  hydrogen,  and  phosphurctted 
hydrogen,   its  manurial  power  is  of  tho  highest 
i  order,  aod  ought  ahrayi  to  be  earefoUy  leCidiied 
and  applied  ;  and  the  full  retention  of  this  power 
at  the  same  time  prevents  the  evolution  of  those 
gases  which  constitute  its  vile  and  unhealthy 
malodour ;  so  that  a  little  care  might  everywhere 
j  combine  enrichment  of  the  Innd  with  purity  of 
I  atmMphere.   Its  stench  is  a  combination  of  am- 
I  monia,  snlphorettod  hydrogen,  and  phosphuratted 
i  hydrogen, — three  substances  which  are  somewhat 
i  fairly  represented  by  sal  volatile,  rotten  eggs,  and 
!  putrid  fish ;  and  this  is  precisely  a  combination 
which  ev<  n  ti  e  slightest  knowledge  of  agricul- 
tural and  vegetable  chemistry  f^f-s  to  ho  nf  prime 
value  to  the  cereal  crops  of  laud  which  has  been 
long  in  eultivalbii ;  and  it  ii  abo  one  which,  in 
various  ways,  and  with  the  utmost  ease,  can  be 
j  withheld  from  assuming  its  gaseous,  offensive, 

iand  wasteful  form,  and  delivered  into  the  kind 
with  little  less  solidity  and  with  far  more  inoffen^ 
siveness  than  bone-bust.   "  The  best  plan,"  says 
I  Pr.  Sprengel,  "is  to  cover  and  mix  it  at  onoo 
I  with  earth  aboundiag  in  hutnnsy  with  which  a 
little  marl  may  be  mixed,  and  so  leave  it  to  fer- 
ment. All  the  ammonia  is  thus  united  with  tlic 
humic  add  as  soon  as  formed.  This  process  frees 
it  from  the  odour  which  is  so  great  an  obstacle 
to  its  employment ;  and  when  the  heap  has  been 
[  several  times  stirred  over,  it  is  easily  spread." 
I  ''The  diaagrseaUe  saieU  of  it>**  says  Sir  Hnm- 
[  phrey  Davy,  "may  be  destroyed  by  mixing  it 
I  with  quicklime;  and  if  exposed  to  the  atmo- 
•  sphere  in  thin  layers  strewed  over  with  quick- 
I   lime  in  fine  weather,  it  speedily  dries,  is  easily 
I    piilvrri'/iMl.  rind  in  this  state  may  be  used  in  the 
same  manner  as  rape-cake,  and  delivered  into  the 
:  fbrrow  with  the  seed.  The  Chinese,  who  have 
more  practical  knowledge  of  the  use  and  applica- 
I  tion  of  manures  than  any  other  people  existing, 


mix  their  night-soil  with  onc-third  ot  its  weight  . 
of  alht  marl,ma]Ee  It  intocakesiaaddijritlr  |l 
exposure  to  the  sun.  These  cakes,  we  are  in-  !' 
formed  by  the  French  missionaries,  have  bo  dis-  ' ' 
agreeable  amdl,  and  fimn  a  eoinmoB  article  of  [i 
commaree  of  tiw  empire."  !' 

The  excrement  of  fowls  combines  the  proper- 
ties of  both  dung  and  urine,  contains  richly  con-  : 
oentrated  remaina  of  nitrogenooa  and  phssphn-  ' 

retted  element",  an-'!  ranlrs  rn-xt  to  iiichtf  ;!!  in 
manurial  power  and  value  upon  arable  lands  j- 
which  haf«  been  asverely  cropped  or  long  in  osl*  | 
tivation.  Ouamo,  consisting  principally  of  the  'j 
excrement  of  the  giiU  or  cormorant,  is  now  well 
appreciated,  and  in  vast  request,  for  it^  great  ; 
power ;  but  the  excrement  of  pigeons,  hens,  geese, 
ducks,  and  other  domestic  fowls,  is  scarcely  if  at 
all  inferior,  and  might,  to  a  very  great  extent,  | 
be  made  available  aa  a  oammoDfertQiaer.  "Pont  { 
try-dung,"  says  Br.  Sprengel,  "  is  one  of  the  moat 
powerful  manures,  and  is  therefore  worthy  of  * 
greater  consideration  than  is  generally  bestowed 
upon  its  oelleetion,  especially  as  it  aoon  dsesn^  I 

poses,  and  consequently  loses  so  much  amtnonia; 
Mid  it  would  lose  a  still  greater  quantity  of  that  { 
gaadid  the  exorsniaits  not  dry  quickly,  and  Unu  . 
prevent  a  further  decomposition  of  their  un.-a.  ' 
The  strongest  are  those  of  pigeons  and  domestic 
fowls, — a  fact  easily  explained,  by  the  circuio- 
stance  <rftiieiff  living  ehieily  npon  giain^  InneK 
and  w^mis  ;  while  geese  cat  grass  also.   That  we 
may  lose  none  of  the  ammonia  developed  daring 
the  putrefiMtiott  of  poultry  dung,  we  shoaU  die  ,1 
well  to  strew  the  yard  and  house  in  which  tbcy 
are  kept  with  soil  abundant  in  hnmns,  for  then  | 
the  ammonia  of  the  manure  will  be  combined  | 
with  tha  bomio  acid  of  the  earth.  The  stMnief  ■ 
of  the  ground  ^v;th  sand,  sawdust,  &c.,  as  com-  ^ 
monly  practised,  is,  in  this  point  of  view,  of  no  ' 
use  whatever.  Tlie  aerements  of  pigeons  hatt 
been  chemically  examined  by  Sir  Humphrey 
Davy  and  myself.    Davy  found  in  100  parts, 
weight,  23  juirts  of  substances  soluble  in  wattff 
consisting  of  uvea,  mate  of  ammonia,  «onnMUi 

salt,  and  pome  other?.    Accrrding  to  my  owa 
experiments,  pigeon  dung,  half  a  year  old,  ooo- 
t^Md  only  16  per  omt.  of  bodiea  aolnUs  ta 
water,  consisting  of  very  little  urea,  but  of  a  ' 
large  proportion  of  carbonate,  sulphate,  aod  hu-  : ' 
mate  of  ammonia,  common  salt,  and  sulphate  of . 
potash ;  the  other  84  parte  insoluble  in  water,  | 
consisting  of  coarse  silicious  sand,  silica,  \)h<a-  j 
phates  of  lime  and  magnesia,  traces  of  alumina,  i 
and  OKidet  of  manganeae  and  iron.    The  ahon- 1 
dance  of  soluble  substances  explains  the  quick 
effect  of  pigeon  dung,  and  also  shows  us  the  gr^  | 
value  of  mineral  manure.  When  the  droppings  of 
geese  come  in  contact  with  the  grass  in  pastorss,  i 
they  destroy  it  in  a  short  time,  so  that  farmeri 
do  not  readily  allow  geese  to  have  access  to  pas-  '\ 
tures;  not  to  mentien  tiiat,  when  the  herbage  is  j| 
rendered  foul  by  the  excrements  of  tl io=5p  poultry,  ^^ 
it  becomes  loathsome  to  other  animals.    The  ' 
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(0  occasi^Tjed  partly  bj  thfl  oric  acid  it  containp, 
and  partljr  bjr  ibc  ammonia  which  is  so  sooo  go- 
»ifTt^  tad  developed  on  deoompodition.  Wh«n 
rmin  happens  to  uU,  these  caustic  substances  aro 
diluted,  nad  the  grass  grows  the  best  in  the 
places  whm9  tba  axemnents  as  may  be  seen 
in  aaj  gooee-pastore.  As  poultry  dung  is  very 
ricli  in  |v>werfully  manuring  matters  easily  solu- 
Utf  in  water,  it  should  be  appliad  ooly  in  very 
ma^B  qoanlitica;  and,  in  order  to  effect  its  due 
distribution,  as  it  is  generally  dried  strongly  to- 
gether,  it  most  first  be  reduoed  into  a  fine  state 
bf  thmstiing  or  oilier  meana.  In  Bdgimn,  they 
empljy  it  particularly  for  manuring  their  flax, 


its  hi|^  nilrogsMunMi  and  of  !lt  gicalar  mH- 

ditr  or  anhydrousness,  it  evolves  a  higher  degree 
of  beat  and  throws  off  laiger  volumes  of  ammoni- 
aoal  gas  than  any  of  the  other  kinds  of  animal 
excrement.  An  analysis  of  it  by  Zierl — in  a  case 
in  which  the  horses  bad  been  fed  on  hay,  oats, 
and  straw — shows  698  parts  of  it  in  1,000  to  be 
water,  20  parts  picromel  and  soluble  salts,  17 
bilious  and  cTtmctive  matter,  G3  green  humus 
matter,  witii  iute»t,in&l  mucus  and  coagulated  al- 
bumen, and  202  vegetaUa  ibre  and  remains  of 
foodi  and  a  supplement  to  the  same  analysis 
shows  that,  upon  the  incuneration  of  1,000  psjrts, 
<K)  pnrta  of  «dine  and  earthy  snhifcaneea  ate  ob- 
tained, consisting  of  5  of  carbonate,  muriate,  and 


and  ralmlat^*  the  annual  value  of  the  dung  of  sulphate  of  aoda,  9  of  carbonate  and  phosphate  of 
4Ur> «  600  head  of  pigeons  at  SS  or  aOriz-doUars 

(ib  vut  £6  or  £6).  Poultry  dung  must  always 
be  used  as  a  top-dressing,  or  only  harrowed  in 
▼ery  lightly ;  and  it  should  be  spread  over  the 
grooad  wben  there  is  no  wind.  We  should  gene- 
rally choose  damp,  but  not  wet  weather,  for  the 
purpose,  otherwise  the  main  soluble  substances 

TOiiM  be  carried  too  deep  into  the  soil,  or  wash- 1  off  large  qnaatHlse  of  aronwnia,  oarbonio  add, 


lime,  and  46  of  siUea.    Bat  alnmina,  magnesia, 

maiiLr  uiese,  and  iron,  though  overlooked  by  Zierl, 
and  though  sometimes  in  so  small  a  quantity  aa 
scarcely  to  be  appreciable  in  a  meagre  specimen, 
may  ba  tagarded  as  always  present.   When  the 

fresh  excrement  i"  laid  up  in  heaps,  it  heats, 
steams,  ferments,  rapidly  decomposes,  and  gives 


cd  away  n!t  ir-cthcr.    If  a  nicndf  w  be  manured 
with  poultry  dang,  and  sheep  driven  on  it  soon 
afteswafdi^  it  h  afanort  enlkdy  eaten  hare  hy 
them,  probably  on  account  of  the  many  salts,  in- 
dnding  common  salt,  contained  in  this  manure, 
like  all  other  manures  containing  much  ammo- 
nia, it  sotmdestirofa  mosaln  meadows.  When  it 
L»  A  'ih'Hi  not  to  employ  potiltry  dung  by  itself, 
it  wili  be  found  best  to  mix  it  into  a  compost 
hesf>  srith  some  soil  rich  in  hnmua.    A  soU  of 
this  kind  r^hould  bp  iisod  with  all  nrganic  remains 
1  contain tng  much  nitrogen,  as  aU  loss  is  thereby 
I  yia  sauted.**  Tht  soil  St  tneh  woods  aa  are  bi- 
quented  by  large  f!<  clcs  of  wood-pigeons  is  highly 
I   impregnated  with  their  dung }  it  has  been  found, 
■poB  analysis,  to  contain  a  very  appreciable 
qfmaMty  of  ammonia ;  it  consists,  to  a  consider- 
able amount,  of  the  humus  of  dccnyed  leavps, 
tutrogem^ed  by  combmatiou  witli  the  eleiueuLh 

mt  th»  picsea'a  dnag;  and  it  would,  beyond  ques- 
tion, prove  a  good  manure  for  the  ordinary  fields 
of  a  fisroDL  **  The  dung  of  fowls,"  remarks  Sir 
n—i|il>i  r  j  Davy,  *'ia  employed,  in  eonnneBwith 
that  tff  pigeons,  by  tanners,  t  •  brinu'  on  a  slight 
of  putrefaction  in  skins  that  are  to  be 
iir  snaking  soft  kathar.  For  this  purpose, 
ifat  4Kmg  is  diffused  thro^^  the  water.  In  this 
fltat«,  it  rapidly  undergoes  putrefaction,  and 
Lncigs  on  a  similar  change  in  the  skin.  The 
cxcreinents  of  dogs  are  employed  by  the  tanner 
with  similar  effects.  In  all  cases,  the  contents  of 
the  graioer,  as  the  pit  is  called  in  which  soft 
Aina  ve  pvcpared  hy  dang,  nmit  fem  a  vsry 

Ioaefal  manure.'* 
Ibe  cerement  of  horses  somewhat  varies  with 
.  their  Ibod,  7«t  noeli  lev  an  than  night-soil ;  and, 
'  I  in  a  general  view,  it  is  comparatively  rich  in  ni- 
]'  trcigen,  rapid  in  decomposition,  and  powerful  in 
I  maaorial  operation,    la  consequence  jointly  of 


nnrl  carburetted  hydrogen  ;  v.hen  it  acquires 
great  heat,  it  gives  off  carbonic  oxide,  passes  into 
a  half-oarbonbed  slate,  heeomea  HMwUy,  vuA 
suffers  enormous  loss  of  its  manurial  power;  and 
wben  it  is  amassed  with  unequal  compactness, 
some  portions  being  freely  permeable  by  the  air, 
and  other  portions  almost  impanatiable,  it  suffers 
unequal  decomposition,  and  assumes  a  mixed  and 
fitful  character  eminently  detrimental  to  uni- 
formity of  crop  on  the  land  to  which  it  ii  ap< 
plied.  In  a  regular  and  moderately  fermented 
state,  it  poMesses  similar  properties  to  the  best 
varieties  of  "nraek  **  or  fimn-yard  eompoit ;  in  a 
pasty  state,  with  retention  of  its  moisture  during 
begun  decomposition, it  constitutes  "spit  dung," 
exerts  both  great  «ttd  speedy  nuurarial  ibfoa, 
evolves  heat  within  the  soil  to  which  it  is  applied, 
ami  in  ndTTiirably  ndnptet?  to  Inrtl^i  of  oold  day  or 
to  iaadti  winch  contain  a  maximum  of  vegetable 
mould ;  and  in  a  thoroughly  reduced  and  pol- 
verulcr.t  s'atc.  it  r  nstitutcs  "rotten  dung,"  is 
greatly  diiuinisbcd  in  bulk,  possesses  higher  but 
ftr  less  dniable  power  than  in  either  of  the  two 
preceding  conditions,  an  d  e  xerts  a  mightily  stim- 
ulating force  upon  v^tation,  but,  in  oonseqoenoe 
of  tha  oenliiiiM  v^wu  and  tnmriency  ef  iia  no- 
tion, is  very  ill  adapted  to  any  description  of 
light  soil.  Dr.  Sprenge!  reooramcnds  that  horse- 
dung  be  always  thrown  into  the  farm-yard  pit  to 
constitute  an  ingtadieiit  in  farm-yard  comjiost ; 
and  adds,  "  If  we  manure  a  field  with  fresh  horse- 
dung,  and  sow  it  immediately  afterwards  with 
oora,  it  ftaqoently  happens  that  the  planta  tvni 
black  and  appear  charrotl  This  always  arises 
from  that  portion  of  the  ammonia,  produced  firom 
the  dung,  whidi  has  not  been  nentraUaed  hf  ho* 
mio  acid.  This  blackening  of  plants  is  errone- 
ously regarded  as  the  effect  of  smut.  It  is  most 
Ukdy  to  happen  when  a  soil  very  defident  in 
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hurnuf  hM  been  manured  with  h'^rfjp-dung.  In 
order,  therefore,  that  none  of  the  ammonia  may 
be  lott  hi  the  fonn  of  gas,  it  will  abmyefaefbond 
the  meet  advisable  to  apply  freeh  horse-manure 
where  the  soil  is  richest  in  humua;  for  so  the 
manure  has  an  useful  eflfect  on  the  component 
parts  of  the  soil  in  rendering  the  humid  add 
more  aoliiLIo.  Horse-dung  has  the  same  effect  as 
that  of  sheep  when  applied  to  cerad  raopt,  pro- 
dudng  an  nndoe  propattion  of  straw  and  thJdk- 
skinned  glutinous  grain." 

The  exeraiMiit  of  cattle  widely  wies  acooxd- 
hif  t»1iflal«hteendite,exerdae»sndfbod.  That 
of  a  cow  giring  milk  is  considerably  feebler  in 
manurial  power  than  that  of  barren  or  farrow 
cows ;  and  that  of  either  oows  or  oxen  ia  diffiu^ 
ent  when  depaitnied,  and  when  stall-fed^-Htrhen 
foddered  on  straw,  and  w  hitn  foddered  on  green 
dover,— when  fed  on  potatoes,  and  when  fed  on 
aMagelpWtuwL  The  dung  of  cows  which  had 
been  fed  on  spnrry  was  found  by  analysis  of  Ein- 
hof  to  consist  of  717  per  cent,  of  water,  9  3  of 
mbatanoes  eoosiitnting  a  green  ranoos,  and  in- 
Boluhle  in  water,  2  3  of  substances  soluble  in 
water,  and  consisting  of  bitter  matter,  with  pot- 
ash and  phosphate  of  lime,  Ifiil  of  vagelablelUbre, 
and  1*1  of  sand,  evidently  referable  to  the  spurry. 
The  f^iintr  of  cow?  which  had  been  fed  on  dry 
food  was  lound  by  analysis  of  Morin  to  consist  of 
7(H>  per  oenL  of  water,  84*1  of  vegetable  fibre, 
15  of  a  green  fatty  substance  and  resin,  appar- 
ently the  half-deownpoaed  green  matter  of  Iwavea, 
0^6  of  a  yelknriih  aweetUk  aabalBiMe,  fNroMttf 
picromel,  16  of  a  seeroingly  nitroger;  tis  snb 
itanoe  called  by  Moria  buholin,  brown,  ahining, 
adlttble  in  waler,  afanoefc  tarteiw,  and  witlumt 
any  particular  smell,  0*4  of  coagulated  albumen, 
and  I  B  of  a  brown  resinous  substance,  apparently 
bilious  resin.  The  dung  of  oows  which  had  been 
ftd  on  green  food  was  found  by  the  same  analyst 
to  consist  of  71-2  per  cent,  of  writf>r,  22  8  of  vege- 
taUe  fibre,  1*6  of  the  green  fatty  ftubetanoe, 
of  picnaMl,  W  of  InitNilin,  l'»  ef  eoafokted  al. 

bumen,  and  1'2  of  bi!irms  rcKin.    The  dune;  of 
oows  whioh  had  been  fed  on  potatoes,  beans, 
•tnw,  and  hay,  waa  Ibniid  by  analyria  of  2uaA  to 
consist  of  7!i-4  per  cent,  of  water,  1*1  of  sugar  of 
gall  and  some  soluble  salts,  1*1  oif  bilious  and  ex- 
tractive matter,  8*3  of  deposited  hnmos,  or  more 
probably  starch,  with  coagulated  mucus  and  al- 
bumen, and  14'1  of  vegetable  fibre  and  the  re- 
mains of  food.    SUeil  found  also  that  the  dung 
wfaieb  bo  aad^faed  yielded  0  per  oent.  of  aabee, 
and  that  these  consisted  of  4*4  of  silica,  1*2  of 
carbonate  and  phoipbate  of  Ume,  0^  of  carbon- 
ate, eulphate,  and  nrariato  of  aoda,  and  04  of  on- 
ascertained  matter,  which  may  be  conjectured  to 
j  I  have  been  magnesia,  aloinina,  iron,  manganese, 
I  andpotaalL  In  ocmeequenoe  of  oattio-diiag  eoiu 
taining  exceedingly  little  nitrogenou  natter,  it 
I '  does  not  evolve  during  putrefaction  any  percep- 
.    tible  quantity  of  ammonia ;  aod  in  cousequenoe 
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of  v.atrr.  nnr!  tbe  coarsely  divided  condition  of 
ita  vegetable  remains,  it  is  slow  in  decomposition, 
ovolvea  teiy  little  beat  by  ftrmentation,  passes 
under  exposure  to  the  air  first  into  an  unctuous 
paste  and  next  into  a  consistence  similar  to  dried 
peat  or  turf,  and,  when  buried  at  any  consider- 
able depth  in  the  soil,  is  almost  totally  inert  and 
remains  a  very  long  time  unaffected  hy  change. 
It  possesses  in  itself  exceedingly  little  adaptation 
to  naimrial  purpoea ;  bnt  it  beoonea  vahnble 
when  mixed  witb  li-yth  the  urine  nnd  the  litter 
of  the  oow-house  and  the  cattle-&hed ;  and  it  does 
beat  when  thrown  at  o«wy  deaning  into  the 
farm-yard  manure  pit  so  as  to  be  a  regularly  in- 
termixed ingredient  of  farm-yard  manure.  Yet 
whenever  it  ia  applied  either  by  itself  er  at  a 
predoniiuiting  or  even  bulky  ingredient  of  farm- 
yard manure,  it  oupht  never  to  be  laid  ujwn  clay 
lands,  but  wholly  distributed  upon  the  sharpest 
and  hottest,  or  upon  the  most  sandy  or  gnmlly, 
which  exist  within  the  limits  of  the  farm. 

The  excrement  of  sheep,  according  to  analjsis 
by  Zierl,  oonriate  of  6711  per  oent.  of  water,  34 
of  PHfTir  of  pall  nnJ  snbible  salts,  cf  bilious 
and  extractive  matter,  12-8  of  humus,  with  coa- 
gulated albnioen  and  inteaUnal  nraooa,  and  IW 
of  woody  fibre  and  vegetable  remains  ;  and,  ac- 
cording to  a  STippIement  to  this  analysis,  it  yields 
9*6  per  cent,  uf  ashes,  consisting  of  U  0  of  silica, 
1*6  of  carbonate,  sulphate,  and  muriate  of  sods, 
and  2-0  of  carbonate  and  phosphate  of  lime.  But 
also  traces  of  magnesia,  potash,  alumina,  oxide  of 
iron,  and  ozlda  of  manganeae,  would  no  donbt  be 
detect-. by  a  more  se*rc>iinc:  analysia.  When 
moist,  and  especially  when  amassed  into  a  heap, 
sheep-dung  rapidly  decomposes,  ovolvoa  a  laiie 
quantity  of  ammonia,  and  suffers  speedy  dissipa- 
tion ;  but  when  dried  nnd  so  dispersed  as  to  be 
kept  from  remoistening  and  heating,  it  deooBk> 
poses  slowly  and  imperfect^,  and  parti  aoBMH 
what  reluctantly  with  ita  remaining  nitrogen. 
Wlien  spread  fresh  upon  the  land,  or  when  drop- 
pod  oombinedly  with  turine  in  folding  or  paitar> 
inn-,  it  acts  with  the  same  kind  of  rapid,  power- 
ful, and  transient  ammoniacal  force  as  the  excre- 
ment of  honea,and  powMBii  great  adaptation  to 
either  good  or  evil  according  to  the  circumstan- 
ces in  which  it  is  applied.  "From  the  great 
quantity  of  amnooia  which  sheep-dung  defsl* 
ops,"  says  J>t.  Sprengel, may  be  explained  its 
rf>m:\rkaUe  effect  on  every  kind  of  soil  contain- 
ing a  very  large  proportion  of  homio  acid  or  car- 
bonized hnmus,  since  it  thna  partly  neatraliaee 
the  hnmic  acid  hj  the  nmmonia  it  pvcs  nut,  and 
partly  brings  the  carbonized  humus  by  the  same 
fdbtlle  alkali  to  speedy  decompoeitiott,  or  ethei^ 
wise  converts  this  useless  substance  into  food  for 
plants.  The  ammonia,  however,  is  also  the  cause 
of  the  erops,  especially  of  eenal  onee,  being 
very  liable  to  gnnr  too  inxnfiaatly  lUfler  the 
application  of  sheep-manure,  of  the  {»nun  being 
very  abundant  in  gluicu,  and  of  its  not  being 
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tare  of  starch,  or  even  th«  diatUlatiun  of  braodj, 
akhoogli  it  is  at  the  smtne  time  very  nonrilhillg. 
On  tolls  which  contain  little  hnmiis,  sheep-flx- 
crements,  od  the  oontruy,  verj  easily  injare  the 
Bwy,  Crom  tte  amniMfiia  whidi  Ihiy  dmbp 
burning  them  up,  as  we  know  hr  etperience.  Of 
this  Imst  fisct  we  maj  easilj  ooQTioce  ourselres, 
hf  watering  plaate  witli  *  oonomtrmtid  tolation 
of  ammonia,  i-vr-n  of  the  cirbon^tc,  as  they  b«- 
eome  black,  and  appear  as  if  charred  ;  no  hMt, 
iMveiei,  being  prodaoed,  whieh  oonld  have  oo- 
ea?ioQed  moh  an  effect." 

The  exerement  of  swine  is  far  less  analrticnlly 
known  than  that  of  the  other  domestic  animal.^ ; 
■■d  is  wtwad  hf  Mine  superficial  thinkers  the 
▼err  best  of  manares,  nn  l  ]>r  others  the  very 
worst.  8wine  are  the  most  indiscriminate  feed* 
«n  of  afl  Ac  aiiimak  «f  th*  fiurm,  and  hav»  alw» 
the  rtn^n^est  and  most  reiluctive  powirs  of  di- 
gBStioa;  and  benoe  their  duQg  must  both  be 
iimmiliuglj  wkm  in  Mmpontion,  and  aggre- 
gately hr  less  mannrU  tfian  that  of  animals  of 
less  energy  of  stomach.  The  excrement  of  all 
ordinarily  fed  swine,  no  matter  what  be  their 
habtis  or  their  particular  food,  it  eexiainfy  poor 
in  njtTT>j!;«?n,  and  slow  in  r^f^cnm position,— so  that 
U  becomes  a  fit  manure  for  any  good  arable  la&d 
9ttf  mhm  aomliiBed  with  Hk*  «a»mB«nt  of 
horses  or  of  sheep,  or  when  otherwise  worked 
ocnapoetal  eonditions  which  shall  correct  its 
its  nmlanoe  of  decomposing  forces,  and 
its  excessive  poverty  in  nitrogen  ;  and  only  the 
excrement  of  &ttening  swine, — or  of  such  as 
hare  both  a  (at  carowe  and  a  highly  nutritious 
diet, — poMMM  adapCatioM  of  itself  to  the  man- 
eriil  purposes  of  ordinary  husbandry.  One  of 
the  best  methods  of  deriving  manurial  advan- 
ttf^m  tnm  swine  is  to  let  the  animals  riot  at  will 
amon^  an  abundance  of  straw  in  thr^  farm-yard, 
in  order  thai  they  may  both  abrade  the  straw  by 
Moiaorieal  aetioD  and  work  the  dobrii  of  ii  and 
all  their  own  excrements  into  such  a  mixture  as 
f  haU  fitly  combine  with  the  general  compost  of 
ih»  fitUhm^fuimuam.  **Th«io1idMwdl 
as  Aa  floid  anranMrti  of  the  pig,"  remarks 
Sprengel,  most  contain  some  substance  which 
is  very  difficult  of  decomposition,  and  which  is 
also  aslnlia  in  water;  for  moot  eiOQleat  roots, 
when  mannred  with  pig-dnng,  acquire  a  very 
disagreeable  flavour;  and  tobacco  so  grown  is 
laldinMa  to  Hit  oidL  Tktf  ar*  boot  adapted 
isr  hemp;  ani  '^luie  pny,  nl^o  f -  r  the  hop-plant." 

«/  Fart  «J  Profeuor  Sprengd't 
««s  Jfinam  Jswniii/  of  lioyat  Ayriad- 
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EXCRETION  OF  PLANTa    The  expulsion 
by  fiviag  planta  of  sabotanoei  or  proximate  ele- 
ments wmiited  for  their  assimilafi-'n  or  rHf^tf^d 
by  their  lecretivo  system.    Cheaucal  transfur- 
II. 


mations  of  the  proximate  elements  of  a  plant,  or 
of  tlio  compound  substauot-s  which  exist  within 
it,  tak  '  pinre  at  all  periods  of  its  lif-.  and  are- 
peculiarly  numerous  and  important  during  the 
interval  between  the  oommenoement  of  ite  flowef^ 
bads  and  the  maturation  of  its  seed  ;  and  these 
transformations,  not  only  modify  and  change  the 
component  parts  of  ile  joioee  and  aeerel^e,  hut 
cause  it  to  throw  ofT  constant  8ucccss;it>n8  of 
matter  unfit  for  its  use.  A  laige  amount  of  the 
ejected  matter  passes  olT  in  a  gaseooi  form  from 
the  blossoms,  from  the  yoitiig  shoots,  and  espe- 
cially from  the  leaves;  a  considerable  amount, 
in  the  case  of  all  ligneous  exogens,  is  lodged  in  a 
dead  condition  on  the  ecterior  of  the  living  corti- 
cal laypr?  of  the  hark ;  an  amount,  varying  from 
large  to  small  according  to  the  nature  and  the 
ago  of  the  plaot^  taket  tho  fcnn,  within  tbo  wil, 
of  either  a  dead  exterior  sheathing  of  the  radical 
l>ark  or  of  ohokedi  decayed,  and  rejected  radical 
fibres ;  and  an  omaoertBuied  and  dobateable  bat 
very  important  amount  passes  out  in  a  liquid  and 
perhaps  also  in  a  guscous  form,  into  the  soil, 
through  radical  orifices  similar  to  the  spongioles, 
but  with  an  expelling  instead  of  an  abooilnng 
power.  The  excretion  through  the  blossoms  and 
the  leavM  is  admitted  by  all  phytologists,  and  is 
known  to  be  a  ohiof  odotrivanoo  of  tho  benoftoent 
Creator  for  maintaining  the  atm  -isplrTe  in  a  vital 
and  salubrious  condition  for  the  use  of  animab, 
bat  OMTta  ao  immodiate  or  direot  iuiliieBoe  upon 
the  soil.  See  the  articles  Abs!okptio>',  An,\i.oot, 
Atmospukre,  CAnimvM,  Elictricity,  and  Leat. 
The  excretion  through  the  cortical  layers,  in  the 
form  of  dead  outer  bark,  is  also  admitted  by  all 
who  hnvf'  adverted  to  it,  and  is  believed  to  be 
the  main  cause,  or  at  least  the  medium,  of  the 
many  strong  and  peculiar  prinoiplefl,  aooh  as 
astringent,  bitter,  and  tinctorial  extractives,  for 
which  the  bark  of  many  trees  and  shrubs  is  re- 
markable. See  tiio  artido  BasK.  Thoexeretion 
of  solid  matter,  whether  cortically  or  fibrously 
through  the  roots,  is  to  the  full  as  obvious  as  the 
werotion  through  tho  cortical  layers,— and  may 
perhaps  be  found  to  abound  in  the  fibrous  form 
in  h«rV«-»ccou8  plants  quite  as  bulkily  as  in  the 
cortical  form  in  ligneous  plants;  yet  it  seems  to 
have  been  seldom  adverted  to  in  phytological 
inquiries;  and  it  is  very  generally  and  not  a 
little  strangely  overlook^  in  recent  and  exist- 
ing contiotB  cf  oirinion  respoeting  tho  inlueneo 
which  vegetable  excretion  exerts  upon  soil  The 
excretion  of  liquid  matter  through  terminal 
orifioM  of  the  rootbta  ia  a  Act  of  reeent  dia> 
covery,  confidently  asserted  by  some  of  our  most 
distinguished  experimental  phytologists,  but  de- 
nied, doubted,  or  very  hesitatingly  admitted  by 
multitodea  of  both  theoretical  and  praetioal 
cultivators,  and  often  or  almost  always  con- 
stituting the  sole  question  at  issue  in  a  contro- 
vmy  whioh  has  Ibr  a  number  of  years  post 
been  maintained  rpspccting  vrt^  table  excre- 
mentation  in  the  soil,  and  the  necessity  occa- 
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of  crops. 

De  Candolle  teaches  that  after  the  sap  of  a 
plant  baa  ascended  to  its  upper  extremititiii  and 
i  undergone  elaboration  in  the  leaves,  and  after 
the  cambium  has  descendod  to  its  lower  extremi- 
ties, and  furnished  to  the  various  organs  all  the 
nottriahment  which  it  eontaiiis,  m  raddne  of  par- 
ticles incapable  of  assimilation  with  the  plant 
exists  in  the  form  of  liquid  refuse, — that  this 
reflidae  it  «sp«Ued  into  the  earth  throagh 
of  the  orifict's  <jf  the  roots,  in  the  manner  of  an 
excrement,-Hwd  that  just  as  aaimal  excrement 
ea&BOt  faeoome  food  bat  nu^t  he  poritiTely  dele- 
terious to  the  particular  ■jatem  which  baa  re- 
jected it,  90  voRetuble  excrementitious  deposit 
1  can  never  be  nutritive  but  may  be  highly  in- 
jwioiu  to  a  future  crop  of  plants  of  the  same 
species  as  those  which  have  ex]K'lled  it.  Pome 
of  the  many  distinguished  pbytologists  who  have 
ftdo|»ted  De  OandoUe'e  theory,  liave  both  iUi^tly 
added  to  it  and  abundantly  illustrated  it  by  ap- 
peal to  observatioa  and  experiment ;  and  U. 
Maeidre^  one  ef  the  eariiett  of  these,  says,  "  It 
may  also  follow  that  the  active  virus  of  the  organs 
of  a  vegetable  converts  the  mixed  purttcles  into 
substances  deleterioni  to  the  plant  which  pro- 
duces it,  or  to  others,  and  that  a  portion  of  this 
poison  is  also  rejected  by  the  roots.   Pome  of  my 
expuriiuents  have  shown  that,  in  fact,  vegetables 
I  may  suffer  fVom  the  absorption  of  the  poisons 
I  which  they  themselves  furnish.    The  continual 
elongation  of  the  roots  prevents  the  effect  from 
•being  hartfiil  to  the  same  generation  of  plants; 
so  that  it  is  the  next  generation  or  following 
crop  of  them  which  suffers.    It  is  possible  to 
imagine,  too,  that  on  the  contrary,  these  same 
excrements  may  furnish  wholesome  and  abun- 
dant nourishment  to  another  order  of  plants." 
J  De  CaodoUe  records,  too,  that  he  was  indebted 
I  both  for  the  elements  of  his  theory,  and  for  tlie 
earliest  observations  in  illustration  of  it  to  some 
preceding  philosophers.    "  M.  Brugmans,"  says 
he^  **  hvring  placed  some  plaate  in  diy  sand,  law 
f  some  small  drops  of  water  exude  from  the  ex- 
tremity of  the  radicles.  *  *  In  fine,  the  roots 
themsdfet  in  some  planti  present  particnkr 
secretions.    This  may  be  observed  in  Carduus 
arvetuu,  Inula  I/denium,  Scabiota  arventitf  seve- 
ral euphorbias,  and  several  of  the  succories.  It 
appears  that  these  secretions  of  the  roote  are 
I  onlv  part?  of  the  juices,  which  not  having  served 
tor  Quun&hmcQt,  are  rejected  when  they  arrive 
I  at  theintokrpartsoftiievssieb.  PerlispBthis 
I  phenomenon,  which  is  not  easily  perceived,  is 
I  common  to  a  great  number  of  plants.   M.  Tlenck 
!  and  M.  Haml>otdt  ooneeiTsd  the  ingenions  idea 
of  seeking  from  tliis  fact  the  cause  of  certain 
habits  of  plants.  Thus,  we  know  that  the  thistle 
ii  iiyniions  to  cats,  the  euphorbia  and  aeabiosa  to 
flax,  the  Inula  betuU/ia  to  the  carrot,  the  Eri- 
<feron  acre  and  tares  to  wheat,  kc.    Perhaps  the 
roots  of  these  plants  give  out  a  matter  wliich  is 
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tary,  if  the  Lythrum  talicaria  grows  freely  near 
the  willow,  and  the  branching  orobanche  near 
the  hemp,  is  it  not  because  the  seeretiona  from  j 
the  roots  of  these  plants  are  iMnefioiai  to  the  i 
ve!»etation  of  the  others?" 

M.  Macairc,  in  prosecution  of  De  Cundollc's 
theory,  oondueted  an  extensive  series  of  select  i 
and  instructive  experiments.    He  selected  as  : 
many  pUnts  of  different  natural  orders  as  could  ;  | 
be  pronounced  a  lUr  specimen  cf  the  wliele  cf  , 
the  pb  I  n  L'nras;  he  thoroughly  washed  their  \ 
roots,  and  placed  each  in  a  certain  quantity  of  1 1 
pore  water  in  a  phial ;  and,  after  they  liad  Mfh*  j  i 
liated,  bloomed,  and  flourished,  he  ascertained,  by  j ' 
evaporation  and  the  use  of  chemical  reagents,  | 
what  matter  had  been  exuded  by  their  roots  into  , 
the  water.  Some  of  the  inferenoM  wliieh  he  de-  ' 
duccd  were,  that  most  phtenogamous  plants  radi-  ! 
cally  excrete  substances  which  are  unfit  for  their  ; 
own  vegetation ;  ttat  CImm  inbttaaese  vary  in  na- 
ture according  to  the  natonl  orders  to  which  the 
particular  plants  belong ;  and  that  some  are  acrid 
and  resinons,  and  may  injure  other  plantebesidea  ^ 
those  which  produce  them,  while  others  are  mild 
and  gummy,  and  may  prove  nourishing  to  other  ' 
plants. — ^Water  in  which  bean*  were  grown  be-  ^ 
came  yellow,  alMMmded  in  eicfementttious  mat-  ^ 
ter  of  a  gummy  nature,  and  contained  a  little 
carbonate  of  lime.   Another  or  fre«h  set  of  bean-  ■ 
plants  did  not  live  well  in  it ;  but  wheat-plants  ' 
relished  it,  rendered  it  less  yellow,  and  evidently 
absorbed  in  a  nutrient  manner  a  portion  of  its  ' 
excmnentitlouaniiitttre.  The  eropping^rf  wheat 
after  f n  :ins  '  votiM  thus  appear  to  be  a  good  prac- 
ttoe. — Water  in  which  wheat,  barley,  and  rje  ' 
were  grown,  afforded  them  bad  support,  in  con-  : 
sequence  both  of  its  want  of  ammonia  and  espe- 
ciaJly  of  its  want  of  materials  for  forming  the  , 
silicious  epidermis  of  the  culms;  it  was  clear, 
colourless,  odourless,  and  tasteless ;  it  contained 
some  alkaline  and  earthy  muriates  and  carbo- 
nates;, and  on^  a  very  small  proportion  of  gummy  | 
matter;  and  it  was  rendered  additicBally  unfit, 

by  its  pTvrrtv  in  trnmmy  matter,  fnr  tbf»  support 
of  another  set  of  cereal  pUuts.  An  alternation 
of  green  crops  and  grain  crops,  with  the  view  of 
making  the  former  act  as  preparation  for  the 
latter,  would  thus  appear  to  serve  the  important 
purpose  of  keeping  up  within  the  soil  a  requidt* 
supply  of  gummy  matter.— >Water  in  which  pota,* 
toes  were  grown  afforded  them  good  support,  and 
enabled  them  to  make  a  fair  expansion  of  their 
leaves ;  but  it  was  scarodtir  oolMued,  had  littla 
taste,  left  l:flp  r'"::fluum,  and  ppemed  to  show 
that  potatoes  make  very  little  decided  excretion. 
The  ouhivation  of  potatoes  in  prepaiatiott  for 
wheat,  in  as  far  at  least  as  their  excrementitious 
deposit  is  concerned,  would  thus  appear  to  be 
bad  agricultural  practice,— or  at  any  rate  to  de- 
rive such  advantages  as  it  possessee  rather  from 
the  manuring  and  cleansing  of  the  potato  crop 
than  firom  that  crop  itselC 
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Tlie  embrowning  or  blaclcening  of  ycllowisb  or 
Kddish  virgin  «oiI  hj  cultivation  is  a  fact  Uxoi- 
liarly  knomn  to  ill  «altiTmton;  and  thb  ftot, 
tkDQgfa  aaeribed  hj  tome  writers  wholly  to  the 
tranrmutation  of  the  red  oxide  nf  iron  into  the 
hlack  oxide,  and  bj  others  partial!)  to  the  for- 
Mtion  of  humus  or  dMSonpiMitloa  of  organic 
TOgetrt'i!c  remains,  may  probably  arise,  in  no  in- 
considerable degree,  from  vegetable  ezcrementi- 
tioB.  Is  tiiit  ckugt  of  tint,**  ao|i  Ur.  Tomm, 
effected  by  carbonaceous  matter  excreted  from 
the  roots  bj  the  decomposition  of  carbonic  acid 
darfviBd  friMB  tho  sir,  or  by  the  partial  deoiid*- 
tion  of  the  ferru^pnous  constituent  of  the  earth  1 
Tb0  Wtter  may  probably  operate  to  a  certain  ex- 
test  ;  bat  I  hiM  it  more  pUloeophical  to  conclude 
that  tba  Changs  in  oolmir  is  to  be  ascribed  to 

dr'>j»i=>r  j»aa  (holding,  perhaps,  carbon  and  other 
Doaiters  in  solution),  emitted  from  the  roots  into 
flkt  soil,  and  therein  effecting  cheminl  deoompo- 
titions  by  specific  ekctivn  or  rather  electric  at- 
tractiima.  *  *  My  experience  has  taught  me 
1M»  tet,** — tbs  flwt  &f  gfsat  deepening  of  ^e  ool- 

0";r  '  f  the  Soil  in  a  rar'Jeii-pC't,  Lv  siiif:l<_'  susison's 
growth  in  it  of  a  vigorous  strawberry-plant ;  "  and 
I  aaetihft  lbs  sffeet  to  the  tnatter  emitted  by  tlie 
fots  into  the  earth.  Earth  so  ookmnd  is  not,  I 
e:.n<-«»{ve,  exhausted  It  is  doubtless  chnnpofi 
azid  in  time  would  be  incapable  of  supporting 
the  vegetation  of  the  plant  which  had  deposited 
the  colouring  matter  within  it  ;  l  ut  in  respect  of 
mere  abstract  quality,  it  is  unquestionably  richer 
tfatA  It  prinarilf  wa%]iKffiBf  morivsdmontliaB 
it  gave  out,  and  is,  w  1^  nMimie  for  another 
apecios  of  vegetable.** 

Tet  aonnd  as  Mr.  Towers*  general  principle 
Bay  he.  in  another  paper,  pushes  it  up  to  an 
extreme  which  appears  to  us  both  absurd  and 
vwry  mischievoos.  He  there  starts  off  from  the 
fenwA  tet  that  plinti  la  the  aggregate  or  in  na- 
tural roeceision  can  never  exhaust  a  soil,  and 
mthes  up  to  the  narrow  conclusion,  "  that  weeds, 
yaav  4sispiscd  weeds,  msii^tiy  as  tiiey  appear, 
are  not  ocly  harbinisrrr?  of  plmty,  nr.rl  provi'  the 
gMMincaa  of  the  soil  they  so  speedily  and  unao- 
oaaartafclf  oover,  bat  add  rkhcs  to  it,  and  a  find 
of  notritnent  for  other  and  more  refined  crops." 
•Let  ns  torn  our  ejM,"  be  exclaims,  ''to  the 
search  haK-weeded  garden  of  the  cottager,  and 
eofnpare  the  enormous  orops  of  bnlky  cabbages, 
bealthy  sound  potatoes,  onions,  &c.,  with  the 
eoaaparatively  poor  and  dwindled  produce  of  a 
Msae  wealthy  neighbour,  whose  garden  is  leldom 
penr.=rt«3  to  be  disgraced  by  the  presence  of  an 
aasightiy  weed!**  He  immediately  admits,  in- 
dsoi*  tihat  '*natifit  weeds  nay  overpower  a  erop, 
and  deprive  it  of  solar,  ck-ctrical,  nnc]  aerial  in- 
laeaccs  i"  jtA  he  inculcates,  as  the  practical  ap- 
pTtcttiiwi  of  his  wbots  deetriaa  respceting  weeds, 
that  all  we  have  to  do  is  to  watch  their  progress 
ia  the  garden  and  the  field,  and  ncrcr  suffer 
tbem  to  become  masters."  Now  any  cottage 
pHcns  wUeb  afs  isalfy  hettar  than  ad^boiw- 
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ing  aristocratic  gardens,  may  easily  be  proved  to  !  i 
owe  their  superiority  to  very  different  causes  i| 
than  the  free  growth  of  weeds;  and  the  particu- 
lar species  of  weeds  which  kwa  the  same  kinds  of 
nourishment,  and  make  the  same  kinds  of  cxcre-  ' 
tioQS,  a$  cultivated  crops  are  no  doubt  precisely 
those  which  flourish  nuMt  under  the  same  eon- 
ditions  of  soil  as  these  crops, — ^the  gum-<'Torpting 
weeds,  for  example,  flourishing  best  with  such  a 
crop  as  beans,  and.  the  saline-seoreting  plants 
flourishing  hcmi  with  such  a  crop  as  wheat ;  and 
the  artificial  selection  of  one  set  of  plants,  and  j  i 
exdnsion  of  all  otiier  nts,  in  the  pvoeesi  of  eul-  \ 
tivation,  necessarily  disturbs  and  even  reverses 
the  order  of  continual  and  progressive  enrich-  ' 
ment  whioh  obtains  in  strictly  natural  vegeta- 
tion ;  and  some  of  the  wont  weeds  which  infest 
icithtT  field  or  fnrdpn   will  not  submit  to  be 
"  watched  '  i»o  as  to  be  kept  from  "beoomingmas-  j 
ters,"  but  will  he  either  master  or  nobody,  either 
all  luxuriance  or  nothing  whatever.    A  corollary 
of  Mr.  Towers'  general  doctrine  of  excretion  quite 
as  obvious  as  his  own,  and  scarcely  a  jot  more 
absurd,  is  that  a  profuse  artificial  sowing  of 
groundsel,  thistles,  dandelion,  or  colt  Woot,  would 
make  a  capital  preparation  fat  wheat ! 

Both  the  fact  and  the  diversified  character  of 
vegetable  excretion  are  strongly  evinced  hy  the 
odours  which  soils  acquire  from  the  growth  of  | 
different  kinds  of  plants.    8o  powerful  is  the 
aroma  imparted  to  soil  by  some  kinds  of  vcjtc 
tables,  tluit  a  spade  cannot  be  put  into  a  plot  of 
gromd  en  whleh  they  have  reeently  grown,  with- 
out liberating  a  v nlumn  of  rriour,  eufBciently 
great  to  be  disoemed  at  the  height  of  a  foot  or 
more  above  the  sniftoa.    CablMges,  borecoles, 
broccoli,  and  almost  all  the  other  brassicas,  im-  . 
pregnate  the  soil  with  an  odour  so  marked  and 
pectiliar  as  to  be  readily  recognised  by  every  cul-  : 
tivator.   Pease,  when  raised  in  pots  or  boxes  for 
transplantation,  fill  the  soil  with  their  matted  : ; 
roots,  and  so  thoroughly  saturate  it  with  their 
radioil  odour,  that,  on  their  being  removed,  it 
emits  a  powerful,  peculiar,  and  rradily  recognis- 
able smeU.    Kidney -beans  produce  a  similar 
effeet,  but  with  a  dilbrent  kind  of  odovr  from 
pease;  and  most  other  genera  of  the  largo  and  | 
important  order  of  leguminous  plants  leave 
traces  of  thenadvee  in  the  soil  equally  distinct 
and  peculiar.    In  the  repotting  of  house  and 
conservatory  plants,  even  in  cn<io«  in  which  no  \ 
odour  is  discernible  from  the  mere  sLirnug  of  I  ] 
the  soil,  a  great  variety  of  distinct  and  even  pow-  j 
erAil  smells  are  evolved.  The  st  11  of  cofft  c  plants,  { 
in  the  act  of  repotting,  yields  an  odour  akin  to 
that  in  whiish  our  eonmon  leguininotts  pfamts 
have  grown  ;  that  of  heliotropes  yields  a  power-  I 
All  and  almost  animal  soent;  that  of  justidas 
yidds  a  stale  and  fttid  vegetable  odour;  tiiat 
of  some  tropeeolums  yields  a  smell  as  pungent  as 
if  a  quantity  of  bruised  water-cresses  wero  held 
close  to  the  nose ;  and  that  of  many  other  well-  i 
known  plants  yieldaefllttviaqnita  aa  obvious  and  I 
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characterifitic.  Now  whether  these  smells  arise 
(torn  exuded  moisture  or  Trom  decayed  and  com- 
nitiated  ndioal  bark  ordbroos  ladicles,  they  are 
inanifeBtly  the  direct  fwoduct  of  excretion  for, 
according  to  the  analogy  of  the  essential  oils, 
which  may  be  regarded  as  the  ee^t  and  the  con- 
centration of  vegetable  odours,  they  must  consist, 
either  wh  illy  or  nlijiust  wholly,  of  sucli  variaM'^ 
compouuds  of  carbon  and  hydrogen  as  are  thrown 
out  from  th«  genenl  ayateni  of  aasiinibtion. 

Both  De  Candollo  and  Macaire,  in  treating  of 
Uie  excretion  of  plants  as  a  cause  of  wearing  out 
the  loU  by  any  one  crop,  and  of  rendering  a  ne- 
oetaion  or  rotation  of  crops  essential  to  main- 
tained fertility,  assigned  to  it  far  too  high  a 
power ;  and  many  of  their  followers  have  assigned 
to  it  an  power  whatever,  or  regarded  it  as  the 
only  cause  of  exhaustion.  But  in  idl  ordinary 
cases,  cropa,  when  continuously  grown  upon  one 
piece  of  ground,  dwindle  vmf  and  beooow  poor 
and  dwarfed,  far  less  in  conaequcrc"  of  the  malign 
effect  upon  them  of  their  own  excrementitious 
dcpoiitt,  than  in  eonieqaenoe  of  their  oarrying 
away  nearly  the  whole  stock  of  some  one  or  more 
elements  of  the  toil  which  are  essential  to  their 
healthy  exiatenee  tad  vigorous  development.  If 
any  entire  enp  urn  left  undisturbed  to  decay 
where  it  grows,  and  to  blend  the  whole  of  its 
substance  again  with  the  iH>il,  it  might  ha  culti- 
wbed  en  the  same  piece  ef  land  throughout  a 
very  long  course  of  years,  before  suffering  any 
very  serious  detriment  to  its  luxuriance ;  and  if 
it  were  growing  ia  a  •elf'eowii  or  thoiwighlj  na^ 
tural  condition,  it  might  have  must  of  the  dt-le- 
teriotts  effects  of  its  own  excremcntitious  deposits 
neutialiaed  and  peifeetlj  oorreeted  If  those  of 
self-sown  and  intermingled  weeds.  Hence  the 
vastly  long  course  of  the  same  kinds  of  vegeta- 
tion in  prairies  and  forests,  and  the  exceedingly 
namote  intervals  at  which  grasses  and  trees  in  a 
completely  wild  state  undergo  change  or  rotation. 
Soils,  too,  which  are  surpassingly  rich  in  the  pre- 
eite  fldneial  priadplee  which  are  most  required 
by  particular  cultivated  crops,  have  been  known 
to  produce  a  constant  and  luxurious  suocessioQ 
of  these  eropa  through  so  long  a  course  of  years 
as  to  have  won  for  themselves  the  designation  of 
perpetual  soils ;  and  even  if  lands  which  have  for 
centuries  been  in  cultivation,  could,  by  virtue  of 
minute  chemical  analysison  the partof  the Ihrmer, 
be  supplied  in  the  f  irm  of  manure  with  precisely 
thii  needful  ek-meutt>  in  which  they  have  become 
impoverished,  they  would  uaquestieiiahly  nMin- 
tain  their  fertility  with  a  vastly  less  frequent 
and  fitful  play  of  rotation  than,  in  the  present 
slate  of  tlunga,  is  found  neoessaty.  See  the  arti- 
cles AoRICtLTURAL  CHEMISTKV,  AmMoMA,  Al.KA- 

uss,  AxoTc,  and  Eotatiox.  Badiod  excretion, 
then,  ought  nerer  to  be  aaentiooed  as  the  chief 
cause,  or  as  more  than  a  very  subordinate  cause, 
of  the  necessity  of  rotations.  But,  on  thr  vln  r 
hand,  the  thoughtless  and  hradlong  errur  siiuuld 
he  avoided,  of  nuhing  fiwn  such  &els  a*  we  have 


inow  admitted  into  a  denial  of  radical  excretion 
altogether.    How  unphilosophical  and  mislead- 
ing, for  example,  is  such  a  passage  as  the  foUow- 
I  ing  from  Judge  Buel  of  America:  "In  the  great 
'  secondary  formation  of  West  New  York  there 
j  are  hundreds,  and,  X  Uilieve,  thousands  of  in- 
I  stances,  where  a  wheat  crop  has  been  taken  from 
the  same  field,  ten,  fifteen,  and  twenty  years  in  inc- 
:  c^on,  and  in  one  instance  at  least  twenty-two 
I  years, without  anynianiftctdiniBUtloBefprodaet 
'  Upon  some  of  the  alhivial  flats  of  the  Genessee 
Sciota,  and  other  western  rivers,  Indian  com  has 
been  grown  twenty  or  thirty  years  ia  saccessioB, 
and  before  their  settlement  by  Uie  whites,  it  was 
grown  time  out  of  mind,  it  is  believed,  by  the 
natives.    These  facts  are  wholly  irreoondlable 
with  the  proposition  of  M.  Macaiie^"  the  doe>  ' 
trine  of  the  excretion  of  plants. 

A  series  of  experiments  conducted  by  Alfred  , 
dyd^  Bsq.  of  Wiaswick  la  Oloueestenhirs,  and  | 
reported  in  a  Prise  Essay  in  the  Transactions  ( f 
the  Highland  Society,  brings  out  very  similar  re-  , 
suits  to  those  of  Maosire  reepeoting  the  nuHeal 
e.xcretions  of  some  of  the  chief  agriculturnl 
plants,  but  affords  little  or  no  countenance  to  | 
the  opinion  that  these  secretions  are  injurious  to  . 
tlie  vegetation  of  the  species  which  eject  them.  I 
Plants  in  hlootn  were  fourd  t"  yif^ld  the  greatest 
quantity  of  excretion;  and  pknts  when  matur- 
ing their  seed,  to  yield  little  or  none.   Plants, , 
such  as  the  pea,  the  bean,  and  the  kidney-hean. 
which  have  roots  of  a  spongy  texture,  yielded  i 
much  more  than  plants,  sueh  as  wheat  and  bar- 1 
ley,  which  have  radical  fibres  of  a  firmer  or 
I  mure  woody  texture.  The  bean  and  the  cabbage 
imparted  to  the  water  the  strongest  odour; 
and  wheat  and  barley  imparted  no  odour  what- 
ever.  The  water  in  which  beans,  kidney-beans, 
wheat,  and  cauUflower  had  been  placed,  and 
which  had  become  impr^ated  with  the  excre- 
tion, was  applied  in  the  way  of  periodical  water- 
ing to  the  roots  of  growing  plants  of  the  same 
ipedes,  and  appeared  either  to  prodaee  ao  ob- 
semihle  effect,  or  nct'.uillv  to  cr nfer  a  slight  dc'- 
gree  of  benefit.  The  general  conclusions  drawn 
by  Mr.  Qyde  from  the  whde  eoutae  of  «perf- 
ments  were,  that  most  plants  impart  to  water 
certain  soluble  substances  or  excretions, — tliat 
this  is  identical  with  the  sap  of  the  plant, — that 
plants  have  no  power  of  selection,  but  take  into 
their  texture  any  solution  offered  to  their  roots, 
and  have  little  or  no  power  of  again  excreting 
itr-aad  that  plaata  watered  with  •aNvatieB 

ceived  no  injury  fr  m  it 

But  these  experiments  and  conclusions  show 
sueh  wrldant  naikt  of  defect  and  esvor,  that  they 

ought  not  for  a  moment  to  induce  cultivators  id 
neglect  the  requisite  practices  and  calculations 
for  controlling  the  effects  of  ratable  excretiea. 
The  identity  of  the  excretions  of  plants  with  their 

for  example,  is  a  downrii.'ht  nl  curdity.  The 
,  sap  ascends  tu  the  extremities,  and  is  elmbontcd 

I  ia  the  Isavai^  aad  there  eeasia  t»  ba  eap;  aad 
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I  eTtn  the  cambium  or  decoending  juice — which 
■  Mr.  Oyde  possibly  merat  bf  the  itp— «8Kitde8 

one  chemical  character  in  the  leares,  another  ia 
tb*  flnwor  or  the  fruit,  another  in  the  bark  or 
epidunais,  another  ia  the  Silbiirnnm  or  in  the 
MkilMM«fth« calm, another  in  tlic  body  of  the 
roots,  another  in  the  radical  bark  or  in  the 
fibrous  rooUeta,  and,  of  course,  another  in  depo«i- 
tioB  exteriorly  to  tlie  mot  or  in  the  plaw  and 
form  of  rai  cxrretjon.  The  very  nature  of  the 
cambiojn,  in  fact,  and  rapeciaUj  its  adaptation 
to  fMi  iato  wXt  the  pnndples  of  ttte  several  and 
viWj  different  parts  of  a  plant,  imply  that  any 
(.f  it  which  passes  out  at  the  radical  extremities 
la  unauited  to  either  leaf,  flower,  bark,  stem,  or 
ffeot,  differs  in  quality  from  the  retained,  proper, 
or  assimilated  juice  of  them  all,  and  is,  therefore, 
in  the  strict  and  even  offensive  sense  of  the  word, 


Aaothcr  defect  of  Mr.  Hyde's  experiments,  and 
which  thej  share  even  with  those  of  M. 
I  thet tit^took  no  Mooimt  of  tbe  play 
ef  chemical  affinities  within  the  soil.  Land  plants 
int^rted  in  pure  water,  as  were  those  of  Mr.  Oyde's 
pruKspal  series  of  experiments,  or  even  plants  in- 
MieAin  water  holding  saline  matters  in  solution, 
ts  were  thos^e  >  t  ■  ne  of  his  subordinate  scries  of 
experiments,  cannot  possibly  have  the  same  ali- 
■MBt  or  aidre  the  wnie  eufetieiiii  m  piMite 
growiog  in  soil ;  they  are  under  totally  unnatural 
eonditions  as  to  at  once  meohamcnl  support, 
agency,  aramoiilol  tad  osjrgento  sup- 
I,  the  elements  of  their  food,  and  the  prepara- 
tory elaboration  and  exoteric  digestion  of  their  ali- 
Bent;  they  feed  in  different  circumstances,  on  dif- 
ferent things,  and  with  different  pmpmtion, — all 
on  the  side  of  both  diminishing  the  smountof  their 
csaetu^n,  and  very  greatly  substracting  from  its 
gneMeee ;  and  they  ptobaU J  an  JiMt  M  ftr  frou 
-excreting  lik?  p'.-ints  growina;  in  6oil  as  an  ant- 
ml  fed  for  a  week  on  gum  and  water  would  be 
fgmm  exontiaf  like  an  animal  fed  on  ttbosl- 
l^iMoaa,  stri>ng,  nutritious  fuod. 

Bat  &  third  error  in  Mr.  Oyde's  experiments, 
om»  ^  man  ecrioae  tiian  eren  the  preceding, 
Wm  their  almost  totally  overlooking^  the  solid 
ex?T»Mnent  of  plants  in  the  farm  of  dead  rootlets 
aad  deed  radical  epidermis.  Exceedingly  little 
eftlii  aolid  •ceremtnt  en  be  given  oot  to  water 
in  the  course  of  fr-rti  ?.  to  15  days  inserti'^n  in  it 
ef  a  feUj-formed  or  maturing  plant, — the  only 
maBtktm  tmitr  whieh  Mr.  Oyde  tilkmtA  him- 
tslf  an  opportunitv  of  obtaining  it  ;  yet  the  quan- 
tity of  it  given  out  to  soil,  though  hitherto  un- 
or  even  proximately  oalcufaited,  must 
Consider  the  crumbling  and  peel* 
ing  of  the  epidermis  of  roots  as  illustrated  by  the 
ibiuig  and  peeling  of  the  bark  of  ligneous 
iber  that  the  leona  or  hundreds 
or  thoii5ands  of  rootlets  of  a  growing  phint  are 
ta  a  c  jQChmal  proceas  of  decay  and  reproduotion, 
and  wfli  ooodode  that  tha  ndieal  depoiii  of 
tiitUii  the  eoa  aaannt  hat  be 


aggregately  bulky.  fTow  this  solid  matter — 
though  never  yet,  so  &r  aa  we  know,  separately 
obti^iied  and  analyzed— can  scared  fidl  to  be 
far  more  grossly  and  perhaps  far  more  mischie- 
vously excreoiental  than  the  mere  liquid  excre- 
tions examined  by  Mr.  Gjrde  and  M.  Macaire. 
Roots  rf>garded  in  the  aggregate  are — with  the 
exception  of  fruits  and  seeds — more  remarkable 
than  anjr  other  daas  of  orgaaa  for  the  variety  and 
power  of  their  proximate  principles  ;  and,  in  par- 
ticular, they,  in  multitudes  of  instances^  abound 
in  precisely  suoh  aorid  and  astringent  matfers  as 
are  roost  hostile  to  the  alimenting  of  the  other 
organs,  or  of  the  general  system  of  the  plants ; 
and  they  appear  to  diffuse  odours  through  the 
soil,  and  therefore  to  impart  to  it  hot  and  pun- 
gent properties,  fiir  more  by  depositing  the  cast- 
off  portions  of  these  matters  than  by  excreting 
the  liqnid  reftiaa  of  their  oamUma.  Mr.  Towers, 
like  the  other  experimenter*?,  dii^c-nses  only  the 
liquid  excretionsi,  and  treats  them  as  involving 
all  the  phenomena  and  afl  the  consequences  of 
vegetable  deposit  in  the  soil ;  yet  when  he  comes 
to  treat  of  the  emission  of  auroma  from  the  roots, 
he  stumbles  upon  the  fact  of  solid  excretion,  and 
ia  induced  to  dispose  of  it  as  a  seeming  hindrance 
to  his  doctrine,  when  he  might  have  exhibited  it 
as  both  a  prop  and  a  mighty  part  of  it.  "  I  wish," 
aaya  he,  **  to  neat  an  etijeelaon  wU«h  nay  be 
started ;  it  ia  this :  We  admit,  many  may  say, 
that  soils  about  tbe  roots  of  plants,  whether  they 
be  eonfined  to  pots,  or  ftee  in  the  open  plots  of 
the  garden,  emit  peculiar  odours;  but  do  not 
these  arise  from  the  roots  themselves,  and  not 
from  matters  exuded  by  them,  and  dispersed 
among  the  particles  of  the  soil  ?  I  am  prepared 
to  grant  that  the  roots  as  well  as  the  flowers  of 
a  vegetable  may  possess  specific  aromas;  but 
thses  cannot  be  diffused  nnhaa  they  be  first 
emitted.  The  fact  of  diffusion,  and  that  to  an 
extent  which  renders  them  perceptible  to  the 
distanee  of  many  Inohea,  or  even  fwt,  ia  denon- 
strative  of  the  hypothesis  of  exudation — that 
which  is  disseminated  must  be  first  given  forth  : 
this  admits  of  neither  hesitation  nor  doubt.  If, 
then,  the  ground  be  erobned  with  odorous  mat- 
ter transmitted  by  the  porous  system  of  the 
roots ;  or  ii  it  be  admitted,  that  the  odours  arise 
from  the  vary  substanoe  itself  of  minions  of 
fibres  broken  off,  and  retained  by  the  soil,  which 
cannot  by  any  art  be  separated  from  it,  the  argu- 
ment ia  etin  one  and  the  same:  Ibr  it  ia  a  natter 
of  pure  indiffL-rence  (provided  the  ground  become 
saturated  with  any  specific  substance)  whether 
that  substance  be  gaseous  or  solid,  whether  it 
have  been  transmitted  from  the  plant,  or  produced 
by  admixture  with  broken  and  lacerated  portions 
of  tbe  vegetable  body  itself." — On  tbe  whole, 
then,  Uie  excretion  of  phiirts  ia  qidte  a  enfB- 
ciently  serious  matte  r  t  i  rlnn-.nd  the  attention 
of  gardeners  and  farmers,  to  enter  largely  into 
their  aaientifie  views  of  tlw  arte  of  enlllTation, 
and  to  eoDupy  eone  ^oe  in  their  ealenlatiotta 
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'    respecting  the  most  efficient  rotjiti'^ns  of  crops ; 

i   and  it  ooDtinues  to  be  so  obscurely  or  partially 

I  midenlood  to  be  alwiidMiily  worChj  of  mofc 
aearcbing  and  corapreliensive  investigation  on 
the  part  of  phytologista. — Mhnoiru  (U  la  SocieU 
4e  Phytiqxu  et  cTffutoire  NuturtUt  de  Otnhij— 

t  Lindleff'i  Firtt  Frineiplet  of  ffortiadture.  — 
Totcera*  fJitr>Jrj^i'r<i'  Manual.  —  Edinbtirijh  Nev 
Fhilotophical  Journai,  —  Lubiff't  Chemutty  of 
AgriaJiwtJ-'J^wtmutiotu  of  tk$  B^Mand  jS!»- 

cieti/. — Quarterly  Journal  of  Aqrienlture. — Lov- 
don't  Gardeners'  Mogaiine. — JDav/s  AgriewUural 
C^miMtry  by  Skier. 

EXECUTOR.    In  Uw,  qm  kppoiatad  by  a 
man's  !ast  will,  to  carry  its  provisions  into  exe- 
,    cutioa  alter  the  testator's  death.    The  testator 
{   auqr,  bj  tbe  Eogiish  ]aw«  ayfoiiit  any  person  of 
:    sound  mind  and  discretion,  thmitrH  under  some 
I    legal  disabilities,  as  to  contracting  and  transact- 
ing busiBflM  in  gunmlt  todi  m  »  maniod  wo- 
j    man,  or  a  minor.    The  duties  of  ezecnton  and 
those  of  administrators  are,  in  goneral,  the  same, 
I    the  difference  of  the  two  depending  mostly  on  the 

I  mode  of  appointment,  the  executor  being  nomi- 
,'  I  nated  by  the  testator,  tho  ri'Iniinistrator  being 
.  1  appointed  by  tho  judge  of  probate ;  and  often  an 

I I  ndminiftimtor  ii  nppointod  to  adminiiter  upon 
an  estate  under  a  will,  as  where  the  testator 
does  not  name  an  executor  or  where  the  executor 
named  declines,  or  where  the  executor  or  admin- 
istrator first  asmming  the  trast  has  died^  or  i« 

I    discharged  by  the  court,  where  administration  on 
the  estate  has  once  been  granted  and  commenced, 
and,  befoM  it  is  completed,  a  new  appointment 
is  necessary,  the  person  so  appointed  is  called  an 
tdminiitrator  de  bonis  non,  '*  with  the  will  an- 
nexed," if  there  be  a  will.   The  administrator, 
with  the  will  annexed,  assmnes  the  duties  that 
I    would  hive  belonged  to  the  executor,  if  one  had 
been  appointed,  or  if  the  one  appointed  had  act- 
ed, or  had  oontinncd  to  aot  Though  a  testator 
is  nt  liberty  to  appoint  any  person  to  be  his 
executor,  with  some  few  exceptions,  the  judge  of 
probate  is  reitrieted,  in  the  appointment  of  an 
adminiitimtor,  whether  it  be  the  one  on  an  estate 
of  a  person  dying  intestate,  or  "  with  the  will 
annexed,"  and  whether  it  be  the  one  originally 
appointed,  or  the  one  i^pointed  A  ientr  non; 
I    for  the  widow  and  nearest  of  kin  to  the  testator 
bavo  a  right  to  the  appointment,  unless  they  are 
I   nnder  some  legal  diaabilitf.  The  statutes  more 
I    generally  provide,  that  the  nearest  of  kin  of  the 
I    age  of  twenty-on^  shall  have  the  administration, 
.  I  either  jointly  with  the  widow,  if  there  be  one,  or 
I    on  her  declining,  or  en  th«e  being  some  l^gal 
objection  to  her  appointment.  By  other  statutes 
[   on  this  subject,  it  is  left  to  the  discretion  of  the 
judge  of  probate,  of  the  orph«n*li  oourt,  or  of  the 
magistrate,  whoever  he  be,  having  this  jurisdic- 
tion, to  appoint  either  the  widow  or  the  next  of 
^    kin.   The  principal  creditors  of  the  deceased  are 
next  entitled  to  this  appointment  But  a  liberal 
discntioa  is  genenllj  vseted  in  the  m^gistiate 


as  to  this  appointmr-nt.  Tlio  pniuo  indite  who  'j 
appoints  the  administrator  has  the  power  of  re-  i 
voking  the  appointment.  \ 

An  executor  A •Wleri',  that  is,  nn  (executor  of  i 
his  own  wrong,  la  one  who  meddles  with  the  ad-  *  I 
mittistntion  of  the  goods  <tf  a  peison  deosaaed,  I 
without  any  authority  so  to  do,  and  he  is  aeoeid- 
ingly  answerable  to  the  rightful  executor,  or  ad- 
ministrator, when  one  is  appointed,    it  is  the 
dntjr  of  an  executor,  or  administrator,  after  the  , 
will  is  proved,  if  the  ritntf  is  to  be  administered  ■ 
under  a  will,  to  give  notice  of  his  appointment  i 
make  an  invwitery  of  the  aetata  and  rstutn  it  to  - 
the  probate  office  or  court ;  to  take  ears  of  the  I 
personal  property  of  the  deceased,  and  soe  that 
it  is  not  wasted ;  to  collect  the  debu  due  to  the  i 
estate,  and,  finally,  to  distribute  the  effects  or  ' 
their  proceeds  among  the  creditors,  until  their 
demands  are  paid,  and  then  among  die  heirs  and  ; 
legatees,  aooor^ng  to  the  direottens  of  the  wiO  i 
of  the  deceased,  or  according  to  the  dispositions 
of  the  law,  in  ease  of  its  being  the  estate  of  a 
person  dying  intestate,  or  what  is  called,  in  the 
civil  law,  an  estate  ab  intestato.  In  collecting thn 
effcrts  nnd  debts,  and  so  in  investing  the  pro- 
ceeds pending  the  administration,  the  executor, 
or  administrator,  for  the  most  part,  aels  aeeoird- 
ing  to  his  own  discretion  ;  bftt  in  making  a  dis- 
tribution of  them  among  the  heirs  or  legatees,  he 
is  particularly  directed  by  the  judge  of  probate. 
In  the  former  case,  he  accordingly  acts  at  bis 
peril,  and  is  liable,  as  arc  also  his  ciureties,  for  his 
managing  the  estate  with  proper  discretion ;  but 
in  distribadng  the  effimls  and  proeeads,  he  nota 
under  a  judicial  decree^  and  io  is  asaun  fnm 
any  personal  liability. 

EXERCISE.   By  this  term  we  commonly  un- 
derstand the  amount  of  bodily  motion  necessary 
to  maintain  the  proper  circulntion  of  thf»  fluids, 
and  to  impart  that  degree  of  activity  which  tho  . 
natural  eondition  of  tlm  animal  body  requiresk  , 

Kxcrrisc  ir  thr  c  ntrary  of  repose,  and  without  | 
either  of  these,  the  animal  machine  would  soon  ' 
be  deatroifed.    It  greatly  aasisis  the  inssntfblo  j 
tianspnation,  tlie  most  abundant  of  all  the  secre- 
tions, and  keeps  off  a  number  of  diseafies  dep<;nd-  1 
ing  upon  the  supembundance  of  the  fluids,  their  | 
impurity,  or  Stagnation,  eolaigsmcnts  or  obetnie* 
tions  of  the  viscera.     Far  from  duninifhintr  the  ' 
animal  forces,  it  reanimates  them ;  a  languishing  j 
appetite  is  icetored,  and  the  oonssquenoss  of  en- 
wolse  are  reflected  throughout  the  entire  vital  ' 
economy.    The  influence  of  exercise  upon  fecun-  '  | 
dity  and  longevity  are  not  less  remarkable.  Feiy  ,  | 
frt  animals  are  often  unfruitful,  while  a  long-  ' 
continued  repose  frequently  leads  to  nhesity,  [ 
which  again  induces  impotence,  and  often  death.  <  > 
lliese  ate  not  the  only  consequenoes^neootla-  ^ 
ual  want  of  exercise.  Their  limbs  are  deprived  I 
of  that  play  and  spring  necessary  in  preserving  ,  [ 
all  the  parts  of  the  body  in  their  state  of  health.  . . 

Exercise  should,  however,  be  veguhr  and  mo-  | ! 
drnt*.    Veiy  violent  labour  mny  aSbofe  aU  tim  i  ^ 
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organs,  and  render  flMilature  diminutive;  hence 
all  ezoets  in  this  respect  should  hp  nvoided  if 
poanble,  e«pecuiUy  during  the  growing  period  of 
life.  Th«  domntic  animals  require  nmoh  Kfetan- 
t:on  in  respect  to  their  lodfrirtcr?  When  in  their 
Wild  state,  tb«/  are  coafttantljr  in  the  open  air ; 
in  their  daoMeticated  oondition  they  are  often 
abstracted  from  it.  This  CBaential  difference  nc- 
oescarily  affecti  th«  conditiona  of  their  existence ; 
and,  in  propoitkMl  ■■  tlwj  u«  bronght  nearer  to 
their  natural  rtate,  thdr  Itftlth  becomes  im- 
proTcd,  while  an  opposite  course  of  treatment  may 
be  attended  with  the  most  fatal  consequences. 

Oar  most  omAiI  domestic  animals  are  often 
confin- d  in  narrow  stables,  which  are  perhaps 
rather  lojurious  than  beneticial,  from  their  vid- 
eos eonstmction  or  pemidoni  arrangement.  A 
Irnowledge  of  these  defects  has  siiprc^trd  to  some 
rural  economists  the  idea  of  exposing  their  cattle 
ouwIiuiiaDy  ia  the  open  air ;  hut  these  persons  do 
not  p>erceive,  that  in  avoiding  one  error  they  fall, 
as  frequently  happens,  into  another  not  loss  im- 
portant. When  in  their  wild  state,  animals  are 
always  in  the  open  «fir,  it  is  true ;  bat  it  does  not 
follow  that  they  are  continually  rrpoml  to  th( 
matJier,  which  is  a  very  different  drcumstance 
ef  their  eonditieo.  In  their  native  hannta^  ihej 
always  endeavour  to  withdraw  themselves  from 
excesses  of  every  kind,  whether  of  heat  or  cold, 
■Miisture  or  dryiiess,  as  wdl  as  from  storms,  tem- 
pests,  violent  winds,  or  the  attacks  of  their  ene- 
mies, while  thej  are  free  to  change,  whenever 
tbey  please,  cither  their  jdsee  or  position.  It 
therefore  becomes  a  serious  error,  tbron^  just* 
tention  to  these  circumstances,  to  expose  dom«?8- 
tie  aoitnals  to  the  iaclemencies  of  the  weatb(;!r, 
vittout  the  slightest  dietler,  for  the  mere  pur- 
pose of  avoiding  the  common  disadvantages  of  a 
stable.  We  have  oflen  seen  flocks  of  sheep  shut 
wf  In  aanwsr  psilts,  expoeed  ia  wbter  to  the 
fi^Mt,  in  summer  to  the  burning  heat  of  the  sun. 
IB  qxing  and  autumn  to  exoeesive  moisture,  and 
IB  staeoM  to  the  sadden  dianges  of  the  at- 
mocphcre,  and  consequently  to  the  roost  sudden 
altenaations  of  temperature.  The  natural  conoe- 
quenoes  of  this  mismanagement  have  io variably 
ftOomd,  while  their  undue  mortality  and  iro- 
pOTerished  condition  fully  tlfmonstnvtcd,  that 
aotBtals  expoeed  to  all  kinds  of  weather,  are  far 
fnm  bnng  in  that  state  of  nlore  is  wUcdk  it 
intendorl  to  reduce  them  Thrir  ameliora- 
their  prosperitj,  and  even  their  existence, 
art  eomprooiMd  •■  wash  bj  this  Injiidioioas 
treatment,  as  they  would  have  been  by  the 
oonfiiMHi,  undeanlj,  and  ill-ooDstraoted 


It  is  no  doubt  true,  that  wc  should  endeavour 
to  bring  animals  to  a  real  state  of  nattire,  and 
fiaat  the  enjoyments  of  liberty  and  fresh  air  as 
as  possible  within  their  reach.  Tet  this 
only  be  done  effectually  by  giving  them  the 
pevcr,  wheoeTer  drcumstanoes  permit,  of  going 

'  or  In  theMd,  bj  having 


some  enclosed  space  where  they  may  be  free  to 
move,  and  with  a  sufficient  number  of  retreats  or 
sheltered  spots,  to  which  they  can  resort  at  those 
tfanes  when  there  is  mora  real  inoonvenience  and 

t^isndvnnt-irTr  in  hrinp;  without  than  wif  bin.  This 

is  the  only  legitimate  way  in  which  we  can  ap- 
pirorimate  the  deraeetie  anlmab  to  their  natanl 

condition. 

EXFOLIATION.  The  process  of  forming  and 
expanding  leaves  in  the  natural  growth  of  pfamts ; 
also,  the  process  of  absorbing  the  living  portion 
of  a  carious  bone  in  the  nataxal  fiinctionaiy  life 

of  animals. 

EXOCARPOS.  A  genus  of  Australian  shrubs 
and  trees,  of  the  tribe  Osyrideae.  They  have 
flexile  twiggy  branches ;  and  form  their  seed  on 
the  outride  of  a  llceh  j  neeptsele.  The  cypress* 
shaped  species,  E.  cvpressi/omu't,  is  an  evergreen 
timber-tree  of  40  or  50  feet  in  height,  and  was 
introdaoed  about  SO  yesrt  sgo  to  the  hothooaes 
of  Britain.  Two  species  of  ornamental  shrubs 
have  also  been  introdaoed;  sod  Mveial  other 
species  are  known. 

EX00EN8.  The  great  primarj  diiMon  of 
plants  whose  increments  of  growth  are  added  to 
their  circumference  or  formed  exteriorly  to  their 
eentnd  egrlinder.  All  sre  diostyledesioas.  Bee 
the  article  Picotvi rr-r  n  s  Plants.  They  com- 
prise all  the  native  trees  of  cold  climates,  and 
also  a  oonrideiable  proportion  of  those  of  the 
tropics.  The  wood  of  many  of  them,  when  seen 
in  a  cross-cut  or  horixontal  section,  very  gener- 
ally exhibito  a  number  of  concentrio  dides  oor- 
re^onding  to  the  years  of  the  plants'  growth. 
See  the  articles  Wood  and  A<i}:  or  Pl.^^nts.  The 
radicle  of  their  seeds,  in  the  process  of  germina- 
tion, docs  not  require  to  pierce  through  an  en- 
v(?loping  membrane,  but  simply  lengthens  at  its 
point ;  and  hence  the  exogens  are  d^igoated  by 
some  botsnitts  exhorhisw.  The  leaves  of  exo- 
gens generally,  though  not  quite  uniformly,  differ 
from  those  of  endogens,  in  being  stipuled,  in 
having  ramified  or  letiform  veins,  and  in  ftOing 
d«m  off*  from  their  attachment ;  and  their 
flowers,  in  the  great  majority  of  instances,  have 
four-membered  whorls  or  five-membcred  whorls 
or  multiples  of  these,  while  the  flowers  of  the 
greater  number  of  endogens  have  their  whorls 
upon  a  three -member  type.  See  the  srticle 
Bnoaim. 

EXOSMnSE.  A  counter  current  to  endos- 
mose,  or  the  passage  of  a  more  dense  fluid 
through  tnimal  or  vegetable  aemfarsne  into  a 
less  dense  fluid.  8es  the  artiolee  EHDOtHMs 
and  AssoRrTioic. 

EXOSTEMMA.  A  genus  of  evergreen,  tro- 
pical trees,  of  the  cinchona  division  of  the  mad- 
der family.  The  many-flowered  species,  E.Jtort- 
Ifundum,  grows  wild  in  the  West  Indies,  has  a 
he^ht  of  40  or  50 IM,  and  is  ossd  ss  n  timber- 
tree  ;  and  it  was  introduced  about  half  a  century 
ago  to  British  hothouse  collections.  Three  other 
species,  smslkr  thsn  the  many-flowersd.  Slid  all 
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ornamental,  have  also  been  introduced ;  and  1 
about  a  dozen  other  apecies  are  known. 

laOBTOSia  A  tumorous  eii]«rgeiB«iit  of  the 
bones  of  aniinaU.  It  is  occasioned  hj  morbid 
increase  in  the  secretion  of  bony  matter;  and 
sometimes  degenerates  into  a  malignant  and  fttal 
osaeous  fungus.  It  occurs  in  various  bones,  and 
possesses  a  very  vnrious  character.  Blaine  de- 
scribes exostosis  in  the  horse  as  remote  and  proxi- 
mate, aa  mediate  or  immediate,  as  priacipally 
caused  remotely  by  pressure  and  proxiniately  by 
inflammatioa.  Some  of  the  chief  varieties  of  ex- 
ostosis in  the  horse,  beering  distinet  names,  and 
usually  treated  as  so  many  distinct  diseases,  are 
splint,  bone-spavin,  ring-bone,  curb,  and  anchy- 
losis. All  exostoses  ought  to  be  early  attacked ; 
for  even  when  dealt  with  promptly  and  by  the 
most  powerful  appliances,  such  as  local  stimulants 
and  internal  action  of  iodine,  few  are  ever  com- 
pletely cored  or  more  than  tolerably  alleviated. 

EXOTIC.  An  appellation  for  t!n  produce  of 
foreign  ooontries.  Exotic  plants  are  such  as 
belong  to  a  soil  and  oHmate  entirely  different 
from  the  place  where  they  are  raised,  and  there- 
fore can  be  preserved  for  the  most  p^.rt  only  in 
greenhouses.  Exotic  plants  of  the  hot  ciunates  are 
,  very  numerous,  and  require  the  utmost  attention 
I  of  tho  gardener.  Even  if  they  can  be  brought 
to  bloNom,  it  is  rare  that  they  produce  iruit, 
and  stiU  mors  rare  that  the  seeds  ripen.  It  is 
only  by  care  and  accurate  observation  of  their 
nature  and  wants,  that  some  of  them  can  be 
aedinuUed,  or  made  to  flourish  on  the  foreign  soil. 

EXPANSION.  In  piiysics,  the  enhutisment 
or  increase  in  the  bulk  of  bodies,  in  consequence 
of  a  change  in  their  temperature.  This  is  one  of 
the  most  general  effects  of  heat,  being  Bomraon 
to  all  bodies  whatever,  whether  solid  or  fluid. 
The  expansion  of  solid  bodies  is  determined  by 
the  pyrometer,  and  that  of  fluids  by  the  thermo- 
meter. The  expansion  of  fluids  varies  consider- 
ably ;  but,  in  general,  the  denser  the  fluid,  the 
less  the  expansion ;  thus  water  expands  more 
than  merenry,  and  sfMrits  of  wine  more  than 
water;  and,  commonly,  the  greater  the  heat,  the 
greater  the  expansion;  hut  this  is  not  universal, 
§w  there  are  cases  in  which  etpanrion  is  pro- 
duced, not  by  an  increase,  but  by  a  diminution 
of  temperature.  Water  furnisli"?  i!<^  with  the 
most  remarkable  instance  of  this  kind.  Its 
maximum  of  deoidtjr  oorreaiKmds  with  42"'9  of 
Fahrenheit's  thermomet'  r ;  whm  cooled  down 
below  42*^*5,  it  undergoes  an  expansion  for  every 
degree  of  tentperatore  which  it  loses ;  and  at  32^, 
the  expansion  amounts  to  of  the  whole  expan- 
sion which  water  undergoes  when  heated  from 
to  212*^.  With  this  more  recent  experi- 
ments coincide  very  nearly;  ftnr,byoooling  100,000 
parts  in  bulk  of  water  from  42o-5  to  32°,  they 
were  converted  to  100,031  parts.  The  expansion 
of  water  is  the  samo  for  any  nomb<»  of  degrees 
above  or  below  the  maximum  uf  density.  Thus, 
if  we  lieat  water  10"  above  42," -5,  it  oocapies 
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precisely  the  same  bulk  as  it  doee  when  cooled 
down  to  10  degreea  below  42^*6.   Therefore  tine 
density  of  water  at  32''  and  at  53<*  is  praalBsIr 
the  same.    Dalton  cooled  water  to  the  tempera- 
ture of  5**  without  freezing,  or  37**'6  below  the 
maximum  p<wt  of  density ;  and,  daring  the 
whole  of  that  range,  its  bulk  precisely  corre- 
sponded with  the  bulk  of  water  the  same  number 
of  degrees  above  42^-0.    The  prodigious  force  ' 
with  which  water  expands  in  the  act  of  freezing, 
is  shown  by  glass  bottles  filled  with  v  ater,  which  , 
are  commonly  broken  in  pieces  when  the  water 
fVeens.  A  brsss  gbbe,  whose  cavity  ia  an  inch 
in  diameter,  may  be  burst  by  filling  it  with  ! 
water  and  freezing  it;  and  the  force  necessaxy 
for  this  effect  is  27,720  pounds  weight.  The  ex- 
pansive  force  of  fteezing  water  may  be  explained 
by  supposing  it  the  consequence  of  a  tendency 
which  water,  in  consolidating,  is  observed  to 
have  to  arrange  its  portldca  hk  one  detsnninale 
manner,  so     to  form  pri^inntir  crystals,  crossing 
each  other  at  angles  of  to'^  and  120**.  The  force 
with  which  they  arrangs  tbemsslTCO  in  tUs 
manner  must  be  enormooa,  Mioa  it  enables  small  j 
quantities  of  water  to  overcome  bo  great  mecha- 
nical pressures.   This  observation  is  conspicu- 
ondy  Illustrated  by  observing  the  cryatak  of  ice  : 
on  a  piece  of  water  exposed  to  the  action  of  the 
air  in  frosty  weather;  or  upon  a  puie  of  glass 
in  a  window  of  a  room  withoot  a  fire,  at  the 
same  season.   Various  methods  have  been  tried  ' 
to  ascertain  the  specific  gravity  of  ice  at  32°;  I 
that  which  succeeded  best  was  to  dilute  spirits 
of  wine  with  water  till  a  mass  of  solid  ice  put 
into  it  rptiKiinrri  in  any  part  of  the  liquid  with-  ;, 
out  either  si  n  k  i  ng  or  rising.  The  specifio  gravity  i  j 
of  audi  a  liqnid  is  OHH^  which,  of  oonrte,  is  the  || 
specifio  gravity  of  ice.  supposing  the  specific  i 
gravity  of  water  at  60°  to  be  1.   This  is  an  ex-  | 
pension  much  greater  than  water  experienoes 
even  when  heated  to  212^,  its  boiliag  point.  We  | 
see  froiti  this  that  water,  when  converted  into 
ice,  no  longer  ohserres  that  equable  expansion 
measured  by  Dalton,  but  undergoce  n  very  rapid  | 
and  considerable  atigmentation  of  bulk.  I 
EXPECTOBANI.    A  medicine  or  medicinal 
appliance  which  pvomotee  the  discharge  oi  mor- 
bid mucous  secretion  of  the  air-passages  of  ani- 
Tnnh,  and  in  consequence  relieves  cough  and  dif-  ; 
hculty  of  breathing.   Watery  vapour,  whether  i 
dmpto  or  medicated,  is  the  only  expeotorant 
which  acts  directly  or  by  immediate  rr.ntr.ct  with 
the  affected  orgaus ;  and  all  the  other  expecto- 
rants  exeeedingly  great  ha  number  and  variety,  ' 
and  gathered  from  among  i^ativea,  vegetable  | 
stimulants,  balemms.  gum-resint,  and  other  classes 
of  substances — are  swallowed  like  food  or  condi- 
ment, and  can  operate  on  the  affected  organs 
only  by  sympathy  or  by  some  other  obscure  mode 
of  action.   Expectorants  for  the  human  subject,  | 
as  in  the  instanee  of  many  of  the  popular  and  , 
quack  nostrums  for  common  coughs,  are  some- 
times SO  ill-Hshcsen  as  to  oooaaion  great  eventual 
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agricultaral  science  and  the  enlightenment  of 
persons  already  well  acquainted  with  its  princi- 
ples, and  affords  no  proper  opportunities  for  ia- 
stnMtiBf  and  ttvining  fimD-apiirentieM  im  the 
elementary  arts  of  common  haslian<^rT  The 
many  proposals  which  have  been  made  to  estab- 
lish experimeatal  fimni  witiiiii  nmUw  lifliit*  to 
those  of  experimental  gardens,  or  as  practical 
schools  for  the  training  of  young  men  to  the  pro- 
feadoD  of  Arming,  are  utterly  prepoeteroot.  An 
«ipnim<  ri  t  a  1  farm,  in  the  true  and  only  tnHfcabfe 
fK-n'p,  w  lid  he  a  high  benefit  to  the  general 
cause  of  agriculture ;  but  it  would  require  vast 
resources,  and  ooald  bft  established  and  main- 
tained only  by  a  very  great  and  liberal  instita- 
tion  devoted  entirely  to  its  own  interests.  The 
fblkmhig  ideal  of  one,  extracted  from  an  artiole 
in  the  .?''th  >funiher  of  the  Quarterly  Journal 
of  Agriculture,  is  inBtractive»  and  will  not  be 
regarded  by  any  comprehensive  thinker  ai  chi- 
merical : — 

"  Fixing  each  division  for  cropping  to  compre- 
hend five  acres,  which,  in  our  opinion,  is  the 
least  rxtnt  of  ground  upon  which  a  plough  and 
pair  f  h  rs.  s  would  have  the  freedom  to  work 
as  they  would  on  a  farm,  and  if  the  division  com- 
prehended ten  acres  to  araeh  the  better, — there 
i?  little  difficulty  in  nsccrtaininp  thn  ivhole  Space 
which  a  given  number  of  crops  would  occupy  un* 
I  mfptmk  to  ilM  joiiit  ageoej  lit  so  muj  re- 1  der  a  refokr  rotation.  IMdag  oiilf  few  varia- 
oondite  forces  and  ill  un  It  r?tood  agencies,  that   ties,  rat  h  of  .vlicr.t,  barley,  and  oats,  for  (ixjh  ri 


injury  to  the  paticnl    «Iik  tha  hone,**  says 

White,  "the  action  of  expectorants  is  not  easily 
paraeptibla.  It  has  been  aaid,  that  as  a  horse 
bPMthai  wdy  timragh  hie  nostril^  Iha  elbct  of 
such  medicinrs  fif  tfiey  had  any)  would  be  shown 
bj  a  discharge  from  the  nostrils ;  and  as  they  are 
Bot  uUw.1  wid  to  cmva  aobh  diaehaqpe,  they  must 
Ve  ineffectuaL  Bat  in  coughing,  air  is  expired 
hj  the  BMHlth,  Mid  it  is  not  improbable  that  mn- 
cas  may  ba  diaAarged  by  the  longs  at  the  lame 
tune,  though  this  point  it  diflkKilt  to  ba  aeoer- 
tained  with  precision.  I  am  cotivinrod,  h'>W{>v<™r. 
Ihxt  same  of  the  medicines  tcruied  expecturiiutM, 
fraqnan*^  piova  aenriceable  in  the  horse,  by  re- 
lieving  or  curinj^  (viugh  and  difficulty  in  breath- 
ing, or  what  is  termed  thickneas  of  wind ;  among 

which  T  have  often  found  very  beneficial  in  those 
oompbunta,  although  I  cannot  laj  in  what  man- 
■ar  they  operated.** 

BXPERl  MKNT.  A  trial  of  the  habits  of  plants, 
the  chemical  affinities  of  substances,  or  any  other 
matters  of  scientific  practioe,  with  the  view  of 
aMTtaining  properties  or  effects  hitherto  un- 
known. Expenmi?nt9  in  the  chemistry  of  agri- 
eolture,  or  in  the  phytology  of  agricultural  plants, 
uwm  when  eendncted  upon  principlee  of  pene- 
trating an»l  far  girhtrd  theory,  are  subject  to  s 
aaaj  mistakes,  oversights,  and  disturbances,  and 


;  th^  very  often  prove  utter  failures.   Yet  they 
I  generally  diflU  Mne  inoldoBtal  good ;  uid  wben 
OOM  one  in  a  thousand  of  them  is  completely 
I  fa«e«Esful,  it  may  confer  upon  the  whole  commu- 
siiy  lasting  and  incalculable  benefit.     "  One 
tmppy  retnU  which  can  generally  improve  the 
methods  of  cultivation."  remarks  Sir  Humphrey 
I   Havy,  •*  is  worth  the  labour  of  a  whole  life ;  and 
jl  wm  nammmtM  aipcrinMit  wdl  obmrvod,  nrait 
*  cotabliah  MOi  or  toAd  to  tomott  tome 

I  pfMadioe.** 

KXFBRIMKRTAIi  FABU.  A  turn  dcfotod 
to  the  aaoertaining  of  the  best  properties  of  agri- 
cr^Itund  plants  and  stock  animaU,  and  of  the 
adaptation  of  new  varieties  of  them  to  the  uses 
af  ordinary  &rma.  Aa  aKporimental  farm  of 
'  acrely  2*j0  or  3(X>  acres  in  extent,  cannot  afford 
aoope  and  facilities  for  any  proper  experiments 
aihaacw  ia  tiiage,  6»  almost  any  exporiinento 
in  the  breeding  and  rearirp;  of  stock,  or  for  one- 
of  the  most  a>mmon  or  ordinarily  desir- 
spitiiMato  upon  agricultural  plania;  an 
axpcnmental  fartn  :f  any  size  managed  t  y  socond- 
fate  a^culcuriats,  or  laboured  by  second-rate  or 
workaicn,  can  aoitliar  tineir  a  oompe- 
«f  ■cieBOO  aad  skill  into  any  of  the 
experiment!,  nor  comnaild  tbe  confidence  of  or- 
diaary  farmers  in  their  reanlte;  and  an  agacul- 
toiri  im  off  avan  the  best  poHiUe  character,  as 
to  at  cHice  amplitude  of  extent,  variety  of  depart- 
meaiM,  and  auperiority  of  management  and  work- 
iftg,  is  tetanded  foM/  for  the  inprovauMit  of 


meat  at  one  time,  the  crops  in  the  rotation  with 
them  win  ba  fMiad  to  ooeopy  nearly  1,000  aera 
imperial.  The  vimouo  seeds  which  wouhl  be  cul- 
tivated for  other  purposes  than  grain,  would  oc- 
cupy, we  presume,  other  l,i)00  acres;  for  it  must 
be  held  in  remembrance,  that  they  also  must  be 
ci;ltivatcd  in  divisions  which  the  plourli  m-ist 
operate  upon.  It  is  not  so  easily  foreseen  what 
extent  of  gromid  the  live  ito^  froold  nqniia. 
What  with  grazing,  top  dressing,  and  experi- 
mente  on  various  kinds  of  pacture  grasses  at  dif- 
ferent devatknis,  the  spaee  nutt  be  omirfdnaUe. 
Soiling  grass  in  summer,  and  turnips  and  other 
roots  in  winter,  would  be  partly  furnished  by  the 
grain  divisions;  but  with  all  these  assistances, 
we  conceive  2,C)00  acres  would  be  requit^,  one- 
half  in  the  hill,  and  the  ether  half  in  the  plain. 
But  as  experiments  should  be  tried  with  black- 
fiuwd  sheep,  small  blade  oattle,  and  hemes,  on 
heath  pasture  in  summer,  2,000  acres  rrould  not 
suffice  for  this  department.  The  phmtations  dia- 
persed  in  diff«mit  dttiationa  over  the  &nn  wonld 
require  1,000  acrca;  and  bog  and  muir  Innd  a 
oouple  of  hundred  aoree.  Thus,  the  experimen- 
tal fiurm  fhoald  comprehend  d,£00  acre*  to  do 
justice  to  aiaiy  subject  which  ought  to  be  experi- 
mented upon.  As  the  farm  would  contain  S,000 
acres  of  good  and  tolerable  land,  we  conceive  that 
SOs.  an  acre  would  not  be  an  over-estimate  of  its 
value,  timt  is,  at  a  yearly  rent  of  X.'J.OOO,  regard- 
less of  the  value  of  the  bog  and  muir  land.  As 
to  the  stoddog  and  bi^ldiaga,  thdr  vafaw  would 
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probablj  be  not  less  than  £20,000 ;  although  it  is 
probable  much  of  the  live-stock,  and  manj  of  the 
implements  of  husbandry,  would  be  contributed 
jn  donations  bjr  ag^culturists.  The  annual  ex- 
penses of  such  an  establishment  would  be  diffi- 
cult to  estimate.  There  must  be  much  hand- 
laboor,  for  whieli  women  m  peevliulf  Mki>tod. 
There  must  also  be  many  sTipcrinteTrlcnts  no<? 
•eased  of  thorough  practical  knowledge.  Acute 
obaemtion  ahould  be  the  {nindpil  dist«cteri«U« 
of  these  superintendents ;  for  on  accuracy  of  ob- 
lervation  and  correotoees  in  recording  results, 
the  Talae  of  the  expeniii«at»  as  w  inomtbe  to 
imitation  mainly  depandt.  naiiagar  of  moh 
a  farm  ahould  he  a  man  of  no  common  attain- 
meata.  In  him  perfect  science  and  perfect  prac- 
tioe  should  '  moet  together.* — ^To  many  this  esti- 
mate of  the  size  and  cost  of  an  experimental  farm 
wiU  appear  extravagant.  Thus  estimated,  it  is 
oerlainly  a  eosUj  aelahBsliiDaiit.  Bnk  triiea  the 
multiplicity  of  objects  which  claim  its  attention 
are  considered,  its  extent  will  be  found  not  to  be 
overstated.  Soma  think  500  aorei  wonld  answer 
the  purpose.  Why,  if  all  the  objecte  which  should 
be  found  in  an  experimental  farm  were  merely 
accommodated  with  growing  and  standiog  room, 
that  space  would  not  ba  aUa  to  contain  them. 
Minute  experiments  on  the  progressive  develop- 
ment of  plants  through  the  influence  of  manure 
and  dtoiate^  maj  be  integeeting  iavattigationa 

to  the  botanical  physiologist,  and  such  primriry 
experiments  are  absoluteliy  requisite  tu  establiah 
the  exeeOenee  or  worthlimiwin  of  plants,  and 
they  would  not  occupy  much  ground;  but  to 
stop  short  at  this  stage,  and  not  pursue  the  cul- 
ture of  plants  on  a  scale  commensurate  with  the 
operations  of  a  farm,  would  be  to  render  the  ex- 
porirnenta!  farm  of  little  avail  to  practice]  hn-?- 
baadry  and  the  interests  of  farmers.  There  may 
be  difficulty  fat  the  reeeanh,  but  we  oonodTe 
that  a  farm  of  the  extent  required  could  be 
found,  although  all  the  land  might  not,  perhaj^ 
beloog  to  the  eame  hindlord.  Buoh  a  turn,  ren- 
dered highly  fertile  by  draining,  manuring,  lim- 
ing, and  labour,  and  plenished,  as  an  experimen- 
tal fiarro  should  be,  with  all  the  varieties  of  erops, 
stock,  implements,  and  woods,  would  be  a  mag- 
nificent spectacle  What  a  field  of  observation 
for  the  botanist  and  physiologist,  amongst  a  mul- 
tiplidty  of  ol^eeta  mbeenrient  to  experiment! 
What  a  laboratory  of  rrsfarch  for  the  chemical 
analyst  and  compounder  in  every  possible  variety 
of  eartha,  manuree,  plants,  and  pniduete  of  vege- 
tation !  What  a  museum  of  oljects  for  the  na- 
turalist to  acquire  the  living  habits  and  instincts 
of  animals  useful  to  man,  and  hurtful  to  the 
fruits  of  his  labour  [  What  an  arena  of  skill  for 
th?>  praftifTil  hii'^handman  to  exercise  his  inge- 
nuity lu  varying  the  modes  of  culture!  What 
ao  object  of  intense  curiosity  and  wonder  to  the 
ri:f *tc  labourer  !  .\l>ove  all.  with  what  interest 
and  solicitude  would  the  patriot  contemplate  the 
appUaaoM  of  neh  a  mighty  engine  eet  in  motion 


EXTRACT. 

to  work  oat  Hie  probtem  of  agrionllival 

perity !" 

EXPOSURE.  The  slope  of  a  field  or  garden, 
;  or  the  aspect  of  a  wall,  in  reference  to  the  sun- 
'  shine  and  the  prevailing  winds.  It  is  as  various 
as  the  points  of  the  compass.  A  slope  or  aspect 
toward  the  eouih  ia  ealled  a  fonthen  ezpoenre; 
a  slope  or  aspect  toward  the  east  is  called  an 
eastern  exposure ;  and  so  of  the  other  points. 
A  sonth  by  eaatem  exposure,  or  a  aonth-aooth- 
eastern  exposure,  is  esteemed  the  best  for  a  gar- 
den, on  account  of  its  commanding  the  pligr  of 
the  morning's  sunshine,  and  alRnrding  proteetioik 
from  the  violence  of  waelerly  and  south-westerly 
winds.  A  F'lnthprn  oTpoeare  of  clay  land  is  ex- 
cellent, and  rank:i  next  to  a  6outh-south-«&stern 
exposnze ;  but  a  southern  exposure  of  thirsty 
arenaceous  land,  though  extremely  well  suited  to 
winter  crops,  is  apt,  in  dry  hot  summen,  to  draw 
down  upon  iti  vegetation  a  withering  and  bnm- 
ing  drought. 

EXPRESSED  OILS.  Those  which  are  ob- 
tained from  bodiea  only  by  pressing,  to  diifein- 
guisb  them  from  animal  and  essential  oils,  which 
last  are,  for  the  most  pert,  obtained  by  diatillap 
tion. 

BXT&AOC    When  chemists  use  tUa  tenn, 

they  generally  mean  th^  product  of  an  aqueous 
deooction.   In  pharmacy,  it  includes  all  those 
preparations  from  vegetables,  which  are  separ- 
ated by  the  agency  of  various  liquids,  and  after- 
wards obtained  from  such  solutionsi,  in  a  solid 
state,  by  evaporation  of  die  meneferanm.  It  aloo 
includes  those  substances  which  are  held  in  solu- 
tion by  the  natural  juices  of  fresh  plants,  as  well 
as  those  to  which  some  menstruum  is  added  at 
the  time  of  preparation.   Now,  such  soluble  mat- 
ters arc  various,  and  mostly  complicated,  so  that 
chemical  accuracy  is  not  to  be  looked  for  in  the 
appUoation  of  the  tenn.  Some  ehmnieti,  how- 
ever, have  afBxcd  this  name  to  one  peculiar  mo- 
dification of  vegetable  matter,  which  has  been 
flailed  txtnuli^e,  or  «s(raer,or«n(lnKrti»e  prinnplt; 
and,  as  this  forms  one  constituent  part  of  com- 
mon extracts,  and  possesses  certain  characters,  it 
will  be  proper  to  mention  such  of  them  as  may 
influence  its  pharmaceutical  relations.   The  ex- 
tractive principle  has  a  strong  taste,  differing  in 
different  plants :  it  is  soluble  in  water,  and  it« 
Mhrtion  opeedily  rana  into  a  elate  of  patreAbo* 
tion,  by  which  it  is  destroyed.    Reprated  eva- 
porations and  solutions  render  it  at  last  insolu  ble, 
in  consequenoe  of  its  flomtnnation  with  oxygen 
from  the  atmosphcro.    It  is  soluble  in  alcohol, 
but  insoluble  in  ether.   It  unites  with  alumine, 
and,  if  boiled  with  neutral  salts  thereof,  preoipi. 
tates  them.   It  precipitates  with  strong  acida^ 
and  with  the  oxides  from  solutions  of  most  me- 
tallic salts,  especially  muriate  of  tin.   It  readily 
uidtee  with  alkalies,  and  forma  oomponida  with: 
them,  which  are  soluble  in  water.    No  part  how- 
ever, of  this  subject,  has  been  hitherto  suthcieatly 
frn««wfllHI-  Inthepreparatieii«#Bllthe«stmola^ 
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1 1  EXTBAVASATION. 
I  llMlioiidoaFliafmMopiebfeqviiwtiislilitinifttt 

}>e  f^-npnnitrd.  nf?  rpprrlilyas  possible,  in  a  broad, 
1 1  sh&llow  dibh,  hy  means  of  a  water-bath,  uottl 

they  M^oired  m  touiaUnm  proper  for  mtk* 
I  ing  pillri ;  and,  towards  the  end  of  the  inspissa- 
I  taoo,  that  they  should  be  constantly  stirred  with 
T  ft  WDodett  tod.  These  general  rules  require  mi- 

I  note  and  accu  rate  attention,  more  particularly  in 
the  immediate  evaporation  of  the  golnfinn.  whe- 
ther prepared  by  expression  or  decoction,  in  the 
manner,  as  well  as  the  degree,  of  heat  by  which 

I  it  is  performed,  and  the  promotion  of   it  by 

I I  «baaging  the  surface  by  constant  stirring,  when 
II  Umi  £iaor  bagiaa  to  ihidivn,  and  «ven  by  direct- 
ing a  strong  ctirrent  of  air  over  its  surface,  if  it 

I  can  conveniently  be  done.  It  is  impossible  to 
'  ii|ga]M»tlMteaipei«tai«if  anakedfirabaitsed; 
I    tmdf  to  prevent  the  extract  from  burning,  the 
;    use  of  a  watar-bath  is,  thenCaiM,  absolntaly  na- 
i  ceseary. 

KXTRATASATIOV.    The  efifusioii  of  any 
i  iaids  of  an  anim:il  or  a  vegetable  from  its  pro- 
I  per  vessel  into  a  neighbouring  texture  or  cavity. 
I ;  Sdamvasatioa  of  Uood  in  aaii,  wbm  alTaoting 

ar.v  of  the  larc^r-r  vp^^'c^s.  is  in  nil  in^tnnccs  a 

^  serious  occurrence,  and  in  some  instances  inevi- 

I  tablyaadtoddenlyfctaL  Xitn'raMtion  of  blood 

I  into  t  he  c  llu'ar  membrane  of  horses  is  either  an 
j  acoompamment  of  inflammation  or  an  effect  of 
I .  cztarftal  ^nhaaa.  In  the  former  case,  it  is  re- 
( j  dooed  to  aonndaeiw,  or  perhaps  to  the  condition 

of  a  hard  tumour,  by  the  cure  of  the  primary 
disease ;  and,  m  the  latter,  it  is  either  so  slight 
j    as  to  ba  nadneed  by  the  natural  abiorption  of 
the  extravasated  blood  into  the  «rstem,  or  so 

I I  serious  aa  to  occasion  bad  ulceration,  and  in  ex- 
1 1  tovoM  eases  daath.    Bxtravantikm  of  gaseent 

;  matter  into  the  cellular  membrane  of  the  horse 
I  CMMtitutM  emphysema.  Se«  the  articles  laiLAX- 
I  HivKMr,  Bavtia,  and  BvnimitA. 
I       Extravasation  of  the  sap  of  trees  and  shrubs 
'    appears  either  in  the  interior  of  the  bark,  or  on 

(its  exterior,  in  the  form  of  a  resinous  matter,  a 
gammy  nutter,  or  a  wuooa  watar.  It  ia  often 
teen  in  the  resinous  form  in  old  wounds  or  round 

(dead  knots  in  fir  timber  when  sawn  up  for  use  i 
tt  finaqoattlly  ooooia  in  tba  gammy  fona  at  the 
wounds  of  such  drupaceous  fruit-trees  as  have 
I  received  a '  wind-shake ; '  and  it  may  somtUmes 
I  ha  aoan  in  Hm  watery  form,  or  aa  a  e^oua  liquid 
'  I  discharge,  in  the  wounds  of  old  elms  where  either 
i  living  or  dead  branches  have  been  wrenched 
\  away  from  the  stem.  Two  of  the  worst  and  most 
i  eonunoa  forms  of  it  an  noticed  in  the  articloi 
Catxjtr  and  Plsthoba.  A  reputed  but  altogether 

Iimagutary  form  of  it  is  noticed  in  the  article 
Bonr*!^.  Anotbar  reputed  but  quite  uavaal 
'  forta  of  it  is  ascribed  to  a  local  contraction  of  the 
i  sap-veaMia.  Ihia  is  said  to  oocur  in  trees  which 
I  bean  gfuftad  or  budded,  and  is  alleged  to  be 
;  the  cause  of  the  apparent  swf  llinp  by  which  the 
I  seioa  sometimes  outgrows  the  stock.  But  the 
I  ivtgrowth  is  r^lly  no  sign  of  disease,  and  can- 


£Y£.  8U3 
aol  be  eeuidared  aa  a  Noaptedaof  axtTwiMied 

sap;  for  when  lairl  opm  by  the  pmv,  it  is  found 
to  consist  of  the  same  number  of  ligneous  layers 
aa  the  stock,  and  to  differ  onfy  in  the  compara- 
tive thickness  or  gros.'incss  of  the  deposit  of  which 
the  successive  layers  are  composed.  "  Of  this 
&et,"  says  Mr.  Main,  "  many  instances  might  be 
adduced,  as  occurring  among  grafted  trees,  when 
the  ?tnck  and  graft  arc  dissimilar  in  constitu- 
tion. Tliat  gum  is  often  seen  oozing  from  the 
swollen  part  is  quite  true;  but  this  is  from 
bruises,  which  this  projecting  part  is  more  liable 
to  than  any  other  i»rt  of  the  trunk."  i 

A.  freqaent  and  enwedingly  evhansttng  kind 
of  extra vasatinn  is  the  flow  of  sap  from  r.'ounds.  , 
The  intentional  withdrawal  of  sap  is  practised 
upon  many  trees,  particularly  upon  vines,  birches, 
sugar-maples,  and  many  kinds  of  palms,  for  eco- 
nomical purposes ;  and  the  quantity  of  sap  thus 
obtained,  without  any  serious  injury  to  the 
plants,  is,  in  some  instances,  wonderfully  great. 

But  this  op'Tntion  i"!  trrhnicrtjly  called  either 

bleeding  or  tapping,  and  cannot  bo  r^arded  as 
theinHielleu  of  dinaee^er  aaapraper  ectrava- 

sation.   But  when  intcntiontd  tapping  is  nnduly 
prolonged  or  allowed  to  become  morbid,  or  when 
aurouttd  or  contusion  iainlHeted  on  s  tree  wbioh 
cannot  afford  to  lose  any  of  its  sap,  and  especi- 
ally when  any  inoiuon  is  made  in  early  spring 
previona  to  the  fall  development  of  the  foliage, 
aanious  water  or  some  collection  of  other  foreign 
mattT  is  almost  certain  to  effect  a  lodgynent, 
and  lo  cause  local  swelling  and  perhaps  cunsti-  i 
tutional  languor  and  disease.   "  The  best  mode  I 
of  checking  s  ich  exudations,"  says  Mr.  G.  W.  i 
Johnson,  "  is  by  placing  a  piece  of  sponge,  dipped 
in  a  solution  of  snlphato  of  iron,  upon  the  dia- 
charging  pln<  ^  covering  the  sponge  with  a  piece 
of  sheet  lead,  and  binding  it  on  firmly.  The  snl- 
phato note  aa  a  styptic,  promoting  die  oontrao- 
tion  of  the  mouths  of  the  vessels ;  the  sponge 
encourages  eieatriiatioiL;  and  the  lead  azclodei  i 
moisture."  I 

£XUVI.£.   This  term  among  naturalists  de-  ; 
notes  the  cast-off  parts  or  covrrings  of  animals, 
as  the  ekins  of  serpents,  or  thuso  of  oiterpillars  | 
and  ether  insceto.  | 

EYE.    Thv  orc;an  of  vision.    It  is  po5^c?'cr!  by  i 
ail  the  active  species  of  animals,  except  the  few  I 
whidi  live  in  darknesa  and  do  not  need  it;  and,  I 
in  every  instance,  from  its  largest  size  in  man 
and  quadrupeds,  to  its  minutest  and  microscopic  ' 
form  in  the  smallest  insects,  it  is  a  museum  of  i 
wondeiii  •  cdleotion  of  complicated    rganiza-  ', 
tions,  a  system  of  intricate  and  multitudinous  j 
adaptations,  a  mimic  universe  of  the  results  of  ! 
design  and  wisdom  and  beneficence  on  the  part  I 
of  tho  Creator.   To  describe  it  fully  would  re 
quire  a  volume }  and  to  trace  all  its  mechanisms, 
its  adaptationo,  tte  ebenieal  rebitlons,and,  above 
all,  its  evidences  of  the  being  and  perfections  of 
its  Divine  Framer,  might  fill  volumes  enough  to 
conakitHto  n  libniy.  Wa  muat  ndbr  for  general 
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infomatiM  upon  it  to  technical  works  and  spe- 
cial treatises ;  and  we  feel  obliged  to  restrict  our- 
selvee  to  a  few  seatenoes,  in  close  connexion  with 
tlM  ittiiMdifttA  iatign  of  our  work. 

The  eye  of  quadrupeds,  though  usually  some- 
what different  from  the  human  eye  in  form,  and 
som«tiiiN*  iriddydHferentfrom  it  in  appendages, 
strictly  resembles  it  in  structure.  T!ie  eye  of  the 
horse  is  proportionally  larger  than  that  of  some 
other  quadrupeds  ;  it  is  situated  less  in  front  and 
more  to  the  side  than  in  man,  in  order  to  com- 
mand a  wider  lateral  r;i;iL^^  '  'f  view  ;  its  pupilar 
opening  is  elliptical,  aad  has  the  long  axis  par- 
aikl  to  tho  horiton,  so  a*  to  inoreaae  the  lateral 
field  of  vision;  and  its  edge  is  provided  with  a 
peooiiar  plom-ookmred  fringe,  which  is  supposed 
:  to  alworb  ooouion*!  exeeuN  of  light.  The 
I  horse  has  excellent  vision ;  and,  though  not  a 
,  nocturnal  animal,  can  see  better  in  obscuro  light 
I  than  maa.  His  eyo,  when  healthy,  is  full,  clear, 
i  dark-coloured,  and  nearly  circular;  and  when 
eminently  good,  it  ia  comprfratively  large,  yet  not 
oTer-promineni.    But  this  important  organ  in 
the  voet  valuable  of  the  domestic  animals,  is  so 
frequently  obscured,  defective,  or  totally  blinded 
I  from  dis^tfe,  as  always  to  require  dose  euminar 
tioB  <«  the  part  of  the  porobaier  of  tbe  hone, 
and  special  tenderness  And  care  on  the  part  of 
his  owner.   "  I^"  eaje  Mr.  Winter,  "  the  eyebaU 
is  rank  into  tto  €rWt»  producing  a  corrugated 
appoMMoe  of  the  lids,  we  may  suspect  latent 
disease.    If  a  horse  shies,  wc  should  be  doubly 
careful  in  our  examination  of  these  organs,  as 
this  habit  oOeii  arises  fnm  defective  vision. 
Some  horses,  usually  with  a  considcralile  quan- 
tity of  white  about  the  face,  have  what  is  termed 
I  wall-eyeo.  In  theee  turn,  the  irie  ii  foond  to  ho 
deficient  in  its  natural  colour,  giving  a  white 
appearance  to  it.    They  are  not  known  to  be 
more  liafalo  to  affeetiaitt  of  tlie  eye  tbea  thow  in 
which  this  peculiar  defect  is  absent ;  but  cer- 
tainly it  does  not  increase  the  beauty  of  the  ani- 
maL"   A  horso  whose  eye  exhibits  more  than  a 
normal  proportion  of  white,  has  gencnDy  a  vici- 
oos  temper.  The  principal  diseases  which  attack 
the  eyes  of  horses  are  amaurosis,  cataract,  in- 
I  flannmtioB,  ophtiitliiiis,  and  €ltti». 
'      The  eye  of  the  ox  is  situated  more  on  tho  side 
j  of  the  face,  more  in  a  situation  to  command  a 
j  wide  latenl  field  of  Tidoo,  tiua  oven  in  tho 
;  horse.   "The  ox  in  a  state  of  nature,'^  remarks 
I  Touatt,  "  being  expooed  to  the  attacks  of  ferooi- 
I  ous  animals,  needs  an  extended  field  of  vieioa  in 
I  <Mrder  thot  ho  najr  perceive  the  approach  of  dn- 
gcr  from  evpry  quart<>r     He  is  oftencr  the  pur- 
sued than  tbe  pursuer,  and  therefore  requires  a 
1 1  ktenl  inateador  a  aanowhat  fbnraid  diraotioa 
j  j  of  the  CTC*!.   Thf  rro^  arc  prominent,  in  order  to 
1 1  increase  tbe  field  of  vision ;  and  they  are  reoder- 
,  ed  thus  proannent  by  tho  naaa  of  hik  whioh  ia 
;  accumulated  at  the  hack  of  them.    A  prominent 
I  eye  is  reckoned  a  good  point  in  a  beast ;  it  shows 
I  tiio  magnitude  of  this  mass  of  £at,  uid  therefore 
tl 

l::  ^  


the  probability  of  fat  being  aoownulated  else-  J 
where.    This  prominence,  however,  should  not  | 
be  accompanied  by  a  ferocious  or  unquiet  look ;  ^ 
fbr  faraodcn  have  agreed  that  neither  the  graxing  i 
nor  the  milking  bea«t  can  hav.»  too  placid  a  coun-  ' 
tenanoe,  or  be  too  quiet  or  docile  in  her  habita."  i 
See  the  artidea  Banntiro,  Catf  ti^  and  Gov.  | 
The  roof  of  tho  bony  cavity  which  the  eye  of  the 
ox  occupies,  is  very  strong  in  order  that  it  aaaj  | 
renst  fracture  Cram  the  many  aoddenla  to  yMfik  I 
he  is  exposed;  yet,  mainly  in  conaaqnonoa  of  I 
the  brutal  tTontm"nt  which  f!  cks  very  gene-  I 
rally  receive  trom  herdsmen  and  drovers,  it  ac-  ' 
tnallj,  ia  not  a  fcw  instances,  suffers  fracture.  | 
Exostoses  on  the  walb  of  the  cavity,  and  wound^ 
in  the  fleehj  accompaniments  of  the  eye  and 
even  in  tho  eye  itaelf,  are  aho  not  infrequently  j 
occasioned  hy  blows,  probings,  pr  aiu'lna;,  ivii  J  g(>r-  | 
ing.    "What,"  aignificantly  exclaims  Youatt, 
"  would  become  of  muaj  of  oar  axon  that  are 
driven  to  Smithfield,  and  whose  haoda  are  oover- 
ed  with  f'ontupionR,  if  tlr.it  hour  were  not  near 
which  delivers  them  froui  the  barltarity  of  man'" 
The  other  diseases  which  attack  the  ogre  of  the 
ox,  and  also  the  rvc  nf  the  sheep,  are  nearly  the 
same  as  those  which  occur  in  the  eye  of  the 
bono.   800  the  artidea  AKAoaona,  OAvanaof  , 
Ixri  AMjtanoji,  OnmLium,  BumnnH,  and  Fi- 

LAKIA*  I 

The  eyelida  of  both  boreea  and  cattle,  bctt  espe-  1 
daily  thoaa  of  the  latter,  are  exceedingly  subject  ! 

to  accidents  and  annoying  ailments.    When  the 
eyelid  ul  a  horse  is  so  cut  by  accident  as  to  be 
cloven,  dissevered,  or  even  partially  disparted,  the  1 
lips  of  the  cut  should  be  stitched  together  with  | 
a  straight  needle,  yet  not  drawn  tightly  together  1 
bat  merely  broo^t  Into  oontaefe,  and  not  pr»>  | 
perly  sewed  but  merely  attached  by  a  single  j 
stitch.   When  more  stitches  than  one  are  made,  1 1 
•0  aa  to  parae  the  lipo  of  the  wound  together  in  1 1 
the  way  practised  by  some  old-fashioned  farriers, 
they  will  probably  break  in  twenty-four  hours, 
and  leave  the  wound  in  a  worse  condition  than 
at  first.  Inthe  judicious  treatment  of  all  wounda  j 
of  the  eye  and  its  appcndnp-pj,  the  main  care  is  ■ 
to  prevent  or  abate  intiammation  by  means  of  | 
fbnrantationa  and  pooltieea,  and  to  maJDa  no  more  1 
manipulations  or  artificial  appHcntions  than  are  ' 
barelj  necessary  to  coax  the  constitution  into  1  j 
tho  work  of  adf'healing,  and  to  prevent  obatrn^  | ! 
tions  from  being  thrown  in  that  w.ork's  waj. 
Soft  (bngous  tumour*  about  the  eye  or  eye-eocket  ! 
of  dther  ox  or  horse,  can  be  removed  only  by  tba  ' 
aae  of  the  knife  fn  the  hands  of  a  very  skilful  opa> 
rator.  ScalinMS  round  the  edge  of  the  ox's  eye,  or 
a  series  of  pustules  similar  to  what  is  called  stye  1 
in  tho  ofo  of  man,  maj  be  vaoMvod  bgr  n  oantieue 
use  of  white  vitriol  wash,  goulard  lotion,  or  ni- 
trated ointment  <^  quicksilver. —  Winter't  Horte 
in  BtaUk  and  ZKssssc— ITSitiAiV  FetorAwfy.— 
Gibtoti'a  Farriery. — Blaine't  Veterimtrif^TtiittfM 
Wortt.—Clater't  Cattle- Dvctor. 
EYE-BRIGHT,  — botanically  Enphrana.  A 
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geam  habtowu,  «n»iB«iittI  planto,  of  the 
figwort  order.  TIm  officinal  species,  Euphrasia 
of  coudU,  is  an  annual  weod  of  the  pastures  of 
Britmin.  It  poweaaes  great  beautjr,  aad  abounds 
in  4rj  hiwtht  aad  upland  aheep-walka.  .It  loves 
to  c^wer  among  heath  and  grass,  and  will  not 
grow  in  gardens  or  among  plants  of  taller  stature 
thMk  itid£  Ite  stMD  k  Inod,  foaiHwnicfvd,  uid 
from  2  to  6  inches  high  ;  its  lr-.vu8  aro  flat, 
broad,  bright  green,  and  indented ;  and  its  flow- 
Mi  wenaall,  while,  and  spotted  or  streaked  with 
dark  colours,  and  hloom  from  July  till  Soptem- 
ber.  This  plant  is  eaten  by  sheep  and  cattle,  but 
jj  refused  bj  swine.  It  was  formerly  held  in 
esteem  bj  herbalists  for  the  preparation  of  a 
hoHmtiiiii  ^tTTlng^^r^*^t  ^••waiw;  and  it  iha» 
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(tbtaitked  the  name  of  eje-bright,  and  conferred 
that  name  upon  the  whole  of  the  genus  to  which 
it  h.-longs;  !mt  it  has  completely  lost  its  mcdi- 
ciiiiii  tcputation.  A  dwarfish,  slender,  and  richly 
culourcd  variety  of  it  occurs  in  some  parts  of  the 
Scottish  Highlands;  and  a  large-flowered  and 
somewhat  purple-tinted  variety  is  found  on  the 
Alptr— Three  hardy  aanoal  spedci,— the  flax- 
leaved,  10  inches  high,  with  purple-flowers, — the 
alpine,  a  foot  high,  with  yellow  flowers, — and  the 
yellow,  90  iiidiei  high,  with  yelloir  flowers,— 
hare  been  introduced  within  the  last  30  years 
from  continental  Europe ;  and  nearly  thirty  other 
species  have  been  botanioallj  descrU)ed. 
BTSUD.  SoeSn 


F 


FABA.   See  Brxf 

FABIANA.  A  rect'otly  discovered  genus  of 
ornamental,  tropical  plants,  of  the  night-shade 
family,  but  possessing  the  habit  of  the  heath 
order.  The  imbricated  species,  F.  imlrieataj  is 
a  anam  bri^rt^-giceB,  Chlliaa  ahnil^  aomewhat 
rvr*exDbling  a  tamarisk  or  an  arbor-vitas  ;  and 
when  in  bloom,  it  is  loaded  with  snow-white 
floima  reecmMbig  those  of  lome  of  the  heaths. 

FABRICIA.  A  genus  of  ornamental,  ever- 
green, Atistralian  shrubs,  of  the  myrtle  tribe.  Four 
species,  yellow-flowered  and  about  a  yard  high, 
lave  been  iatrodueed  to  the  gienhouses  of  Bri- 
tain. They  possess  considera>)le  affinity  to  the 
faperh  genera  eucalyptus  and  caliistcuion. 

VACK.  The  front  of  the  head  of  man,  of  quad- 
rupeds, and  f  some  other  animals.  The  face  of 
the  hMM,  as  compared  to  the  cranium,  is  larger 
Ihaa  tint  of  the  on ;  aad  the  fiuw  of  the  ox,  as 
al»5  compared  to  the  cranium,  is  larger  than 
that  of  the  aheep.  The  lower  portions  of  the 
frontal  bones  which  eoutitute  the  upper  part  of 
thrfirT.Tf  considerably  longer  and  deaoendmuch 
lower  in  the  sheep  thLin  in  the  hor'se  ;  and  they 
iorm  the  roof  of  much  ol  the  nasal  cavity  of  the 
dMsp,  aiul  make  almost  a  right  angle  just  above 
his  ortnt,  while  they  desoend  in  quite  m  atrai^t 
dtiectaon  in  the  horse. 

FACTO&  SeaAABV. 

tMCES.   See  Excremext. 

FAGGOT.  A  bundle  of  the  spray  of  hedges, 
the  thinnings  of  coppices,  or  the  pruning  of  woods. 
It  may  b«  of  any  convenient  sise,  and  may  be 
applied  to  any  one  -^-f  many  economical  purposes ; 
i»at  it  is  tuaaiiy  tied  with  a  twig  of  h;uel  or 


willow,  and  nsed  either  faj  bakers  or  tut  ordiaaij 

fuel. 

FAG  A  R  A.  A  genus  of  tender  evergreen  trees 
and  shrubs,  of  the  rue  family.  The  Pterota,  F, 
pUrota,  called  by  Thunberg  Xanthoxylon  jtttroia, 
is  a  tbnber-ttee  of  the  West  ladies,  earrying 
green  blossoms  in  autumn,  and  usually  attaining 
a  height  of  about  2fi  feet ;  and  both  this  species, 
and  two  tall,  white>flowered,  shrubby  species,  have 
for  a  long  time  been  cultivated  in  British  collec- 
tions. Several  introduced  species  formerly  classed 
as  fagaras  are  now  assigned  to  other  genera  ;  and 
between  a  doaen  and  a  score  of  nnintroduoed 
species  are  known  to  botanists, 

FA00.N1A.  A  genus  of  curious,  evergreen, 
nndershrobt^  of  tibe  bean-caper  fiunily.  The  Cre- 
tan species,  F.  cretica,  was  introduced  to  Bri- 
tain about  a  oentury  ago  from  Ckndia.  Miller 
calls  it  the  thorny  trefbU  of  Orele.  Its  brandies 
spread  close  to  the  ground,  and  cxt*  n  J  on  all 
sides  to  the  distance  of  a  foot  or  upwards  ;  its 
leaves  are  opposite,  trifoliate,  oval,  plain,  and 
smooth  ;  two  pairs  of  qrines  come  out  at  each 
joint  of  the  branches,  immediately  below  the 
leaves  ;  and  a  single,  fivc-pctalled,  blui&h-purple 
flower,  comes  out  at  the  same  pUoe  as  each  pair 
of  spines,  and  blooms  from  June  till  August. 
Two  other  species  have  been  introduced ;  aad 
ssvea  or  dght  nora  aia  kaowa. 

FAOOPYRUM.   See  BccavBiAf. 

FAQUS.  SeeBssco. 

FAIR  A  periodical  ooaooaiw  of  people,  at  a 
stated  place,  for  the  selling  and  buying  of  com- 
modities, for  the  hiring  of  servants  and  labourers, 
and  for  indulgence  in  holiday  amusements.  One 
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cksfl  of  ancient  fiUn  vere  annual 

the  festivals  of  patron  saints,  held  in  the  vicinity 
of  the  saints*  abrines,  and  drawn  together  bj  the 
oupiditf  of  Uthopi  and  ibboto  for  the  ezaoUon 
of  tolls,  and  by  the  licence  of  fun  and  riot  under 
the  pretence  of  rehgion  ;  and  another  dass  were 
great  provincial  ooooouraeB  at  times  most  snit- 
abto  Cmt  general  buriaett,  held  on  moors  or  com- 
roona  or  other  open  tracts  in  the  centre  of  the 
proviaoM,  and  drawn  together  by  the  rudeness 
of  the  eomiiMrebl  cireamitwioai  of  todotj*  tnd 
for  the  purposes  of  the  most  miscellaneous  trafBc 
or  of  universal  marts.  Many  remnants  of  the 
fimner  class  still  exist  in  varioos  parts  of  Ireland, 
particularly  in  the  remote  and  roost  Roraish  dis- 
trict?, under  the  name  of  "  pattern*?"  or  patrons; 
and  several  gigantic  remains  of  the  Litter  exist 
«t  Loipeie,  FrMi1(ibrt-0ii-t]ie>Meiiie^  end  other 

places  on  the  Continent  of  Europe.  The  holiday 
class  gave  rise  to  the  very  name  of  fair,  which  is 
eimplj  en  engHeis^ment  of /ma,  the  Latin  word 
for  holiday  ;  and  they  probeUj  imparted  that 
name  to  all  sorts  of  etated  concourses  in  the  open 
air,  in  consequence  of  the  speedy  and  general 
blending  of  holidey  nmiuenent  with  efery  kind 
of  business.  So  late  as  the  second  decad  of  th-' 
16th  century,  fain  continued  to  be  the  principal 
■eenee  of  inffio  in  some  distriote  of  England 
which  are  now  studded  withnerfcet  towns  ;  and, 
down  to  the  present  day,  thcv  continue  to  be  the 
grand  marts  fur  all  merchandise  in  some  of  the 
remote  parts  of  the  Scottlth  Bigfakndl. 

Some  fiurs  of  the  present  day  differ  little  from 
the  Irish  "patterns but  others  are  provincial 
and  afanest  nationil  asarte  Ibr  ftrm-sioelc  and 
agricultural  produce ;  and  most  differ  from  re- 
gular weekly  markets,  principally  in  being  larger 
and  more  infrequent.  Almost  all  business  fairs 
possess  importance  to  farmert ;  and  aome  oonsti- 
tute  their  chief  or  perhaps  their  only  opportuni- 
tiee  of  effecting  profitable  sales  or  purchases  of 
■tmA.  Tct  very  few  are  tuAeiently  known  be> 
yond  their  immediate  neighbourhood  to  do  effi- 
oient  service  to  the  general  interests  nf  njp-icul- 
ture.  Reports  of  them  ought  to  be  as  minute, 
exact,  comprehensive,  and  in  all  reepeets  statis- 
tical as  those  of  the  br -t  rnrv.-n:?.r\if\^-  \  th(  v 
ought,  in  all  cases  of  live  stock,  to  state  the 
nnmben  nmally  exposed  to  sale,  the  precise 
breeds  which  compose  these  numbers,  the  propor- 
tions of  the  different  breeds,  the  districts  which 
supply  them,  and  the  districts  to  which  tbej  are 
driven  ;  and  they  ought,  In  evoTy  instance,  to  be 
made  upby  iin}>:irti:Ll  competent,  and  authorized 
individuals  or  bodies,  so  as  to  be  free  from  the 
misehievotts  eolonrings  of  prc;}ad!ee  and  interest. 
Excellent  notices  of  the  Scottish  fairs — though 
iar  too  long  to  admit  of  any  useful  abridgment 
within  our  limits— are  given  in  the  26th,  27th, 
31  St,  and  36th  Nnmben  0^  the  QnartCTlyJoomal 

of  Agriculture. 

A  fair  cannot  legally  be  held  at  any  place  with* 
ont  rither  expreaa  penniMioii  from  die  Crown  or 


.  FAIRY-RING. 

raeh  pceMf^ive  right  as  is  mppoaed  to  rest  on 

fiomennctent  grant  whicTi  bns  passed  nut  of  record. 
Yet  any  fair  or  market  which  has  been  statedly 
held  during  twenty  years  beeomea  legs]  by  mere 
force  of  usaiT':  A  fee  for  leave  to  set  up  a  stall 
in  any  fair  is  due  to  the  owner  of  the  soil,  and 
may  be  reoovered  by  him  without  the  formality 
of  an  agreement.  l%e  raising  or  propagating  of 
any  false  report  with  the  view  of  forcing  up 
prices  at  a  fair  is  an  offence  at  common  law. 
TwooMBngUsh  statutes  provide  that  the  sapnior 
of  a  fair  shall  maintain  an  opf^n  place  for  the  sals 
of  horses,  that  a  book-keeper  shall  be  appointed 
by  him  to  receive  tells  and  make  entries  rsipeofe* 
ing  horses  from  two  hours  before  mid-day  tilt 
sunset,  and  that  this  official  shall  note  the  par- 
ticulars of  each  sale,  including  the  marks  of  the 
horse  and  the  namea  of  the  adler  and  the  por- 
ch aser. 

FAIRY-BmO.  A  circular  belt  of  mnshrooms 
and  of  deep  ewdnre  en  heathy  ground  or  on  bill  J 
pasture.  Themushrooma^ipaareiilyinBiitnmn;  ; 

btit  the  deep  verdure  appears  more  or  lessthrough- 
out  the  year,  and  is  so  conspicuous  as  to  arrest 
the  attention  of  even  a  oardeaa  obaerver,  and  ao 
curious  as  to  have  evoVrrl  theories  from  both  the 
superstitious  and  the  philoaophi(»l.   Some  fiuiy*  , 
rings  are  quite  small ;  bat  all  the  more  oon-  | 
spicuous  are  several  yards  in  diameter.  Popular 
belief,  throufh'>nt  the  middle  ages  and  down  to 
a  recent  period,  ascribed  them  to  the  midnight 
revels  of  elves  or  fiuries.  Sr.  Darwin  ascribed  i 
them  to  circular  discharges  of  electric  fluid  from 
the  clouds.   But  WoUaston,  Withering,  Smith,  | 
Dntroehet,  Turpin,  and  other  distingnlsiwd  ftm-  i 
golists  ascribe  them,  though  not  all  upon  the  same 
principles,  solely  to  the  growth  and  habits  of  ^ 
fungi.  WoUaston  taught  that  fungi  cannot  grow 
in  two  sneesarive  seasons  on  one  spot ;  that  on 
risinp;  fmm  any  spot  of  a  heath  or  a  pasture  on 
which  their  spores  have  incidentally  &Uen,  they 
eshanst  it  of  all  nonrishment  for  tiidr  own  order,  ■ 
but  deposit  within  it  a  very  rich  mass  of  nourish- 
ment for  grasses  ;  and  that,  in  consequence,  they 
extend  their  own  range  from  year  to  year  out-  ^ 
ward,  and  are  foUowed  by  a  bdt  of  rank  and 

deep  preen  hi  rbago,  luxuriating  upon  their  pre- 
vious year's  deposit,  and  exhausting  it  in  a  sin- 
gle oenrse  of  seasons.  Withering  proroulges  a 
closely  similar  theory  ;  and  remarks  that  only 
one  species  of  mushroom  is  ever  concerned  in 
maki  ng  any  one  fairy-ring.  Davy  seems  entirely 
to  adopt  WoUaston's  theory,  and  adduces  it,  in 
illustrntion  of  the  doctrine  of  the  rotntion  of 
crops,  as  the  most  remarlutble  known  instance 
of  the  powers  of  vegetables  to  ekhanst  the  aeQ  ef 
certain  principles  necessary  to  their  growth. 
Waring  nearly  agrees  with  Withering  ;  and  ob- 
serves that  the  herbage  witbin  the  fairy-eirdels 
usnaUy  very  rank,  and  abounds  with  the  sweet 
vernal  grass  and  the  common  daisy  The  theory 
of  Dutrochet  and  Turpin,  as  reported  by  Keith, 
ii  more  eUbormte,  panMaoa  eoMiderabla  adantifio 
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interest,  mnd  throws  much  light  <hi  the  obicure 
a.nd  difficult  principles  of  mushmom-ctiltivation. 
The  growths  from  the  deposited  sporules  of  a  field 
ntoshrootiif  are  tmall  thrBtds  or  bnndies,  inme- 
difttelv  below  the  surface  of  the  soil,  and  in  the 
dirvction  of  horizontal  nys.  **  These,  as  thejr 
•stand,  join  hf  aiiMtonMds,  and  bnmdi  off  and 
join  again,  till  they  farm  a  sort  of  net-work  of 
fibres  reflMnUing  the  skeleton  of  a  leal  This,  in 
Afarieu»camjtmtri»,  is  the  spawn  wUdi  gardeners 
ikipnaUtnninihrnnm  hrdrn  as  the  rudiments  of  their 
fattire  crop  ;  which  plcxn-;  Tnrpin  depif^nnt'^^ 
bj  the  name  of  thallus,  the  uiushruom  itself  being 
Bkodjr  the  fruit  Now  this  fruit,  which  is  pro- 
duced towards  the  circumference  of  the  rays, 
eooacs  of  course  in  the  form  of  a  circle  which,  for 
llw  fifftt  year,  is  vteiy  mall ;  and  when  it  deeayt 
End  dirt,  the  central  jir*  of  the  thallus  decays 
and  dies  aloog  with  it,  giving,  by  their  joint  de- 
Mvpqvtioii^  a  temporary  futility  to  the  soil, 
witt  ft  deeper  tinge  of  green  to  the  grass  that 
•Tows  on  !  t  Hence  the  first  circular  superficies 
of  green.  But  while  the  thallus  thus  dies  by  the 
MBtn^  it  itill  lives  and  elongates  by  the  drcum- 
fierenoe,  earrjing  the  fruit  further  from  the  oen- 
tze  erery  succeeding  year,  and  thus  enlarging 
the  civde.  Where  the  ftrtility  fe  exhausted, 
which  was  communicated  to  the  soil  in  the  first 
year  of  the  plant's  growth,  the  centre  resumes 
ite  original  and  pder  hne^  and  the  shade  of  deep 
green  is  confined  to  the  circumference,  where  it 
assumes  the  form  of  a  circular  belt,  as  it  is  usually 
to  be  met  with  in  oar  green  fields  or  meadows." 

FALLOW.  The  cleaning  and  fertitiuDg  of 
land  by  a  season  of  pulveriT-ttiATi  nnd  of  Spedal 
e^oeore  to  natural  chemicul  actiou. 

Thmrim  tf  FaUowing. — ^The  theories  of  fid* 
lowing  are  eiccedingly  various,  and  in  some 
ifwTinm  violently  conflicting.  A  few  well-in- 
ftneed  asrimltorisls  regaxd  all  fiJkwing,  in  any 
circumstances  whatever,  as  useloRS  and  wasteful ; 
•  larger  number  regard  it  as  useful  in  some  cir- 
and  niiaehievoni  in  othen ;  and  the 
t  majority,  though  on  much  diversity  of 
pnndple,  and  with  wide  differences  of  opinion 
as  to  it*  precise  operations,  regard  it  as,  in  some 
teas  eroiher,  essential  to  the  continuous  fertility 
or  the  periodical  renovation  of  all  arable  land. 
8a«ne  define  faUowiag,  "  the  clearing  of  the  land 
ftMM  weeiii  that  the  fiitnie  crop,  whatever  may 
W  sown  on  it,  may  posse^^i  tlr^  fnt-rgy  and 

•treagtb  of  the  soiL''  I>«  CaadoUe  dehoes  it  as 
nwMiatlnf  in  thii^ — that  every  three  or  lour 
years,  a  certain  portion  of  land  is  left  completely 
va^nt,  or,  as  it  is  said,  at  rest ;  and  this  year  of 
rest  is  devoted  to  laboarsmore  or  less  multiplied." 
Btr  Homj^rey  Davy  describes  it  as  "  a  very  an- 
cient practice,  still  much  employed,  in  which  the 
acil  is  exposed  to  the  air,  and  submitted  to  pro- 
«HMe  iriudb  an  fmrelj  nechanicaL**  Liehig 
says,  **  Failow  in  its  most  extended  sense,  means 
that  periiA  of  culture  daring  which  a  soU  is  ex- 
posed u>  the  actioa  of  *ke  weather,  for  the  par- 


poaeof  enriching  it  in  certain  soluble  ingredients ; 
in  a  more  confined  senee,  the  time  of  fallow  may 
be  limited  to  the  intervals  in  the  cultivation 
of  oeml  plaate^for  a  magadne  of  eoluble  tili- 
r-Lf.r.^  and  of  alkalies  is  an  essential  condition  to 
tile  existence  of  such  plants."    Professor  Renuie 
says,  "  Light  seems  to  be  the  principal  agent  in 
benefiting  land  during  the  process  of  fallowing  ; 
and  as  the  grass-bleacher  must  keep  his  linen 
wetted  or  moist,  to  insure  the  fbll  effects  of  the 
sun's  hght  111  vhiteniug  his  cloth,  SO  must  the 
ffillnwing  farmer  have  his  ploughed  land  some- 
j  wi)at  moist,  to  insure  the  fuU  effect  of  the  sun's 
light  in  rendering  the  bmI  paler  by  decomposing 
the  dark  excrcmentitious  matter."    Kham,  less 
speoolatively,  but  with  reference  only  to  the 
broadest  -varieties  of  the  praetloe,  defines  Allow 
as  "  a  portion  of  land  in  which  no  seed  is  sown 
for  a  whole  year,  in  order  that  the  soil  may  be 
left  exposed  to  tiie  inflnenoe  of  the  atmosphere, 
the  weeds  destroyed  by  repeated  ploughings  and 
harrowings,  and  the  fertility  improved  at  a  less 
expanse  of  manure  than  it  would  be  if  a  crop 
had  been  raised  upon  it."   Sir  John  Sinclairt 
with  the  comprchenjivcncss  of  view  which  gen- 
erally characterizes  his  agricultural  descrip- 
tions, treats  a  fellow  as  too  maltitadinoos  in  its 
modes  of  actirr:,  or  as  too  diversified  in  both  its 
principles  aud  its  effects,  to  be  reducible  to  any 
summary  definition.  Not  a  ftw  other  dis^- 
guished  writers  might  be  quoted  on  fallowing, 
some  identifying  its  power  with  a  single  mode  of 
action,  others  extending  its  power  over  a  vast 
and  very  diversified  range,  and  all  differing  more 
or  les<?  from  one  another,  and  from  tliose  now 
quoted,  in  their  views  of  its  precise  nature  and 
effects. 

Adtantages  of  Fallowing. — Though  all  the  al- 
leged advantages  of  fallowing  are  denied  by  the 
small  nnnber  of  agrlenltati^  who  eondemn 
the  entire  practice  as  useless,  and  though  each 
in  turn  is  denied  by  some  one  or  other  of  the 
many  conflicting  theorist*  npok  the  subject,  yet 
the  great  majmi^  an  isal,  and  possess  more 
or  less  importance,  and  deserve,  for  the  sake  of 
making  a  due  impression  on  the  farmer's  mind, 
to  be  bronght  sneeinctly  ti^ether  into  one  view. 
All,  however,  are  not  realized  in  any  one  set 
of  circumstances,  or  in  each  kind  of  fallowing ; 
the  greater  nnnber  belong,  in  tlieir  fbll  sweep, 
either  to  the  summer-fallowing  of  clays  or  the 
green-crop  fisUowing  of  loams  ;  and  a  few,  in  cer- 
tain peonKarilies  of  Swil  and  Ornate,  and  parti- 
cularly on  silicious  lands  with  droughty  weather, 
pass  totally  from  the  character  of  sidvaatages 
into  the  opposite  character  of  evils. 

Mere  rest  to  land  permits  the  accumulation  of 
humus  from  the  growth  and  flcray  of  natural 
herbage,  the  storing  up  of  carbonaceous  matter 
hf  the  llxatien  of  oarbonie  aoid  from  the  atmo- 
sphere, the  disintegration  of  the  alkaline  and 
aluminous  principles  of  the  soil,  the  reception  of 
nitrogenous  matter  frmn  rain  water  and  the 
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dr»ppi«g»  «f  Mvii,  A*  MevmdBttott  of  phoa- 

phatef,  Bulphnti^';  nnri  r  tVirr  prn ducts  of  animal 
maiwre  firoin  the  droppiugs  and  caroMses  of 
binb,  Termiii,  and  warns  m^kat  tidinab,  aad  the 
preparation  of  tho  qiecific  food  of  wlioftt  and 
othfr  choice  agrictiltnral  plants  bv  the  general 
couitiinatioos  of  the  miaeral  disintegraats,  the 
oiia«ioileporita,aiidib6atiiioiplierio  gases.  Th* 
most  ancient  and  saorcd  fallow  of  all,  therefore 
— that  which  the  Divine  Being  enjoined  in  the 
Moei^  taw  npoa.  the  laraelitea,  "  Sis  jean  ehalt 
thou  sow  thy  land,  and  ihalt  gather  in  the  fruits 
thereof,  but  the  seventh  year  thou  shalt  let  it 
rest  and  lie  still" — was  mighty  in  benign  ten- 
doBcjy  and  oofBUnedy  in  tira  otrenBiil  aiioea  of 

'  ancient  PnVptino,  tlv-  ]il;iy  r,f  a  highly  fertilizing 
'  power  with  the  practice  of  an  exceedingly  siraple 
I  oidtifatloii.  Uutf  nodem  writers,  indeed,  deny 
•  the  benoAeial  effect  of  the  resting  of  land ;  and 
some  even  speak  of  it  with  ridicule  and  derision. 
^  Kent,  for  example,  says,  **  Those  who  talk  of  rest- 
'  ing  land  teem  to  consider  it  of  the  nature  of  an 
animrxl,  which  undoubtedly  must  haVO  test  as 
well  as  food,  to  go  through  labour;"  and  Pro- 
'  feasor  Rcnnie,  in  the  same  strain,  says,  "  Unless 
we  diould  fanctAillf  endow  the  soil  with  nerves 
and  muscles,  whose  energy  might  be  exhausted 
by  exertion,  this  doctrine  of  rest  would  never  ac- 
[  count  in  the  dighteet  degree  Ibr  the  wdl-afloeft- 
tuined  effects  of/alluwing."  But  land  resting  in 
fallow  rests  merely  from  cultivation;  it  rests 
only  from  the  surrender  of  those  scarce  and 
j  peculiar  principles  which  nourish  agricultural 
plants, and  which  furnish  through  thvm  the  pro- 
!  per  food  of  the  higher  animals ;  it  rests  princi- 
j  pally  from  theerdtttionof  phosphates,  snlphates, 
I  silicates,  and  ammonia;  it  does  not  rest  abso- 
lutely ;  it  conducts  both  its  chemical  and  its  vege- 
tative process  with  as  great  and  ceaseless  activity 
as  ever ;  it  experiences  change,  not  at  aU  in  the 
amount,  but  only  in  the  direction  and  the  result 
of  its  energies ;  or,  to  allude  to  the  metaphor  of 
Ifr.  Kent  and  Hr.  Ramie,  it  suspends  for  a  little 
its  exhausting  labour,  not  that  it  may  recruit 
itself  by  sleeping,  but  that  it  may  renovate  itself 
with  feeding  and  with  natural  exercise.  The 
fertilising  power  of  the  resting  of  land  in  this 
sense — ^the  only  sense  ever  seriously  thought  of 
—seems  to  OS  almost  axiomatic,  and  may  be 
proved  by  the  self-reeoverfof  districts  which  had 
been  abandoned  to  dcsoIatioQ, — by  the  self-restor- 
ation of  lea-fields  which  had  been  over-cropped 
and  scourged  to  exhaustion, — by  the  concurrcut 
I  testimony  of  ancient  husbandly  among  the  Isra- 
I  elites,  the  Grrek?,  and  the  Romans, — by  the  "per- 
petual soils  of  the  A.merioan  forests  and  prairies, 
—by  the  progression  of  aatnral  vegstation,  from 
the  lichen  or  the  sphagnum  or  the  scanty  herbage, 
up  to  the  richest  grasses  or  tho  moHt  massive 
trees, — by  the  necessary  and  uaiurai  accumula- 
tion of  txovisB,  animal  dsporits,  and  vegetable  re- 
,  mains, — by  the  nature  of  humus, — by  the  very 
i  Tormation  of  soil, — by  the  original  fixation  from 


flM  atmospliere  of  an  the  nst  iMMBSs  of  smtai  in 

the  crust  of  our  iv(  rl  1,        t}io  r-^-jlt^  of  thedis- 
integration  of  rocks, — and  by  nearly  all  the  roigb^ 
prooeasas  of  natural  ehembtiy  which  ooevr  k 
the  mntttsl  reactions  of  the  earth  and  the  atmo-  | 
sphere.   Sir  Humphrey  Davy,  with  a  ?elf-contra- 
dictiousness,  sadly  out  of  keeping  with  his  usual 
style,  asserts  that  fhlbwing  acts  in  n  pitnly  > 
chanical  manner,  and  that  it  "  riffnrds  no  r.r-ir 
source  of  riches  to  the  soil,"  and  immediately  1 
add^  « It  merely  tends  to  piodnee  an  aocomala*  y 
tfam  of  deoempfldSf  matter,  which,  in  the  com- 
mon course  of  crops,  would  be  employed  as  it  ii 
formed."    Mtrtiy  produces  this  accumtdtUumJ 
Why  this  is  everythinig  which  ibrtilisatlen  eilher  i 

rni  rin^  nr  requires;  f  r,  if  his  words  have  any 
meaning,  "the  accumulation"  effected  bj  the  i 
fallowing  rest  consists  wholly  of  the  fwy  mattsil  I 
which  feed  the  ordinarycropsof  the  farmer.  Sir  | 
Httmphrcy'a  general  philosophy  was  too  power- 
ful for  his  particular  theory  upon  the  resting  of  , 
land ;  and  it  burst  np  thrragh  that  theory,  and  I  j 

welled  over  the  top  of  it,  in  spite  appari  r.tly  of  ^ 
his  very  consciousness.  Theorists  may  say  what  , 
they  please ;  but  practical  men,  from  the  most  I 
scientific  farmers  of  Norfolk  or  the  IiottlaBS  1 
down  to  the  bog-trotters  and  the  con-acre  men  'j 
of  Ireland,  know  that  the  resting  of  land  is  fer-  1 
taidng.    Tegetahle  aliment,**  says  Brown  in  his  | 
Report  of  Derbyshire,  "can  only  be  restored  by  jj 
fallowing  and  rest."    "Every  good  Wiltshire 
farmer,"  remarks  Davies  in  his  Report  of  Wilt-  i 
shire,  "will  say  that,  upon  the  downa,  two  years' 
rest  for  wheat  is  eqtial  to  the  best  coat  of  dung. 
Pang  may  give  the  quantity,  but  rest  must  give 
the  quality." 

The  destruction  of  weeds  by  all  the  varieties  i 
of  broken  or  tillage  fallowing  is  regarded  as  one  j 
of  their  chief  advaoLigcs  by  most  agriculturists,  I 
and  as  their  sole,  or  almost  their  sole^  ndvantags  | 
by  some.    Marshall  says,  "  Be  it  known  even  to 
all  men,  the  main  purport  of  fallowing  is  to  de-  i 
stroy  weeds;**  and  many  distingnish^  writeis 
hold  precisely  similar  language.  The  perfect  facil-  , 
ity  which  the  turnip  husbandry  affords  for  keep- 
ing light  suils  in  a  slate  of  constant  cleauaess, 
and  for  destrojfing  all  weeds  upon  them  in  the 
mid-summer  season  of  their  rankest  growth,  is  I 
the  reason  why  the  alternation  of  green  crops 
with  white  crops  upon  sndi  soib  serres  the  same  \ 
purposes  as  naked  or  summer  fallowing  upon  | 
hf^avy,  clayey,  whor\t  soils;  so  that  the  dostrnc-  • 
tion  of  weeds  is  a  circumstance  so  coutrulliag  as  |  < 
to  dstsnnine  the  specific  character  of  tiHaga  Ihl-  ' 
lows,  or  to  divide  them  into  the  two  great  classes 
of  naked  and  green,  in  adaptation  to  the  two  | 
great  prevailing  classes  of  arable  Innds.   Yet  a 
few  agriculturists  regard  the  destruction  of  weeds 
by  fallowing  as  either  uneconomical  or  altogethtr 
chiiiiijrical.   Brown  of  Markle,  fur  example,  con- 
tends that  one  hand-picking  wiU  destroy  more 
weeds  than  two  ploughings  ;  and  Lnwrence,  the 
author  of  the  New  Farmer's  Calendar,  rnnintaios 
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that  coQch-grao,  one  of  the  rery  worst  weeds 
which  infeat  oar  oom^fieldt,  it  itcttully  propa- 

iratt'd  l>y  fallowing.     But  nearly  all  the  worst 
weeds,  indudiog  oouch-gran,  docks,  odtsfoot, 
nd  the  pemAial  thiiUai^  twauMi  be  haad-pieked 
at  all,  and  either  strike  their  roots  too  deep  or 
ramify  their  radicles  too  broadly  to  be  even  un- 
seated bj  any  process  short  of  an  upturning  and 
polfcming  of  the  tihotm  body  of  the  soil ;  and 
any  wckhIs,  such  as  couoh-grass,  which  resist  the 
dettrojring  efforts  of  a  single  season's  ftdlowing, 
can  be  anbdaed  eadj  hf  »  aabiaqment  aBBotker^ 
inj^  with  grass,  so  as  to  prftTc  the  necessity  of 
prolonging  the  tillage  (allow  into  a  fallow  of  rest, 
and  »f  aiding  the  Ittklerwith  an  aitifteU  lowing 
of  pasture-grasses.    Inefficiency  of  fallowing  to 
destroy  weeds  is  frequently  alleged  by  supine 
&nners  and  superficial  observers;  yet  the  real 
iMfficiency,  in  any  case  in  which  it  seems  to  oo- 
eor.  is,  not  at  all  in  the  priaciplos  or  the  intrin- 
sic power  of  the  fallowing,  but  in  the  slovenli- 
Msa,  tiw  iaeonpletotteai^  et  the  bferiiy  of  the 
'jpfrationn.    "  Whenever  a  state  of  foulnc*^';  or  n. 
wmnt  of  tillage  returns,"  remarks  Marshall, he 
Anal  be  an  ignorant  or  an  ianpvovident  hnAand- 
man,  and  unfit  to  partake  in  the  cultivation  of  a 
circumscribed  territory,  who  neglects  to  repeat 
the  operation  of  fallowing, — not  by  merely  sum- 
thfr  fiilloiwing,  bnl  bj  Mntiauing  a  oovna  of  til- 
lap^,  throtii^h  every  season  of  the  year.  The 
!   great  and  prevalent  error  in  fallowing,  is  that  of 
<f  ckoii^  the  operation  when  ItiabaMlj  beginning 
to  produce  the  required  efTect.    The  root  irr  r.,-?^ 
'  having  broken  into  sets,  and  the  seeds  of  weeds 
vdfliaed  flroin  thew  oonSnenient,  they  aire  hrft 
alive  in  the  5oil  to  propagate  their  respective 
specie*,  and  contend  with  the  crop  to  be  placed 
]   in  cooiiet  with  than.  One  ploughing  toward 
the  finishing  of  a  fallow,  may  be  more  radioally 
efficacious  in  regard  to  the  complete  extirpation 
,  of  weeds,  than  three  or  four  at  its  commencement; 
■     le^eaeratin^  pfoeeas  this,  whieh,  In  a  oonfae 
of  years,  will  do  more  f-r  the  occupier,  the  pro- 
Ij  prietor,  and  the  community,  than  all  the  plauei- 
I  bleadeaaee«r«BMteai«,Iiileners,  and  superficial 
I  olst^rvers,  added  to  all  the  quackery  of  interested 
'  individuals,  that  has  so  long  been  poisoning  the 
minds,  and  debasing  the  praoHoe,  of  inexperienced 
oocu  piers." 

The  other  advantages  of  tillnge  fallow  may  be 
brieflj  enumerated.     The  soil  is  pulverised, 

j  lallu  xid,  tad  rendered  thoMmghljr  lUaUe  and 
'    p-.-roo*.    The  roots  and  other  remn5n«i  nf  vrrrc^ 

,  tables  are  converted  into  soluble  food  for  succeed- 
ing cropa   The  tggt,  embryos,  and  bnmwing 

I  n^lts  of  insects,  moHusc?,  and  the  other  small 
animal  pests  of  th^  field,  are  destroyed  partly  by 
aitcLanical  aad  chemical  actions,  and  partly  by 
exposing  them  to  the  attacks  of  rooks  and  of 
ot*!i,r  li'.'iis.  All  o?  >fn:ction3  to  perfect  tillage 
ma/  be  r&uiilj  removed;  and  the  surface  so 

,  ItnOrf  aad  a^nUd  at ««  prevent  the  stagna- 

:1L 


maintain  friability  and  porosity  in  the  soiL  Full 
opportunity  is  afTorded  for  the  application,  and 
fair  scope  given  for  the  chemical  action,  of  caus- 
tic lime  or  of  other  mineral  maaoret.  Oppor- 
tunity is  afforded  also  for  inproTing  the  me- 
chanical condition  of  the  soil  by  the  intermlxa- 
tion  of  sand  with  clay,  of  clay  with  sand,  or  of 
calcareous  matter  wiUi  excess  of  undecomposed 
vegetable  remains.  FaoiUtjis  afforded  fot  the 
early  and  effective  sowing  of  winter  wheat.  A 
predisposition  is  imparted  to  the  soil,  by  the 
atate  of  Ita  tilth,  hj  the  reduotion  of  ita  hnmni, 
and  by  its  freedom  from  the  white  snail,  to  pro- 
duce after  wheat  mi  abundant  crop  of  dover.  So 
great  an  emiehnent  of  the  hnd  It  elTeeted  by 
the  disintegration  of  its  mineral  constituents, 
the  dissolving  of  its  organic  remains,  the  increase 
of  its  digestive  powers,  and  the  general  results 
within  it  of  diatic^  and  electric  action,  that 
one-half  of  the  manure  which  would  otherwise 
be  required,  and  in  some  instances  less  than  one- 
half,  b  antteieot  tot  the  hitnrhuit  growth  of  all 
thr-  crops  of  the  following  rotation,    "  This,"  re- 
marks 8ir  John  Sinclair,  "is  an  object  of  much 
importanoe,^ — a  ioareity  of  nanQre  being  the 
greatest  evil  with  which  the  arable  farmer  has 
to  contend ;  and  this  fully  compensates  for  the 
want  of  a  crop,  which  is  so  strongly  urged  a^inst 
th(  system."  The  aoenmulatioo  of  thf- 

saline  fuod  of  the  cereal  gras!>e«,  from  mineral 
disint^ration  and  chemical  action,  is  the  same 
as  in  the  lUlow  of  mere  rest,  bnt  vuMf  greater 
in  amount.  "  It  is  quite  certain,*'  gays  Liebig, 
"  that  careful  ploughing  and  breaking  up  of  the 
soil,  by  producing  the  dkange  and  inerease  of  its 
surface,  exorcise  a  very  favourable  influence  on 
its  fertility;  but  these  mechanical  operations  are 
only  means  to  an  end.  In  the  effects  produced 
by  time, particularly  in  the  case  of  fallow,  or  that 
period  during  which  a  field  remains  at  rest, 
science  reo<^i8es  certain  chemical  actions,  which 
pWMeed  Mntinvevsly  by  nana  of  the  influence 
exercised  by  the  constituents  of  the  atmosphere 
upon  the  surface  of  the  soil.  By  the  action  of 
the  carbonio  aeld  and  oxygen  in  the  air,  aided  by 
moisture  and  by  rain-water,  the  power  of  dissolv- 
ing in  water  is  given  to  certain  constituents  of 
rocks,  or  of  their  debris,  from  whieh  arable  land 
is  formed ;  these  inyedkalB,  in  consequence  of 
their  solubility,  become  separated  fr  m  the  in- 
soluble constituents.  These  ofaemicid  actions 
senni  to  explain  the  affeets  prodnesd  by  the  hand 
f  timp,  ivhich  destroys  human  structures,  and 
converts  gradually  the  hardest  rooks  into  dust. 
It  is  by  their  inftoenoe  that  eertein  ingrediente 
of  arable  lands  become  fit  for  assimilation  by 
phtnts ;  and  the  object  of  the  mechanical  opera- 
tions of  the  farm  is  to  obtain  this  resolt.  Their 
action  consists  in  accelerating  the  weathering  or 
disintegration  of  the  soil,  and  thus  offers  to  a 
new  generation  of  plants  their  necessary  coasti- 
tuenta,  in  »  form  lit  fsr  feception.  The  celerity 
of  flie  disiitlaKintbn  of  n  aoMd  body  most  be  in 
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proportion  to  Hi  nirboe;  for  the  mote  points 
which  we  expOM  to  the  action  of  the  destructive 
agencies,  the  more  rapidlj  will  their  efFtcts  be 
produced-"  Advantages  of  greater  or  less  im- 
portance mult  also  from  the  free  play  of  light 
upon  the  frequently  altered  surfaces  of  the  soil, 
from  the  dissipation  of  the  odorous  or  hjdro-car- 
hiuwttod  natlen  of  the  escNtioiit  of  pltiit^  and 
from  the  thorough  inturmixation  of  the  portions 
of  Mil  which  long  laj  farth^t  removed  from  light 
•ad  ur  with  the  portiona  which  laj  oonespond- 
ingly  long  at  the  surface.  The  melioratiou  of  the 
soil  by  the  various  kinds  of  chemical  action  was 
rather  conjectured  than  known  by  the  former 
generation  of  agriculturists,  and  was  pronounced 
by  Sir  John  Sinclair  to  "  belong  to  theoretic 
reasooiags  and  deductions."  "  This  much,  how- 
tlmt  eminent  i^piealtiirist,  '^is  cer- 
tain, that  the  soil,  after  a  well-wrought  fallow, 
has  a  mellow  and  fertile  appearance  familiar  to 
every  experienced  hnehandmnn,  wUle  that  which 
has  only  been  ploughed  up  after  carrying  repeated 
grain  crops,  or  which  has  been  carelessly  and  in- 
efficiently fallowed,  has  a  close,  coane,and  eterile 
appeaiaaoe  to  the  eye.  The  difference  between 
the  croji?  y>roduced  on  land  managed  in  these 
several  nianncrs,  is  not  h-m  distinct  and  remark- 
able ;  as,  all  other  tiiinge  being  equal,  the  well 
fallowed  soil  produces  a  healthy,  vigorous,  and 
abundant  crop  of  grain,  comparatively  free  from 
weeds;  while  the  crop  prodvced  on  the  other  in 
weak  and  scanty,  and  oftun  overwhelmed  by  a 
multiplicity  of  weeds,  disgraceful  to  the  cultiva- 
tor, and  injuriooM  to  hia  interest.** 

The  Diferent  Kinds  of  FaUoiPS.— The  meremt- 
ing  of  land  continues  to  b«  practised  only  in  rude 
states  of  husbandry ;  and  is  very  seldom  adverttsd 
to  in  the  fdlow-cUkssifications  of  the  modem  or 
improved  system  of  agriculture. — Tho  continna- 
tion  of  a  fallow  through  several  yearn,  in  any  kind 
of  altermite  hnihandiy,  ii  called  a  laying  down 
to  gras"^ ;  and  comprises  all  the  furtilizinu'  forc>:'S 
of  preparatory  tillage,  of  artificial  sowing  of 
graesee,  of  eheking  Tivaeioiie  vcedi  beneath  a 
luxuriant  growth  of  gnunineow  herbage,  of  ac- 
cumulating a  profusion  of  hnmns  from  the  de- 
caying roots  of  the  grasses,  of  storing  up  raanu- 
rlal  matter  fipem  tiie  droppings  of  animals,  and 
of  concentrating  many  of  the  advantages  of  the 
old  and  simple  fallow-rest.  This  complicated  and 
powerftilly  enriching  variety  «f  fidlow  ie  totaUj 
unknown  on  many  of  the  best  tillage-lands  of 
England,  and  is  regarded  by  not  a  few  agricul-  j 
turiets  aa  quite  at  war  with  the  highest  principles  { 
and  the  most  remunerating  practices  of  rota- 
tional husbandry  ;  but  it  is  extensively  practised  .' 
throughout  the  lowlands  of  Scotland,  as  well  as  ' 
in  some  other  districts,  and  has  been  found,  <>n 
all  the  poor  nnd  tho  second-rate  varieties  of  arable 
land,  to  comport,  in  a  long  course  of  years,  with  I 
mere  prafttable  retnms  than  the  mtf  best  s j»>  | 
tems  of  either  permanent  pasture,  or  perpetual 
tillage.   About  30  years  ago,  after  a  special  and  j 


very  extensive  inqniry  had  been  made  upon  the 
subjeet,  the  President  of  the  Board  of  Agricul- 
ture expressed  a  decided  opinion,  that  a  ninch 
larger  proportion  of  the  United  Kingdom  tiiaa 
was  then  so  cultivated  nl^t  be  profitably  sub- 
jected to  the  alternate  system  of  husbandry,  or 
transferred  from  grass  to  tillage,  and  then  re- 
stored to  grass.  See  the  articles  GnASS^LairM 
and  Rot  ATI  \  ■>  ''«op8. 

A  bare,  a  naked,  or  a  summer  faUow  ploughs 
up  the  hmd  immedtatdj  after  harvest,  subjects 
it  to  a  series  of  cleaning  and  pulverizing  opera- 
tions throughout  winter,  spring,  and  summer,  and 
usually  terminates  in  the  sowing  of  wheat  in  the 
following  autumn.   This  is  fallow  pat  vcedktm; 
and  is  frequently  spoken  of  with  as  peculiaran  em- 
phasis as  if  no  other  kind  of  fallow  were  known. — 
A  green  ftHow  treats  the  hwd  en  the  same  prin* 
ciples  and  thronghout  the  same  length  of  time  as 
the  summer  fallow  ;  but,  instead  of  keeping  it 
entirely  unooenpied,  it  makes  a  sowing  of  some 
green  crop  in  spring,  and  renders  the  hoeing  or 
the  general  after-culture  of  that  crop  an  equiva- 
lent for  the  summer  portion  of  the  fallowing 
operations.  This  fallow  is  an  essential  and  very 
prominent  member,  and  very  generally  a  repeat- 
ing one,  in  all  good  rotations  on  every  description 
of  dry  arable  land :  and  it  even,  in  a  very  great 
degree,  luis  given  complexion  or  distinctive  char- 
acter to  all  the  best  varieties  of  modem  husbandry ; 
yet,  in  eeneoquence  of  its  involving  as  reguhir 
cropping  as  the  constant  cultiv.ition  of  grain, 
it  is  often  mentioned  without  any  reference  to 
its  effects  as  a  fidlow,  and  regarded  as  simply 
green-CTcp  eidtwe^A  bastard  fallow  sows  win- 
ter-tares or  some  similnr  crop  after  the  autumn 
ploughing,  clears  away  the  crop  by  eating-offor 
otherwise  in  spring,  cleans  and  works  the  ground 
in  summer,  r\nd  rnd<;,  like  naked  fallow,  with  an 
autumnal  sowing  of  wheat.   This  not  only  our- 
taib  the  tine  and  abridges  the  deaaing  opera* 
tions  of  a  naked  fallow,  but  in:\r;^  the  large  and 
important  portion  of  the  chemical  action  proper 
to  the  frsfis  df  wiatar,  and  maintains  during  one 
half  of  the  period  of  tike  fallow  the  very  opposite 
of  those  influences  upon  the  soil  which  are  at 
pLiy  in  a  fallow-rest  ;  and  it  abundantly  deserves 
its  ignominious  epithet  of  **  bastaid.**— A  spring 
fall  >v  is  simply  an  ordin.arr  course  of  tillage, 
protusely  g^ven,  vigorously  plied,  prolonged  Csr 
into  spring,  and  fannediatsly  IbUowed  by  the 
Bn^'In;:^  anr!  rroppincr  nf  barley.  The  sole  amount 
of  it  is  taking  advantage  of  tlw  late  sowing  period 
of  barley  to  give  tiie  land  a  better  and  a  unger 
tilth  than  in  years  devoted  to  other  crops.  But, 
except  for  dragging  ont  some  of  the  roughest  of 
the  weed.-;,  and  giving  the  soii  a  somewhat  better 
pulverization  than  usual,  it  cannot  be  regarded 
as  having  any  fallow-power, — An  antumn  fallow 
is  simply  a  good  working  of  the  land,  in  favour- 
able otroumstanoea  of  scrfl  and  weather,  between 
the  harvesting  of  the  ?tiniTner-crop  and  thr  f:f^iv- 
ing  of  winter-wheat  \  and  is,  in  no  true  sense  uf 
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th^  -.r-rl  nr.y  fallow  whatever. — A  ra^-fallow  is 
a  tearing-up  and  pulveriziiig  of  lea-land  in  sum- 
m&ty  in  prepumtUm  fat  the  ftdtamnd  towing  of 
wh^t.  It  is  practised  chiefly  in  Scotland,  and 
•vldom  even  there  by  any  fiurmer  who  givcB  good 
usage  to  his  land ;  it  inToliret  a  risk  of  rendering 
tk«  mmI  too  loose  for  the  wheat ;  and»  In  ttny  in," 
stances  in  which  it  might  seem  to  l>e  necessary, 
it  may,  with  the  best  possible  effect,  lie  superseded 
hf  wbi^Nnvm  yliMighiiig  and  tho  me  of  the 
pre^ser-roller. 

HiMory  o/FaUoict. — In  all  ordinary  cultivation, 
the  aadeiit  R««BMit  eppeer  to  here  regularly  al- 
ternated err  n  and  fallow.  Virgil  recommends 
Untfdlow  land«,wh«icropped,should  beellowed 
to  rest  mwf  other  yeer ;  end  ieverel  Rotnan 
writers  die^ietly  imply,  or  almost  expressly  mj, 
that  farmers  usually  defM^nded  on  crops  taken 
alternately  with  fallow,  and  that,  m  rare  in- 
Btanoes,  thejr  eowed  eeed  upon  lend  that  had 
carried  a  crop  the  prec*^dinc  year,  only  from 
toeotsiity  or  with  the  view  of  raising  an  extra 
Mppfy  of  Ibdder.  aeeording  to  Tm^p^a 

translation  of  him,  says, 

AHeniate,  too,  thoe  shalt  ecrout  to  rest 
The  late  sbem  frUows,  sue  the  idle  mould 
To  herdee." 

And  again, 

*•  That  tilth  at  last  rewards  the  ffreedy  bind. 
And  answer*  all  his  hopes,  which  twice  has  felt 
The  son  end  twice  the  frost:  bv  this  msnare 

!  shsll  bent  Us  crowded  barns." 


encient  Roman  practice  seems  to  have 
been  early  introduced  to  England  and  other 
eonntriee  which  were  subdued  by  the  Aomans  ; 
awl  it  eontinnet  to  the  preaent  day  to  be  oh- 
served  throughout  large  districts  of  continental 
iburope.  A  barbarous  and  singular  variety  of 
peolenged  lallow-reet,  oivof  alternate  exhanetien 
bv  a  series  of  unmanured  cropping  and  fertiliza- 
tion by  long  abandonment  to  the  influences  of 
naiurad  eiienustry  and  indigenous  vegetation, 
prevaited  in  Scotland  from  the  dawn  of  record, 
and  still  Furvivea  in  h  few  vestiges  round  the 
Highland  and  iiebndeaa  outskirts  of  the  coun- 
feif.  Bat  any  kind  of  worked  fallow,  or  fiiUow 
ID  any  sense  similar  to  that  of  the  Romans,  the 
Soghsh,  end  the  modem  continental  Eoropeans, 
wee  anknowA  in  Scotland  till  aboat  the  begin- 
of  the  16th  century  The  first  Scottish  in- 
stance of  preparing  for  a  cereal  crop  by  frequent 
pfcMiglungs  and  hartowings  was  piaotind  by  John 
Walker  of  Beenston  in  East  Lothian,  upon  a  field 
which  is  still  pointed  out  to  the  curious.  But 
many  other  Darmers  speedily  imitated  his  ex- 
ample ;  BHMt  In  hlf  vicinity  feQ  into  the  custom 
of  giving  a  summer  fallow  to  strong  soils  every 
ffth  or  sixth  year ;  and  about  the  close  of  the 
fat  ^oartcr  of  hat  oentnry,  the  prutioe  of  eam' 
mer  Allowing  was  an  established  onge  of  all  the 
best  kinds  of  Scottish  huslwuidiy. 
The  i^ow,  ia  frequent  or  periodieal 

,  attd  ja  an  enldnlj  nnmodified  fom, 


was  long  identified,  not  in  Scotland  only  but  in 
other  countries,  with  the  improved  or  rotational 
method  of  agriealtnre.  The  grand  otgeetion  to 
it  was  the  great  cost  of  labour,  unaccompanied 
for  a  whole  year  with  even  the  slightest  return 
of  produce ;  but  this  was  everywhere  adjudged 
to  be  compensated  by  the  great  enrichment  of 
the  soil,  and  by  the  corresponding  luxuriance 
and  value  of  the  succeeding  crops.  But  when 
the  rent  of  land  became  inereaeed,  when  the  ex- 
penses of  cult  i  vat  i  n  h'^f'arae  augmented,  and 
when  the  productions  of  the  soil  permanently 
rose  in  Talne,  fiurmers  began  to  grudge  the  eost 
and  the  immediate  unproductiveness  of  the  sum- 
mer (allow,  and  to  inquire  whether  it  might  not 
be  abrogated,  or  whciher  at  least  it  nri^t  not 
give  place  to  some  cheaper  and  equally  effective 
8ub<5tthite.  A  number  of  enthusiastic  agricnl- 
turtbts  made  total  war  upon  the  fallow,  assailed 
it  by  a  variety  of  conflicting  theories,  oondoeted 
experiments  with  n  view  to  prove  its  uselessness, 
and  became  known  to  the  agricultural  world  as 
a  kind  of  leet  nnder  the  designation  of  anti« 
ftUowists ;  and  some  stray  descendants  of  this 
wet  may  perhape  still  be  fonnd,  advocating  the 
aomewhat  reoent  anti-Ulow  theoriea  of  Orey  and 
Beatson.  But  though  the  anti- fallow  system 
bultbled  up  and  died  away  like  froth,  the  sub- 
stitute-fallow system  shared  a  very  different  Cite, 
and  has  become  firmly  and  generally  established 
as  one  of  the  happiest  inventions  of  agricultural 
genius.  The  cultivation  of  turnips  and  clover, 
as  a  suhstitato  for  bare  fidloer,  waa  tried  first, 
and  with  great  success,  on  the  light  soils  of  Bel- 
gium and  the  ^Netherlands ;  it  was  practised  next, 
and  with  trinmphant  retolta,  on  the  light  aoili 
of  Norfolk  ;  and  it  rapidly  spread  thence  into  the 
light  soils  of  most  parts  of  Britain,  and  has  even- 
tually intermixed  itaelf  more  or  lem  with  the 
rotational  husbandry  of  even  clay  lands.  "  The 
advantage  of  the  turnip  culture,"  remarks  Mr. 
Rham,  is  so  great  in  light  iauda,  that  it  has 
gradually  been  extended  through  the  ditF  rent 
gradations  of  loams,  till  it  hns  reached  even  the 
colder  and  stiffer  clays,  on  which  it  would  at  one 
time  have  been  thought  abenrd  to  nttempt  to 
raiai  tl.i  r  ot  But  this  haa  been  attended  with 
important  benefit  It  haa  made  the  cultiva- 
tora  of  heavy  imlf  tnm  thdr  attentten  to  the 
drying  of  their  lands,  by  draining  and  deep  til- 
Uge,  in  order  to  make  them  capable  of  bearing 
turnips ;  and  although  the  extended  culture  of 
this  useful  root  is  not  what  we  should  iMOm- 
mend  for  cold  wet  clays,  vrr-  hi,Thly  approve  of 
ail  improvements  which  wiii  make  such  lands 
capable  of  bearing  good  crops  of  turnips.  Unleta 
the  turnips  can  be  consumed  by  sheep  on  the 
spot,  or  by  cattle  near  at  hand,  without  injuring 
die  land  in  taking  off  the  taniips  and  eart^  on 
the  manure,  there  will  he  no  great  advantage  in 
a  crop  of  tamips ;  and  some  other  substitute 
niiat  be  found  for  the  oocaaional  ftUow  bdbre  it 
ean  be  altofether  abandoned.  On  light  land^. 
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tbe  preparmtion  fbr  tlie  tnmips,  the  Bbnndtnt 

manuring,  and  eubspquent  hoeinq;,  are  as  effectual 
in  cleaaiqg  the  la&d  and  bringing  it  into  a  fer- 
tile state  ai  any  compete  frlltfir  oooU  ever  be ; 
and  the  clover  smothiCt  mi  4fltr07t  the  seed 
Weeds  which  mar  have  come  np  nmoncfst  the 
barley  or  oats  sown  after  the  turnips."  Yet  the 
general  excellence  of  green  &Ilaw  on  even  light 
lands,  and  especially  on  loams  and  clays,  is 
abridged  and  controlled  bj  important  limitations, 
which  win  he  noticed  in  a  mhaequent  paragraph 
on  the  necessity  of  Bummcr-fallowin^r. 

The  Grten  Fcdtow. — All  crops  which,  daring 
the  period  dTtiieir  growth,  pemitt  the  ground  to 
be  cleaned  and  worked  nearlj  as  much  as  in  bare 
summer-fallowing,  might,  at  first  sight,  appear 
fully  and  equally  adapted  to  the  purposes  of  a 
gfeen-fallow  ;  and,  if  the  destruction  of  weeds 
were  the  only  object  to  be  attained,  they  really 
would  be  equally  adapted.  But,  in  consequence 
of  the  various  nonriahraent  which  they  ahetraet, 
of  the  different  cxcretional  and  mamiring;  de- 
posits which  they  make,  and  of  the  widely  dif- 
ferent cirenmstancM  ef  ealtnre  which  thejr  re- 
quire,  some  either  possesa  very  inferior  adaptation 
to  others,  or  derive  all  their  ameliorating  pro- 
pertiet  firom  the  aeeompMimeiili  of  their  ealture. 
All  cultivated  crops,  whether  grm  or  cereal, 
naturally  act  exhaustinply  upon  the  soil  ;  and 
the  crops  of  a  green-fallow  are  made  to  act  in  an 
opposite  way,  either  bj  being  hindered  from  seed- 
ing, or  by  being  sown  upon  a  profueion  of  dur- 
able manure,  or  by  having  most  of  tbeir  sub- 
•tance  retonied  hack  upon  the  Mil,  or  by  nieh  a 
consuming  of  them  where  they  grr  w  n-?  ccasions 
great  enrichment  of  the  land  from  the  droppings 
and  the  treadfaig  of  iheep  and  eattla. 

All  or  very  nearly  all  known  planta  fattpoverish 
soil  principally  during  the  period  of  their  funn- 
ing and  maturing  their  seeds ;  and  the  cereal 
grasses  owe  their  chief  exhamting  effect  to  the 
circumstance  of  their  being  grown  mainly  for 
sake  of  their  seeds ;  while  the  best  of  the  faliow- 
eropa  an  hindered  f^om  noting  inipoveriehingly, 
in  consequence  of  their  being  grown  for  the  suc- 
culent food  of  either  their  roots,  their  leaves,  or 
their  items.  The  turnip  is  V>y  far  the  best  of  the 
fullow-crops,  and  affords,  in  the  circumstances  of 
its  culture,  the  clearest  and  most  complete  ex- 
ample of  the  whole  proceM  of  working  the  green- 
fUlow  ;  jet  it  is  not  permitted  to  form  its  seeds 
or  even  to  send  up  its  fl  w-f-r-stem, — it  returns  a 
large  portion  of  its  bulk  directly  back  to  the 
soil,<^t  admits  of  anj  apportioning  of  durable 
manure  which  may  seem  desirable  for  thr  sub- 
sequent crops  of  the  rotati<ni, — and,  whenever 
the  conditions  of  the  soU  require  consolidation  or 
Fpecial  enrichment,  it  can  be  oaten  off"  "by  sheep, 
so  as  to  occasion  the  land  to  be  compressed  by 
the  eon  tacts  of  their  feet  and  bodies,  and  man- 
ured with  both  their  solid  and  their  liquid  ex- 
crements. But  if  it  were  incapable  of  these 
accompaniments,  and  especiiUly  if  it  were  allowed 


to  TCinain  on  the  gnnrod  till  it  fomod  an^  ma- 

tured  its  seeds,  even  this  excellent  plant,  in 
spite  of  the  most  sedulous  hoeings  and  pulver- 
nfngs  which  eoold  be  given,  woaU  losa  its  main 
value  as  a  fallow-crop,  and  IcaTe  the  land  in  a 
state  tf>o  pxhausted  to  produce  a  remtineratiny 
crop  of  wheat,  or  at  least  too  poor  to  maintain 
any  ordinary  coarae  of  totatiMial  oropping.  Sea 
the  article  Trn^tr. 

The  beet,  the  carrot,  and  the  parsnip  are  equal 
to  the  turnip  in  fhdlitica  for  nanuring  and  worifc- 
ing  the  soil,  and  in  freedom  frcTn  the  forming  of 
seed  or  of  flower-stem,  but  are  far  inferior  to  it 
in  tbo  manner  of  harvestSng,  or  in  adaptation 
to  consumption  on  the  field.  The  cabbage,  the 
borecole,  the  rape,  and  the  cole,  when  cultivated 
solely  for  their  leaves,  are  ameliorating  ;  but 
when  cultivutod  for  their  seeds,  arc  exceedingly 
exhausting.  The  potato,  in  the  era  of  its  health 
and  vigour,  always  expanded  a  profusion  of  blos- 
som, nd  matared  a  corresponding  proAision  ef 
seed,  and  it  therefore  was  intrinsically,  and  in 
a  very  great  degree,  an  exhausting  crop ;  yet,  in 
the  nsu]  methods  and  cSrenmstaness  of  its  oul- 
tivatlon,  with  an  enormous  mass  rf  tL  '  ricliest 
compost  or  fimn-yard  manure,  with  an  abun- 
dance of  deep  and  vigorous  stirring  of  thr  toil, 
and  with  a  return  upon  the  land  of  all  its  haulm, 
and  especially  of  all  its  8eed«,  it  ncted  ameliorat- 
ingly,  and  was  far  from  being  a  bad  fallow-crop. 

Clover  when  used  for  herbage,  or  cut  early  for 
fodder,  is  ameliorating  ;  but  when  cultivated  for 
its  seeds,  is  exhausting.  The  bean  is  always 
allowed  to  nwtnra  its  seeds;  and  as  it  dabovatet 
within  these  some  of  the  rarest  nm!  choicest 
proximate  principles  of  the  seeds  of  the  cereal 
grasses,  it  might  seem  to  bo  ontmgeously  unfit 
for  the  purposes  of  a  green-fidlow  ;  but  with  a 
profusion  of  rich,  short:  farm-yard  manure  pre- 
ceding or  immediately  following  it,  with  such 
wide  drills  as  afford  the  amplest  scope  for  all  tfie 
operations  of  cleaning  and  pulverizing,  and  upon 
such  clay  soils  as  abound  in  alumina,  and  require 
eveiy  apfdiance  fiw  the  inrosaw  of  fhsir  poro- 
sity, it  is  found  to  be  stiffioiently  amelioraUng 
to  serve  as  a  frequent  fallow- crop ;  yet  even  in 
theso  oircnmstanees,  or  in  the  most  Iktonrmtile 
varieties  of  them,  it  requires  to  be  occasionally 
substituted  by  a  bare  summer -fallow.  Other 
leguminous  plants  act  exhaustingly  or  ameliorat- 
ingly  according  as  they  do  or  do  not  form  their 
seeds.  Hemp  and  flax,  in  all  the  ordinary 
methods  in  which  they  have  hitherto  been  cul- 
tivated, are  absolttte  soonigss,  and  csnnoi  alts»» 
nate  with  the  rrrral  trm'sea ;  yet  when  talten 
up  early,  they  are  less  hurtful ;  and  if  all  the 
scutch ings,  the  seed,  and  the  steep-water  of  flar 
were  carefully  colltcted  and  returned  to  the 
soil,  80  that  nothing  should  be  carried  away 
from  the  land  bnt  tho  substance  of  the  fibre, 
flax  would  have  no  inpoivetbhing  effeet,  and 
might  become  a  luf^blv  remunerating  fnllow-crop. 

Grievously  little  atCentiun  has  hitherto  been 
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paid,  in  Um  idection  either  of  the  &lIo«-pUnt 
itaelf  er  of  lltt  muiiiTe  for  Si,  to  the  preeise 
pruxtcomte  ftiactples  which  are  abstracted  from 
the  soil  or  added  to  it ;  and  if  a  nice  calculation 
vere  made  of  the  changee  which  respectively  a 
ban  fidlow  and  anj  0wm  gncn-fidlow  effect 
apon  the  soil,  and  care  wen?  nscd  so  to  r\Hj:t?t 
the  latter,  through  the  quality  of  tht^  pkot,  of 
tW  ■mure  for  It,  or  of  the  harrcat  treatmeBt  of 
it,  as  to  make  it  quite  or  ncarlj ooincide  with  the 
former,  then  would  the  thamph  of  graen>£dlow 
w  ft  fsbatitiiio  for  baii»-fikUo«r  he  complete.  Thit 
great  mistikes  hitherto  have  been  to  overlook 
the  disturbance  of  the  chomical  aotion  of  the 
bare-fiUlow  by  the  growth  of  the  flillow-orop, — to 
koap  out  of  view  the  compound  living  action', 
•*«retional,  e?rcr«'tif>nnl,  electric,  and  otherwise, 
of  the  growing  plants, — to  make  no  adaptation 
ti  Um  luad  or  quality  of  the  manure  to  the 
ipeoial  necessities  r  f  the  soil, — and  to  ascribe  the 
of  Allowing,  rather  to  the  meohanical 
vpon  tha  ioil,  than  to  tlia  ohamiaal 
iadueftaaa  wbidi  tboaa  aooihrati  or  aall  into 
plaj. 

KetmUg  for  Simm»'Fitt9miti04 — k  green  ftl* 
low,  particularly  with  a  siaido  altet&atton  of  the 
tomip  and  red  clover,  was  lon;^  rt'^ardf'd  by 
miiuy  agriculturist?,  and  is  stiii  regarded  by  a 
few,  as  qatte  wriBeient  te  xandar  rammer-fallow- 
ing for  eTer  tinneeessarj  on  all  sandy  soils  and 
light  loams.  But  though  the  turnip  fallow  has 
aacaeadblly  laatBtUBed  vaeeadag  ooltivatien 
§ar  a  long  course  of  year?;  on  some  peculiarly 
■Iwated  light  landa, — though  it  serves  as  an 
CTcallw*  aahetitote  for  tnmnMr'ftUow  4lttring 
periods  of  six  or  eight  or  even  ten  years  on  many 
kinds  of  loam, — and  though,  with  the  aids  of 
ahondant  of  putrescent  manure,  and  the  most 
aAciaMtttM)aough-draining,it  can  proOtaMy  keep 
np  a  eonrse  of  constant  cultivation  during  five 
or  six  years  on  even  very  stiff  clay  land ;  yet,  in 
die  paaawt  ataie  of  agriealtoial  pneiiea,  it  has 

^■:''ri  f;''inr!,  in  the  conciirrr'nt  rTpr-T"rncc  of  the 
very  be«t  farmers,  utterly  iooonip<ifteQt  to  soper- 
mim  aommcr-followiiig  more  than  during  a  single 
lelftfeion  on  clay  lands,  or  more  than  during  two 
rotations  on  ordiaaty  or  evM  light  loams.  Per- 
petual cultivation  is  m  Tory  ]Nnetty  theory,  and,  in 
a  eatarer  state  of  agricultural  knowledge,  may 
proKably  become  a  "^tii!  prettier  practifp  ;  hnt  it 
hu  hitherto  been  mamtamed  on  specuialire  prin- 
riplaa  whieh  are  at  war  both  with  raoent  dis- 
coveries of  science,  and  with  the  eventnnl  find- 
ii^  of  experience.  Gardeners,  indeed,  may,  at 
int  sight,  appear  to  keep  tlieir  plots  of  ground 
io  perpetual  Li;Ulvution  ;  but  they  apply  a  vast 
aawant  of  ricii.  and  very  compound  manure,  they 
aDov  exceedingly  tew  of  thdr  plante  to  nw  to 
aaa^  fhey  cany  off  in  the  shape  of  produce  little 
other  matter  than  the  plants  have  elaborated  oat 
of  kite  elements  of  air  and  water,  and  they  keep 
n§  for  more  thaa  the  normal  amotiBt  of  chemi- 
«al  MtisB  wiUiift  «te  foQ  lorfreqiMnt 


thorough  puiviriaatiMi,  and  constant  aeration  ; 
and  yet,  in  spite  of  aU  tliflae  enonnoiii  advM- 

tages  above  such  as  can  be  embodied  in  forming, 
they  are  still  obliged  to  practise  8omethinf»  like 
Bum Rier- fallowing  ;  fur,  at  stated  periods  of  six 
or  even  four  or  three  years,  they  dig  the  ground 
a  double  spit  of  the  spade  in  depth,  and  lay  it  up 
in  winter  to  the  frost. 

The  ohemioal  amelioratioBS  effected  by  sum- 
mer-fallowing, have,  as  already  hinted,  but  a 
partial  counterpart  in  those  of  green-foUowing ; 
and  iJte  prineii^  abatraeted  or  modified  or  pre- 
vented from  forming  by  the  green  crop,  are 
sometimes  very  inadequately  supplied,  or  per- 
haps not  supplied  at  all,  by  the  accompanying 
mannra.  Bat  even  the  mechanical  operations  of 
the  green-fallow  are  almost  always  most  mis- 
chievously abridged  in  the  case  of  fallow-crops 
wbieih  require  to  be  aown  in  the  middle  of 
sprinp,  and  sometimes  not  a  little  curtailed  or 
marred  in  the  case  of  the  very  favourable  and 
hte  eown  tnniipa.  <*Ob  strong  day  wHi^  and  on 
lighter  soils  on  retentive  bott ornF  it  is  impossible 
to  begin  work  early  in  spring  in  any  season,  and 
particularly  in  a  wet  one ;  MM  if  the  aucoeediDg 
weather  becomes  very  dry,  which  is  frequently 
the  case  in  this  country  in  March,  such  land  gets 
so  hard,  that  the  pulverization  of  the  soil,  by 
harrowing  and  roQiBg,  whidi  are  necessary  for 
effectual  cleaning,  cannot  be  accomplished  in 
time  for  the  turnip  crop ;  especially  as  it  is  found 
tikat  a  rai^d  meoMrfen  of  iinilar  operatieni,  on 
the  same  piece  of  ground,  does  not  work  the 
land  so  benefiotally  as  the  same  quantity  of  ht- 
bour  bestowed  at  intemb  woold  de.  Light  and 
air  must  get  time  to  unite  with  the  soil ;  and  these 
elements  are  necessary  ingredients  in  the  food  of 
phints.  That  the  season  for  sowing  the  green 
crop  may  tiot  be  lost,  it  most  be  aown  in  what- 
ever state  the  Jand  mi^  lie^  if  wm  at  aU,  on 
strong  lands.'* 

The  Agrieoltttral  Rapoii  of  Hia4«tUan  states 
that  summer- fallowing  is  infrequent  on  light 
dry  soils,  but  that  when  repeated  at  intervals  of 
about  seven  ysaia  on  wet  or  heavy  lands,  it  oo- 
casions  a  greater  amount  of  aggregate  profit  than 
the  constant  use  of  the  green-fallow.  The  Ke- 
ports  of  Staffordshire  and  Kent  state,  tiiat  sum- 
mer-fallowing for  wheat  on  cold,  wet,  or  strong 
lands,  is  indupensablo  to  the  prevention  of  sonf)US 
I'jm.  The  communications  of  the  Rev.  ISIr.  iiead- 
rick  to  the  Board  of  Agrienltore  state,  that  strong 
clays  require  a  more  frequent  repetition  of  sum- 
mer-fallow than  soils  which  are  dry  and  friable. 
"FonaaoBs,  however  lnffNtloiie,ltar  the  omieaion 
of  fallowing."  says  Cleghorn,  "can  bring  convic- 
tion to  the  mind  of  the  farmer,  who,  in  spite  of 
all  hta  exertions,  finds,  at  the  «iid  of  six  or  eight 
yeaxa,  that  his  land  is  full  of  weeds,  sour,  and 
comparatively  unproductive.  Drilled  and  horse- 
hoed  green-crops,  though  cultivated  with  advan- 
tage on  almoat  evei7aoil,are  probably  in  general 
onprofitabla  aa  a  aubatltate  for  follow,  and,  afteir 
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a  time,  altogether  inefficient.  It  is  not  because 
turnip*,  cabbages,  &c.,  will  not  grow  on  such 
Boilfl,  thai  a  ftUmr  it  morted  to  ;  but  because, 
taking  a  course  of  years,  the  value  of  successive 
crops  is  found  to  be  so  much  greater,  even  though 
«a  anprodneti-f*  j«ar  is  intwrpowd,  m  to  Induoe 
a  preference  to  fallowing."  "  Let  theorL'tical 
writers  say  what  they  plouie,"  eays  a  writer  in 
the  sfliooiid  Tolunie  of  the  Quarterly  Journal  of 
Agriculture, — we  Iwlieve  Mr.  Henry  Stephens, — 
and  let  the  expedients  of  man  be  what  they 
may  in  extraordinary  circumstances,  no  man  can 
mainlido  the  fertility  and  of  course  the  produc- 
tive powers  of  his  farm,  of  whatever  nature  the 
soil  of  it  may  be,  for  any  length  of  time,  and  ex- 
dnde  bure-fiillowiag  fima  the  rotatioa.  Lethim 
be  as  clever  a  farmer  as  ever  had  the  nnnagc- 
ment  of  land,  he  cannot  possibly  keep  his  land 
clean  in  this  humid  elimale  by  continual  crop- 
pinj?.  a  climate  which  exhibits  little  fine  weather 
iu  spring.  AU  the  art  of  husbandmen  cannot 
possibly  avert  the  injnrioiM  effects  uf  a  precari- 
ous climate.  That  art  hat  undoubtedly  accom- 
plished a  great  deal  to  ameliorate  the  clinnte. 
but  it  has  its  puwcr  limited  like  every  other ;  and 
here  summer-fallowing  seems  to  be  a  sine  qua  non 
in  the  rotation  of  British  and  Irish  husbandry." 

Operatioru  of  Samimr-FaUovsing. —  The  first 
ploughing  must  be  given  in  avtumn  and  before 
winter.  The  <  lij  c; s  of  it  are  to  smother  the  sur- 
face weeds,  which  would  grow  in  mild  weather 
even  in  winttt,  and  to  expose  the  lower  parts  of 
the  soil  aftd  the  roots  of  perennial  weeds  to  the 
frost,  by  turning  up  the  bottom  of  the  furrow- 
slice  to  the  air.  Stubble  land  in  a  green  or  inoi&t 
ooniHtion  is  cut  clean  with  the  coulter,  and 
turned  over  uniformly  and  unbrokenly  with  the 
mould-board ;  but  land  which  has  become  dry 
and  hard  ecoMions  very  sererei  abonr  to  the  team, 
yii  !  its  furrow-blice  iu  a  broken  and  jagged 
manner,  and  is  so  irregularly  raised  from  the 
bottom  M  to  make  the  surfkee  of  the  tnfasofl  ser- 
iated, and  to  dispose  it  for  intero  pting  the  per- 
colations of  water.  If.  therefore,  tlie  weather  in 
autumn  be  bo  dry  aa  to  harden  the  land,  the 
breaking  up  of  the  Stttbble  should  be  postponed 
till  the  soil  becomes  moistened  with  rain.  The 
laying  of  the  ridges  may  be  done  in  any  one  of 
several  trayt ;  hat  it  onght,  in  each  instance,  to 
be  adapted  to  the  character  and  slo]io  of  the 
land,  and  to  the  keeping  of  it  dry  during  the 
months  of  winter ;  and,  in  whatever  fonn  it  is 
done,  it  must  oontinoe  in  that  fem  till  spring. 
An  excellent  method  in  many  circumstances,  is  to 
cleave  with  open  furrows  ;  and  good  practice  in 
some  droumstances  gathers  the  ridges,  and  in 
others  cast-^  thftn  "  The  advantages  of  plough- 
ing on  good  principles  are  obtained,  in  the  great- 
est degree,  hf  pladng  the  fiirrow>dice  at  an 
angle  of  45°  with  the  horizon  ;  and  yet  a  prac- 
tice prevails  in  many  places,  which  decidedly 
nns  oonttler  with  this  principle,  and  that  is, — 
of  kyi^  a  loeeened  fiinvw  light  on  its  hndt 


over  the  surface  of  a  rib  of  land  which  is  left  un- 
touched by  the  plough.  The  appearance  of  this 
kind  of  work  is  that  of  very  ilbmade  drills.  A 
free  soil,  in  clean  condition,  which  is  not  wished 
to  be  much  affected  by  frost,  may  be  usefully 
plonghed  in  thie  numer,  for  the  parpoee  of 
keeping  part  of  the  land  firm  ;  but,  while  the 
furrow-slice  receives  all  the  benefit  of  the  action 
of  the  atmc^here,  the  part  upon  which  it  rests 
is  prevented  from  receiving  any  advantage. 
These  ribs  are  generally  made  across  the  ridges, 
or  at  an  angle  with  them  ;  and,  on  strong  land, 
they  form  a  sort  of  receptacle  for  enifiMe-water. 
This  practice  deserves,  on  every  account,  to  be 
condemned.  Light  laad,  on  open  bottoms,  may 
be  edvantaj^eoasly  pboghed,  crown  and  fiinew, 
to  lie  all  winter  ;  that  is,  what  is  the  crown  of 
the  ridge  at  one  time  is  made  the  furrow  at  an- 
other. 8arfiMe>water  will  not  temnin  so  long  on 
puch  lands  as  to  do  thcra  harm,  but  may  assist 
to  consolidate  them,  and  even  to  irrigate  them. 
Strong  clay-lands,  on  the  othtt  hand,  eennot  be 
kept  too  dry  in  winter ;  and,  as  their  ridges  have 
a  considerable  roundness,  the  Ixjst  succeeding 
furrow  that  can  be  given  is  to  cleave  down  the 
gathered  up  ridges,  that  is,  the  open  fbirow  of 
the  rounded  ridge  is  still  kept  tho  nprn  farrow 
of  the  cloven  ridge,  while  the  crown  of  the 
rounded  ridge  is  nude  the  middle  fhrrow  of  the 
cloven  ridge,  the  rounded  ridge  being,  in  fact, 
cloven  or  split  in  two.  The  furrow-slices  of  a 
rounded  ridge  meet  from  both  open  furrows  in 
the  crown;  whilst  the  flimw^liAeS  of  a  dovOk 
ridge  depart  from  the  crown  to  both  open  fur- 
rows, where  they  are  prevented  closing  up  the 
open  furrows  by  the  plough  passing  up  between 
the  furrow-slices,  which  would  otherwiie  meet 
from  two  contiguous  ridges." 

The  seoond  ploughing  is  given  in  spring,  and 
oughtnot,  evenamidtlie  utmost  exigencies  f  f  t  luit 
busy  period,  to  be  delayed  beyond  the  early  part 
of  &Iay.  On  all  dry  soils,  whether  eend,  loam,  or 
thorough-drained  and  well-mellowed  clay,  this 
ploughing  should  bo  dunt-  nonm  the  fonner  one, 
or  as  nearly  as  possible  at  nglit  angles  to  it  j  for, 
in  this  manner,  it  most  eerily  ente  the  land  in 
pieces,  lays  open  the  greatest  possible  amount  of 
surface  to  the  action  of  the  air  and  light  and 
weather,  and  gives  the  strongest  pnetioableeheclc 
to  the  growth  of  surface  weeds  and  the  ramifying 
of  deep-rooted  ones.  The  land  thus  treated  ap- 
pears to  the  inexperienced  eye  to  be  a  oonfbsed 
•ggref^tion  of  lumps  of  earth ;  yet,  on  account 
of  its  very  fracturedness  and  dissevennent,  it  en- 
joys far  more  advantage  than  if  it  had  a  smwth 
and  even  surface.  On  stiff,  wet  land,  however, 
the  spring  plotighing  should  be  done  in  the  di- 
rection of  the  former  ridges, — for  if  heavy  rains 
were  to  ftU  upon  such  land  in  the  bieken  and 
dissevered  state  of  the  rm--;  plnnghing,  they 
might  so  saturate  it  as  to  render  the  subsequent 
opentioas  asceedinglydiffieitit  md  eompniativ** 
ly  inefloient ;  and  when  the  ^viqgi^flonij^rfBf  it 
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thus  given  in  the  same  direction  as  the  winter- 
ploughing,  A  third  ploughing  beoomw  newwsaiy ; 
and  thia  most  be  given  across  the  ridges,  and 
earlj  in  June.  The  land,  after  leceiving  its 
croes-ploughing,  whether  that  operation  he  the 
■acond  or  the  third  of  the  series,  must  be  un- 
tonched  till,  in  provincial  phrase,  it  becomes 

rizaared,"  or  acquires  &  auffioiently  dry  oondi> 
Ikn  to  W  iMlily  p«d««iiied  l>j  tlM  hMTO^ 
vifchont  being  so  hMdwniid     in  «u  dsgrw  to 
miat  their  MtioD. 

a«xt  opmtion  ia  bamiHng  by  repeated 
doable  turns,  each  double  turn  at  right  ongles 
with  the  preceding  one,  and  the  number  of  doable 
tana  three,  four,  five,  or  more  according  to  the 
condition  of  the  land.  On  stiff  soils,  with  hard 
and  unyielding  clods,  a  heavy  roller  must,  when 
neoeasary,  precede  the  harrows  in  order  that  it 
■nj  m  braiM  the  indurated  masses  of  earth  as 
to  let  the  teeth  of  the  harrows  freely  act  upon 
them.  Roliing  cloddy  land  at  this  season,  when 
the  soil  is  film  and  lesiBtiva,  has  always  an  excel- 
lent effect ;  but  when  postponed  till  the  soil  has 
become  greatly  pulverised  by  abundant  working, 
it  does  not  break  th»dodi  tat  pwa— ■  tiiem  into 
the  soft  soil,  and  fainovH  niflli  seeds  and  roots  of 
weeda  as  they  may  contain  beyond  the  reach  of 
the  harrows.  The  grubber  also  may,  at  this  time, 
be  TtoTf  adewitageously  employed,  for  aiding  the 
jJTeat  prorr?!;  nf  pnlvcri/ntion.  At  every  turn  of 
the  harrowing,  all  roots  and  fibres  of  weeds 
bpooght  to  the  svifiuie  nrast  he  enreAiUy  pieked 
op  by  hand,  and  gathered  into  a  lino  nf  heaps, 
and  then  forked  or  thrown  into  a  cart  passing 
along  the  line,  and  conveyed  off  the  ground  to 
be  MbBCdiiith  Unie,aod  decomposed  into  a  com- 
post for  manurial  uee  in  the  following  year.  The 
boming  of  the  weeds  on  the  spot  is  a  frequent 
bat  verj  iaeonaidemte  {metiee ;  for  it  drives  off 
into  the  atmoepbprf'  n  main  portion  of  the  proxi- 
mate principles  which  might  be  slowly  decom- 
posed into  solid  mannre,  aiid  b«*M  mukf  9t  tiie 
BOcdii  and  the  vivacious  radicles  of  weeds  unkilled, 
to  be  afterwards  spread  abroad  with  the  ashes, 
sad  m*de  to  propagate  snew  and  shondaiit  raoe 
flf  wasteful  vegetation  in  the  land.  Every  possi- 
bl*  exertion  should  be  nride,  at  this  stage  of  the 
fallow,  by  the  skilful  and  frequent  use  of  the 
psHsffiidag  implements,  by  the  sedulous  and 
searching  practice  of  hand-picking,  and  the  care- 
fsl  and  vigilant  removal  of  the  utmost  vestiges 
ef  Ills  wood  bssps,  to  fetnove  from  the  kmd 
every  fibre  an'l  radicle  of  a  /i  1  which  can  pos- 
sibly be  found ;  for  not  only  is  this  the  rankest 
sad  owst  Tivsoiovs  psriod  of  tiie  self-propagation 
ef  isdigi  nnnn  plants,  but  even  the  smaUeBt  por- 
tiV.T!«  of  pome  of  the  worst  weeds  left  in  the 
groand  will  grow,  and  slowly  but  surely  make 
thaSMllveo  tbo  origin  of  a  new  progeny  4^  peats. 

If  drains  are  required  in  the  field,  and  if  a 
fnqj^^t  qoanti^  of  small  stones  occur  in  the 
srO      «n  wwtMfy  bo  desnd  swij  firom  it  to 
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making  at  this  period  is  really  out  of  its  proper 
season,  and  exposes  the  bnd  to  the  serious  ooo- 

tingency  of  having  a  large  portion  of  its  finely 
loosened  materials  washed  into  the  trenches  by  a 
heavy  or  prolonged  fiJl  of  rain  ;  and  unless  abun- 
dance  of  suitable  small  stones  are  on  the  spot, 
and  a  fair  prospect  exists  of  a  sulTtcient  continu- 
ance of  dry  weather,  it  will  do  better  to  be  post- 
poned to  sister  stage  of  the  Mow.  '^Istgslsiid- 
fn"?!  "^tonf^H  Tnny  now  bo  taken  out  to  form  foun- 
dations to  stone  fences,  or  blown  with  gunpowder. 
It  is  not,  however,  with  the  gstliering  of  small 
stones  as  it  is  with  weeds :  the  former  must  be 
thrown  into  the  cart  at  once,  as  gathering  them 
into  heaps  does  not  expedite  their  lifting  after- 
wards, they  having,  at  all  events,  to  be  lifted 
atTiin  "ingly ;  whereas  whole  heaps  of  weeds  which 
have  taken  great  trouble  to  gather  singly,  can  be 
put  into  the  cart  by  s  large  throe  pronged  dung 
fork." 

As  soon  after  all  this  cleaning  process  as  the 
weather  and  the  other  laboora  of  the  fiurm  will 

permit,  another  course  of  ploughing  and  harrow- 
ing must  follow.  "  The  furrow  now  given  must 
of  oonne  be  in  s  Kne  with  the  ridges,  in  order  to 
cut  the  forme :  f ;  1  r  j  w,  which  was  ploughed  across, 
and  this  may  be  done  by  ploughing  the  ridges 
cither  singly,  or  two,  four,  or  six  of  them  to- 
gether. The  latter  is  fully  the  better  pkn,  as  it 
serves  to  keep  the  land  flat,  that  is,  it  will  not 
interfere  with  the  future  regular  appearances  of 
the  ridges  when  they  are  gathered  up.  Ailer 
harrowing  this  two  double  turns  at  least,  roll- 
ing and  the  hand-picking  of  weeds  must  be  re- 
peated with  great  eare ;  as  the  weeds  iMisf  iioir 
not  eo  numerous,  and  many  of  their  roots  bsving 
been  broken  by  the  ploupb  ^rifl  the  harrow,  they 
may  be  easily  overlooked  m  a  hurry.  Every  viiji- 
ble  jotat  of  quicks,  and  every  separate  knot  of 
knot-grass  must  be  gathered.  CoitV  foot,  docks, 
and  thistles,  must  also  be  carefully  rooted  out 
sad  osrried  off.  Light  lands  will  seldom  require 
more  than  this  ploughing  tc  m-d):ii  them  clean, 
as  the  weeds  in  them  readily  part  with  the  earth 
from  their  roots,  and  rolling  will  probably  not  be 
again  necessary.  It  is  almost  oertain,  however, 
that  strong  lands  will  require  another  furrow, 
which  may  be  one  across  like  the  second,  but 
only  the  farrow  slioes  of  it  reversed,  or  an  angle 
furrow  begun  at  one  comer  of  the  ftold.  and  con- 
tinued to  the  opposite  one  in  an  oblique  direction 
to  the  ridges,  bt  theoress  and  angle  ploughings, 
and  in  ploughing  the  land  along  the  ridges  after 
the  winter  furrow,  spaces  for  ploughing,  called 
'  feerings,'  of  generally  thirty  yards  in  width,  are 
marked  off  to  save  time  in  ploughing,  to  avoid 
many  open  furriDws,  and  to  keep  the  land  level 
Harrowing  must  again  follow,  and,  if  neccs.sary, 
rolling,  sad  hand-piokiag  weeds,  and  gathering 
stones  must  also  be  repeated.  After  all  these 
operations  have  been  performed,  the  land  should 
be  olssB,  if  tbs  wsslhsv  hss  not  beea  so  mtrfst 
sad  ivana  sad  subIbsi,  ss  to,  eaooarag^  iastsad 
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of  checking,  tho  growth  of  wc^Js.  It  is  here 
necessaiy  to  caution  the  young  fallovrest  ia  re- 
gard to  iCrong  clays.  Should  the  traather  prove 
wet,  or  likely  to  he  wet,  it  will  be  improper  to 
ri3k  stroog  land  so  long  out  of  the  ridge,  as  if  it 
be  caught  by  touch  raia  in  a  flat  state,  it  irill 
become  soured  before  it  be  so  dry  as  to  psrmit 
the  horses  again  upon  it.  One  cross  ploughing 
may  bo  obtained  in  the  spring,  or  early  in  sum- 
mer ;  bat  xfttber  than  risk  may  man,  it  would  he 
better  to  plough  the  ridges  together,  backwards 
and  forvrardsi  casting  them  out,  and  ploughing 
then  together  ftltarmtely.  In  thii  way,  the  fur- 
rows are  always  kept  open  for  the  passage  of 
water.  In  such  a  season,  it  will  be  vain  to  at- 
tempt to  clean  land  thoroughly.  At  this  stags  of 
the  work,  the  four-horse  plough  may  be  advnn- 
tagi.'ously  employed  on  loamy  Imds  that  are  worn  ? 
out  by  misoropping.  it  wiU  bring  up  fresh  soil,  i 
wUdi  has  not  teen  the  light  of  day  for  nuaj  \ 
years.  If  the  subsoil  be  a  clay  which  the  plough 
brin^  up,  it  will  make  an  excellent  mixture  with  j 
the  eooui^  lewn.  Thie  ii  the  period  of  the  | 
work,  too,  for  using  the  levelling-box,  an  instru- 
ment userul  ia  giving  a  uniform  skin  to  old  ir- 
regularly ploughed  lands,  and  in  filling  up  small 
hollows  into  which  water  might  coUeot,  whieb 
otherwise  create  trouble  in  cutting  many  un- 
necessary channels.  An  overgrown  rich  head 
ridgo  may  be  eaaity  and  eflTeetnallj  oarried  a 
short  distance  to  a  poorer  part  of  the  field.  Up 
to  this  period,  the  preparation  of  the  land  for  bare 
Mow  and  toniiiN  it  the  same.** 

The  nuxt  process  is  the  restoring  of  the  land 
to  ridges  i  and  this  is  effected  by  striking  a  fur- 
row in  the  line  of  the  former  ridgeSi  and  gulthuh 
ing  up  the  soil  in  the  manner  of  crown  Md  ftir^ 
row.   On  very  light  lands,  this  gatherin*  up  may 
be  made  to  cover  both  the  lime  oud  the  farm- 
yard manure,  and  to  serve  for  the  secd-furrow  ; 
on  ordinary  loams,  it  must  be  followed  !>/ another 
ploughing  for  the  seed -furrow  ;  aqd  on  stiff  day 
landi^  whidi  have  been  laid  flat  and       to  till 
this  period,  it  not  unfrequently  must  be  followed 
first  by  another  process  of  harrowing  and  clean- 1 
ing,  next  by  a  lecond  gathering  up,  and  next  by  j 
the  seed-furrow  ploughing.   The  lime  and  the 
farm-yard  manure  may  be  applied  at  the  same 
stage  of  the  process,  but  with  the  former  in  pre- 1 
cedenca  of  the  latter ;  or  the  lime  may  be  nndied  | 
at  a  different  stage  from  the  farm-yard  manure, 
and  either  before  it  or  after  it.   The  Ume  may  be  : 
laid  down  in  small  heaps,  at  rmnlar  intemtb  ha*  I 
tween  the  feerings  of  the  ridges,  either  after 
having  been  previously  slacked  by  artificial  ap- 1 
plioation  of  water,  or  in  lino-dieUe  to  bo  ihoked 
on  the  sp  >t  by  the  weather  ;  or — what  is  better 
— it  may  bu  spread  out  of  carts  with  thovele  upon 
the  ridges,  and  bo  brought  thither  firom  large 
heaps  of  it  deposited  at  intervals  upon  the  head- 
ridges  as  it  had  been  brought  home  in  slicll^  to 
the  faroL.   It  should  be  spread  in  a  dry  calm  day, 
or  at  least  and«r  litth  wbid,  and  with  that  lit»Ie 


blowing  on  the  side  of  the  cart ;  and  immediately 
after  it  is  apread,  it  must  be  harrowed  in.  If 
spread  in  windy  weather,  it  will  bo  uaeqaally 
distributed  and  partially  wasted  or  misapplied  ; 
and  if  spread  otherwise  than  in  a  perfectly  dry 
condition,  it  will  not  trickle  down  into  the  rate 
formed  by  the  harrow  teeth,  and  in  consequence 
not  Tnix  properly  with  the  soil  Wliun  the 
gatiitsnng  up  into  ridges  is  foUuWiid  by  a  separate 
ilooghing  for  tka  aMd^ltarrow,  the  forn-jwrd 
manure  may  most  adv  m*nr^-"usly  !)3  applied  at 
the  gathering  up,  and  ihe  lime  immediately  be- 
fore the  eeed-furrow  ploughing  ;  fov  the  aoper- 
position  of  the  liiae  upon  the  manure  both  coun- 
teracts the  tendency  of  the  lime  to  sink  too 
deep  into  soil,  and  represses  the  tendeney  of  the 
manure  to  rise  to  the  surface  and  wiita  itself  in 
aeriform  decomposition.  The  manure  i?  de- 
posited uu  the  kiud  in  heap3  uf  equal  siae,  and  at 
equal  intervals  ;  and  ia  spread  all  athwart  the 
ridge,  in  equal  distribution,  by  moans  of  light 
three-pronged  forks.  The  ploughs  follow  close 
upon  the  spreading,  and  aover  in  the  manure  by 
sin  a  ;i  _;;ithering  up  of  the  ridge  as  to  increase  it^ 
curvature.  The  application  of  the  lime,  when 
made  separately  ftom  tha  mannnig  and  anb* 
seqiiently  to  it,  m^  foUow  in  tha  eourse  of  a  few 
weeks  ;  and  the  eecd-furrow  is  then  given  by 
such  a  shallow  ploughing  as  but  very  i>l)gbtly 
raises  the  eurvature  of  the  ridge.  But  if  the 
cleaning  operations  have  been  c'«iTip!ftod.  and  the 
manure  applied  toward  the  end  of  J  uly,  the  land 
ilea  untouelied  thenee  till  tha  eve  «f  Med-tima  i 
and  it  is  then  thoroughly  douhle-|iarrowed| iimad, 
and  aeed- furrowed. 

The  opcrationa  «f  ■ammer>fo]lowiog,  af  now 
described,  are  generally  those  upon  good,  strung, 
wheat-bearing  loams ;  but  they  admit  of,  and 
sometimes  even  require,  very  considerable  varia- 
tions in  adaptation  to  soil,  weather,  cUiuaH 
and  the  specially  weedy  condition  <■(  tlii'  land. 
But  when  the  general  priuoiples  of  laiiuwing  are 
nndwstood,  and  tha  neat  eommon  applieationa 
of  thera  known,  they  can  readily  bo  adapted,  by 
any  farmer  of  the  most  ordinary  perspicacity,  to 
suoli  diversitiefl  of  mronniatanoai  aa  ooonr  in  tha 
different  soils  of  his  farm,  or  in  the  different  wea- 
ther of  successive  years,  j^et  no  man,  however, 
be  so  crude  in  hia  notions  as  to  estimate  the 
Telne  of  hia  follow  hj  the  number  of  iu  plough- 
ings  or  the  aggregate  RTn.inn't  '>f  its  labour  ;  for 
one  well-timed  ploughing  may  be  more  efhcifui 
tkan  thaea  ill-timed  ploughing!,  and  one  ekilful 
and  careful  cleaning  than  half  a  dozen  l>oorish 
and  car«ilti8«  deaniaga — Commtmieations  to  the 
Board  of  Affn«vltm9<~-Manhiff't  Cvumy  Report*. 
—Flulhch'.^  EyMXji  on  the  WcetU  of  .{■rricuUur^'— 
Sew  Farmer' »  Calendar. —  I/a^wartT*  i)«ieim  <ff 
AgricidtHr*. — ■Brntwi'i  Xmc  Sj^Mem  of  Cuttiuatio*. 
—  Diehon't  Hiubandry  of  the  AhcU>U$. — Hunr- 
ter  *  Geoi-jict!  flaa;/*. — Low^t  Kl«iiU)it4of  Agriotd- 
ture. — .Sir  John  Hiiudatrt  Cade  of  Agrieidture,— 

Sir  Joh»  Sinebtu'*  Aneratf  Ajporl  «f  Soott^ 
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j  FALS£  QUARTER. 

•     utTi/  iyf  Agrievitw*. — fia>^don  on  Rtntf  mxd  T^f- 
Uiga. — Q.  Journal  «f  Agrieidiure. —  BueTa  Far- 
msf't  Inatruefr. — Tomfft  Farmer' a  CaUndar^ — 
I  }fiU.—Doy!e    S-rphenA—RAam.—T/'e  Son'efy 
I  UmtXUmeiCt  Com^Uu  Farmtr.'-^Chidn^t^  Cal*- 

FALSE  ACACIA.    See  ArAciA-TKKE. 
I     FALSE  CORK-TREE.  See  Cork-Tmb. 

FALSE  QUARTER.  A  4ii«Mi4  MBdiUoB  ttf 
1  tke  feet  of  hones.   It  can  scarcdj  b*  ntwad  u 
I  •  primary  disease  ;  but  is  always  a  consequence 
,  I  ef  wtne  other  distsase.    It  cao&titutes  a  perma- 
1 1  MM*  blMsidi ;  and  ii  annoying  rather  from  Its 
j  in~nmb!cr.'^ps  than  by  its  severity.  The  coronary 
1  TAMular  ligament  is  so  Car  destroyed  in  one  part 
I  tkat  ft  gftp  or  iiil«ivii|idoii  in  the  Him  of  bam  is 
i    nude,  and  can  iv  ver  be  filled  up  in  the  process 
,  ^  lewstion ;  and  this  gap,  in  some  instances, 
1 1  «MM«  Um  Mdnwl  sertomi  InooaTSDleBW  or  OTra 
eonsiderable  paitt.    When  false  quarter  seems  to 
be  forming,  the  horn  should  be  pared  quite  thin 
.  and  a  blister  applied ;  aod  when  the  gap  is  actual- 
i  If  IWnMd,  the  horn  of  the  iMurt  must  always  be 
kept  thin  nvA         a  bar-shoe  should  be  used  as 
1  will  not  make  any  pressure  upon  the  portion  of 
I  tkc  cratt  iMMftth  the  UoBiish. 
,      FANNER.  See  WixNowiNn -Maohixb. 
j     FAN-PALM,— botanicallj  Vor^pha.    A  genus 
I  of  toopieal  endogenottt  tieeo,  of  the  palm  tribe. 
The  umbrella-bearing  speoies,Cor^Aa  umbraenU- 
f«ra^  abounds  in  Ceylon  and  in  various  parts  of 
Contineatal  India,  and  has  for  about  a  century 
[  past  been  a  favourite  in  the  palm-hooiei  of  Bri- 
tain.   In  its  native  country,  it  ranks  among  the 
. .  most  useful  of  the  palms,  and  usually  attains  a 
>!  hd^t  of  dbont  100  or  110  ttet.   Its  pith  is 
eaten  irVe  that  of  Oaryota  nrens ;  its  fibr^  is  used 
for  making  ropes  Mid  small  cordage  \  its  leaves 
open  Md  Md  liko  fhiw,  bavt  n  Teiy  grsot  sise. 
and  are  used  for  writing  upon,  for  thatching,  for 
awninga,  for  parasols,  and  for  various  other  pur- 
(  poses and  its  roundish,  dark-coloured  seeds  are  f 
I  fpVijrr  1 1  by  the  fanatioi  of  the  sect  of  Yishnoo 
■  as  heads.   A  K'af  of  this  palm  was  brought  n!-ni:t 

110  years  ago  from  Ceylon  to  Britain,  measuring 
!•  ftel  u»m  ita  widest  spread,  foUy  11  feet 
'  hi^h,  and  between  3S  and  40  feet  in  cironmfer- 
-  enoe  ;  and  when  ezjmnded  in  the  manner  in 
;  whieh  th«  CiagftleM      ite  kind  for  awiiinfs,  It 
was  sufficient  to  shade  a  dinner  party  of  six 
I  Inm  the  rays  of  the  sun.  Six  other  species  have 
!  \ttm  hitroduoed  to  the  palm-honses  of  Britain 
1  dvring  the  last  twenty-six  years ;  and  one  of 
these  in  i^s  native  Country,  attains  the  same 
ikesght  as  the  umbrella-beariDg  species,  while  an- 
I  site  WMuns  to  the  altitude  of  150  or  100  ftet 
Aboat  half  a  dozen  nthfr  species  are  known  to 
betaaistSi.  A  smaU  half-hardy  species  of  Chamse- 
rapt  from  the  fleafh  of  Enrope,  tuaany  having 
a  factfht  of  only  about  10  feet,  and  intr(^:?nr( 
Britain  upwards  of  a  eentary  ago,  is  popularly 
eaik4  the  low  fan-pftlm. 


FARCY.  .aj7 

I    FAR.   A  kind  of  giftiii  eommonly  cultivated 

hy  the  ancient  Romans,  seemingly  a  very  hardy 
and  peculiar  variety  of  wheat,  but  appareoUy 
unknown  in  modem  agricultwe.  It  had  so  per- 
'  P'^tont  a  husk  or  chaff,  that  it  required  to  be 
sown  with  it,  «nild  not  be  separated  finnn  it  by 
thnshing,  and  iie«de«l,ftr  evfiauy  nee,  to  be  ilreed 
from  it  by  t*  ;\  l  irti.'  It  had  six  knobs  in  the 
•talk,  while  triticum  or  wheat  had  onlj  loitf  #  it 
wee  the  hardieet  of  eU  grain,  vbA  made  ttM  etar* 
diest  resistance  to  the  cold  of  winter  ;  it  flonr- 
ishcd,  not  only  on  warm  and  dry  soils,  but  on 
the  coldest  and  least  reduced  ;  and  it  is  repre-  ' 
sented  bj  ftimett  ell  the  Ronuui  writers  on  hus- 
bandry as  OMMt  proper  for  wet  clay  land,  while 
triticum  or  wheat  was  represented  as  the  most 
proper  for  dry.  A  taXi  iwm  itt  the  ■Humer  in 
which  the  Roman  author?  ^pfn):  of  it  may  be  i 
Been  in  the  8nd  volame  of  Dickson's  Uusbandry 
of  the  Andenie. 

FAR.    An  epithet  in  popular  hippologjr,  of 
the  same  meaning  as  "  right "  in  language  re- 
specting the  human  subject.  The  far  shonldez  ! 
of  a  horse,  ftar  eaeiaple,  ii  timplf  Irie  tight 
shoulder. 

FARCY.  A  disease  of  the  lymphatic*  or  ah- 
ioibeDt  wiseh  of  the  Ixme.  It  ftequeatljr  ftm 

a  corded  appearanrr  to  the  lymphatics  in  their 
course  of  accompanying  the  veins  throughout 
parte  of  the  body ;  and  it  wm,  in  oooaequeitee. 
mistaken  by  all  farriers  down  to  a  recent  period 
for  a  venous  disease,  and  usually  described  as  de-  i 
veloptng  itself  in  the  form  of  "corded  veins."  It  j 
is  essentially  the  eftine     gfwsdflfla,  bat  is  mil-  ! 
der.  less  dangerous,  and  more  ea-ily  cured,  and 
has  its  seat  in  the  upper  or  cuticular  lymphatics, 
while  glanders  are  seated  in  the  deeper  tissues. 

Farcy  is  pithrr  local  or  constitntjnnal.  When  i 
the  rirulent  mutter  of  glanders  or  of  fiuoy-iUcer  j 
tovehes  or  ibUs  QpoB  ft  woftoded  or  abnided  pert  1 1 
of  the  skin,  a  cancerous  ulcer  is  prodncr  d  This  i 
ulcer  has  a  fouler  appearance  than  any  other 
Itind  of  sore,  tbiekene  in  ite  edges,  discharges  a 
thin  and  glutinous  ichor,  spreads  ia  nioit  In* 
f>tances  with  great  rapidity  nnd  never  possewes 
a  red  or  healthy  colour  ;  the  lyiuphatica  aruuud 
the  uloer  ftbeorb  ita  poisonous  matter,  and  be- 
come swollen  or  corded ;  the  glands  to  which 
these  lymphatics  Imd  beoome  inflamed  and  en« 
larged ;  a«d  eventtttUjr  eroel]  tuimmn,  tedmi- 
c:\]]y  ciHrrl  "  bnr!s,"  and  consisting  of  nVscpsscs 
formed  by  inflammatoij  action,  appear  in  the 
OQune  of  the  lynphatlesb  Up  to  fbie  pmit,  farcy  | 
is  strictly  local.  But  when  the  virus  works  long 
enough  around  the  tUcers  to  pajs  through  the 
arresting  action  of  the  gUnda,  and  to  be  absorbed 
into  the  circulating  syitem,  the  vbole  oonstitu- 
tion  immediately  bfromou  more  or  less  affect' rf. 
The  other  parts  of  the  body  susceptible  of  its  ac- 
tion new  beoome  ftffeeled^^biit  in  ft  aneeeesive 
order  to  one  another, — nnd  n^t  nlw.iys  in  the  same 
order  in  different  animals  or  in  different  eoun- 
triea.  The  parte  iliat  allbeled  are  vanally  those 
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at  the  farthest  distance  from  the  centre  of  circu- 
lation,— the  hinder-extremities,  the  fore-extremi- 
ties, the  faoe,  the  lips,  and  particularly  the  nose. 
"Tbft  intirnal  parts  of  the  nose,"  says  White, 
"  are  generally  the  first  to  be  attacked ;  the  de- 
licate membrane  bj  which  they  are  lined  becomes 
inflained  and  uloMmfeed,  diiehargiiis  laiR*  qoaU' 
titles  of  matter  ;  the  next  part  which  is  affected 
is  generally  the  skin,  on  various  parts  of  which 
farcy  bnda  maka  flMir  ^ipnmnoe,  and  degenerate 
into  foul  sproMllBg  diem ;  at  length,  the  bones 
of  the  nose  become  carious  or  rotten ;  and  6nally, 
the  poison  falls  upon  the  lungs,  and  very  soon 
piite  ft  period  to  tbe  laflMiigB  of  tbe  anfortunate 
animal.  Sometimes  the  process  of  the  disease 
is  extremely  rapid,  and  destroys  the  horse  in  a 
Tory  diort  time  ;  ftt  othtn  it  b  nmatkably 
slow,  and  continues  in  the  same  state  for  a  con- 
siderable time,  without  atTecting  either  the  appe- 
tite or  strength."  But  the  disease,  in  its  con- 
•titotaonal  VMiefcj»  it  exceedingly  various  in 
character,  and  often  compli<»ited  or  conflicting 
in  its  symptoms ;  it  sometimes  is  almost  or  alto- 
gether undistinguiahaUe  from  gUnders, — and 
always  has  a  tendency  to  pass  quite  into  that 
disease  ;  it  sometimes  assumes  such  a  chronic 
character  as  to  leave  its  subject  to  drag  out  a 
long  and  hobUing  (  xistenooM  ft  drudge  ;  and  it 
seems  to  present  different  prevailing  initiatory 
symptoms  within  the  sphere,  or  at  all  events  in  the 
reports,  of  (Mftrent  praotitionera, — ^amftllj  eom- 
roencing,  in  some  districts,  in  the  nostrils, — in 
others,  in  the  hind-legs, — and  in  others,  in  the 
fore -legs.  A  common  popular  name  of  the  local 
or  simplj  mticular  variety  of  it  is  button  farcy. 

The  causes  of  farcy  are  similar  to  those  of 
glanders,  but  are  both  more  numerous  and  more 
varied.  The  aetnal  ftpplicfttioB  of  it  to  ft  beve 
surface,  or  perhaps  to  either  a  mucous  or  an 
abraded  one,  is  probably  indispensable  to  the 
exeitement  of  it ;  yet  tiiie  often  ooeura  in  so  ob- 
eeore  ft  manner  as  to  elude  all  possibility  of  or- 
dinary obserration ;  and,  what  seems  not  a  little 
curious,  the  swallowing  of  the  virus  with  food  or 
otherwiae  doea  not  ftppear  to  exert  any  injorioaa 
influence  upon  the  stomach,  or  through  it  upon 
the  general  system.  Farcy  is  peculiarly  liable  to 
ante  from  long  eontinned  canker,  from  a  oom- 
bination  of  poor  food  witli  hard  work,  from  con- 
stant dampness  and  confined  air  in  the  stable, 
from  extensive  and  neglected  ulceration  of  tbe 
extremitiea^  ftnd  from  any  other  agency  or  aet 
of  agencies  which  tends  to  debilitate  the  con- 
stitution. It  oooars  most  frequently  either  in 
young  hortea  who  have  not  aeqnired  the  firmneas 
and  strength  uf  maturity,  or  in  old  horses  who 
have  lost  their  vigour  and  are  passing  into  the 
last  stages  of  senility.  A  feeble  animal  readily 
contraott  it  from  even  a  slight  touch  of  its  virus ; 
but  a  strong,  healthy,  middle-aged  animal  com- 
pletely resists  the  most  copious  inoculation. 

All  tirietlea  ef  looal  or  bnltoD  fivcry  whioh 
do  not  eoDBtnoa  ift  ^  mnaoot  nembnuiaa  of 


the  head,  if  tiraeously  attended  to,  were  for- 
merly thought  to  be  easily  and  summarily  cur- 
able, and  eertalnly  are  in  many  instiuioes  really 
cured,  by  Ihe  dnple  application  of  the  cautery, 
— the  ulcers  speedily  thrf  Nviii^^  iff  the  slough, 
presenting  a  red  and  healthy  appearacoe,  and 
erinelBg  a  rtadlneti  to  heal  mpidly  in  tlw  oaaii^ 
nrr  i-if  comTTion  eorea.  But  even  these  varieties 
sometimes  prove  themtelvea  to  have  tttfficieBt 
hold  of  the  oonamutioa  to  leriit  tha  affeeti  of 
cauterizing ;  and  the  varieties  which  commence 
in  the  nostrils,  pass  with  such  rapidity  into  the 
glanderous  form  as  to  be  incapable  of  prompt 
enough  topteal  treatment ;  whUe  all  the  vaiia> 
ties  which  r^iffuse  themselves  throughout  the 
constitution,  are  by  far  too  virulent  to  be  tao> 
cessfully  combated  by  any  feebler  meana  tiiaa  the 
most  powerful  stimulants  and  tonics.  A  judi- 
cious use  of  the  cautorv,  thorough  ventilation, 
and  lubricating  and  nutritious  diet,  are  eb&ential 
as  auxiliaries ;  but  internal  administrations  must 
be  made — skilfully,  and  in  well-cn!f?u!ated  an- 
tagonism to  the  particular  virulence  of  each  case 
— of  eneh  mattert  at  either  aolphato  of  copper  in 
solution  with  a  little  gum,  corrosive  sublimate  in 
combination  with  vegetable  tonics,  biniodlde  of 
copper  without  any  tunioal  accompaniment,  can- 
tharides  in  combination  with  gentian  bitters,  or 
such  mineral  tonics  as  preparations  of  antimony 
or  zinc  Washing  with  lesid  lotion,  and  sea-bath- 
ing aooompanied  with  ft  daily  dote  of  aalt^water, 
have,  in  some  protracted  varieties  of  the  disease, 
been  found  beneficiaL  See  the  article  OLAHDxat. 
—BartUt't  Farriery.— Winter't  Hvrm  m  Bedtk 
and  IKmue.—  Youatt  on  th*Barm*—Wkiti»  Fterw 
inary. — Ufa  {/re's  Veterinary 

FARCY  (Water).  See  Drofst. 

FARDINCkBAO.  The  panneh  or  Ural  aten- 
ach  of  a  cow  or  of  any  other  ruminating  animaL 

FA&DLEBOUND.  Indigestion  in  the  third 
ttoooftoh  or  nanyplies  of  sheep  or  cattle.  It  is 
exceedingly  various  in  at  once  causes,  symptoms, 
•\nd  proper  treatment  ;  and  it  not  infrequently 
has  merely  a  sympathetic  character,  or  is  excited 
and  maintained  by  fbver,  dyaenteiy,  and  other 
diseases  affecting  either  the  whole  system  or  the 
main  part  of  the  intestines.  The  general  qrmp- 
toma  of  it  are  diatennon  and  cooattpation^— the 
former  oaused  by  the  retention  of  the  food,  and 
by  the  connnKdation  of  it  into  a  hard,  dry,  cnkp<i 
mass  i  and  liio  general  remedial  appliances  are 
drenidiea  of  warm  water,  seardiing  Iftsativea, 
glysters,  and  cordials.  The  duration  of  the 
disease  may  extend  from  three  or  four  days  to 
fear  or  five  weeks. 

FARE,  or  Farrow.  A  litter  of  pigi^-mia 
number  which  ft  tow  pcodooet  ftl  one  &RO«inB. 
See  Farrow. 

FARFARA.  See  CoLTsrooT. 

FAHIXA.  The  meal  or  flotir  obtained  br  pnl- 
verizing  abd  sifting  the  seeds  of  the  cereal  grasses. 
TIm  fiwina  of  wheat  oomfriata  all  the  portioaa  «r 
iha  gnin  wad  fer  hnmaii  food,  not  oi^  tfna 
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fin-:?t  flour,  and  the  second  fl-^ur,  Knt  a!<o  the 
tr&a  i  aad  the  fariaa  of  barlej,  oata,  ud  rje 
ooiaprlwt  all  oofTwponding  portioat  «if  tt«M 
gratna,  whether  finelj  or  ooarsely  grooad,  or  even 
if  simplj  freed  from  the  husks,  and  prepan?^  for 
humaa  food.  The  commoti  epithet  "  farinaceoua 
Ibod,"  therefore,  timply  designates  the  pulveris- 
able  portions  of  such  seeds,  whether  pramineou*, 
lagominotu,  or  otherwise,  as  possess  a  kmdred 
Mtan  to  thft  fl«ar  of  whMt  Items  ebielf  m> 
btted  to  tho  •'■^-•■rd  farina,  and  frequi'iitly  ni'^ro  nr 
icas  fwnfottoded  with  it,  but  all  designating  things 
vhleh  m  dllMr  Mmpiiaed  in  faiina  or  prepared 
from  it,  are  starch,  fecula,  anojline,  and  ainidine. 
Starch  is  a  single  proximate  principle,  constitut- 
ing a  chief  ingredient  in  farina  and  a  consider- 
able ingredient  in  most  esculent  roots  ;  fecula 
is  the  starchy  pulp  of  either  !iydR>us  fiarina  or 
esculent  roots ;  and  amjiioe  and  araidine  are  prin- 
cspbt  modifttd  out  af  staivh  bjr  ohadMl  Mtion, 
and  possessing  a  somewhat  gummj  character 
Another  principle  in  all  farina  is  gluten ;  and 
Chit,  thoof h  &r  Ibm  hnlkj  than  the  ttercli,  ii 
incomparably  more  important, — ^the  starch  serv- 
ing principally  for  the  current  consumption  of 
the  blood,  and  the  gluten  for  general  assimilation 
tkrottghout  the  sjstem, — so  that  the  richer  any 
fikrina  is  in  gluten  the  more  alimentary  is  it  as 
food  to  man.  Now  a  course  of  searching  experi- 
■wts  aad  analyses  oovdnetad  by  K.  Bodrigues, 

ind  undcrtalcn  at  thr  rcqiir?t  nf  O-iv  Lns-rxr, 
proved  that  the  farina  of  pease,  lentils,  French 
Wnaa,  sad  Iqr  kkhmm  tint  alM  of  othw  legu- 
minou'i  5  i  (is,  contains  a  larger  proportion  of 
gluten  than  the  liHrina  of  the  seeds  of  the  cereal 
gnaa.  **Tklt  iwdk,"  remarks  Oay  Lussac,  "  is 
very  impoitHii  wlMn  taken  in  connexion  with 
thfir  nutritivA  properties  ;  for  it  shows  that  the 
kgununous  f&rioas  united  with  the  potato  L'an- 
t  /orUmentj  and  mdar  H  mora  anitoUa 
for  the  nourishment  of  man  and  beast  '* 

FARM.  A  portion  of  land  employed  in  the 
naring  of  agrionUonl  pvodnoe,  whether  in  the 
form  of  li  v!  f  ck,  or  in  that  of  prepared  animal 
food,  or  in  that  of  either  «iible  or  economical 
fegitotien.  The  Saxon  word  f^rme,  which  was 
dn  ptlatine  or  unoorrupted  form  of  the  word 
fa.rm.  orij^naI!v  sifrnified  provisions  ;  it  next 
t^oi&ed  rent  ui  kind,  or  the  portion  of  provi- 
aieaa  which  the  land-tenant  paid  to  the  land- 
owner  for  the  use  of  his  Innd  ;  nnd,  hx  n  frequent 
and  obTioos  figure  uf  speech,  it  finally  signified 
tte  pieee  of  ImmI  eo  irihidi  the  ptoviaiona  were 
raised,  and  f:>r  which  the  rent  was  paid.  The 
word  farm,  when  understood  with  etymological 
propriety,  can  thna  designate  only  such  land  as 
ia  leaiai  or  held  by  a  tenant ;  yet,  in  ordinary 
m'-'^-m  »i«f?e,  it  may  designate  also  thr  home- 
hroi  of  an  exteasiTe  estate  and  the  small  landed 
flap Blj  of  naypMf^  who  ii  bimaelf  both  ihnner 
aad  proprietor. 
Ififtremt  Kindt  of  /'orms^Farms  have  a  great 
ef  bolk  obaiMler  and  ol^eeta;  and  are 


cap.^ble  of  distribution  into  many  classes.  The 
farms  of  hot  oonatriea  widely  differ  in  the  aggre- 
gate fron  tboee  of  oold  ooviitriea,  aad  at  the 
same  time  considerably  differ  among  themselves ; 

and  even  the  farms  of  the  vine  district  and  the 
maze-countries  of  Europe,  rnateruUly  tiiiier  from 
those  of  the  regions  of  barley  and  oats.  But 
even  th:'  farms  of  Qreat  Brtain  and  Ireland  rT- 

iiibit  much  variety,  aad  comprise  a  number  of 
parbo^  diatinet  elaiaae   The  honie^nn  of  a 

hrge  estate  may  be  conducted  either  on  the 
pnnciplea  of  sheer  profit,  or  on  those  of  a  prime 
supply  of  farm  piodnoe  to  the  fiunilj  and  ini> 
mediate  dependents  of  the  landowner,  or  on 
those  of  a  school  or  model  for  the  improvement 
uf  agricultural  practices  ;  aud  only  in  the  first  of 
these  caaea,  will  it  present  a  cloae  feaenblanee 
to  the  hired  farms  of  the  same  estate.  An  ex- 
perimental farm  may  either  be  a  paltry  appen- 
dage to  an  agrieultnral  inatitatton  for  tlie  traiap 
ing  of  young  farmer:-,  or  a  vast  expanse  of 
ground  for  testing  and  improving  all  sorts  of 
feaaible  theoriea  in  oaltivatiott  ;.and  in  either 
case,  it  is  but  remotely  similar  in  most  of  its 
practices,  and  not  similar  at  all  in  some,  to 
any  ordinary  farm.  A  rented  arable  farm  msy 
either  be  a  patch  of  hind,  little  lasgcr  than  a 
mere  cottage  allotment,  or  an  expanse  of  land 
sufficiently  large  and  rich  to  constitute  a  valu- 
able estate, — either  a  |rieoe  of  bog  or  aioor- 
land,  Bcarcelr  fertile  rnmir^h  to  compensatf^  the 
cost  of  working  it,  or  a  collection  of  loams  or 
friable  clays  or  vegetable  moulds,  everywhere  AiU 
of  energy  and  teaming  with  luxuriance, — cither 
ill-conditioned  spots  of  land,  scourged  with  bar- 
barous practices,  and  destitute  of  many  of  the 
appliances  of  good  cultivation,  or  a  series  of  fields 
under  the  most  enlightened  system  of  husbnrdry, 
and  provided  with  all  desirable  implements  uud 
natural  advantages  for  maintaining  and  increas- 
ing their  fertility  ;  and  the  one  farm,  in  each  of 
these  pairs  of  characters,  is  necessarily  far  differ- 
eat  ia  many  of  ita  moat  importaat  and  distin> 
'  guishing  features  from  the  other.  Many  varii  tirH 
too  of  either  bad  farms  or  good  ones,  arc  pro- 
duced by  differences  of  climate,  of  exposure,  of 
georgical  history,  of  facilities  of  manuring,  and 
of  local  {xjsition  in  reference  to  markets. 

But  irrespective  of  all  these  diversities,  the  farms 
of  Great  Britain  aro  distributable  into  several 
great,  and  widely  different  classes,  according  to 
the  precise  nature  of  the  several  objects  to  which 
they  are  devoted. — ^Faetoral  fhrma  are  employed 
wholly  or  chiefly  in  the  breeding  and  reariii>;  of 
sheep  and  cattle.  They  may  or  may  nut  com- 
priae  arable  fields ;  but,  in  general,  they  either 
have  or  ought  to  have  as  much  ploughed  ground 
as  will  afford  sufficient  provender  from  rootn  nnd 
green  crops  to  supply  all  the  deficiency  of  natural 
pasture  dntiag  the  winter  half  of  the  year.  A 
pastoral  farm  may  hi-  cither  a  mere  sheep-farm, 
in  the  wildly  mountainous  parts  of  a  thoroughly 
highhaid  diatriet ;  or  a  ealtle-ftiai,  ia  a  vatdant 
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v.iI'i-Y  ;  nr  K  farm  inixofny  for  sheep  rtnd  cnttlc. 
upoD  ground  of  divurufied  character.  All  pas- 
toral hnm  migkt  t»  be  large  ;  and  some  are 
tailes  in  extent. — A  dairy  farm  is  employed  in 
predacing  milk,  butter,  and  chceco  ;  and  it  mn^ 
either  he  of  small  extent  and  of  mixed  character, 
fer    Implying  the  iahabltante  of  large  towns  with 
milk,  or  of  considerable  extent  and  uniform  char- 
acter, for  the  manufacture  of  butter  or  of  cheese  or 
of  both,  or  vnm  tat  oombiniiif  aodi  imurafaetvve 
as  its  main  business,  with  the  prncccntion  of 
some  other  department  of  farming  as  a  eulior- 
dinate  ooenpatUm. — A  town  Iknti  is  employed  in 
producing  vegetables,  esculent  roots,  and  hay 
and  straw,  for  the  use  of  the  inhabitants  of 
Urge  towns  ;  and  it  may  either  be  a  sort  of  huge 
kitohoB  garde*  for  raising  artii  l.  s  for  the  town's 
green  market,  or  a  sort  of  c<)in;)licnted  meadow 
for  the  raising  o€  dry  fodder  for  the  use  of  stable- 
keepers  and  town  «oirlMm.~-A  oarso  Ibm  ii 
employed  principally  in  proc^urinp  vrlv  at  ;vnd 
beans,  and  subordinatelj  in  raising  such  crops 
as  are  reqttMiefor  wli««t  and  beftit  ftrming ;  and 
it  o.'.  s  all  its  peculiarities  to  the  strong  and 
pccuiiar  clayeyne«s  of  its  land. — An  arable  farm 
it  emphtyed  principally  in  producing  white  crops 
nad  hay-grasses  ;  and  it  only  so  far  feeds  cattle, 
or  seasonally  fattens  sheep,  as  to  combine  a  re- 
gular dealing  in  stock  with  the  qrstematic  and 
sufficient  aMasment  of  iManro  for  tlio  Held*.— 
A  mixed  fam,  or  a  farm  on  the  system  of  mixed 
kosbaadry,  is  employed  in  raising  all  kinds  of 
^ottHvral  prodvee,  and  oomViaea  within  ttaelf 
all  the  chief  properties  of  at  once  the  pastoral, 
the  dairy,  the  arable,  and  the  carse-famis.  The 
iatc-lligcnt  and  welt-trahted  ooeupant  of  n  mixed 
fitrm  of  from  400  to  1,000  acres  is  the  very  be.ni- 
ideal  of  a  practical  ajjriciiltiiri«^  r*ri{  nut  onlv 
opitomizcs  in  himself  the  best  ch.ar%ctcri8tic8  uf 
all  the  other  cbuaes  of  flunon,  but  escapes  some 
of  their  disadv.^ntAges,  and  even  exce!*^  t'-^m  in 
the  use  of  some  of  their  peculiar  powers.  "  Kear- 
iag  eattle  aad  shee|»,  and  having  wool  to  dispose 
of,**  remarks  !\Tr.  If.  Stephen*,  "he  participntcs 
in  the  activity  of  the  stock-farmer.  Cultivating 
grains  and  the  sown  grasses,  ho  knows  the  oul- 
tare  of  land  as  skilfully  as  the  carse-farmer. 
Converting  milk  into  butter  and  cheese,  after 
tho  ealves  are  weaned,  and  indulging  in  the  pre- 
dilootioa  fer  a  bit  of  fine  old  pasture,  he  passes 
the  summer  and  autMmnal  m  inths  as  busily  as 
the  dairy-farmer.   Feeding  cnttle  and  shoep  in 
winter  on  turnips,  ho  attends  the  markets  of  fat 
stock  as  closely  as  the  farmer  in  the  neighbour- 
hood of  a  town.   Improviog  on  the  usual  system 
of  ftrming  pursued  in  ataUe  ^stricts,  by  breed- 
ing and  rearing  off  tho  stock  fed  on  his  fanii— 
thereby  ssohewing  the  precarious  trade  of  the 
dealer  in  stock — thus  combining  all  the  kinds 
of  farming  within  the  limits  of  his  farm,  he  has 
it  within  his  pnwer  every  year  to  pnit  the  pnr- 
ticular  demand  of  each  market,  and  thereby 
fBhifS  tho  iphoro  of  his  profits;  and  this  he  oan 


f  do  in  any  year  more  uniformly  ar.d  ccrtainlr 
than  any  other  class  of  bis  co-iarmers.'^  Farmers 
of  tUs  pre-eminent  and  oomprohenriTo  class 
have  far  more  scope,  and  also  more  inoentii^ 
for  promoting  the  general  interests  of  ngricniture 
than  the  other  classes  ;  and,  as  this  great  prao- 
tieal  soienee  eemse  to  he  i>ett«r  nndentood,  and 
to  ay>proafh  nearer  its  recognition  as  a  matter  of 
common  interMt  to  all  ranks  and  portions  of  the 
oenmnnity  ef  mankind,  thejr  are  Hk^  to  eo*' 
tinue  inrr^rfsing  in  nnmber  till  they  have  all 
kinds  of  land  in  their  possession,  exoepi  iaprso- 
ticable  noeia  and  morassee  and  the  •tnhbomly 
and  irretrievably  pastoral  hills. 

Size  «/  fhrms. — A  controversy  has  long  existed, 
and  has  at  times  been  acrimonions  and  engross- 
ing, as  to  the  comparative  advantages  of  very 
small  farms  and  very  large  ones ;  and,  in  con- 
sequence of  the  minutely  divided  state  of  land 
throughout  most  parts  of  Irefamd,  and  of  tho 
desire  which  not  a  few  Irish  landlords  hare  felt 
to  group  their  crowds  of  small  farms  into  large 
ones,  this  oontrovwsy  has  often  been  suppooed 
to  involve,  to  an  enormous  extent,  the  comfort, 
the  general  well-being,  and  almost  the  very  exist- 
ence of  a  numerous  portion  of  the  community. 
The  most  common  argnments  in  favour  of  very 
large  farms  are,  that  th  'v  r  \\\  into  play  large 
capitals,  that  they  command  the  requisite  fiicilt- 
ties  of  both  sdence  and  art  fur  t  he  proper  work- 
ing of  the  land,  that  they  afford  scope  for  enter- 
prise, and  incite  the  peculiar  activities  requisite 
for  progressive  improvement,  that  they  greatly' 
economize  labour  and  expenditure,  and  t].:d  tli.  y 
evoke  both  a  bettor  and  a  bulkier  produce,  and 
possess  a  freer  and  stronger  mhasrvienqy  to  the 
national  wealth,  and  therelbro  to  tho  common 
wellheing.    Tho  moFt  prominent  arguments  in 
favour  of  very  small  tarins  are,  that  they  reward 
merit,  that  they  encourage  industry,  that  they 
keep  up  and  nuiltiplr  tho  populnti^n,  that  they 
promulge  a  general  feeling  of  uiaolmess  and 
independence  throughout  the  community,  that 
they  furnish  the  best  class  of  men  in  all  subor- 
dinate stations  of  life,  and  that,  in  such  p^niiar 
dreunetancee  ee  those  of  a  large  part  of  Irdand, 
with  a  crowded  population,  and  without  any 
other  p"*neral  means  of  support  than  the  cultiva- 
tion of  the  land,  they  are  essential  to  the  pre- 
vention of  extensive  starvation  and  general 
misery.     Some  enthusiastic  advocates  of  the 
minute  subdivision  of  land  have  even  contended 
that  small  fiurme  are  not  nsesssarily  enenashered 
with  any  disadvantages  whatever,  except  such 
as  are  common  to  farms  of  all  sisee,  that  they 
possees  eoma  advantages  peculiar  to  themselves, 
and  that,  under  almost  any  kind  of  treatment, 
they  actually  yield  a  larger  produce  than  if  thqr 
were  consolidated  into  large  farms. 

But  the  controversy  is,  in  a  groat  degree, 

unmeaning.  Either  Bni.->11  f  n  nm  of  large  ones 
will  produce  much  or  little  according  as  they 
an  or  era  not  worked  with  mitgf  and  lUai 
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wad  amall  &niit  posMW  jiiffc  tlie  wa»  ada{>Ca* 

tion  to  men  uf  email  capital  which  largii  farms 
poMCCS  to  men  of  large  capitaL  A  imall  farm, 
as  it  ^baadantl  J  proved  bj  the  snait-flurm  STttem 
of  Belgium,  hy  many  of  the  cottage-allutment 
■jstems  of  Enjrland.  and  hy  the  strictly  analo- 
gous character  uf  Urge  kitchen  gardens  for  the 
wppij  of  tbe  public  marieet,  my  euilj  be  so 
well  worked  an  t«  yi-l  l  n  maximum  of  possible 
produce  ;  and  a  large  farm, — as  is  proved  by 
1km  dovcniy,  waatcful,  and  •raiibarbannis  ooo- 
dition  of  much  of  the  farm-ground>  in  some  of 
the  most  backward  districts  of  Britain, — may 
jwl  a*  aarilylie  m  01  wY>ifad  as  not  to  yield 
oott  half  of  possible  produce.  In  sooie  Staies  of 
society,  such  as  thosj  of  Ireland,  almost  all 
iarcDS  must  be  very  small  ia  order  to  afford  gen- 
eral maintenance  and  employment  to  the  com- 
munity ;  in  other  states  of  society,  such  as  those 
of  the  new  settlements  in  Upper  Canada  and 
Wssftsra  AvMiiea,  aU  flvms  nnwk  be  hug*  In 
order  to  brin?  intn  plnr  the  amount  of  capital 
requisite  for  the  reclamation  of  the  prairie  and 
tibm  ibrsst ;  and  in  ether  states  of  society,  saeh 
as  those  of  England  and  of  the  lowlands  of  Scot- 
land, farms  must  be  of  very  various  sizes,  from 
oomparatively  small,  through  all  kinds  of  middle- 
zate,  up  to  exceedingly  lafjge, in ecder  to  suit  the 
widely  diversified  circumstances  and  capital  of 
the  agricultoral  community.  A  controversy 
sho«t  tihe  siaa  ef  wwlEsliops  and  fitotariea  in  the 
world  of  manufacture,  would  appear  to  us  nearly 
as  wise  as  the  controversy  about  the  sise  of  farms 
in  the  world  of  agrleolturs.  Let  interested  par- 
ties simply  observe  what  arrangement  is  most 
desirable  in  the  circumstances  of  their  own  por- 
tion of  the  community  ;  and,  instead  of  foment- 
ing discontent  and  ereatiag  disorder  by  c»mpar- 
in^  its  adTaatage>8  and  disadvantages  with  those 
of  arrangements  in  other  ccmatries  or  districts, 
let  tbsaa  do  what  Ihsj  en  toposh  all  its  parte 
into  the  grand  and  rapid  ovmotof  gtiionl  ogii- 
raUnral  improvement. 

fXr  JUmthtf  «f  /IsrsM^Tho  kbinf  or  ranting 
ef  a  fturn  is  the  most  serious  professional  act  of 
the  farmer's  life,  and  requires  a  nice  exercise  of 
Judgment.  A  person  who  wishes  to  rent  a  farm 
■nst  caB  all  his  abilities  and  professional  infor- 
mation into  play,  h^  m!;«t  take  a  comprehen- 
nve  and  symmetrical  view  of  the  numerous  oir- 
owiisNniws  which  detemino  both  the  intrlnsie 
character  of  the  farm,  and  its  relative  adaptation 
to  his  capital  and  knowledge  ;  he  must  examine 
aBko  the  adnatages  and  ^«  disadvantages,  and 
s«Bgn  to  each  its  due  or  comparative  degree  of 
i?Bp<)rtance  ;  he  must  discard  both  a  too  solicit- 
ooa  prudence,  which  douhts  every  benefit,  and  a 
too  daring  courage,  which  overlooks  or  lessens 
evpry  evil  :  nnd  he  mu^t  carefully  beware  of 
having  his  choice  principally  or  even  partially 
dstemiaed  by  conaideimtions  whioh  are  neiely 
mcideatal,  or  K-hich  do  not  belong  to  Uio  real 
aeritf  or  demerits  of  the  farm. 


r    "TtUMStbeoti^oas  toalsDosi  •vstypctMNi,'* 

remarks  Dr.  Hunter,  *'  that  the  coiniuon  farmers 

(often  loee  themselves  in  deliberating  conociuiDg 
a  fiinn.  They  havn  so  many  uistahsn  rales  of 
j  judging,  that  they  often  rc;ject  fumMS  that  soon 
after  make  the  fortunes  of  such  as  hire  them. 
Ju  particulur,  Uwy  urti  very  apt  to  take  one  fulse 
guide,  the  soocess  of  the  last  tenant.  If  a  matt 
make's  a  good  deal  of  money  upon  a  fann,  or 
leaves  it  for  a  much  lai|;er  one,  numbers  will 
imniediatdy  apply,  almost  withont  viewing  it ; 
but.  if  a  tenant  or  two  breaks,  or  is  poor,  raoet  of 
the  neighbours  look  down  upon  it,  without  fur- 
ther eonnderatum.  They  attnbato  all  to  tlio 
land,  and  avoid  it,  under  an  idsi^  that,  without  a 
reduction  of  rent,  the  farm  cannot  be  profitable. 
These  notions  arc  absurd  in  the  extreme ;  for 
the  management  of  Various  farmers  is  so  essen- 
tially different,  that  success  often  depends  very 
little  on  rent.  A  farmer,  with  a  proper  sum  of 
money  in  his  podcet,  Uieo  a  fhrm,  and  thrives 
upon  it;  another  with  an  hundred  pounds  less, 
hires  it,  and  starves.  Suppose  two  farmers  of 
the  same  snbstano^  and  living  upon  limilas 
farms, — one  manages  bis  land  with  judgment 
and  spirit,  makes  a!l  the  manure  he  can,  sells  no 
hay  or  straw,  dues  not  injudiciously  crop  his 
land,  dmins  his  fields,  and  keeps  his  fences  in 
Kood  order. — thi.s  man  fjrows  rich  ;  the  other,  a 
sloven  in  these  particulars,  falls  into  poverty. 
Them  are  the  ciroomstattom  that  mako  one  man 
rich,  and  the  other  poor  ;  the  ritnt  has  hut  littlo 
influence.  And  surely  it  must  be  apparent,  that 
succeeding  occupiers,  judging  of  the  respective 
farms,  by  the  success  of  others,  are  taking  as 
blind  a  guide  as  they  can  possibly  fix  on." 

One  important  consideration  is  the  quality  and 
condition  of  the  soil.  The  mere  colour  and  mechani- 
cal texture  of  the  land, or  the  general  resemblan- 
ces of  its  appearance  to  that  of  other  lands  with 
whose  powen  of  prodnetion  the  party  is  aoqnaini* 
cd,  are  very  insignificant  circumstances,  and  are 
quite  as  likely  to  mislead  the  judgment  as  to 
direct  it.  Boih  tho  elementary  oonstitntion  of 
the  soil,  and  the  precise  condition  into  which 
recent  cultivation  has  brought  it,  ought  to  l»e 
ascertained,  the  former  by  analysis,  and  the 
latter  by  searching  though  courteous  inquiry 
into  the  mpthod  of  tillage  which  has  been  prac- 
tised, the  course  of  rotation  which  has  been  pur- 
sued, the  kind  of  manure  which  has  bosn  applied, 
and  (he  ppociea  and  comparative  bulk  of  tlie 
weeds  which  have  been  encountered.  A  soil  of 
very  inlbrioT  oonstttution  may  bo  very  similar  in 
both  colour  and  oomminution  to  a  soil  of  very 
superior  constitution  ;  and  a  soil  of  mediumly 
fertile  powers,  in  a  st.ate  of  good  heart,  will,  for 
a  nnmbor  of  years  to  come,  yield  mora  valuable 
crops  than  a  soil  of  very  hi  rl  l  v  f nile  powers,  in 
a  state  of  rankoess  from  uiismaoagement,  or  of 
exhauslieik  ftom  tho  too  infrequent  repetition  of 
fallow.    Sec  tho  artioloi  Bui^  AvAbTsn^  and 
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A  nother  important  consideration  is  the  compact- 
ness of  the  turn,  and  the  oon  venient  diatri  bu  t  iun  of 
itt  enoloraTM.  Eveiy  &rai,ln  order  to  benanaged 
with  ease  and  economy,  or  without  an  in  itnting 
and  wasteful  expenditure  of  datljr  labour,  requires 
to  be  ftee  from  the  intraNoa  of  any  oilier  man's 
ground,  and  free  also  from  intricacy,  angularity, 
and  unequal  distribution  of  its  own  parts.  When 
the  fields  of  a  farm  are  mutually  straggling  and 
disjointed,  the  general  business  of  it  is  never 
collect i voir  under  the  eye,  all  the  operations  of 
tillage  and  after-culture  involve  waste  of  time 
and  labdiir,  the  equal  dietrilmtleii  <^  ibmiiim  is 
difficult  nnd  perhaps  inipossible,  the  maintain- 
ing of  fences  is  very  troublesome  and  not  a  little 
expeiuive^  and  depredatieot  of  all  torts,  by  both 
men  and  brutes,  are  comparatively  frequent  and 
disastrous.  "  This  I  know,"  says  Arthur  Young, 
"I  woald  give  a  shilling  or  eighteenpence  an 
acre  more  for  a  oomiNMt  ftitm  than  for  a  dis- 
jointed one  of  the  very  same  nominal  value,  and 
this  without  supposing  the  evil  so  great  as  it  is 
fimikd  im  maay  ftma.  Some  lande  ftre  ao  little 
contiguous  as  not  to  be  worth,  of  any  man's 
money,  half-a-crown  an  acre,  which,  if  compact, 
would  be  dieap  at  twelve  shiUtiigB.**  See  the 
article  Eicci 

Another  important  consideration  is  the  nature 
of  tiie  fenoee,  the  oondition  of  the  gates,  and  the 
yearly  expense  which  will  be  requisite  for  keep- 
ing all  the  enclosures  in  a  state  of  efficient  re- 
pair. Some  fences  are  so  incompetent  as  to  en- 
tail enormooa  dami^  from  exposure  «r  depre- 
dation ;  some  arc  so  unsuitable,  or  so  positivply 
mischievous,  as  to  impoverish  the  fields^  embarrass 
tiie  tilhfe,  annoy  the  flooka,  and  oounteraet 
mnch  of  thr  beneficial  effect  of  draining;  and 
some,  though  otherwise  unobjectionable,  may 
require  from  the  tenant,  for  tiielr  rtfiSr  or 
maintenance,  an  amount  of  expense  which  pro- 
bably may  both  surprise  and  distress  him  ''The 
nature  and  state  of  the  fences,"  renoarka  Arthur 
Toung,  "  is  a  very  impmrtaat  artide,  in  eo  much 
that  it  is  snffiHent  alone  to  render  some  farms 
unprofitabio  bargains  which  otherwise  would  be 
very  benefidal  onea."  See  the  attlele  Fwea. 

A  foTirth  important  consideration  is  the  situa- 
tion of  the  £um  with  reference  to  the  puUio 
market,  to  KNiroae  of  mineral  ma&uiea,to80ttroea 
of  fuel,  to  roads,  and  other  public  facilities  of 
conveyance,  and  to  the  communication  of  neigh- 
bouring grounds.  A  greater  distance  from  the 
public  market  than  the  majority  of  farms  of 
iimilfvr  character,  involves  the  cost  of  carrying 
produce  the  additional  distance,  and  subtracts 
the  amount  of  that  ooat  from  the  nett  prioe  which 
the  tenant  obtains  for  fiis  prrr^ncc  Great  dis- 
tance from  the  sources  of  mineral  manure  and  of 
ftiel  ittvolvee  a  oerreependingly  great  cost  In  ob> 
talinnaj  them';  and,  in  not  a  few  instances,  acts 
as  a  positive  prohibition  of  lime  and  coals, 
▼fdnity  to  abnatont  luppliea  of  audi  naaurea 
u  ehalk,  narlt  ealoareoua  md,  lime,  and  aoft- 


weed,  particularly  to  the  two  last,  is,  in  many 
caaes  so  important,  as  to  render  a  farm  uf  very 
middle-rate  aoil  flilly  equal  in  value  to  a  turn  of 
the  same  size  and  of  primr  ?  il  in  a  situation  re- 
mote from  these  suppUea.  £xtreme  diatanoe  from 
good  fuel,  aa  in  the  Weatem  Uanda  of  Scotland, 
amounts  of  itself  to  a  depreciation  of  25  per 
cent,  on  the  gross  value  of  the  land ;  so  that  a 
farm  at  £150  of  rent  in  any  such  situation,  is 
as  high -priced  as  a  farm  of  the  same  extent 
and  intrinsic  character  nt  £200,  in  the  near 
vicinity  of  coal-mines.  Ample  and  free  facilities 
of  eonvqpaaoe,  In  the  fona  of  roada,  bridge^ 
canals,  and  railways,  exert  so  mighty  an  influ- 
ence as  speedily  to  raise  a  starving  and  barbar- 
ous agrionltund  diatriet  to  a  oonditUm  of  plenty 
and  refinement ;  and  limited  or  rugged  means  of 
communication  from  any  one  farm  to  the  rest  of 
the  country,  particularly  if  these  means  consist 
entirely  of  bad  roads, — repffaw  enterpriae»  ahut 
out  ameliorating  influences,  and  occasion  great 
wear  of  vehicles,  excessive  jading  of  horses, 
mueh  iititation  of  hm*einua»,  great  wasteful 

expenditure  of  Ffrength,  and  an  incredibly  large 
aggregate  of  incidental  or  general  expense.  Foot- 
paths through  a  turn  for  oonneeting  ndghbonr- 
ing  estates  or  villages,  and  turnpike-roads  along 
the  boundary  of  a  farm  connecting  great  towns, 
might  aaam  at  fiiat  to  be  trivial  matters ;  but,  in 
multitodea  of  instances,  they  act  so  prejudicially 
upon  several  of  its  interests^  as  to  detcaot  oon- 
siderably  from  its  value. 

A  fifth  important  oondderation  is  the  charac- 
ter of  the  farmery  or  the  condition  of  the  farm- 
buildings.  A  brief  view  of  the  most  desirable 
Ibrm  and  wmmgement  of  the  fiurmecy  and  ita 
edifices  will  be  given  in  our  article  on  Farm- 
Bviutiaoa:  and  this  will  largely  illustrate  the 
present  ooHideralion.  But  f^e  party  ought  to 
take  into  account  also  the  situation  of  the  farm- 
ery as  to  healthiness  and  adaptation  to  the  cir- 
cumstances uf  his  family, — the  suitablenemof  the 
offices,  in  form  and  size,  not  only  to  the  farm 
itself,  but  to  the  peculiar! t it's  of  his  own  mnd^g 
of  managementf-HMid  the  probabk  sum  which  be 
muBt  expend,  in  an  aggregate  of  ycnra,  in  order 
to  maintain  the  several  buildings  in  necessary 
repair.  All  the  timbers  should  be  examined  ; 
the  boarding,  briek-werk,  tiling,  tiiatoh,  plaster- 
ing, paving,  every  article  viewed  attentively  ; 
their  duration  estimated;  and  the  expense  of 
the  probable  reparations  reduced  lo  calculation. 
If  such  cautions  are  not  taken,  a  man  may  find 
himself  in  a  few  years  in  the  midst  of  unexpected 
expenses  ;  than  which  nothing  can  be  more 
fatal,  unless  he  is  much  ttronger  than  hia  tum.^ 
Sec  thi-:  nrticle  FABif-BciiJ>i!'o<<. 

A  sixth  important  consideration  is  the  kind 
and  amount  of  restrietion  impoeed  by  the  oon* 
ditions  or  covenants  of  the  lease.  The  conditions 
exacted  by  some  laadlordS|  especially  wb«a 
viewed  witii  i|Mai6e  reteunoe  to  peculjaritiea  of 
a^,  and  to  improved  methods  of  mltivatieiu 
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i  inoompAtibie  with  some  of  the  beet  profeaatoiul 
I  Sutumii  of*  hiMCT,  md  vmn  with  the  pnwtwe 

;  of  foand  principles  of  husbandry.  SttpuUtions 
to  Mihject  light  sandy  soils  and  heavy  clayey 
soils  to  the  same  coarse  of  treat'ioent, — to  refrain 
'  from  breaking  up  gnm  luids,  even  though  some 
or  all  of  them  are  in  so  weedy  or  thickcty  a  con- 
I  dition  as  to  be  more  than  half  useless, — ^to  ob- 
I  •errs  one  nniform  or  on  varying  nmnd  of  rot»- 
i  tion  upf  a  the  ploughed  fields,— to  abstain  frum 
i  digging  up  any  grass  borders  of  fields, — to  con- 
all  kay  upon  IIm  fields,  meadows,  or  pas- 
vbich  produce  it, — to  al^tain  from  feoding 
off  ttjmipi«  with  sheep, — to  refrain  from  sowing 
panicuLir  crop  of  much  agricultural  value, 
M  oats,  rape,  flax,  or  teasel, — these  stipu- 
lations, and  all  others  of  similar  tendency,  greatly 
1  defffeciate  a  farm  and  embarrass  the  farmer ; 

aad  whonovor  a  party  agrees  to  any  of  them,  ho 
I  ought,  in  ordinary  foresight,  to  compute  the  Iors 
of  value  which  they  will  oocasioB,  and  to  sub- 
tract the  sum  of  that  loss  ftom  tiie  amount  of 
rent  which  he  Iniids  himself  to  pay. 

A  seventh  important  consideration  is  the 
amount  of  rent.  This  is,  in  a  great  degree,  con- 
troOad  and  detemtfaied  by  tiie  other  ooiisidei»- 
ti  -m  ;  yt  it  must  be  separately  viewcii,  and 
both  minutely  and  comprehensively  examined. 
Tbo  evils  of  an  exorbitaitt  font  are  too  obvioos 
to  require  mention,  and  have  beta  too  often  and 
diemally  exempHficd  to  need  illustration.  Four 
highly  coatrolling  elements  over  rent  are  the 
quality  of  the  soil,  the  duration  of  the  tenure, 
thf  ^^tipn^ntiona  of  the  leose,  and  the  a;rfp"cgate 
of  ail  sorts  of  current  and  professional  expenses  ; 
haft  ffffc*»*>»— '  eontiolliiig  element)  perhaps  quite 
as  high  and  yet  far  from  being  go  obvio  is.  is  the 
ankonnt  of  capital  to  be  invested  in  the  cultiva- 
tion. If  a  farmer  can  Uy  out  only  £4  of  capital 
per  acre,  he  may  not  he  aUe  to  afford  a  higher 
rent  than  10s.  per  acre ;  If  he  can  lay  out  £7,  he 
may  fmj  14s. ;  and  if  he  can  lay  ont  £\0,  he  may 
pay  ISiL  or  90*.  See  the  urtide  B»t. 

An  eighth  important  cnn?;(!cration,  imme- 
diately dependent  on  the  preceding,  is  adapta- 
tioB  of  the  rise  and  oopadUes  of  the  &nn  tothe 
aaeant  of  capital  to  be  employed  in  its  cultiva- 
tifm.    Many  a  tenant  is  poor  and  maintains  a 
k^  vfexe  straggle  upon  a  large  farm,  who  might 
lave  in  eaee  and  ooolbit^and  even  acquire  a  <M>n- 
nderable  property  upon  a  farm  of  less  extent. 
A.  man  who  possesses  less  capital  than  the  full 
■^'■'Mf  and  the  Aee  working  of  hUi  fiurm  ro- 
qaire,  becomes  embarrassed  at  the  very  outset, 
and  passes  through  a  constant  series  of  varied 
and  harassing  diffiooltiee ;  he  Evia  in  pennryj  in 
'  auietft  and  ia  hard  labour;  be  keeps  fewer 
cattle  and  accumulates  lees  manure  than  the 
■tale  of  hie  land  demands  ;  he  overworks  his 
hoM^aad  f«*fc^  neglects  or  abuses  a  portion  of 
§^^*  ^  §tf^*  his  produce  in  any  ^atc  of 
^  miriet  and  for  Anything  it  wiU  bring ;  and 
«  the  Sat'ieuon  of  poorcrops  or  ineidcntal 


misfortune,  he  either  becomes  insolvent  or  passes 
through  an  ordeal  most  perilous  to  both  his 

credit  and  his  health.   But  a  tenant  with  ample 
capital  escapes  all  these  evils  and  enjoys  the 
opposite  advantages ;  he  is  able  to  work  his  farm 
in  the  most  profitable  manner,  and  to  take  out  of 
it  the  largest  returns  which  it  can  produce  ;  he 
has  a  ready  command  of  stock,  manures,  and  all 
other  means  of  enriehnent ;  and  he  ean  emhraee 
every  favouralile  opportunity  of  buying  when 
prices  are  low,  and  of  selling  when  they  are 
high.  Farmers  oannot  make  traos&rs  of  pro- 
perty so  frequently  as  tnanufactnren  and  mer- 
chants ;  and,  in  order  to  enjoy  the  same  security 
and  realize  the  same  profits  as  these  classes,  they 
requite  to  have  a  proportionally  hrger  eapitd. 
Bnt  a  fanner  who  is  intelligent,  industrious,  and 
frugal,  and  who  makes  his  i»yments  punctually, 
and  in  eoaseqaenoe  enjoys  good  onMit,  sur- 
mounts larger  difficulties,  and  gets  comfortably 
on  with  less  money,  than  a  farmer  of  different 
oharaoter.    Tetuints  of  different  kinds  of  lands, 
too,  and  in  vriddy  different  situations,  are  able 
to  farm  i\ny  given  extent  of  surface  with  very  ' 
different  amounts  of  capital  The  principal  cir-  . 
enrostanees  whidi  determine  the  oompsrative  I 
sum  required  are  the  amount  of  allowance  to  be  | 
paid  to  a  predecessor  ibr  portions  of  crops,  manure,  | 
and  labour  left  behind  hin^ — the  mpense  to  he  ! 
incurred  in  the  improving  of  fixtures  and  in  geor- 
gical  operations, — the  degree  of  necessity  which 
exists  for  the  purchase  of  lime  or  of  other  ex-  j 
traneous  manuro8,«»the  class  to  which  the  fkrm  ; 
belongs,  whether  pastoral,  araWe,  dairy,  carse, 
or  mixed, — the  comparative  poverty  or  excel-  ; 
lenoe  of  tiie  soil, — the  comparative  publicity  or  [ 
remoteness  of  the  situation, — and  the  aggregate  ' 
of  facilities  for  making  frequent  exchanges  of  ' 
property,  and  for  giving  free  play  to  a  spirit  of 
enterprise.   In  any  average  state  of  things,  a 
farm  of  200  acres,  consisting  of  good  land,  and  j 
ordinarily  disposed  for  the  joint  prosecution  of  i 
pestorage  and  tillage  requires  a  capital  of  from  | 
/i.eooto  ;£2,000. 

Other  considerations  deserve  notice  ;  yet  all  i 
may  be  bondled  together  as  aggregately  equal  to  | 
only  one  consideration  of  importance.  The  chief 
of  these  are  the  amount  of  parochial  taxation, 
for  the  church,  the  school,  and  the  poor's-house ; 
the  amount  of  assessed  taxes  and  of  other  na- 
tional burdens ;  the  price  of  labour  ;  the  exacti- 
tude of  the  farm's  measurement,  or  the  manner 
in  which  the  extent  of  its  supafioiee  has  bean 
ascertained  ;  the  resources  within  its  limits  for 
the  supply  of  mineral  manures  or  of  general  com- 
posts ;  the  obligation  incurred  of  performing 
any  work  or  conceding  any  privilege  or  usage  to 
the  landlord  ;  the  kind  of  supervision  exercised  ■ 
over  the  estate,  whether  primary  or  deputed, 
intelligent  or  prcjndieed,  patriotic  or  tyrannical ; 
the  facilities  afTbrded  by  landlord  and  agricul- 
tural associations  for  the  increase  of  agricultural 
knowledge,  and  the  enconiageoents  given  to  en- 
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terfiriM,  npflriiaent,  tad  healthful  cmal&tion ; 
and  an  enprAg<>inent  to  terminate  the  lease  under 
no  higher  conditions  of  eniiohmeat  in  the  land 
or  of  order  in  the  hxmmy  than  tboM  ttnder 

which  the  lease  commences. —  Youn^/t  Farmer's 
Ouide. —  Hunter's  Gevrgical  Eata^t. — Sir  John 
Sindau*$  Code  of  AffrigvltHn^Q.  Jmtrnal  ^ 
Afjn'culiurf — Bayldoii  on  Rent*  and  TiU«gei. — 
Mam't  Dictionary  of  tht  Farm. — EnawUdfft 

Loudon't  £neyd«p(edia  of  Agriculture.  —  Jrith 
Farmer's  Journal. — Do^th^s  Practical  ffiubandry. 
—MilVt  HuAandrif. — Museum  liustieum. 
FAHaC-ACCODKTS.  A  re^alar  tfithroeticjil 
,  j  record,  or  systematic  and  daily  course  of  book- 
1 1  keeping,  of  all  the  peeuniaiy  affairs  of  a  farm. 
! !  The  buahw  of  %  himut  ittvolvet  m  nnidi  «ftpi- 
!  tal  as  that  of  most  tradesmen,  and  is  as  intricate 
and  complex  aa  that  of  the  great  minority  of 
j  iBMrvhMts  and  raamilketaMTt ;  and  it  thev^fove 
!  quite  as  urgently  demands  a  system  of  minute, 
I  comprehensive,  and  daily  accounts.   The  neces- 
sity of  book-keeping  is  so  tmiversally  felt  in  all 
other  einpkjnients  involving  the  use  of  capital, 
I    th;it  any  maniifncturer.  or  merchant,  or  sliop- 
.  iceeper  u  utterly  astonished  when  told,  for  the 
fiiat  tinM^  that  it  it  felt  vwy  mMgarly  tlmmgh- 
I  out  an  enormous  amount  of  farming,  and  scarcely 
felt  at  ail  ttiroughoat  much.   Almost  all  farmers 
'  above  ihe  grads  ^  tneM  eotttera,  indeed^  ao> 
:  knowledge  in  words  the  desirahlcni  fis  of  accounts  ; 
I  and  almost  all  likewise  profess  to  k«ep  accounts, 
and  to  poMon  a  ftir  ktiowI«d|ge  of  ttieir  own  pe- 
cuniary affairs ;  but  most^  or  at  least  many,  con- 
tent themselves  with  m*'rr»  outlines  of  m"tiior- 
.  anda  ;  and  not  a  few  have  really  no  kno\viedge 
\  whatever  of  the  profit  or  loss  of  any  of  the  vast 
majority  of  matters  which  bulk  together  to  con 
stitute  their  pecuniary  condition.    "  Among 
gentlemen  fannera,  it  is  trae"  says  Sir  Jolin 
;  Sinclair,  "  there  is  often  a  systematic  regularity 
I  in  all  their  proceedings  ;  and  their  pages  of 
I  debtor  and  eraditor,  of  expense  and  profit,  are  as 
strictly  kept  as  those  of  any  banking-house  in 
I  the  metropolis.    But  with  the  generality  of 
I  fimnera,  the  case  is  widely  different.   It  rarely 
happens  that  books  an  k^t  Yif  them  in  a  minute 
and  regular  manner ;  and  theaccountsof  a  f:irTT:f  r 
occupying  even  a  large  estate,  and  consequently 
employing  n  great  capital,  are  sddom  deemed 
sufficient  importance  to  merit  a  share  of  atten- 
tion equal  to  that  bestowed  by  a  tradesman  on 
ft  eonoem  of  not  one-twentieth  part  of  the  value." 
I       Mere  general  knowledge  of  the  pecuniary  con- 
!    dition  of  a  farm,  or  a  knowledge  of  gross  yearly 
profit  or  loss  in  each  of  its  principal  departments, 
is  of  no  value  to  point  out  the  proper  quartenof 
change,  abandonment,  retrenchment,  increase,  or 
new  experiment ;  nor  can  it  either  direct  the 
'  attention  to  the  precise  points  which  bring  pro- 
6t  and  to  those  which  occasion  lofis,  or  atfurd 
information  as  to  the  several  degrees  in  which 
proftt  and  Iom  ooenr ;  while  meaonndn  respeet- 


ing  some  Crops,  or  manures,  or  flocks,  or  other 
particular  matters,  tin  accompanied  by  accounts  j 
of  the  many  accessory  or  incidental  costs  which  ; 
affect  them,  are  fitted  quite  as  much  to  mislead  ) 
the  jiidpmcnt  as  to  guide  it.  "If  a  farmer  knows 
not  the  degree  and  amount  of  his  profit  or  loss  | 
on  every  article  and  by  every  field,*'  says  Artlrar  | 
Young,  "it  13  impoKsihle  he  should  possess  a  due  ;  ■ 
experience  of  the  past,  or  ev^  be  able  to  make  ii 
it  a  guide  to  the  fotnre.  Bvery  oomfnoa  fhrmer  |  ] 
guesses  at  all  these  particulars,  and  acts  accord-  i 
ingly,  which  shows  their  ideas  of  the  utility  of 
the  kni'wledgc.    What  is  experience,  but  know- 
ing that  certain  caiis'  R  have  been  attended  with 
such  and  such  effects  I    But  what  is  the  know- 
ledge of  effects,  where  a  thousand  are  aU  jum- 
bled into  one  aooonnt,  with  nothing  bnt  random 
guesses  to  form  distinctions?    Various  fif'Hs  of  ■ 
wheat  are  managed  in  a  very  different  manner : 
is  it  not  of  oonseqaenoe  to  the  ftrmer  to  know 
exactly  the  product,  the  expenses,  and  the  nett 
profit  of  each  1  Is  he  not  thereby  a  better  judge  ' 
of  the  merit  of  each  method  he  uses  1   And  will  |  j 
he  not  be  able  to  m.inage  future  crops  with  more  j 
experience  than  if  he  had  gained  none  of  this 
knowledge  ?   From  keeping  such  an  account  of 
each  field,  he  knowe  the  proportions  of  rent, 
seed,  labour,  wear  and  tear,  6ic.  and  the  crop ; 
and  sees  in  what  manner  the  latter  answers  to 
the  former,  andi  by  a  eomparison  between  dif- 
ferent fiilds  and  in      ;  if  cnl'iire.  iscnal  lcd  tf> 
judge  which  will  probably,  in  future,  pay  him 
best.  Two  field!  <i  the  nme  soil  are  oultivated 
exactly  in  the  saoit  manner,  save,  that  one  is 
manured  at  a  large  expense,  the  other  not.  To 
what  degree  does  this  manuring  answer  ?  Is  the 
answer  to  this  uuestion  of  no  importanoe)  Where  i 
is  it  to  be  gained,  without  exact  accounts?  This 
instance  might  be  multiplied  to  ten  thousand, 
in  not  one  of  which  would  experienoe  bo  efear 
and  valuable,  without  a  regular  account.    It  is 
the  same  with  grass  lands ;  their  products  of  all  : 
kinds ;  with  every  sort  of  cattle.  Twenty  beasts 
arc  annually  fattened,  that  are  kept  the  year 
through  ;  and  twenty  milk  cows  are  also  kept.  | 
Which  pays  the  farmer  the  l)est  ?  This  is  a  point  i 
ofnodtght  importance;  for  the  difference  may  ' 
be  very  great ;  but  is  it  to  be  known  from  that 
general  account  which  every  man  carries  in  his 
head,  which  is  nothing  more  than  an  idea  T  | 
What  accuracy  can  there  be  in  nrcf^imt?  ?o  kept  ? 
The  farmer  stocks  himself  with  two  sorts  of  j 
sheep,  ewes,  and  weathers;  they  are  both  ftd  1 1 
alike.  Which  answers  best,  and  to  what  degree  t  i 
Even  this  plain  case  can  be  resolved  with  no  de- 
gree of  eertainty,  withont  ft  tegular  noconnt  be- 
ing kept  of  each.   When  a  man  (  in.s  over  his 
books,  and  finds  a  regular  l>alancc  of  profit  and  ^ 
lu&s  on  every  article,  he  is  enabled  to  review  his 
business,  to  consider  what  have  probftUy  been 
his  errors,  and  wherein  he  has  been  most  suc- 
ceesfui   The  result  of  such  reflections  is  true 
experience,  not  the  random  notieae  that  an 
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caj'iimI  in  tiw  iB0uiuiy.  After  somo  ^wn 

ing,  upon  looking  over  his  accounts,  he  finds 
that  wheat  has  in  general  paid  him  very  in- 
differmtlj  ;  and  that,  npon  mn  armrage  of  all 
Uttlli  of  treatment  and  seasons,  barley,  on  the 
ctrntrary.  haa  been  nttrnded  in  the  like  variety, 
with  a  considcraLle  pro&U  Upon  snch  a  review, 
he  finds  that  his  dairy  of  oowt  pays  bim  ftr  better 
th^n  his  fattening  bcosta  ;  that  his  c-wc^  and 
Jamba  ar«  much  more  profitable  than  bis  wea- 
iboHL  He  fittdi  hf  tlw  cpaaattty  of  voric  pef- 
formed  Vj  hi?  horso  and  ox  trnTas,  and  the  Cic- 
ptaue  of  each,  that  the  latter  are  more  advaata- 
geoua,Btfi««lo<hxce^  TUi  knowledge  ia  beyond 
all  doabt  the  most  valuable  part  of  experience, 
and  can  no  ways  be  gained  but  by  regular  ao- 
eoonts  ;  for  in  what  manner  can  snch  a  review 
ef  OmIi  iMuiness  be  otherwise  made  t  WiU  mnj 
one  He  «o  absurd  a*  to  a&scrt  all,  or  any  p«irt 
aoeurately,  can  be  carried  from  year  to  year,  for 
Cmv,  fima^  six,  or  eeren,  in  the  head,  and  founded 
origiruillr  in  nought  \mt  conjecture?  Nor  should 
fiagiiive  notee  aod  memoraaduma  be  called  ao- 
oenile ;  Botiring  eui  effeok  tide  grMt  end  tet 
a  ledger  regularly  kept.  In  this  light  surely 
acoooaU  may  be  said  to  be  the  fowidation  of 
good  hwhnndry,  and  highly  possible  to  convert 
a  bed  farmer  into  ft  good  one.  It  is  by  means  of 
thiTTi  thst  perttlomen,  in  cmr  instance,  have  80 
gr«rai  aii  a(Iv;i.QUge  ovur  common  farmers,  as  to 
habnof,  in  a  good  measure,  all  11m  eniMriodiies 
of  the  latter.  It  is  by  thp«e  means  that  gcntle- 
■ca  maj,  if  thej  please,  gain  more  experience  in 
fee  fMwe,  CIwb  n  eommon  fimner  em  twentf . 
?r:.nT  of  them  giv'.^  in  to  unn>?cr85ary  expenses,  , 
proeecttte  more  experiments  than  their  fortunes  : 
viB  ftdmik,  aad  being  tlieiBeelTes,  by  degrees,  and 
nnknowiogly  of  the  amount,  into  a  want  of  | 
monqr.  A  man  that  keeps  regular  neeounts  may  : 
eertainly  do  the  same ;  but  he  mu&t  infallibly  > 
know  how  much  he  so  expends,  and  be  warned 
regakrly  of  the  danger ;  wUeh  ase  poiaU  of  no 
importance." 
Ber  «aght  £srm  aeeonate  to  eenpviee  ealy  & 
■unaie  r«:ord  of  every  field,  of  every  crop,  of  all 
of  aU  farm  labour,  of  all  tear  and 
r,  «f  ^  dairy  prodnoe,  of  ttt  Uve-etoelt,  of  all 
farm  r.'pairs.  ani  of  all  matters  whatever  which 
»  any  way  figure  as  items  in  the  grand  result  of 
fcroing  jntfl  end  lose ;  bnt  they  ought  aleo  to 
eeafriat  Mil  n^es  of  all  subtractions  from  the 
firm's  pTodue?,  wheth<*r  in  the  fonn  of  mattcra 
conanmed  by  the  ftirmer  a  own  family  and  depen- 
«r  in  the  form  of  matters  given  over  by 
barter  or  donation  to  other  parties,  or  in  the 
jbra  of  other  kinds  of  labour  ibaa  what  are 
fveper  te  tfw  htm  dene  hf  the  Aimev^  werfe. 
p>e-  or  by  hh  hnrFCf.  Kvrn  trcr.tlenu'n  rann- 
ers,  the  very  class  whom  Sir  John  Siaciair  lauds 
fi»  tte  gMnQf  OMetlent  eottditiflo  of  their  M». 
eeeaeti^  reqnin^  in  not  a  few  instances,  to  amend 
♦berr  pr^-tice^  on  this  suhject.  "If  country 
geatk-mt'ii  icupt  regular  accoonts  of  the  value  of 
IL 


ell  the  family  eniipBee  derived  tt«m  tlM  hnde  In 

their  occupation,  and  of  the  ■works  exclusive  of 
farm-work  performed  by  their  farm-servants  and 
horses,"  says  Sir  P.  Murray  of  Oditertyro,  "  it 
would  be  proved  that  the  occupation,  cultiva- 
tion, and  improvf'ineiit  of  land  is  not  eo  expen- 
sive a  concern  aa  Jt  is  usually  conceived  to  be. 
The  contrary  opinion  is  so  prevalent,  that  it 
both  limits  the  extent  of  the  farming  operations 
of  gentlemen  who  are  engaged  in  them,  and  pre- 
vente  otheri  f^wn  engaging  in  theni,'— eon- 
sequf  nrrs  which  are  msivh  t;>  he  regretted,  both 
as  limiting  and  retarding  the  general  agricul- 
tural improvement  of  the  eottntty,  and  «e  leeieii- 
ing  the  inducements  of  landed  proprietors  and 
others,  to  reside  in  the  country,  and  employ 
their  time  and  capital  towards  its  cultivation 
and  improvement,— objects  which,  in  every  point 
of  view,  are  obviously  of  the  gmteit  nationel 
importance  in  ail  countries.** 

TIm  Ann  eeconnts  ought  to  beheknoed,  md 
a  valuation  of  all  the  stock  made,  at  least  once 
a-year.  The  balancing  of  the  accounts  is  essen- 
tial to  the  aaeertnining  of  their  grand  remit ; 
and  the  valuation  of  the  stock  is  essential  to  the 
accuracy,  and  even  to  the  very  act,  of  the  bal- 
ancing. The  decr^tse  of  the  'valiw  of  all  iraple- 
mente  in  use  should  be  estimated  and  noted ;  an 
nllownnce  for  the  incrca';"d  n^f  and  corrospond- 
mgly  diminished  worth  ol  ail  horses  should  be 
made ;  and  an  estimate  of  all  artidee  whatever, 
whether  of  produce,  of  stock,  of  accessories,  or  of 
fixturee,  should  be  made  and  entered,  strictly 
aeeevding  to  thar  prime  ecet  market  worth  at 
the  time  of  the  valuation.  All  the  details  of  the 
taking  of  stock  belong,  of  course,  to  the  accounts 
of  the  eloeing  finan<^  year ;  and  only  tke  re- 
sults of  the  nett  balance  upon  the  whole  of  the 
accounts,  arc  transferred  to  the  commencement 
of  the  accounts  of  the  next  year.  The  most 
complete  view  of  all  the  pecuniary  affairs  of 
both  farm  and  farmery  throughout  the  yrar,  if 
unaecompanied  at  the  end  with  an  annual  ac- 
eonntof  all  tlie  liee-atoeh  then  upon  the  farm,  of 
the  hay  and  roots  unconsumed,  of  tho  prain  in 
the  granary  and  the  stack-yard,  of  the  imple- 
ments, and  of  aH  other  mattere  in  whieh  any 
portion  of  the  capital  is  invested,  would  convey 
an  utterly  distorted,  a  practically  false,  and  a 
grievously  misleading  idea  of  both  the  amount 
and  the  degree  of  profit  or  lose  upon  the  farm. 

All  efficient  methods  of  farm  book-keeping, 
especially  on  moderate  or  large  larms  under  the 
nrfaed  husbandry,  embreito  a  gieal  diveidty  and 
a  vast  multiplicity  of  items,  and  are  ncre?s:\ri!y 
more  or  lets  complex  and  intricate ;  and  some 
whiok  have  keen  leeemmended  far  geneial  adop- 
tion include  several  departments  of  no  real  value, 
and  are  (ar  too  elaborate  for  the  oomprehen- 
aien,  and  elill  mofa  for  the  nse,  of  a  ooawdevw 
able  propmtion  of  well-qualified  farmers.  Tet 
comparatively  easy  methods  ar*>  Rnfficient  for 
small  or  simple  farms ;  and  any  ot  the  more 
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\  difficalt  methods,  when  found  requisite,  caa  be 
mastered  by  a  Uttla  ftpplkatioii,  a&d  are  readily 
comprehensible  by  any  properly  qualified  clerk. 
The  oocupier  of  a  small  or  simple  farm  needs  only 
a  oaih4)Ook  for  noting  all  iweipts  and  payments ; 
a  ledger  for  recording  all  transactions  of  sale  and 
purchase,  of  profit  and  losa ;  and  an  inventory- 
book  for  keeping  a  Hat  of  til  inplenionta,  live- 
stock, produce,  manures,  and  other  matters  in 
which  capital  is  invested,  and  for  entering  a 
j  seriatim  valuation  of  them  at  the  end  of  the  year. 

Even  the  most  extensive  farmer,  entangled  in  all 
I '  the  possible  multitudinous  affairs  of  the  mixed 
I  husbandry,  needs  only  »  cash-book,  a  day-book, 
I  a  lodger,  and  an  lnf«iitoi7>book^— or  at  ibe  vt- 
1  mo?t  two  additional  or  separate  books  for  the 
'■  I  record  of  labour  and  of  produce ;  and  if  he  have 
j  never  Been  any  of  the  tpedal  eyBtene  of  turn 
book-keeping  which  have  been  recommended,  he 
may  readily  render  the  common  method  of  book- 
I  keeping  by  double  entry,  which  is  taught  in  all 
the  commoroial  and  parochial  BchooL<!,  available 
for  all  the  pnrpA^es  of  his  accounts.  Farm  book- 
keepiug,  in  spite  of  all  the  mystery  and  magnilo- 
I  quence  and  lllnaioa  whieih  have  lieen  thrown 
I  upon  the  sobject,  requires  no  greater  yii  jdifica- 
j  tioni  of  the  ordinary  book-keeping  of  the  schools 
I  than  are  reqoired  bf  tlie  book-keeping  of  many 
■  factories  and  mercantile  establishments.  Three 
I  of  the  best  known  apedal  systems  of  farm  book- 
keeping, are  Htuut^e  and  IVottez's,  both  pub- 
lished at  Edinburgh,  the  former  in  1821  and  the 
j  hitter  in  1825,and  'The  British  Farmer's  Account- 
j  Book,'  by  the  author  of '  British  Husbandry,'  pub- 
<  lisbed  n  few  years  ago  in  London. — Foun^'t  Rural 
Economy. —  Toun  fs  Farmer' t  Calendar. — Sir  John 
Sindair't  Code  of  AffricuUure. — Trantaetioni  of 
At  Big^cmi  8tki^.'~^LomiaH*t  Bneydopegdia  of 
Jffrieulture. — Stephen'*  Bool  offf:^  Farm. 
j;     FARM-BUILDINGS.  The  farm-house, offices, 
I  j  sheds,  and  yarda  of  a  fknner^.  When  the  ftnn- 
huildings  of  a  district  or  country  are  aubetan- 
I  tially  constructed  and  well-arranged,  the  con- 
dition of  agriculture  will  generally  be  found 
j  improved,  enlightened,  and  fraperooa;  and 
i  when  the  farm-buildings  are  mean,  incommo- 
dious, and  grossly  defeotive,  the  condition  of 
;  agtloatttne  will  mnialljr  be  fimnd  unimproved 
and  semi  bnrbarcnp.    About  150  years  ago,  the 
fitfm-buildinga  of  the  greater  {Art  of  Britain 
were  poor,  meagre,  ill-arranged,  and  in  dimal 
keeping  with  a  wretched  system  of  husbandry  ;  so 
late  as  about  fiO  years  ago,  the  Harm-buildings  of 
■ome  of  the  beet  districts  were  merely  in  transi- 
tion flran  barbarism  to  refinement ;  and  down  to 
'    the  present  dav.  th*>  farm-buildings  of  nearly  all 
I ,  Ireland,  of  a  large  portion  of  the  Scottish  High- 
!  I  lands,  and  of  not  a  few  estatee  In  England,  and 
in  the  Scottish  Lowlands,  are  so  mi'^rrrible  and 
inadequate  as  to  be  an  insufferable  disgrace  to 
both  the  impmvd  agrionltnra  and  the  general 
enlightenment  of  the  age. 
The  greater  number  of  the  farm-houaee  of 
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Scotland,  about  a  century  ago,  differed  littk  or 
nothing  in  point  of  CMufort  fiioin  the  hnte  and 
hovels  of  cottiers  and  farm-iiervants,  except  in 
having  more  apartments ;  and  all  the  groups  of 
olBoea,  abede,  and  yar^  for  the  hooiing  of  live- 
Btock  and  tho  performance  of  the  home-labours 
i>f  the  farm,  were  monstrously  defective  in  capa- 
city,  in  arrangement,  and  in  general  position  Uld 
character.    "  Some  farm- buildings,"  says  the 
Report  of  Fifeshire,  "  were  set  down  at  the  ex-  | 
tremo  comer  of  a  furm  ;  some  at  a  distance  from  i 
water ;  some  were  on  too  eoiall  n  eeale  ;  some  | 
badly  constructed  or  arranged  ;  son^e  !]'\d  no 
granaries  or  lofts  for  holding  threshed  gr«in; 
aooie  bad  cither  no  eheda,  or  aheda  not  entt- 
cicntly  large  f  'r  holding  the  frirminc:  implements, 
which,  in  consequence  of  continued  exposure  to 
the  ann  and  rain,  rapidly  decayed ;  wmie  had  no  I 
straw-yards  ;  some,  no  feeding-houses  for  their 
cattle, — and,  where  they  had,  the  stable  and 
cow-honaea  were,  in  many  cases,  too  short ;  some  i 
had  no  peoper  aite  for  the  dung,  and  the  dunghill  i 
was  sometimes  soakinsr  in  water,  or  its  rich  mois- 
ture permitted  to  run  to  waste  \  some  wanted  a 
proper  milk-house  and  other  oonvenieneee  for  n  I 
dairy  ;  some  had  no  better  threshing  flucra  than 
damp  clay  ;  in  short,  several  accommodations 
were  wanting^  whieb  are  eaaentiid  to  the  pros- 
perity of  a  farmer." 

This  picture,  though  intended  to  repreeent  . 
only  a  bygone  atete  of  things,  edkiUla  fenturea  : 
which  are  atni  lamentably  and  astonishingly  com- 
mon in  many  parts  of  both  England  and  Scot- 
land.   "  No  one,"  said  Mr.  Grey  in  1643,  "  can 
have  travelled  much  in  the  nual  dlsttieto  of  . 
Eogland,  even  in  those  which  are  comparatively 
well-oultivatedj  without  being  struck,  if  he  hnve 
any  aenae  of  neatneaa  and  mdw,  with  th*  111-  ' 
arranged  and  patch  wrrk  nppe.Trance  of  many  uf 
the  iarm-buildings,  which  are  often  placed,  in  . 
niatlon  to  their  dilRnent  parts,  in  ntter  dcflnann  ' 
of  the  economy  of  labour  in  the  case  of  the  cattle, 
and,  what  is  still  worse,  with  little  regnrd  to 
the  production  and  preservation  of  the  manure,  | 
the  dry  parts  of  which  may  be  seen  ezpoeed  to 
the  winds,  and  the  liquid  part  carried  off  with>  ' 
out  being  appUed  to  any  beneficial  purpose.  In 
acme,  the  nnnatotal  practice  atiU  prevan*  of  ^ 
tyinp  tip  cattle  intcnrJrd  to  l>c  fattened  for  the  ' 
market  to  stakes,  from  which  they  are  XMver 
releaaed  till  they  are  driven  off  to  tiio  Imtcher  ; 
and  in  another  part  of  the  8J\rae  offices,  a  younger 
set  of  cattle  may  be  found  without  sufficient  | 
dielter  and  protection  to  secure  thrir  health  Mid  i 
comfort.  As  fiir  as  my  observation  goea,  it  In  not  j 
on  the  estates  of  the  resident  country  gentlemen,  I 
even  those  of  moderate  incomes,  that  the  gr^i- 
est  deficiency  in  good  fiMrm-baildinga  to  to  bo 
found,  but  chiefly  <  n  the  very  large  estates  of 
the  wealthiest  landowners, — which  may  appear 
rather  pandosieaL  b  it  that  they  are  no  little 
informed  on  the  subject  as  not  to  know  that  each 
accommodation  ia  necessary  to  its  profitahto  oo>  I 
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capiktiQii  \>y  l^eir  tcnaatB  f   In  Mch  cases,  the 
I  &nn--«te»ds  near  tlie  reeidence,  or  near  the  ri)ads 
I  appnndung  to  it,  tnay  oVitain  some  attention  ; 
'  Vut  the  remote  ones  are  l«ft  to  their  fate."  Mul- 
1  titudes  of  British  farmeri  <?  in  fact,  continue  to 
eihUnt  bro»d  traces,  and  a  few  absolutelj  all  the 
]  tmioaam,  of  Um  WtrbMNNit  fionarMS  of  m  tomm 

age  ;  the  great  rnajority,  when  viewed  in  the  ag- 
,   p«gale,  are  grievously  anworthj  of  the  highly 
'  im^QTcdtnd  rapidly  expanding  spirit  of  British 

africoltare ;  and  entire  classes  of  even  the  very 
I  ^  best  display  errors  in  construction  or  amnge- 

nent  which  will  probably  astonish  the  farmers 
•  4f  lb*  next  generation.  An  exceedingly  crowded 

arrangetnent  of  the  buildings,  for  example — such 
I  as  affords  ouly  the  paltriest  scope  for  sheltcr- 
'  ahidB,  anil  tli*  fton-yard  fisediiig  of  oattle— is  so 

K^neral  an  error,  nnd  obtains  such  lofty  sanction 
,  from  the  absurdly-applied  idea  of  compactness, 
I.  Mio  1wair<oid«d  eolyflfi  th«  Toylaige  daitof 
I  breed! ti;:^  and  f'^edini::  firm?  in  tho  bordar  00m- 
,   ties  of  England  and  Scotland. 

Tite  tem-boiWiigi  of  Korthmnbeikiid  and  the 
{    Lothians,  viewed  in  the  aggr^te,  are  superior  to 

those  of  moat  other  districts  of  Britain,  or,  at  all 
I  events,  are  equal  to  those  of  the  best.  A  large  pro- 
I  portion  of  the  fium-lmildinga  of  Northumberhuid, 
1  are  of  quite  re<^nt  structure,  and  almost  wholly 
I  £r«e  from  the  incomraodionsnMS  and  the  patch- 
'  ««(kimfn]aiilyof|]MirpndooMMn;Midmw^ 

all  have  a  v^ry  ^'ibstantial  character,  ind  are  built 
I  either  wholly  or  chiefly  of  stone.  Some  of  the 
I  older  ones  aro  atill  oowenA  with  tiwtdi  or  with 
tiles;  and  r\  [rw  are  covered  with  grey  sandstone 
flags ;  hot  all  the  recent  ones  are  covered  with 
'  blue  slate  from  Cumberland  or  Wales. — Saeh  of 
the  farm-buildingi  of  the  Lothians  as  are  older 
than  25  or  rt-nrs,  arp,  for  tlio  most  part,  low, 
incommodious,  and  scattered,  and  challenge  little 
MUMndation  for  either  utility  of  arrangement 
cr  bcaiity  of  design  ;  but  such  as  have  been  erect- 
ed within  the  last  quarter  of  a  century  are  sub- 
etentfally  bniH,  eonpaetly  aRmngod,  eoinewhat 
neatly  d*2?icTird,  ample  in  accommodation,  and 
ooovenientiy  disposed  for  both  the  economizing 
ef  Kboor  and  the  ahdter  of  Hvo-etoek.  The 
offices  have  aa  central  a  situation  as  comports 
with  a  due  regard  to  other  advantages ;  and,  !n 
most  instances,  they  form  three  sides  of  a  square. 
The  proprietors  engage  eilber  to  repair  the  old 
boildings  or  to  erect  new  ones  ;  snrj  ih^  tenants 
will  not  accept  mere  cottages  for  themselves,  or 
hoeele  Ibr  their  catOe.  Veaily  d  the  bilUinge 

are  substantiallr  cnn'^tructed  of  stone  :  but,  in 
•ooseqaenoe  of  the  dearth  of  slates  and  the  abua- 
dnee  of  tila-day,  the  great  majority  are  eovcred 
with  red-tiles.  A  considerable  portion  of  the 
area  of  each  farm-stead  is  occupied  with  the 
feoding-yards  and  the  thelter-iheds  of  cattle. 
*  Baeh  propeilf  apjiflintecl  jntrd  has  along  one  or 
more  of  its  sides,  a  range  of  shnllow  troughs, 
Moally  three  feet  above  the  ground,  and  com- 
 "  if  fitfcer  iwod  or  atone,  for  containhig  [ 


turnips,  oil -cake,  or  other  food  us^  by  the 
cattle  ;  and  the  sheds,  in  some  instances,  are 
surmounted  by  granaries  ootainuaicating  with 
the  barn.  Most  of  the  finnwiB*  dwellings  are 
neat  and  comfortable  houses,  varying  in  sise  and 
structure  with  the  extent  and  character  of  the 
fiurvM ;  and  tliose  of  reoent  treotion  atand  at  a 
short  distance  from  the  offices,  and  are  accom- 
panied with  neat  gardens  or  oth«r  email  pieoee 
of  oraanie&tal  ground.  The  fkrm-honaee  of  the 
Lothians,  in  fact,  as  well  as  those  of  all  large 
farms  in  other  thoroughly  improved  districts  of 
Britain,  are  the  abodes  of  gentlemen, — the  re- 
treats of  both  intelligence  and  taste, — aa  fiv  di^ 
ferent  frfm  the  hovel-farmeries  of  former  a^es 
as  is  the  iight  of  the  nineteenth  century  from 
the  darkness  of  the  tenth. 

But  how  dismal  a  contrast  to  the  farmeries  of 
the  improved  districts  of  Britain  is  presented  by 
the  hnte  and  the  nrad^hlna  of  the  enoneoiie 
majority  of  the  farmers  of  Ireland !  "  Nothing^" 
says  a  brief  and  decidedly  favourable  aoooont 
which  Mattin  Doyle  pronoonoae  to  be  aa  oritioally 
true  ae  it  ia  adminUy  eKpreeaed^  "  Nothing, 
generally  speaking,  can  exceed  the  wretched 
meanness  of  the  accommodation  aiTorded  even  to 
farmers  in  otherwise  easy  circumatenoaa ;  and 
the  business  of  cultivation  sufTers  accordingly 
throughout  all  its  detaib,  from  the  want  of  pro- 
per ooDvenienoee  in  the  offices.  Bet,  althon^ 
the  common  class  of  Irish  farmers  are  generally 
accused  of  slovenly  habits,  this  part  of  their 
want  of  management  ia  not  eo  nraeh  tbehr  Ihnlt 
as  that  of  their  landlords  ;  it  is  in  fact  but  a 
portion  of  the  bad  system  of  tenantry,  and  the 
want  of  capital,  which  prevail  throughout  that 
country.  The  main  object  of  the  hmdloid  ia, 
with  very  few  exceptions,  confined  to  the  one 
point  of  obtaining  the  utmost  rent  for  the  ground 
without  regard  to  the  chameter  or  means  of  the 
tenant,  or  else  ho  lets  it  on  any  terms  by  which 
he  can  raise  a  sum  for  the  supply  of  his  pecuni- 
ary neoeaaitiee.  He  eddom  kye  oat  a  diilEng 
upon  farm  offices  of  uny  description  ;  the  conse- 
quence of  which  is,  that  the  poor  tenant,  who 
holde  perhaps  only  a  ftw  aoree,  oannot  afford 
anything  beyond  the  commonest  cottage,  with  a 
mud  shed  adjoining  for  the  shelter  of  his  cow 
and  a  pig,  or  perhaps  a  stable  for  his  horse,  of  no 
better  description ;  and  the  wealthier  order,  even 
of  tho?e  vrhn  hold  Ipasesofa  considerable  quantity 
of  land,  being  not  bound  by  any  conditions  re* 
garding  expntditure  fbr  hoildingB,  nor  allowed 
for  repairs,  naturally  cannot  be  expected  to  lay 
out  more  money  than  they  can  poesibly  avoid 
during  the  enetenee  of  the  tenn.  Th«reare,no 
doubt,  many  instances  of  superior  sets  of  offices ; 
but  they  axe  rarely  in  the  hands  of  any  other 
than  gentlemen  of  fortune,  and  the  improve- 
ments wbiieh  hnve  occurred  in  this  particular 
have  bv  no  means  kept  pace  with  those  which 
have  been  made  in  the  culture  of  the  soil  or  the 

ttvMtoek  «i  tiie  kingden.** 


II 
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The  sitoation  of  a  fann-flieaii,  wlienever  a  n«w 
Ml  ot  fittiiHlmildiiifi  is  to  be  «t»eted,  ought  to 
be  a  point  of  nice  attention  and  Terj  careful 
and  tn.itured  consideration.    The  old  method 
of  grouping  seTeral  farmeries  into  hamlets,  or 
of  combining  them,  with  huxteries,  tndainen's 
w^r!;shf)ps,  and  the  cottages  of  farm-servants, 
into  villages,  was  suinewbat  justified  bj  the  want 
of  domwUo  scouritj  or  the  dread  of  foreign  in* 
vasion  in  feudal  times,  but  possrs^i^s  not  one 
element  of  acoommodation  to  the  modem  con- 
diUon  «f  fooiet J,  and  cntaili  ft  thwuand  cvibfti^ 
rassmcnts  upon  all  the  ordinary  and  most  impor- 
tant operations  of  the  farm.  The  perpetuation 
of  thii  mothod  uiong  the  snmll  fimnen  of  Ir»> 
land,  i«  easily  accounted  for  by  the  low  and  anti- 
quated state  of  their  agriculture,  and  involves 
comparatively  little  evil  from  their  system  of 
ipftdo  hndMuadrft  vad  of  five  or  rix  aere  farms  ; 
but  the  continttnnce  of  it  among  some  of  the 
moderately  extensive  farmers  of  Britain,  admits 
not  of  ft  word  of  ftpob^,  invoIvM  ovaiy  kind  of 
erii>^firras8ment  from  all  the  processes  of  horse 
husbandry,  and  ought  everywhere  and  peremp* 
iorily  to  ooftM.  But  <ho  pheing  of  the  &nn- 
stcads  of  large  farms  in  a  corr;<  r  i  r  on  a  border 
of  the  farms,  is  in  ftU  rctpectt  as  prejudicial  as 
tha  grouping  of  tkiB  ftvtt  ilcftdt  of  inoderately- 
stzed  &rm«  into  villages.   Part  of  the  had,  in 
every  such  case,  is  neglected  ;  too  Htt!e  manure 
is  sent  to  it ;  the  strength  of  horses  i$  wasted  m 
draught  between  the  ftnii>«t€ad  and  the  remote 
fields  ;  the  general  expense  of  cultivation  is 
materially  increased;  and  some  of  the  xemote 
pftrti  an  kept  in  %  tlftte  of  nioeffftUo  pftttangt^ 

or,  when  cccnsionally  broken  up,  yield  such  crops 
as  scarcely  defray  the  heavy  costs  of  draughty 
tiUage,  and  eoklTation.  A  eentril  tilnation  of 
the  farmery,  as  compared  with  an  unoentral  one, 
may  make  a  diflferenoe  of  from  Is.  to  6s.  per  aero 
in  the  yearly  value  of  the  whole  farm,  according 
to  the  farm's  extent,  and  to  other  local  circum- 
stances ;  nnd  it  has  been  estimated  by  Romo  in- 
telligent iormers  at  so  much  in  the  aggregate  as 
£li)0  ftrjoftr,  or,  om  very  ostenaiTe  furms,  at  the 
enormous  amount  of  nearly  ^900. — The  farm 
•tends  of  £urms  which  have  an  undulated  or  a 
Inlly  anHaoo,  onght  not  to  ba  aitnated  in  a  low 
and  mi  ist  epot ;  for,  if  they  be,  ■  cr  ps,  how- 
over  dry  and  well -conditioned  when  brought 
horn  tl|«  field,  will  soon  aoqulro  a  sofUieai,  and 
pathapa  a  mustiness,  very  injurious  to  their 
value,  and  the  health  of  both  the  live-stock  and 
the  human  inhabitants  of  the  farmery  will  suiFer 
from  humidity  of  atmosphere  and  tho  want  of 
ventilation.  The  heaviest  part  of  cartage  upon 
a  (ann,  too,  is  the  removing  of  manure  firoan  the 
frraMlaad  to  tlw  fialda ;  and  tUa  ia  aarbasly 
greater  from  farm-steads  in  low  situation?  thnn 
£rom  fiirm  steads  on  the  same  level  as  the  fields, 
oronaliiglierlavel.  Tho  rite  of  ovary  fimn-alcad 
ought  to  be  dry  anl  ,v  ull  rilred,  —  either  on  some 
tUQunit -ground  of  an  undulating  farm,  or  on 


some  elope  or  hill-sidc  of  a  hilly  one ;  yet  in  bleak 
districts,  it  ought  to  have  aoma  anoh  didtar  as 

will  afford  the  whole  farmery  some  protection 
against  the  violence  of  tempests,  and  as  will  in- 
sure to  young  stock  the  degree  of  warmth  which 
is  requisite  for  their  thriving. 

Choioe  of  si;nntion  is  eomctimss  partially  aqnr 
trolled  by  a  duo  regard  to  other  consideration^. 
The  exposure  of  the  farmery,  tat  aumpU, 
ought  to  be  to  the  south  ;  for  a  soutlirrn  ex- 
posure affords  shelter  from  cold  north  winds,  and 
oocariona  the  eattlo  of  ti»^  farm-yard  to  thrive 
much  better  than  if  they  wore  excluded  fr  m 
the  direct  play  of  the  ^un'n  rays ;  and  i(  three- 
fourtha  of  a  (arm  lia  expoaed  to  the  north,  and 
only  a  fourth  lie  exposed  to  the  south,  the  ute  of 
the  fitrm-stead  must  probably  be  chosen  within 
the  latter  division. —  A  plentiful  and  constant 
supply  of  good  water,  also,  is  etfential  for  the 

purposes  of  tho  dairy,  for  the  drink  of  the  cattle, 

for  the  domestic  uses  of  the  iarmery,  and  (or  the 
daily  porifieation  and  the  haUtual  dleaaltaaM  of 

the  whole  farm-stead  ;  and  whether  this  supply 
be  sought  in  rivulets,  in  natural  fountain^  by 
the  rinking  of  common  wells,  or  by  Elkingtoaiaq 
or  Artesian  boring,  it  may,  in  some  cases,  require 
the  site  of  a  farm-stead  to  he  selected  consider^ 
ably  away  Inai  the  oantva  of  the  Um^,  and  «ven 
perhaps  in  a  lower  level  than  that  of  ^e  gnat 
part  of  the  surface.  Easy  access  to  generul  com- 
munications with  markets  and  sources  oi  mineral 
manures,  is  likewiaa  an  oljaet  of  arach  impor- 
tance ;  and  mav.  in  some  rare  instances,  for  the 
sake  of  avoiding  a  hill  or  a  deep  hollow  between 
the  ftraoMry  aod  tha  puUia  voad,  nqtiira  the 
site  of  the  £arm-stead  to  be  selected  somewhat 
away  &om  the  oentre.  "These,  however,"  aa 
Sir  John  ffindalr  renarha^ "  are  mx\j  exoeptioma 
to  the  general  rule  ;  for  it  may  be  laid  down  aa 
an  axiom  in  agriculture,  that  the  fann-hous^ 
and  ofEoM  ought  to  be  placed,  as  nearly  aa  poa^ 
sible,  in  Hbm  aaitia  of  a  farm." 

The  arranpemont  of  the  buiHings,  sheds,  and 
yards  of  the  farmery  is  to  the  full  as  iiap ortant 
as  the  situalioB ;  ^aA  aoaordlag  aa  it  ia  good  or 
bad,  it  elevates  or  depresses  the  vnlue  of  r 
moderately  sixed  farm  to  the  enormous  amount 
of  tnm  JUO  to  £100  aryaar.  Tha  gteat  object 
nf  arrangement  is  the  facilitating  of  all  homer 
labours,  the  pn^oting  of  espedi^n  and  effi- 
ciency in  afl  Aa  work  of  tha  offieea  and  yuda, 
or  the  securing  of  such  a  saving  of  tim^  and 
labour  as  will  enable  the  farmer  to  conduct  the 
whole  of  his  business  with  the  help  of  the  small- 
est possible  number  of  servanta;  and  ft  aaeondary 
object — though  this,  in  extreme  casrs,  may,  in  a 
pecuniary  respect,  be  considerably  the  more  im- 
portant abject  of  the  two — is  to  afford  the  am- 
plest scope  and  the  best  appliances  for  economis- 
ing the  materiala  9f  fisrm-yard  manure,  and 
•eeuring  tha  ntnioit  efleota  of  feed  npon  the 
health,  milk,  and  carcases  of  cattle.  Many  vario- 
tiea  of  arrangement  may  be  ^uite  or  nearly  e^ual 
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to  one  another  in  pfTici  tilt  ;  few  varietie?,  if 
mnj,  mre  Altogether  free  from  some  little  diiadvan- 
tagei  saA  Ineonmnieiieet ;  and  iwrleities  Mme- 
what  widllj  different  from  one  another,  or  even 
exhibiting  some  features  of  abeoltite  contrast, 
ar«  rendered  unavoidable  by  the  different  char* 
aeter  of  farms,  the  diversities  of  &uils,  sites,  and 
relative  sitoation,  and  the  differences  of  manage- 
ment, tenancy,  coital,  materials,  and  taste.  In 
intenal  nnMigMMnft)  iwpuciBlly  of  wty  wcteii* 
siire  suites  of  farm-buildings,  all  the  apartments 
cannot  poasiblj  be  so  disposed  as  to  combine 
dMinbto  eontmtenea  with  any  degree  of  rega- 
]»ritj  ;  and  in  external  arrangement,  the  archi- 
tect, in  roanj  instances,  can  do  no  more  than 
aitentiTely  examine  the  site,  and  consider  all 
the  circomstances,  and  then  use  a  disoretionarj 
judgment  in  no.  designing  the  form  and  colloca- 
tion and  buildings  as  best  to  soit  the  nature  of 

occupier. 

Yet  certain  pervading  principle?  nf  both  out- 
IiM  and  detail,  applj  to  the  majoritj  of  cases, 
and  tm  dciiimUa  in  9o  arrangement  ean 
poesiblr  be  g^ood  which  (i,os  r.  it  permil  crisy 
Mowa  from  the  stack-jard  to  the  barn,  from  the 
Inuii  t«  tiM  gran«i7,  attd  from  th«  tfaods  tod 
offices  to  the  exterior  roads,  or  which  hu  sot 
the  straw-house  and  the  turnip  etor^room  in 
close  proximity  to  the  straw -yards,  the  sheds,  and 
tks  fceding-housea,  or  which  does  not  combine 
the*©  and  other  requisite  facilities  of  coramunica- 
tioo  with  thorough  Tentiktion,  proper  ezpoenre, 
aad  stMiidaat  abdlsr.  TIm  did*  wmtnint  mow 
fp-Lco  ^ithia  a  l^ven  extent  of  enclosure  than 
an/  vther  figoii^  and  might  therefore  seem  to 
ba  tha  Iwsl  ontitne  for  the  form-stead ;  yet  It  is 
really  the  most  unsuitable  of  all  figures, —  the 
least  adapted  for  subdivision,  and  the  most 
expensiva  in  filling  up.  A  rectangular  figure, 
iriMtiwr  aqnaim  or  pandldogram,  makes  both 
the  rro?t  accommodations  and  the  least  costly 
outline ;  and  both  the  lines  of  this  figure,  and 
those  of  its  subdiTision%  whoa  not  alkrlrtd  to  be 
broken  pmi  rtion*,  curres^  «t  laosstioBs, 
ongaport  best  with  cheapness  ia  tfaa  UdMiags. 
Jhm  mwl  ooBTmimt  of  all  general  arrattfemente 
h  to  build  the  office?  along  the  north,  the  west, 
aad  tha  east  sides  of  a  rectangle,  to  leave  the 
aowtft  dde  open,  and  to  phoa  iba  fonn-boasa  at  a 
conrenient  and  agreeable  distance  in  front. 

Th«  area,  whatever  bo  the  form  of  the  rect- 
angle, and  whatever  its  subdivisioDal  arrange- 
raent.  oaght  by  all  means  to  be  very  spacious 
■  Soothing  is  more  injudicious,"  raid  Sir  John 
Sinclair  so  long  ago  as  181 7,  "than  to  have  farm- 
WiUiaga  ftodidiad  logather,  nrnd  so  mian  an 
ar«i  as  from  60  to  70  feet.  Where  a  farm  con- 
tains from  809  ta  400  acres,  the  area  of  the 
cCoca  sboold  not  be  has  than  ftam  200  to  180 
Itet  aqnare,  lonned  into  divisions,  that  the  stock 
kept  may  be  more  equally  fed.  If  it  be  found 
expeoaive  to  surround  the  square  with  buildings, 
•t^kwdl  ma/«Aid  Aaltsr,  till  it  ia 


cnnvcnicnt  to  cnlnrc;-'  the  farm-yard.  In  fact, 
none  but  a  practical  farmer,  who  has  had  a  large 
crop,  and  a  nnmbar  of  catda  mafntained  during 
the  winter,  and  who  has  seen  the  farm-servants 
carelessly  driving  the  cattle  and  carts  in  confined 
court-yards,  can  fully  appreciate  tlio  advantages 
of  having  his  offices  with  a  large  area."  The 
yards  and  sheds  for  the  keeping  and  feeding  of 
cattle  may  be  constructed  on  very  various  plans 
and  aRaagamaals,  and  with  mtf  varions  decrees 
of  capacity ;  but  the  best  method  is  to  have  small 
sheds,  with  open  yards  attached,  and  to  have 
only  one  opening  in  each  shed,  and  this  facing 
tho  Kouth.  The  water-courses  from  the  yards, 
the  cow-houses,  and  the  stables  to  the  tanks  for 
tha  eolleetlon  of  Uqnld  manure,  ought  to  be 
open  causewayed  ahaaaels  rather  than  under- 
ground conduits ;  and  the  mode  of  supplying 
water  to  the  yards  must  be  controlled  by  the 
namsr  in  wUeh  the  mter  it  ohtained,  whether 
from  a  stvetnii  Crnd  intll%  «r  foom  Arledaa 
borings. 

The  flMMl  adwitageeas  eoastraciien  of  eoitee 

of  form -buildings  engaged  for  some  time  the 
special  attention  of  the  Highland  Society,  and 
it  Te^laminously  reported  on  in  tha  flthtbhime 
of  their  Transactions.  Elevations  and  ground 
plans  of  suites  for  eight  different  classes  of  farms 
are  given  ;  and  the  specifications  and  estimated 
costs  of  each  are  fully  detailed.  Tfe  shnll  occupy 
the  sequel  of  the  present  article  with  a  digest  of 
the  Society's  report,  and  shall  thus  convey  the 
host  information  respaottaf  the  general  oon* 
stniction  of  thr  buildings  ;  and  we  must  refer 
to  the  report  itself  for  the  instructions  required 
in  ereetf ng  them,  and  to  our  own  artidei.  Dairy, 
Cow-TL  (  ;^r,  B.\Ry,  Barn  -  Masaobxikt,  Ox- 
StAUSt  and  Stasias,  for  a  view  of  the  proper 
coBilnialiea  of  the  chief  of  the  several  offices. 

All  tha  hnildings  are  described  and  estimated 
on  the  strppof^itinn  of  fine  si;t  of  materials  ;  and 
when  other  materials  than  these  are  employed, 
the  operations  and  estimates  mast  ha  med^ed 
to  suit  thr-ni.  Th.p  rnrners,  ribbots,  arches,  and 
skews  are  supposed  to  be  of  hewn -stone;  the 
timber,  Mend;  the  roof-eoteriaf,  Esadale- 
slates  ;  the  ridges  and  flanks  arc  supposed  to  be 
covered  with  lead  ;  and,  excepting  the  prime 
eeet  of  ateaee,  all  tito  materials,  as  to  both  oost 
and  workmanship,  are  included  in  the  estimates. 
Metal  pillars  are,  in  most  of  the  plans,  designed 
for  the  cart-sheds ;  but  stoae-piliars,  whenever 
suitable  stones  can  be  cheaply  piooated,  ata  re* 
commended  in  preference. 

The  trenches  for  the  fonadotions  of  the  build- 
ings aia  d«v  at  beat  two  flMt  below  the  snrfoce. 
The  foundations  are  formed  with  flat -bedded 
stones  laid  in  regular  courses,  breaking  joints 
altematdy,  and  ti^an  la  by  regubr  searcements. 
The  whole  area  of  the  dressing-bam  and  low 
granary  floors  is  laid  over,  to  the  thickness  of  9 
inches,  with  smaU  broken  stones ;  the  sleepers 
aia  laid  en  tha  iidda  loareaneiitt;  and  all  tha 
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MiMbiiiig  spMe  of  14  Inohes  in  dtpth  b  fiDed 

up  ivith  solid  mMon-wort  of  stone  and  lime 
properljr  packed,  with  a  surfftoe  coat  of  plaster 
thm^oartiu  of  nn  indi  thidL  Tlie  floor  of 
the  straw -bam  is  similarlj  formed,  but  with 
a  less  depth  of  maaonry,  and  with  a  composi- 
tion-covering of  3  inches  in  thickness.  The 
foundations  of  the  low  buildings  aro  2f  feet 
wide  at  the  Lottom,  and  taken  in  hj  regular 
scarcements.  The  door-soics  of  the  barns  are 
laid  6  ittelMN.  and  those  of  the  gtaUes  and  cow- 
houses 3  inches,  above  the  surface  of  the  exterior 
causewaj.  The  walla  of  the  barns  are  2^  feet 
thii^  abovo  th«  dowrwaoto,  and  S  feet  abo««  the 
second  floor;  those  of  the  low  buildings  arc  2 
feet  thick  above  the  door^ole ;  and  both  seta  of 
walls  are  beam-filled  at  the  top.  The  division 
walls  of  buildings  are  18  inches  thick,  and  car- 
ried to  the  top.  The  foundation  of  the  walls  of 
courts  and  yards  is  2^  feet  wide  at  the  bottom, 
and  at  least  12  inches  below  the  level  of  the 
general  surface.  All  the  external  comers  of 
bouses  and  gate-pillars,  and  all  the  hbbets,  soles 
and  lintds  of  doovt  and  windows,  are  dnnred 
with  broached  tails  ;  all  the  corners  and  ribbets 
I  are  at  least  2  ieet  long ;  the  ribbet-heads  for  bam- 
|l  windows  ara  9  indhss ;  th«  disd- pillars,  the 
; '  arches^  and  the  chimney-tops,  are  of  broached 
I '.  ashlar ;  the  shed-pillars  and  the  gate-pillars  are 
I  cahmpbcrcd  or  rouuded  on  the  corners ;  tho 
1  yard-walls  are  coped  with  tbo  most  suitable 
I !  stones  which  can  be  procured  ;  and  the  cooling- 

I  troughs  and  feeding-boxes  are  constructed  of 

I I  pavement.  The  great  oommon  tower  begfau  in 
:  a  central  pnrt  f  the  ofTices,  and.  if  a  covered  one, 
ij  is  2|  feet  wide  and  3^  Ceet  hicrh  :  and  the  side- 
I   condnits  have  diisel'jointed  angle  bottoms,  and 

'  are  from  12  to  18  inches  wide  and  from  18  to  24 
inches  high,  according  to  their  distance  from  the 
common  sewer.  The  floor  of  all  the  area  of  the 
j ;  stables,  cow-bonsea,  oa]f>houses,  pig-hooses,  and 
other  similar  parts,  is  formed  of  whinstono  cause- 
way, set  in  sharp  sand ;  the  ducts  for  the  urine 
bave  a  ML  of  firom  1^  to  S  inohes  in  10  fe«t;  tbe 
ducts  of  the  stables  are  10  feet  from  the  wall, 
aad  the  rise  thence  to  the  rack  is  5  inches ;  the 
duolt  of  the  oow-hoosa  are  9  feet  from  the  wall, 
and  the  rise  thence  to  the  sole-tree  is  4  inches; 
and  the  floor  or  surface  of  the  area  round  the 
yard  is  formed  either  of  whinstone  causeway  or  of 
oompaet  and  water-tight  macadamizing,  with 
ducts  at  proper  intervals  declining  2  inches  in 
every  10  feet  to  the  common-aewer  or  the  side- 
oonduita. 

The  rupplc-Kidr";  fr>r  hnTi'?'^?  f,f  15  or  16  feet 
wide  are  inches  at  bottom,  5^  inches  at  top, 
and  S|  inehes  tbiek,  with  aseantling  6  by  2^ 
inches,  fixed  with  double  garron-nails,  and  rivet- 
ed ;  the  oupple-sides  for  houses  18  feet  wide,  are 
7  inches  at  bottom  and  6  inches  at  top,  with  a 
oeantling  by  2|  indisa;  the  cupj  l<  r  ;;re  set 
at  20  inches  from  centres,  on  a  w«ll-piate  7  inches 
hf  1|  inch  ;  the  sarking  is  three-luurths  of  an 


indi  tliidc,  wdl  seasoned  and  doeely  jointad,—  ! 

and  that  of  the  gmnnrit    is  half-checked  on  tfie 
joints  ;  and  the  ridge-bottoms  are  2  inches  by  1^  i 
inch,  find  to  the       with  iron  spikes,  3  feet  | 
apart.   The  sleepers  in  the  dressing-bam  and  in  ' 
the  low  granary  floors  are  6  by  2^  inches,  and 
are  laid  on  the  inside  scarcements  at  tbe  depth 
mentioned  in  the  notice  of  the  mason- work  ;  the 
joisting  in  the  lofts  of  the  unthrashed  corn  bams 
and  the  granaries  is  10  inches  deep  and  2|  i 
inches  thick,  with  I  fbofc  of  walHiold  ;  both  the  I 
sleeper?  nnd  the  joisting  are  laid  at  20  inch-  b 
from  centres,  and  covered  with  Dram  timber 
batons ;  tlie  under  floors  are  plain-jointed,  and 
doulcd  with  iron  douls  ;  and  the  upper  floors  are 
tongued  and  feathered  on  the  joints,  and  fixed 
down  with  good  llooring- sprigs.   Cart-sheds  with 
stone-pillars  have  a  joist  built  into  the  wall  at 
oarh  pillar,  8  inchcB  by  2^,  and  the  wall-plate 
nailed  down  un  the  top  of  it ;  and  those  with 
metal  pillars,  have  lintling-heams,  9  indise  by  1% 
and  the  end  of  the  joist  tenanted  2  inches  into 
the  lintel,  and  made  fast  with  an  iron  strap 
and  screw-bolts. 

All  the  safe-lintels  hrive  ;\n  inch  of  thickness 
for  every  foot  of  opening  they  cover,  and  are 
from  9  to  IS  inehes  broad,  and  have  a  waltbold 
of  9  inches.  All  the  doors  are  made  of  deal,  not 
more  than  6i  inches  broad,  1  j  inch  thick,  headed 
on  the  edges,  and  grooved  and  tongued  on  the 
joints,  with  three  crowbars  to  each,  9  inches 
broad,  1|  inch  thi  Jc,  and  well  nailed, — and  all 
are  hung  on  crooks  with  bands ;  the  doors  of  the 
stable,  the  cow-bense,  and  the  ban,  are  8|  feet 
wide,  and  may,  if  necessary-,  bo  hung  in  two 
leaves ;  the  doors  of  the  granary  and  the  straw- 
Imm  arc  4  Ieet'  wide  ;  the  arodks  are  laid  on  the 
bed  of  the  ribbet,  have  7  inches  bold  of  tbe  stone, 
are  split  in  the  tail,  and  have  a  weight  of  3|  lbs. 
for  the  smaller  set  of  dtMjrs.  and  of  4  lbs.  for  tho 
larger  set;  tlie  bands  are  thnt  v  ghths  of  an 
inch  thick  at  the  neck,  2  inches  broad,  22  inches 
long,  and  4^  lbs.  in  weight  for  the  smaller  doors, 
and  half-at^inch  thiok,  S(  inehes  broad,  93  inehea 
long,  and  5^  lbs.  in  weight,  for  the  larger  ones; 
the  band-nails  are  counter-sunk  and  properly 
riveted ;  the  laldies  an  of  the  tank  ring  kind, 
and  very  strong ;  and  the  locks  are  selected  in 
adaptation  to  the  several  offices.  The  frames  of  the 
lower  windows  of  haras,  stables,  and  oow-honses, 
are  2  inches  thick,  with  boards  below  16  or  18 
inches  high,  hung  on  the  frames  with  cross-tailed 
bands,  and  glased  above  with  second  crown-glass; 
those  of  phoes  where  glass  is  unnsesssary,  are 
filled  with  weather  K  arc! p  P.  inches  broad  and  1 
inch  thick,  and  hung  with  iron  pivots ;  and  the 
lower  wittdowi  of  the  bam  an  seemed  by  irtm 
bars  1  inch  square,  and  not  more  than  5  inches 
apart,  batted  into  the  sole  and  lintel,  and  made 
firm  by  means  of  a  crossbar  through  the  middle. 

The  hind*|Hiafe8  of  thetrevisesare  S\  feet  long, 
Cl  inch»»s  wiuare,  octagonal  above  the  level  of  tho 
j  pavement,  sunk      (txt  below  that  level,  solidly 
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bttilk  mud  3  tei  in  diameter  with  stone  and 
lime  mortw;  Um  fiwe-pofltfl  reach  9  inches  abore 

the  top  of  the  racks,  and  have  their  f'Kjt  fwt  in 
stones,  one  on  each  side  of  the  boards  ;  the  tre- 
▼iaes  are  8  feet  long  from  the  wall  to  the  outside 
of  the  hind-po«ts,  4^  feet  high  at  thf  hhid-posts, 
and  6  fiaet  high  at  the  fore-posts ;  and  the  boards 
oftlM  traifiMa  an  1^  iaek  Ihiok,  iMrliMd  1^ 
inch  into  the  hind-posts,  and  nailed  to  the  fore- 
posts.  The  racks  are  2  feet  10  inches  broad,  the 
iidas  4  by  2^  inches,  the  qwrs  by  1^  inches, 
sank  five-eighths  of  an  inch  into  the  sides,  and 
3^  inches  apart.  The  mangers  are  20  inches  at 
the  top,  16  inches  at  the  bottom,  and  10  inches 
deap^  and  have  a  back-lining  or  skirting  on  the 
top  where  it  joins  the  wall.  The  under-racks 
we  S^foet  high ;  and  the  rails  are  3  by  2^  inches, 
and  have  a  rim-beam,  rotuided  on  the  top,  4 
by  3  inches. 

A  ooat  of  plaster  is  laid  on  the  walls  of  the 
■table  for  MddMkones,  th«  front  tvall  of  the 
stables  for  work-horses,  and  the  walls  of  the 
boiling-houses,  the  dressing-bam,  and  the  gran- 
aries ;  and  the  fdaster  is  very  carefully  applied 
dose  down  to  the  floon,  and  close  up  to  the  under 
side  of  the  boards  over  the  joists  of  the  latter 
two  of  these  sets  of  offices.  Two  coats  of  plaster 
ars  laid  round  the  badcof  tiieeappke  and  balkt 
of  the  saddle  h  rse  stable  and  the  washing- 
houses  ;  and  a  ventilator  is  made  in  the  ceiling 
efiihe  bitter.  Three  eoate  of  eil  paint  are  given 
to  the  outdide  of  all  the  doors,  windows,  and 
gates.  The  gate-posts  are  sunk  3  feet  into  the 
ground,  and  burned  or  charred  aa  far  as  they  go 
into  the  ground  ;  the  pofto  are  9  inches  square, 
and  champhercd  on  the  comers,  and  set  three 
inches  clear  of  the  pillars,  and  stand  9  inches 
above  the  gate,  nmnded  en  the  te|i,  tna  bnilt  in 
the  ground  with  stone  nnfl  lim''  4  feet  in  diame- 
ter. The  hanging  post  of  the  gate  is  5  by  4  inches; 
the  ft«ttt  peat  is  4  by  3  inebee ;  tbe  eentre^eoe 
is  3^  by  2^  inches  ;  the  angle-spar  is  If  inch  thick, 
4|  inehea  broad  at  the  foot,  tapering  to  3^  inches 
aft  the  top.  Tile  uppermost  spar  is  of  1^  inch 
iMB  at  the  end  next  the  hanging  post,  diminish- 
hig  to  the  front  po?t  to  ^  inch,  and  goes  through 
the  posts  with  a  shoulder  and  an  eye  at  the  hang- 
iaf  post,  and  a  screw-nnton  the  end  of  the  front 
post.  The  crooks  arc  put  into  the  gate-por't'5 
with  nuts  on  the  ends.  The  spars  of  the  gate 
■IV  4  bidua  broad  at  tbe  bhid  end,  and  dbnin- 
ish  to  3i  inches  at  the  front,  by  inch  thick  ; 
tbe  intersections  are  ^t  together  with  |  inob 
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Five  designs  of  suites  of  offioes  and  yards, 
suitable  for  a  farm  of  l.'^KTt  acre?,  I^pt  in  a  rotn- 
tion  of  crops  and  paiiture,  and  employed  partly 
In  breeding  and  partly  in  feeding  floek,  are 
noticed  in  the  Highland  Society's  Report, — one 
oompoted  to  cost  £1,700  with  shttes  or  ^^1,300 
witb  tika^  «ae  ^1,000  with  datee  or  ^eim  with 

tiles,  one  £1,550  with  slates  or  £l,200  with  tiles, 
^1,«A>  with  elites  or  .£1,308  with  tiles,  and 


one  £1,630  with  iklee  or  i£l,8(N>w{(li  tihs ;  and 
a  woikin^plan  and  elevations  of  the  last  of 

these  are  given.  Two  designs  for  a  farm  of 
6U0  acres,  kept  in  a  rotation  of  crops  and  pas- 
ture, producing  turnips  and  employed  partly  in 
brrcding  and  partly  in  feeding  stock,  are  given, 
and  both  illustrated  with  workiog-plans>  the  one 
computed  to  eeet  £ljti00  with  datae  or  jS1,020 
with  tiles,  and  the  other  £1,190  with  slates  or 
£940  with  tiles.  Two  designs  and  working- 
plana  for  a  farm  of  IflO  aerei^  of  tlie  same  dsHEip- 
tion  as  the  preceding,  are  given,  the  one  computed 
to  cost  £600  with  slates  or  £476  with  tiles,  and 
the  other  £650  with  sktes  or  £466  with  tiles. 
A  design  is  given,  aoooropanied  with  a  working- 
plan,  for  a  carse-farm  of  £600  acres,  not  pro- 
ducing turnips,  and  kept  chiefly  or  whc^y  in 
tinage,  and  ia  eeoiptttad  to  ooat  £i,90O  with 
slates  or  i'1.020  with  tiles.  A  design  is  given, 
accompanied  with  a  working  plan,  for  a  dairy- 
fivm  <^ 500  tores,  kept  in  a  rotation  of  crops  and 
grass,  hut  with  one-half  always  in  hay  or  pas- 
ture, and  is  computed  to  cost  £1,300  with  slates 
or  £1,000  with  tiles.  Two  designs,  both  accom- 
panied with  working-pUns,  are  given  for  a  farm 
of  200  acres,  in  the  vicinity  of  a  town,  wholly  in 
tillage,  with  no  stock  but  horses  and  family  cows, 
and  with  no  bone-nae  of  any  of  the  main  part  of 
its  produce ;  and  one  of  these  is  computed  to 
cost  £600  with  abates  or  £470  with  tiles,  the 
other  £600  with  dates  or  ;6400  with  tika  A 
design,  accompanied  by  a  working-plan,  is  given 
for  a  mixed  stock-farm  in  a  high  country,  em- 
ploying a  pair  of  horsM,  and  is  computed  to  cost 
£410  with  slalea  or  SSSM  with  tiles.  Two 
designs,  with  accompanyinc'  workinG;-plans,  are 
given  for  a  cottage-farm  of  2^'^  acres;  and  the  one  is 
oompttted  to  ooet  £190  with  sbtes  or  £160  with 
tiles,  tho  other  JEIM  with  alates  or  il30  with 
tiles. 

Tbe  fimn-hottse^  or  abode  of  the  ftnner 

and  his  fiimily,  ought  to  occupy  a  convenient 
site  in  iront  of  the  quadrangle  of  offices.  But 
for  the  sake  of  at  once  purity  of  air  for  the  house- 
hold, the  prevention  of  the  risk  of  communicat- 
ing fire  to  the  oflSces  by  spark?  from  the  chimneys 
1  of  tiic  house,  and  of  securing  uLatness,  cheerful- 
j  ness,  and  decoration  to  the  little  home-view  of 
th<?  domicile,  the  site  f-up^ht  to  be  selected  at  a 

I little  distance  from  the  offices.  A  garden  or  a 
dufubbeiy,  or  a  eombination  of  tbo  two  with 
each  other,  or  of  either  with  a  small  lawn,  ought 
to  be  attached  to  the  house,  and  may  most  ad- 
vantageously intervene  between  it  and  tbe  qnad- 
rangle.  Though  the  houRe  ought  to  be  con- 
structed with  a  rigid  and  propaic  rf>;;rnrd  to 
utility,  yet  it  may  easily,  and  at  a  cheap  cost, 
be  made  to  possess  a  little  ornament;  and  it 
ought  both  to  contribute  a  feature  of  neatness  to 
the  general  landscape  of  theooontry,  and  to  con- 
vey by  itoextenul  appearance  a  noHon  of  tlieoeon- 
f  rtable  condition  and  the  gentlemanly  status  of 
its  occupant.   Tastes  and  judgments  differ  as  to 


Digitized  by  Google 


232  FAKM£B. 

the  preforablcncsa  of  a  houfif  ^ith  n^l  ite  npnrt- 
menU  and  accomroodatioDs  under  one  roof,  or 
of  »  houie  with  wiiifB  or  other  adjanets  ;  and 
some  persons  think  that  a  house  of  three  stories, 
I  with  the  kitchen  half-sunk,  is  the  driest,  the 
1  cheapest,  and  the  most  convenient,  while  others 
prefer  a  house  of  two  ttoriw^  with  the  kitchen 
i  and  its  npp'irtenancea  in  a  wing.    B\it  several 
varieties      arraDgement  may  be  alike  good  in 
differeut  ciroumstanoes ;  and  some  wrjwide  vari- 
eties are  made  imperative      differenccsof  situa- 
tion, and  especially  by  didetences  in  the  tixe  and 
charMt«roffimns. 

A  design  for  an  ornamental  farm-hon^r ,  in  llic 
I  rural  gothic  style,  and  two  stories  high,  is  given 
in  Dowtting't  work,  *'Cott«ge  Reaidencet.'*  Th« 
rural  gothio  style  is  preferred,  partly  on  account 
j  of  the  large  lofts  or  garrets,  which  are  nfforded 
by  the  steep  gables  and  roofs,  aud  which  are  of 
so  great  service  in  a  farm-booae^  end  pertly  on 
tvccount  of  the  beauty  and  plcluresqueness  which 
.  a  structure  of  stone,  in  even  the  simplest  man- 
I  ner  of  that  style,  poseeesee.  The  pciaoipal  floor  of 
the  main  building  measures  4f)  feet  by  30,  and  is 
distributed  into  a  haU,  a  parlour,  two  bed-rooms, 
and  a  hirge  pantry ;  HkB  aeoood  floor  of  the  main 
building  contains  three  good  bed-rooms,  closets, 
1  presses,  and  a  snudl  bed-room ;  an  ample  gnrrct 
I  lumiotmte  the  leoond  story ;  the  cellar  is  large, 
having  the  same  area  as  the  main-building  ;  and 
I  the  kitchen,  tho  wn'-h-housc,  each  IG  feet  square, 
i  as  well  as  other  requiisite  apartments,  are  in  ao 
j  L-form  addition,  of  one  story  high,  ia  Che  rear  of 
I  the  niain-buildin:^.    The  whole  f-tnicturc  is  eiip- 
posed  to  be  of  rough  stone,  or  of  atone  partially 
smoothed  on  the  fine,  hut  not  laid  in  regular 
courses. — Sir  John  Sindairs   Code  of  Afiric  d 
turc — air  Jo&n  Sinclair's  Ge»€rtd  Utpart  o/  JScot- 

of  the  Highland  Societi/. — Cotnmunicationt  to  the 
Board  of  Agriculture. — Joumul  of  the  Royal 
Agricultural  Sccieig  of  England.^IrUh  Farmer* 
Journal. — Martin  DcyW*  Works. — Low't  Agricvl- 
ture. — Lovd'n't  Worh. — Siephem*  Book  of  the 
Farm. —  Young's  farmer's  Ouid«.^HunUr's  Ot- 
orgieal  Ett9jf».-^Btuff$  Fwmei^t  Imtrudtr^I^ 
mei  's  Magazine. 

FAiUUSa.  The  ottltlvator  of  a  farm.  The 
faracrt  of  Oreat  Britain  we  either  ektenetTe 
land-owners,  who  cultivate  home-farms  or  model- 
fiarms,  on  their  own  estates  ;  or  small  proprie- 
tors, who  cultivate  each  an  entire  but  small 
piece  of  land  belonging  to  himself ;  or  yeomen  who 
cnltivate  farms  VifM  on  loa'se  from  superiors  ;  or 
I    cottagers  who  cultivate  soiaii  rented  farms,  cithiT 
I    in  the  form  of  allotmenti  in  the  country,  or  for 
the  sale  of  dairy  produce  or  of  frceh  field  produce 
in  towns.  The  third  ofthcse  classes  are  by  far  the 
moot  nanerous  and  inporteat  in  Britain,  and 
j    arc  often  regarded  as  constituting  the  whole  body 
\    of  farmers,  to  the  entire  exclusion  of  the  other 
\   classes ;  and  thej  may  he  enhfivided  into  ogri- 
'  ctUtiitiete  and  m«fe  practical  iarmcni  tMoiding 
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FARM- LABOURERS. 

to  the  degree  of  their  knowledge,  or  i'h<^  'ri'^ntific 
character  of  their  practice — and  into  stock-far- 
mers, dairy-fanners,  earae-iarmefa,  end  general 

farmers,  or  farmers  of  fbr  mixi  d  lui^Vandry,  nc- 
oording  to  the  precise  nature  of  their  forms  or 
of  their  prevailing  pureuita.  Bee  the  nrtidee 

Ai.Hi  L17U1UST  and  Faum. 
FARMERY.    See  Farm-Blii  i>i!fo« 
FARM-GATE.    See  Gate  and  Fakk-BciU)- 

laos. 

FAB^r-HOUSE.   See  FAEM-BriLDirras. 

FARMING.  See  OurxaAt.  JxTaonucrioir. 

FABM-LABOURER&  ABthewerit-peopleor 
farms,  ivin  so  laV  iiir  h  but  occasional,  or  sup- 
plementary to  that  of  the  stated  labourers  or 
temrnrvanta.    No  Iknner  who  earrica  on  an 
^emive  and  regular  system  of  operations,  can 
meet  the  frequent  demands  of  his  farm  for  in-  ; 
crca&ed  or  occasioual  labour,  without  either  the 
aid  of  oocarional  work-people  or  a  great  sacrifice 
of  economy  ;  for  most  of  his  stated  servants  work 
with  horses,  so  that  when  they  are  called  to  any 
ooearioaalw«rtc,tiMheeBee  are  thrown  idk^-aad  | 
the  whole  body  of  his  stated  servants  are,  in  I 
some  important  cases,  as  in  that  of  a  rapid  ripen-  i 
ing  of  the  harveat  crops,  totally  incompetent  to  I 
meet  the  urgency  of  the  demand, — and  even  the 
least  valuable  of  these  servants  cost  more  for  some  . 
kinds  of  fiMile  and  eommon-plaoe  work  than 
needs  to  be  paid  to  oocarional  wwkers. 

One  class  of  farm-labonrers  are  cottiers,  and 
these  may  bo  divided  into  five  sub-dasaes,— «»ch 
as  have  a  oottage  but  no  land,  such  aa  bava  a 
right  of  common,  such  as  have  a  garden  or  an 
allotment-plot,  such  as  have  some  arable  land,  | 
and  eueh  aa  hare  ionw  graee  hnd.  Thia  daet  > 
;is  a  whole  arc  of  eminent  RTvice  to  farnioro, 
and  rank  next  in  both  the  frequency  and  the 
quality  ef  tiietr  work  to  regnhr  ftrui  aei  wants ;  ',  \ 
but  thiaj  dtfibr  very  widely  among  themselves  in  I 
at  once  worldly  condition,  general  character,  and  ' 
maaacr  of  eiupluyment.   Some  are  a  kind  of  j 
fanners  themedfes^  and  hot  a  degree  below  the 
small-farmer  yeomen;  some  hold  their  cottages 
by  a  tenure  of  independence  upon  particular  far-  ^ 
meva,  and  otlma  hj  a  tenure  ef  enlire  dcpcn-  ; 
df  r.c  \  r.iid  ( -specially  of  stipulated  labour;  ^-mo  i 
spend  their  whole  time  profitably  and  industri-  i 
oualy  in  altenmtiona  of  Uhenr  on  their  plota  and 
on  the  forms  of  their  employers;  some  have  a  ■ 
plurality  of  occnpationa,  but  vary  widely  in  the  I 
quality,  profitableness,  and  eonstaney  of  these ;  | 
some  w%t  ^  ft  oottsidcrable  degree,  systematic  | 
idlers  ;    some   are  but  a  single  grade  nh^ve  > 
the  condition  of  thorough  vagabonds ;  and  a  , 
lai;ge  propartion,  the  elndiest  and  batt  oeadi- 
tioned,  have  not  an  uniform  rule  of  emplojrment  ' 
with  farmers,  but  are  employed  in  various  ways 
■oeoiding  to  the  uaagea  of  diittietv,  the  peevK-  j 
aritios  of  farms,  or  th«  private  interests  and  in-  j 
dinaiions  of  the  partiesi     Hie  eoodition  of  j 
cottier  flma-hhonniB  hai^  Ibr  asnw  itam  past,  1 . 
dtawn  mndi  alUntion;  and  hoth  the  impoitanee  | 
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of  it  tA  p^onpnil  husbandry,  and  the  necOTsity  of 
improviog  it  for  the  aake  of  the  cottiers  them- 
•dvM,  liM»  been  inweMtngly  aoknowladged. 
Much  information  respecting  it,  and  alao  a  full 
view  <tf  the  poeition,  iatweits,  and  duties  of 
crtliwt  M  independMit  eiilfeiv»ton  of  the  soil, 
will  be  found  in  o  n  articles  Allotmekt  Systek, 
CoTTAOB,  QonAam-QxMDzaaQf  Cottaob-Hdsbax- 
DBT,  OQTrA«a>Beeiro«T,  ud  BrAvwMvmmmt. 
One  of  the  must  interesting  and  prominent  classes 
of  cottiers,  a  class  combining  the  position  of  cot- 
tien  with  that  of  constant,  stated,  hired  work- 
mm,  tui  eemlitiiting  the  great  body  of  the 
plaughmcn  of  the  south  of  Scotland  and  some 
pftrta  of  the  north  of  England,  will  be  noticed  in 
Ifce^  fbOewiag  utieto  en  FiSH-dnrjuiM. 

A  large  proportion  of  farni-lalwurcTM  rrorlc  by 
tbe  d*j  or  by  the  piece;  and  these  consist  partly 
gf  eotUeBi  who  ue  indtafieiMiovtof  any  puticolar 
£sroen,  partly  of  rural  artisans  who  hare  not 
iuffictent  emplojrment  in  their  proper  avocations, 
partly  of  itinerant  workmen  who  undertake  jobs 
of  perticular  kinds  of  work,  such  as  ditching  or 
stocking,  and  partly  of  periodical  immigrant-^  fro?n 
poor  districts,  ^ecially  of  Irish  reapers  at  the 
liMeflMnrveat  All  labemenoftliiselaaywith 
the  exception  perhaps  of  mowers  and  of  some  of 
the  regniar  jobbing  itioenuits,  are  essentially  the 
MM  dm  «f  neo  who  perfttrai  all  kiade  ef 
drudgery  and  day-labour  in  large  towns,  nnd 
are  not  sapfoaed  to  possess  any  other  knowledge 
of  fem-mrk  tluui  eneh  u  tb^  my  ham 
ftcquired  exdaHy  or  from  occasional  observation; 
ret  ihfT  n<»cee8arily  differ  widely  from  one  another, 
both  in  ihn  range  and  in  the  value  of  their  qualifi- 
^^Lmm  Great  conflict  of  opinion  exists  as  to  the 
prefenibleneBS  of  employing  tbem  by  the  day  or 
by  the  piece.  A  labourer  by  the  day,  it  is 
■li^iiil  wMtat  muA  of  hit  tiiM  ia  idle  tatlc^ 
and  performs  much  of  his  work  in  a  mnke  bilieve 
lumoer,  occasions  coat  and  trouble  by  the  neces- 
sity of  snpervirioB,  aad  has  no  motive  for  mak- 
ing a  Tigorous  or  energetic  uso  of  his  strength; 
while  a  labourer  by  the  piece  works  with  steadi- 
and  perseTcranee,  has  a  manly  feeling  of 
iodcpendenoe,  experiences  every  inducement  to 
make  the  best  nsc  of  his  time  and  strength, 
esecutca  his  work  with  despatch,  occasions  no 
Iwtite  nr  ■'■■ntiim  tir  hit  ffmpliTjiTr,  a»ii  olHi^ns 
remuneration  proportionate  to  his  industrv  Bi;t, 
OQ  the  other  band,  a  labourer  by  the  piece  is 
geoenUIy  supposed  both  to  htivt  lihaaelf  by  doing 
iDore  work  than  comports  with  his  health,  and 
to  injure  his  empLoijn  by  pfenning  all  his  work 
in  as  slim  a  maaer  a*  will  poeeibly  oonciat  witii 
Ae  ten  — infaininj  of  hie  eredit  Picee>work 
ra  the  raowinj^  of  grajw  is  otual! y  dt  sira>ilf»  ff)r 
the  sake  ol  expedition  ia  the  making  ui  ilie  iiay  ; 
hat  jmm  w  wi  in  ib»  eonkhamet,  especially  in 
a  iumii  climate  or  daring  unsettled  or  doubt- 
ful weather,  is  usually  undesirable  on  account  of 
the  powrrfnl  temptadona  wWdi  it  oi^M  to  out 


ful  manner,  and  in  an  immature  ooodUion  of 

ripeness  or  of  dryness. 
Wenen  and  children,  cspeeially  the  former, 

are  very  extensively  employed  in  som'?  districts, 
and  more  or  less  empbyed  in  all,  as  farm- 
laboaren.  The  kinde  of  work  trUch  they  per- 
form are  exceedingly  various,  and  incliiJf; 
light  sorts  and  some  heavy  ones,  not  requiring 
any  special  training  or  ntiiUe  skill, — particu- 
larly the  band-hoeing  and  hand-weeding  of  white 
crops,  the  singling,  topping,  and  tailing  of  tur- 
nips, the  dibbling  of  wheat,  the  dropping  of 
beans  and  pease,  the  burning  of  the  torfaee  of 
fen-land,  the  making  of  hay,  the  pulling  of  tur- 
nips, the  digging  and  gatlming  of  potatoes,  and 
the  il«kio*ieapiav  *f  vhito  orops^  Bpedal  oom- 
miRslons  under  the  Poor- Law  were  ^cnt  in  1843 
to  four  sets  of  agricultural  counties  in  England, 
comprising  Willa;  IKifiet,  Dvron,  Sotteraet,  Kent, 
Surr*  y,  Sussex,  Suffolk,  Norfolk,  Lincoln,  York- 
shire, and  Northumberland,  to  inquire  into  the 
employment  of  Women  tod  children  in  agricul- 
ture, the  sorts  of  labour  at  which  they  are  respec- 
tively employed,  the  wnges  whirhi  they  recuivo, 
their  hours  of  work,  aud  any  other  similar 
facts  which  might  tend  to  throw  light  on  theit 
physical  and  mom!  cnndition  —  r.tid  to  inquire, 
in  a  Terr  partitmlar  manner,  into  the  employment 
of  ehlldfni,  the  aget  at  whidi  they  begin  to  work, 
nnd  the  (jffi'cts  which  their  oci'Upaticn  liris  upon 
their  bodily  health,  as  well  as  upon  their  oppor- 
tnnitlet  toir  obtaining  school  initntetlon  and 
moral  and  religious  education.  The  printed 
reports  form  an  octavo  volume  of  pn^f>i4  and 
possess  much  interest  for  at  once  thu  iarmer, 
the  philanthrepitt,  tad  the  political  economist; 
and  though  we  can  afford  to  give  no  larger 
specimen  of  them  than  a  single  sentence  respect- 
inf  BnflbiE,  Verfolk,  and  Lineohi,  ovm  thii  may 
indicite  their  value.  The  kinds  of  labour  in  the  se 
counties,  with  a  angle  exception,  comprise 
aU  those  whlda  wn  tnumetnUd;  the  heahh  of 
both  women  and  children  employed  in  sgricul- 
tural  labour  is  good;  the  work  is  not  all  labori- 
ous, and  is  generally  preferred  by  girls  of  16  years 
of  age  and  upwards  to  hired  servioo;  tiieiMgea 
slightly  varv  in  dif?trcnt  parts  of  the  same  county, 
but  those  of  women  average  8d.  a-day  in  Suffolk 
and  Norfolkr  and  lOd.  a^day  in  LineoMilio ;  the 
usual  hours  of  work  are  eight  in  winter  and  ten  in 
summer;  the  morals  of  the  women,  particularly 
of  asfmarried  ghrli  of  10  yeaia  old  and  apwards, 
seem  to  be  very  var:  up,  and  to  a  serious  extent 
doubtful  or  bad ;  and  the  children  usually  begin 
to  be  employed  in  the  fields  at  the  age  of  ten, 
but,  as  their  employmeat  is  not  constant,  they 
commonly  return  to  school  in  the  intervals  of 
work.  A  special  chs§  of  female  day-labourers  on 
hrmt  in  the  south  of  Scotland  idd  aeVMpaftt  of 
the  north  rf  England,  and  ignominiou^ly  thnr;:h 
most  improperly  designated  bondagers,  will  be 
notidod  in  the  ftUvtriq^  aitlelo  «i 

VAMia. 
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FABM-SERVAMm  AU  the  hired  work- 
ptople  of  firms,  whose  labours  are  stated  or 
eonMtant.  The  higher  classes  of  them,  incl'idin, 
fiunB-bailiff»,  grieves,  foresters,  land  -  stawards 
nader-stewardt,  and  some  others,  an  noticed  in 
our  article  Aor.r^r  The  lower  cln^sps  fire  princi- 
palljr  apprentices,  shepherds,  cow-herds,  hedgers, 
and  ploughtncn. 

Apprentices  to  farmers  do  not  occur  in  S<r  1 
land,  mud  occur  onlj  in  some  parti  of  Enghmd, 
■ad  chiefly  in  the  westera  ooantiiei.  An  Mt  of 
the  43d  of  Elisabeth  makes  special  provision  for 
fiirm-apprentioeships,  but  is  not  generally  appre- 
ciated. The  young  girls  of  poor  parents  are,  in 
■ome  instances,  apprentiotd  to  fitrroei^,  In  deti- 
ance  of  their  unfitness  for  some  of  the  hard  work 
imposed  upon  them,  and  to  the  utter  ruin  of  the 
btiter  proepeois  wUefa  Chejriitlght  mjfij  in  other 
posit;  ns;  hut  boys  are,  in  many  instances,  ad- 
vantageously apprenticed  during  a  term  of  years 
for  food  and  clothes  and  a  total  sum  of  from  £6  to 
£\0,  and  are  <  ftrn  found  to  become  farni- 
•ervants,  and  especially  ploughmen  of  both  the 
ablflflliidllaiidtlM«l«diMk«hutMt«r.  Thooi- 
tensioa  of  tii«  agricultural  apprenticing  of  boys 
to  every  part  of  Britain,  ni!£»ht  be  followed 
by  highly  beneficial  effects  to  the  interests  both 
of  the  operatives  themselves  and  of  practical 
farmers.  Lads  are  boarded  with  farmers  in 
many  parts  of  the  country  for  premiums,  and 
with  Ihe  view  of  being  tnined  to  the  ptofaerion 
of  agriculture;  but  these  are  not  apprentices, 
nor  in  any  juat  tense  (tf  the  word  Carm-servants. 

Bhepherdi,  in  thdr  wideet  iphere  of  work, 
upon  extensive  hill- farms,  are  a  very  respon- 
sible class  of  men ;  and,  even  in  their  limited 
range,  upon  farms  of  mixed  husbandry,  they  re- 
quire liigh  qualifications,  and  have  a  consider- 
able diversity  of  avocations ;  and  they  will  there- 
fore be  separately  noticed.  See  the  article 
Summ]».o-The  eow-herd  or  eaMe*niea,  ie 

genernHy  a  tnnn  pn<?t  middlr'  life,  and  somi^timrg 
an  old  and  almobt  superannuated  ploughman,  lie 
neAn»  ooneiderably  lower  wagw  tliim  a  plough- 
man  ;  yet  his  work,  though  light,  involves  con- 
siderable responsibility.  Boys  sometimes  act  as 
BMM  her^  uid  are  frequently  called  cow-herds ; 
fant  they  have  a  more  limited  charge  than  <»ttle- 
men.  The  milking  of  cows  is  often  done  by  men, 
but  never  so  well  as  by  women. — Hedgers  are  of 
two  cbases.  A  anpetiov  liedger  la^t  with  a 
master-pl  iLT^nsan,  requires  to  be  a  person  of 
oonsiderablc  mteUigeaoe,  and  has  charge  of  plant- 
ings pnining,  plashing,  md  repairing  hedgea,  of 
pruning  orchard  and  forest  trees,  and  of  '^nprr 
intending  all  the  otbu  abrubby  and  dendritic 
planti  of  the  turn.  An  inteior  hedger  taake 
with  a  subordinate  ploughman,  or  corresponds  in 
both  position  and  employment  to  a  ditcher  or  a 
■padraman.  Only  a  &rm  of  large  extent,  and 
abounding  with  hedges  and  other  growths  of 
llgaeou"!  plant?,  employs  a  superior  hedger  ;  and 
only  farms  which  have  no  subordinate  plough- 


men or  no  day  labonreia  or  other  wiwionnl 
Ubonreie  to  do  their  work,  emploj  iaferior 

hedgers. 

Ploughmen  are  the  staple  class  of  labourcra 
on  farms,  and  will  Im  aeparately  noticed.  See 
the  article  l*LoranMAT.    A  meth  od  of  enoploy- 
ing  ploughmen  which  prevails  throughout  North- 
amberland  and  the  beat  eoltivated  dietrioto  of 
Soutluiid,  and  which  assigns  to  man-ied  plough- 
men the  name  of  hinds,  has  been  found,  by  gen- 
eral experienoe,  &r  superior  to  other  methoda. 
"  Farm-servants,"  says  Mr.  Grey  of  Dilston,  in  n 
commnnication  in  the  Royal  Agricultural  So- 
ciety's Journal,  "are  engaged  on  the  large  Carma  | 
in  the  northern  parts  of  Northumberfaoidt  a*  la  | 
the  southern  counties  of  Scotland,  in  a  manner 
very  different  from  that  of  the  same  class  in  the 
more  ionthem  oountias  of  Bogland ;  and  as  the 
custom  is  little  known  in  many  parts,  and  has 
evidently  a  great  influence  upon  the  moral  and 
soda!  eondition  of  the  labooiing  elawne,  aa  wdl 
as  being  in  a  great  inrai^are  essential  to  the  sys- 
tem of  tumip-busbaudry,  which  gives  so  much 
occupation  to  femalea  and  young  people  in  denn- 
ing the  land,  gathetlBf  and  burning  couch,  and 
hoeing  turnips,  I  conwder  it  as  deserving  of 
particukr  notice.   To  conduct  the  operations  of 
a  turnip-farm  in  summer,  and  to  keep  at  work 
an  expeditirMis  thrashing-machine  in  winter, 
without  laying  all  the  ploughs  on  the  £urm  idle, 
when  many  huda  are  reqtdtcd  ftr  natTiag  and 
carrvlnt:  forward,  to  the  man  at  the  fccding^ 
board,  the  sheaves  before  being  thrashed,  and  for 
removing  and  dreasing  the  oom  aa  it  oomea  fttnn 
the  winnowingHnachine, — a  description  of  work 
which  women  are  quite  adequate  to, — several  , 
hands  are  necessary  besides  the  every-day  la-  | 
bourcra  on  the  farm.   In  the  absence  of  viUagei  '| 
to  supply  occasional  assistance,       is  the  Case 
with  a  hirge  portion  of  the  farms  m  the  district, 
cndi  one  nraat  depend  upon  its  own  reeowrece.  | 
A  neces'^itr  i?  thus  created  for  having  a  certain 
dispoaable  force  of  women  and  boys  at  command, 
whidt  haa  giTaniiietotheenatomofiiavingno  |i 
ploughmen  or  labourers  living  in  the  farm  1;  uses, 
j^ch  farm  is  provided  with  an  adequate  number 
of  cottages  with  gardena  attached, and evwyiBiB  < 
who  is  engaged  by  the  year  hai  one  of  these  oot-  '  I 
tages  ;  his  family,  however  numerous,  eommooly  j 
find  employment,  but  one  he  is  bound  to  pro* 
vide,  to  answer  at  all  times  his  master's  call, 
and  to  work  at  stipulated  wa^^uy    To  this  en- 
gagement the  odious  name  of  bondage  has  been 
given.    Wlien  the  hind  haa  one  daogbler  or  t 
rnoro,  tlicre  can      no  hardphip,  bccnuFC,  -ivhcB  ^ 
called  to  work  out,  which,  during  the  lunimef  a 
nenths,  is  pretty  constant,  she  la  earning  wages ;  | 
and  when  she  is  not  so  employed,  she  has  th« 
domestic  occupation  of  the  fiuniljt  to  engage  her. 
In  the  case  of  a  hind  wbo  haa  no  dllldiea  snfi* 
cient  for  the  purpose,  there  may  be  hardship  in 
having  w  servnnt  to  hirr,  providwi  hfr  services SW 
not  required  at  vacant  times  in  his  famil/.  But 
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even  th«n,  when  is  the  hardship  in  tiie  case  f 
If  the  adTBntaga  of  the  system  be  not  equimlent 

to  the  hardship  complained  of,  why  does  he  not 
Abandon  it  aod  betake  himself  to  a  mora  inde- 
pendent life,  hiring  a  cottage  in  a  TiUaga,  hmI 
takinir  hi»  chance  for  piece  work,  in  the  quan- 
tity of  employment  which  ia  to  be  found  in 
ifntBuig,  amlMuikiiig,  fltiieaB,  reada,  tut.  thnagh- 
out  the  coutifr)  ?  And  whv  should  that  be 
called  bondage  which  is  an  engagement  for  a 
year,  terminable  hf  aither  party  at  tito  end  of 
it  I  The  fact  is,  that  the  certain  employment 
and  the  wages  of  the  hind,  and  his  settled  con- 
dition, and  abode,  give  him  many  advantages 
over  the  labourer  who  haa  lo  taek  work  hj  the 
piece  or  the  day  in  different  parts,  even  when 
wages  are  good  and  work  is  plentiful ;  and  it  lA- 
^aiiablf  liappaiM  ^lar  a  luurd  wlntar,  when  la^ 

bourera  have  been  laid  off  work  in  •>now-8torms, 
that  maaj  of  them  seek  to  be  engaged  as  hinds 
m  the  wiantng  ym*.'*  Baeh  Idnd  has,  upon  the 
&mi,  a  cottage  and  small  garden,  rent  Aree,  for 
himself  and  his  family;  and  many  a  hind  haa 
also,  free  of  chaige,  a  cow's  grass,  about  one- 
eighth  of  an  acra  of  arable  land  for  any  crops 
which  he  chon^f!  to  raise  upon  it,  and  liberty  to 
keep  a  pig  and  baif-a-doaen  of  hens.  Hinds 
lifcfiaij  atsoally  nmiva  a  noall  allowanoe  in 
money  per  journey,  when  sent  from  home  with 
own,  or  for  coals  or  lime ;  and  during  the  time 
ef  harvest,  tbey  are  often  maintained  entiiely  by 
the  farmer,  in  order  that  they  may  always  be  at 
hand.  SoTeral  of  the  meinbers  of  a  hind's  family 
ate,  in  many  instances,  as  statedly  in  his  maa- 
tH^a  employment  as  himself;  and  bis  own  wages 
arv  paid  chiefly  in  kind,  while  those  of  his  sons 
are  paid  either  in  money,  or  partly  in  money, 
■ai  paitif  is  Jdui,  aa  bMt  mlta  hia  aoomaienoe. 
"There  are  nowherf  to  he  mot  with,"  says  Sir 
John  Simdair,  "more  active,  respectable,  and 
is—^iaaliBUi  aarraiita,  than  thoM  who  are  kept 
a^ording  to  this  systrm  There  is  hardly  an 
iastanoe  of  their  ■oiiciting  relief  from  the  public. 
Tbey  rear  nnnerona  fionilies,  who  axe  toained 
ta  iadoatry  and  knowledge  in  the  operations  of 
africulture,  and  whose  assistance  in  weeding  the 
cropa,  is  of  considerable  service  to  the  farmer. 
Yhif  Iwieowa  attaehid  to  the  farm,  take  an  in- 
tenat  in  ita  pro«p«fl;f,  and  aildfln  think  of  re- 
■owag  from  it.'* 

FARM-flTKWARB.  flea  Aawr. 

FARM-YART>  The  court  or  area  round  or 
athwart  which  the  (arm-buildings  of  a  farmery 
are  aitnatad.  Flarm-yard  ia  a  coUeotive  name 
for  the  entire gvoiip«ffiiftti»>jnia|dMiftir-sheds, 
feeding-shedn,  mannre-pits,  and  open  ar*>R«,  situ- 
ated within  the  enclosure  of  the  farm-building«. 

FABIf-TARD  MAKURE.  Tha  compost  of 
excrement,  dead  vegetable  matter,  and  other 
nfutt  ot  the  £umery,  collected  in  the  manurc- 
|ila  «f  tha  iaB>j«rd.  It  ia  very  generally  called 
■■ift^— imrtioaiiirly  in  Scotland  and  America  ; 
w»i,  themh  csoeediogly  divenifiad  in  compon-  { 
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tion  and  power,  it  is  aggregately  the  best  of  all 
fertilizers,  both  for  its  diamical  action  upon  the 
soih  and  for  the  vast  range  of  its  adaptations ; 
and  m  almost  all  the  numberless  experimental 
triab  whioh  ara  made  by  funma,  gardaners, 
agricultiinil  chemists,  and  amateur  cultivat'  tp, 
of  the  comparative  powers  of  Uie  multitudinous 
mamtraa  tatA  compoalt  which  an  recomoBanded 
for  adoption,  it  is  used  as  the  type  of  the  whole,  or 
as  the  standard  bj  which  they  are  tested.  Many 
of  the  topioa  mora  or  lata  im^lvtd  in  the  aubject 
of  farm-yard  nuumro  ara  dlaeowod  in  separate 
articles  of  their  own, — the  general  properties  of 
the  aniuiiii  remains  which  funn  its  most  valu- 
able ingredients,  in  the  article  AximaltMancre, 
— the  solid  dung  of  the  several  kinds  of  animals 
who  contribute  these  remains,  in  the  article  £x- 
caamvt,— 4ha  liquid  rafbaa  of  theoe  animala,  in 
the  article  Ubine, — the  c!.ts<:r9  and  properties  of 
bulky  foreign  matters  frequent^  mixed  up  with 
it,  in  tha  aitida  Oovroin,— the  genaial  natura  of 
its  dead  and  decomposing  vegetable  matter,  in  the 
articles  Gains  and  Hcmcs, — the  nature  and  ac- 
tion of  the  chief  chemical  products  of  the  decom- 
position of  its  animal  matters,  in  the  articles 
AjfMo^tA  and  Azote, — the  kinds  and  chemical 
action  of  its  saline  ingredients,  in  the  articles 
AucAiiRS,  8am,  and  CHiAam, — some  special 
varieties  of  itsolf  in  use  npon  the  Continent,  in 
the  artidea  Aul  and  Qvlls, — and  its  general 
oliaracter  aa  a  ftrtiliaer,  comparatively  with  that 
of  other  manarial  substances  and  composts,  in 
the  article  Maxubb.  Our  remarks  in  the  pres- 
ent article,  therefore,  must  in  some  respects  be 
of  a  quite  general  natura ;  and  shall  ba  confined  , 
to  a  view  of  the  ancient  uses,  the  composition, 
the  fermentation,  the  preparation,  and  the  appli- 
cation of  fiurm-yard  manure. 

T/ie  Hutory  of  Famt  Yard  Manurf. — Manur- 
ing with  cattle  dung  is  an  exceedingly  ancient 
usage,  and  liaa  probably  been  praetiaed  in  ovary 
condition  and  country  of  even  semi-harbarous 
agriculture.    The  effects  of  animal  excrement  ' 
upon  pasture  must  have  been  fully  obsorved  in 
the  eariaeat  ages  of  every  country  in  the  world, 
and  can  scarcely  fail  to  have  speedily  suggested 
the  propriety  of  coUcctiog  it,  and  artihcially  j 
appl^ttg  it  to  Ultage-Und.   As  soon  especiallj  aa  | 
cattle  came  to  be  Ftall  fed  and  littered,  or  to 
be  oocasionalljr  ihut  up  within  limited  enclo- 
sttrea  and  hA  npon  ent  fodder,  dio  avaikhlancM  , 
of  their  manure  for  f  rtilizing  arable  lands  must 
immediately  have  begun  to  be  understood.  An  j 
old  king,  in  Homer,  ia  fimnd  applying  manure  to  ( 
his  fields  with  his  own  hands.   Hercules  is  said 
to  havp  puWi^hed  the  value  of  aittle  dung  as  a 
manure  in  Italy  ;  and  King  Augeas  is  said  to 
have  been  the  fint  who  found  out  the  use  of  it 
in  Greece.   The  properties  of  farm-yard  manure, 
and  the  collecting  of  it  in  dung-heaps,  were  well- 
known  in  tha  Hahrew  Coonnonwealth,  and  are 
alluded  to.  not  only  in  the  Scriptures  of  the  New 
Testament,  but  in  the  very  ancient  books  of 


Digitized  by  Goo  Mc 


FAftM.YARD  MANURE. 


Satnael,  Sings,  Ezra,  Isaiah,  Lamentations,  and 
Danid. 

The  ancient  Romans  considered  the  appli'cn- 
1 '  tion  of  mixed  manure  to  their  fields  one  of  the 
principal  operations  of  a^cnlture,  or  iMond  in 
importance  only  to  ploiic;hing  ;  tlivy  carefully 
sought  and  collected  such  substances  as  were 
tttitaUe  for  the  purpose;  they  litteted  (heir 
cattle  with  straw  or  stubble  ;  they  oarefiilly 
gathered  their  cattle's  dung,  or  made  a  compost 
of  it  with  the  litter  ;  they  collected  all  kinds  of 
tdiM  ;  they  used  different  kinds  of  mineral 
manuren  ;  they  hurned  trees,  shrubs,  and  stub- 
ble ia  their  fields  ;  they  frequently  sowed  pulse 
to  1m  |ri,oag1ied  in  m  tuftnare  while  green ;  and 
thus  they  not  only  appreciated  and  accumulated 
sttoh  composts  as  were  parallel  in  character  to 
modem  farm  •yard  nnnim,  bat  eedolously  col- 
lected and  used  all  other  substances  which  could 
make  up  the  defiinent  aappUes  of  them  in  the 
raanaring  ef  the  land.  Tkof  Here  well  aware 
that  some  kinds  of  excrententi  are  much  more 
fi,rtilizing  than  others,  and  that  the  "ftmc  kinds 
are  greatly  modified  by  change  iu  the  food  of  the 
animals  who  yield  them ;  they  knew  well,  in  par- 
ticular, the  high  rnanurial  jiowcr  of  night-soil 
and  the  dung  of  fowls, — and  often  kept  them 
more  or  lees  eetiarato  from  other  manuree  for  the 
purposo  of  any  special  or  stimulating^  fertiliza- 
tion ;  they  displayed  much  skill  in  the  making 
ef  maiMirtal  composts,  both  ef  kinds  strictly  ana- 
logous to  farm-yard  manure,  and  of  kinds  chiefly 
mineml,  or  mixedly  mineral  and  vegetable,  or 
mixedly  mineral,  Yegetable,  and  animal ;  they 
exercised  considerable  nicety  in  the  manner,  and 
almost  in  the  scientific  skill,  of  making  their 
fimn-yard  composts ;  and  they  generally  bad  two 
dnnghiUe  on  every  farm,  the  one  fbr  roeel^ng 
the  dung  from  the  oflSses,  and  the  other  for  pre- 
paring it  to  be  carried  to  the  corn-fields  and 
tlneyarde.  Pliny  mys,  "Dnngbilli  should  be 
mn-ie  in  the  open  air,  in  a  place  which  is  hollow, 
and  which  collect*  moisture ;  and  they  shotild  be 
oorered  with  ttraw,  that  Ae  dang  may  not  l>c 
dried  in  the  sun."  Varro  says,  "  Near  the  villa 
thero  ought  to  be  twu  places  for  dun^,  or  one 
I  divided  into  two  parts.  Into  the  one,  the  ncw- 
i  made  doag  ought  to  be  carried  from  the  villa  ; 
I  and  from  the  other,  the  old  dung  ought  to  be 
I  carried  into  the  field.  For  that  which  is  but 
I  lately  brooght  from  the  Tills  is  not  eo  good  as 
thr  other  ;  when  it  is  old  and  rotten,  it  is  better, 
j  The  dunghill  is  the  better  aho,  when  its  sides 
j  and  top  are  defbnded  flmn  the  son  by  twigs  and 
leaves  ;  for  it  is  not  proper  that  the  son  should 
I  be  allowed  to  exhale  the  juice  which  the  earth 
reqnires.  Skilful  hasbandmen,  on  this  account, 
let  water  into  the  dunghill  when  it  is  in  their 
power."  Columella  says,  "  There  ought  to  be 
two  places  for  dung,  one  for  receiving  the  new 
'  dang  ftom  the  offices,  wbidi  ia  prseerfcd  in  it 
(  for  a-year ;  and  another  for  keeping  th-?  old  dung, 
<  I  which  from  it  ia  carried  to  the  fields.  Both  of 


(I 


l! 


Il 


these,  like  fish-ponds,  should  be  bi^owed  with  a 
gentl*  deeliritjr,  and  paved  in  the  bottom  to  tire*  | 

vent  the  moisture  from  getting  away  ;  for  it  Is 
of  great  importance  to  preserve  the  sap,  that  so 
the  dang  may  pre  servo  iti  strength,  and  may  be 
putrefied  by  continual  moisture  ;  eu  tliat,  if  any 
seeds  of  briars  or  grase  are  thrown  into  the  dung- 
hill along  with  the  etnw,  they  may  be  destroyed. 
Skilful  husbandmen,  therefore,  quickly  carry  off 
whatever  dung  is  turned  out  of  the  sheep-cots 
and  stables,  cover  it  with  grates  made  of  twigs, 
and  allow  it  neither  to  bo  dried  in  the  frind^ 
nor  withered  by  the  rays  of  the  sun  " 

Tho  ancient  Britons  appear  to  have  known 
tho  nae  of  hotti  animal  mmtarat  and  mineral 
manures  ;  and  they  had  sufficient  skill  in  apply- 
ing them  to  bo  able  to  maintain  both  orchards 
and  gardens.  Tet  they  originally  poseseaed  very 
crude  notions  of  agricultural  operslion?  ,  and 
they  seem  to  have  acquired  a  vast  increaae  to 
their  knowledge  of  mannret  from  the  Inmeion 
and  example  of  the  Romans.   The  Saxons  of 
EiL'Hnd  overwhelmed  nearly  all  the  agricul- 
tural improvements  of  the  Britons,  and  probably 
drove  manures  out  of  me.  The  Danish  invad- 
ers, and  the  various  successive  pnrties  during 
the  long  period  of  intestine  wars,  either  re- 
pressed the  Ottthnrst  of  right  agricnltanl  prina!> 
pie,  or  restrained  it  wittiin  very  narroir  limite; 
and  some  of  them  pa^^sed  laws  on  the  subject  of 
mannring  which  dismally  demonatimio  to  modem 
times  the  atterly  deplorable  condition  into  which 
both  the  arts  of  agriculture  and  the  rights  of 
property  had  sunk.    One  law,  for  example,  pro- 
vided thai  a  man  who  mannred  »  piece  of  bind 
under  consent  of  its  owner,  was  entitled  to  oc- 
cupy it  and  to  claim  its  produce  for  one  year  ; 
another,  that  a  man  who  mairared  n  pieee  of  InaA 
with  such  Ir^rp'?  qnaTitities  of  manure  as  required 
conveyance  by  wheeled  vehicles,  was  entitled  to 
ooenpy  it,  and  to  daim  ita  prodnoo  dnring  timn  ) 
years  ;  and  another,  that  a  man  who,  under  con- 
sent of  the  owner,  manured  a  fneoe  of  land  by 
the  folding  of  cattle  upon  it  throa^iontoM  Tenr, 
was  entitled  to  ooonpj  it  and  to  dafan  Ut  pro- 
duce during  four  years.    Many  of  the  eommum- 
ties  of  monks,  especially  during  the  century  or 
two  immediately  preceding  the  Refomkation, 
brought  orchards  and  gardens  into  a  condition 
of  comparatively  high  improvement ;  and  may  : 
therefore  be  supposed  to  haW  gwatly  oxtended  i 
the  knowledge  of  the  properties  ani  v.-ilue  of 
farm-yard  manure.  A  celebrated  Qermaa  writn 
on  agriculture,  about  the  middlo  of  tiin  naeoaJ 
half  of  the  16th  century,  applauds  the  uee  of  th« 
dung  of  pigeons  and  common  poultry,  hnt  con- 
demns the  use  of  that  of  ducks  and  gecee  ;  ap- 
plauds the  use  of  night-soil  in  miXtSM  with 
earth,  but  condemns  the  nse  of  it  in  an  unmixed 
state  pronounces  the  dung  of  asses  vupartor  to 
that  of  dieep*  tho  dang  ef  ohaop  aapeiiov  to  thut 
of  goats,  the  dung  of  gnats  superior  to  that  of 
cattle,  the  dung  of  cattle  superior  to  tliat  of 


Digitized  by  Goc^^Ic 


FARM-YARD  MANURE. 


r 


•i 


korses,  and  the  dung  of  horses  stiperior  to  that ' 
of  awioe  ;  recommcads  the  ua£  of  grasis-cluds, 
hmtihiwAt  Mid  the  rubbish  of  thickets,  both  M 
a  manure-litter  for  sheep  and  as  good  material 
for  niAkia|(  manuri&l  eorapotts  with  anitooJ  ex- 
mmtnt* ;  and  pfoaiulgatn  tome  other  notiom 
which  serve  the  purpoM  of  si  o^vtng  l>oth  thut 
auuij  TarietiM  of  tiam-jMsd  tUAQure  were  in  xxm, 
aod  tint  tltt  zdatiye  tilue  of  the  ingredients 
vhich  OoapoKd  them,  as  well  aa  the  general 
diaracter  of  tha  whoie^  veiy  imperfaotly 
anderst-ood. 

Hm  adranoement  of  Hie  Icnowledge  of  farm- 
ptrd  manure,  in  ite  imposition,  its  preparation, 
its  chemical  changes,  ita  yarieties  of  character, 
ita  poivcta  of  ftrtiUxation  far  diSerenl  crope^  it« 
Talae  ralativr'^y  to  that  of  many  special  manures, 
and  the  methods  and  seasons  of  its  application  Ut 
^  aoi],  hsa  been  very  great  in  modern  timee 
and  in  all  dr p.irtmenta  of  agricultural  research, 
bat  cspecia4j  wiUuQ  the  last  few  ycan^  and  in  the 
departmanta  of  fmn-yard  manipulation,  field 
cijiillmont.  and  chemical  analysis.  Practical 
men  of  several  classes,  farm-architects,  farmers 
t:iina4elve3,  the  Witrkmen  of  farmers,  and  agri- 
eoltoral  chemists,  have  made  common  stock  of 
their  skill  to  devise  the  methods  of  gatherinj?, 
keeping,  and  preparing  farm-yard  manure  which 
ihalliATMtHwitliamuimvm  of  fertiIiiiBgpoir«r; 
Scientific  agriculturists  of  all  classes  have  brought 
b<Hh  aigoment  and  experiment  to  bear,  a  thou- 
wJ  fimii  over,  upon  the  intricate  and  impor- 
tant question  of  the  fermentation  of  the  manure; 
practical  and  enterprising  farmers  have  made 
eoantleas  comparative  trials  of  the  manure,  in 
different  conditions,  in  different  oombiiimtions, 
iii  m  different  methods  of  preparation  and 
appitcation,  upon  the  several  kinds  of  cro{w;  and 
agriealtanl  diemists  have  made  searching  and 
muHitudinoas  analyses  both  of  entire  specimens 
of  the  manure  and  of  each  of  the  several  ingre- 
iSmtt  of  wliidi  it  ia  umidly  composed,  and  tdiva 
also  plunged  into  profound  investigations  respect- 
tbo  modaa  of  action  of  ita  fermenting  masses 
mAam  thQ  oqO,  and  of  ita  ultimately  dooomposed 
■ad  Mooabined  principles  upon  thephnia  of  the 
te-Tcral  agricultural  crops.  Yet  the  results  of  all 
this  mttltipUcitj  and  magniticenco  of  eflort  arc, 
|er  tte  pmcat,  rather  bewUdering  than  instruc- 
tive. A  few  grand  rules,  indeed,  have  )>i'en  coui- 
yia^^jr  established;  but  most  of  these  were  pre- 
fio«|f  tuvientood  and  appioeiated  by  all  the 
batter  or  mote  enlightened  class  of  farmers;  and 
tbo  great  m^ori^  of  the  coaolusions  arrived  at 
MB  mthtr  too  domtfol,  too  theoiatio,  or  too  mb- 
■n*^  to  be  capable  as  yet  of  any  useful  appli- 
cation to  practice.  "On  the  subject  of  manure," 
remarked  Mr.  Puaey  in  1842,  **  it  may  be  said 
that  wo  bstv  Imumt  a  great  deal  in  the  last  four 
Tc-irs,  but  know  nothing  ;  for  we  have  learnt 
maaj  of  tho  chemical  principles  on  which 
mammm  >ot,b«Hf»do  not  yat  know  how  to  »p|>iy 
IftMK  irinofjiw  to  tbo  daily  vorking  of  tho 


farm."  All  the  principles  of  agriciut  iiTal  chemis- 
try, in  fact,  great,  mighty,  and  mukitudinuus 
though  these  principles  are^  may  be  said  to  con- 
centrate themselves  in  the  one  topio  of  farni-jard 
manure ;  and  the  very  number,  and  importance, 
and  intricaoy,  and  progressive  development  of 
thtse  principles  evince  loth  the  difficulty,  in  the 
present  state  of  things,  of  practically  undeniand> 
ing  that  topic,  and  the  aeoeanty  for  ye«i«  to 
come  of  subjecting  it  to  akUfnl,  paiaevwnn^  «iid 
manifold  investigation. 

Tie  Modu  of  Collecting  Farm- Yard  Manurt. — 
The  ooUeetiiig  of  iam^yaid  nmaiife  on  cottier 
farmeries  or  on  other  very  small  farmeries,  is  a 
process  so  simple  and  routine  as  to  admit  of 
little  variation ;  but  it  i*  vaiy  geneially  per- 
formed  under  conditions  of  exposure  to  the 
weather,  and  of  indifference  to  the  loss  of  liquid 
matter,  which  enormonily  deereaae  the  manure*! 
bulk,  and  rob  it  of  probably  one-half  its  value; 
and  it  ought,  in  every  instance,  to  be  S9  far 
amended  tha^  whether  variety  in  aptotic*  to 
different  kinds  of  crops  can  be  prodttood  in  its 
character  or  not,  at  least  its  substance  may  not  be 
wasted,  and  its  general  pi^wer  may  not  be  im- 
paired. But  the  collecting  of  farm-yard  manure 
on  large  and  well-conducted  farmeries,  varies  in 
method  with  the  nature  of  the  farm,  the  arrange- 
ment of  the  iarm-officos,  the  pavtieular  nwaaw 
of  feeding,  and  even  tho  season  of  the  year. 

When  the  number  of  cattle  kept  is  a  multi- 
tude compared  to  the  henet,  a4  on  both  dairy- 
farms  and  cattle-feeding  farms,  the  aggregate 
manure  has  necessarily  a  vast  preponderance  of 
cattle  dung  in  its  animal  constituents,  and  is 
comparatively  very  poor  in  nitrogen;  but  when 
tho  number  of  horses  kept  is  quite  or  nearly 
equal  to  tho  number  of  cattle,  as  on  carse-fanus, 
the  aggregate  manora  take*  ita  dmraeleristto 

quality  from  the  presence  of  hone  dung,  and  is 
comparatively  rich  in  nitrogen;  and  in  either  of 
these  eiaes,  little  eoopa  ia  i^ided  for  aamiing 
the  manure  into  heaps  of  different  qualities,  and 
with  distinctive  adaptatiomi  to  different  kinds 
of  crops.  But  when  the  live-stooh  of  n  ftrm  is 
at  once  large,  various,  and  BWtunlly  %'ell- 
lialanccd,  when  it  comprises  large  proportions  of 
hursca,  cattle,  swine,  and  poultry,  and  when  thq 
farm-buildings  are  arranged  in  eemal  qtoadran- 
gles  or  large  subdivisions,  ample  opportunity 
exists  for  atnossing  perfectly  distinct  sets  of 
farm-yard  manure^  varietiwly  pfopertioned  tn 
each  other  in  their  wealth  of  nitrogen  and  salts» 
and  possessing  such  wide^  differf»t  powcn  and 
adaptatlona  as  ehall  gite  the  farmer  a  qiocifio 
remedy  for  the  particular  kind  of  exhaustion  of 
each  separate  field,  and  enable  him  to  make  a 
practical  and  highly  profitable  apj^cation  of  the 
doctrines  of  agrieulttml  diemistiy  ^-«ad  thia 
range  of  distinct  accumulations,  too,  mny  con- 
siderably modified  or  matoiiolly  extended  by  the 
regular  intermisation  of  foxe^  aattam  with 
tho  manure,  80  a«  to  produoe  one  or  more 
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arial  ooroposta  of  tbtiwlmv  either  of  dilutions 
of  the  farm-yard  manure,  or  of  additif-n  of  t-le- 
ments  to  its  character.  See  the  article  Compost. 

When  all  the  Miintab  who  yietd  the 
mfTitn!  portion  of  the  manure  are  fefl  in  thr  house, 
and  when  either  they  are  few  in  number  or  the 
farm-yard  hMnosabdiTiiioiis,  the  usual  practice 
is  to  accumulate  dung,  litter,  and  all  other  re- 
fuse in  one  carried  and  indiscriminate  heap,  in 
n^urly  the  same  manner  as  cottier  farmeries;  and 
the  modct  of  this  practice,  in  multitudes  of  in- 
stances, have  quite  much  need  of  reform  as 
those  of  cottier  accumulations, — and  might,  in  not 
a  few  iiietaiMMS,be  etsOy  so  nodiHed  m  to  eeoure 
some  of  the  advantiL'i  H  <  f  m  :  lli  sdiz-  d  and  clsssi- 
fied  accumulation  in  the  largest  and  best  kinds 
of  fanneriefl.  In  aU  good  leoding-farms,  cattle 
are  kept  wholly  within  the  ftmryard  during  the 
winter  half  of  the  year,  and  are  there  fed  either 
in  houses,  in  shelter -sheds,  or  in  open  suMivi- 
noni  of  tlw  jud  apon  dKfflnent  kinds  of  roots 
and  fodder  and  mixed  food;  and  though  ihr 
methods  of  fieeding  them,  as  to  both  place  and 
■Ument,  are  diverrified,  the  modsi  of  neenmu- 
lating  their  manure  are  only  two, — iithntoearry 
it  out  daily  to  dung-pits  when  th^y  nre  fed  in 
the  house,  or  to  let  it  lie  and  amass  beneath 
them  till  the  end  of  the  season,  when  they  are 
fed  in  sheds  and  in  open  subdivisions  of  the  yard. 
In  the  former  case,  it  of  course  is  a  daily  up- 
toned  miztnre  of  fredi  Utter  and  newly  dropped 
excrement ;  and  in  the  latter  case,  it  is  a  con- 
tinuous accumulation  of  successive  layers  of 
litter  and  excrement  trampled  and  sodden  into 
thorough  intermiztnie  hgr  the  oonstant  tread  of 
the  cattle. 

A  most  important  consideration  for  determin- 
ing both  the  method  of  edilecting  form-yard 
manure  and  the  circumstances  under  which  it  is 
collected,  is  to  prevent  the  escape  of  ammonia. 
Not  only  is  the  nitrogen  of  manure  the  Diost  im- 
portant element  for  elaborating  those  proximate 
j^nciples  of  plants  which  form  the  best  or  char- 
acteristic food  of  animals,  but  it  constitutes  the 
fementaUve  vims  of  the  whole  mass  of  the 
manure,  and  is  the  power  on  which  the  solubility 
and  digestion  of  both  its  animal  and  its  vegetable 
Ingredients  depend.  Kow  this  nitrogen,  almost 
as  soon  as  animal  excrements  are  drof^ed,  hegins 
to  rush  into  combination  with  hydrogen,  and  to 
form  ammouta  or  the  volatile  alkali, — that  pun- 
gani«nelBnf  gna  whida  risea  inirisibly,  rapidly, 
and  with  Buch  B('n?iblo  effect  upon  the  nostrils 
from  the  recent  dung  and  urine  of  all  animals, 
ai^d  partieohrly  of  hoisea  and  fowls;  and  so 
large  a  quantity  of  amnonte  as  two  and  a  half 
pounds  19  fornifKi  from  every  pound  of  nitrogen; 
and  when  this  is  not  arrested  in  the  very  process 
of  its  evolution,  and  fixed  into  seme  oemhination 
which  h  Ids  it  fast  in  the  form  of  salt,  and  pre- 
vents it  from  assuming  its  proper  aeriform  con- 
ditfam,  it  escapes  into  the  atmosphere,  and  eaxrfea 
,  Irretiie«abl7  awaj  all  the  hast  Tiitnaa  of  the 


manure.   Some  facile  and  impo' 
means  of  fixing  it  are  noticed  in  our  separate 
discussion  of  its  properties ;  and  ought  to  be  , 
ftilly  oonsidered  by  every  ftrmer  in  reference  to  , 
his  method  of  ncnirmilatini:^  fi^rm-yard  manure. 
See  the  article  Awm  jnia.   One  easy  methodical 
means  of  at  least  partially  fixing  ammonia,  so  as  :i 
to  retain  much  of  it  which  would  otherwise  | 
escape,  is  to  promote  the  speedy  decay  of  the 
litter  by  immediate,  continuous,  and  thorough  i 
intermixation  with  the  ezcrements;  andan  obvi-  | 
ous  application  of  this  means  is  to  accumulate  as 
large  a  proportion  of  the  manure  as  possible  ia  | 
the  mannerof  oonstant  amaning  and  treaffiag 
lit  [)(  ath  the  cattle  in  the  yards.    Another  mc-  , 
thodical  means,  much  in  use  on  the  Continent, 
and  reoently  a  good  deal  urged  on  the  attention 
of  British  farmers,  is  more  doubtful.  This  eMi> 
sists  in  collecting  separately  the  liquid  excre- 
ments of  cattle,  and  the  liquid  emaoatiuns  from 
the  dttnghiU;  and  Ukasarisenfrsin three  €OBSide^  j 
ntions, — one,  the  want  of  sufficient  litter  to  act  as 
a  sponge  in  detaining  the  liquid, — another,  the 
supposed  destrahlencss  of  applying  a  top-dress- 
ing of  liquid  manure,  such  light  sandy  lands  si 
thoee  of  Belgium  nnd  Holland,  to  spring  corn, 
carrots  sown  among  beans,  and  some  similar  crops, 
— and  another,  the  well-known  feet,  that,  in  tiis 
case  of  almost  all  domestic  animals,  but  very  par- 
ticularly in  the  case  of  horses,  urine  contains  afar 
larger  proportion  of  nitrogen  than  ia  contained  ' 
in  the  solid  ezerement.  But  whether  the  urine 
be  run  into  collecting  tanks  immediately  from 
the  urine  ducts  of  the  farm  offices,  or  whether 
a  dilution  of  it  be  allowed  to  form  with  rain 
and  snow,  and  drawn  off  through  the  dungpit 
in  the  form  of  a  general  liquid  refuse  to  a  con- 
meo  eollecting-pond  or  great  tank  at  a  little  dis> 
tance,  its  loss  of  ammoniacal  matter,  in  almost 
all  ordinary  cases,  is  exceedingly  great.   "  Who- 
ever," says  Dr.  Sprengel,  "is  obliged  for  want  of 
straw  to  collect  the  urine  separately, — whoever, 
if  he  be  compelled  to  do  this,  mixes  no  water 
with  it,  or  fails  to  employ  some  neutralizing  sub- 
stanoe  to  eomUna  with  the  ammonin  whibb  is  | 
produced  in  so  great  a  degree  during  the  sum- 
mer,— suffers  a  loss  of  manure  which  exceeds  aU 
belief."   Artificial  dilation  with  water,  too,  is  of 
little  avail  unless  tha  proportion  of  water  be  so 
great  as  to  occasion  excessive  trouble  and  cost  in 
carrying  the  liquid  manure  to  the  fields;  and 
natural  dilntlon  witii  tain  sometinMa  takea  piast  | 
in  such  mormons  quantity  as  to  reduce  the  pro- 
portion of  salts  to  two  per  cent.,  and  to  re^er  . 
the  liquid  namun  not  worth  the  trodbla  of  ear- 

riage. 

Yet  the  flow  of  some  liquid  from  the  farm-  " 
yard,  and  the  evaporation  of  a  considerable  por-  1 1 
tionofthedungaiidurineof  eattls^annnafeid*  ' 
able ;  nnrl  pomr  of  the  fixed  ammonia  neccs-  j 
sarily  dissolves  and  passes  away  with  the  liquid,  [ 
while  aome  of  the  nnfined  arnmonm  volatiliMS  j 
and  peaaes  awnj  with  the  vapour.  *One  Mnsd^  *  , 

 V. 


Digitized  by  Google 


FARM-YARD  MANURE. 


239 


remarks  Mr  Pn'^fv,  "is  to  prevent  the  rain  from 
liowing  dovrn  the  surruundiug  roofs  into  the 
I  jwrdt  hf  ptedsg  gotten  under  the  eaves.  Per- 
haps another  would  be  wh:it  I  hnvo  ?i'pn  in  rm 
old-&abione<i  yard,  a  hollow  space  like  the  ha»io 
of  *  dry  pond,  three  or  four  feet  deep,  with  adnin 
near  the  top  that  prevents  it  from  overflowing. 
This  hoUow  I  was  about  to  do  away  with  as  im- 
saghtij  ;  but  when  filled  as  it  now  is  withoouch- 
gtmm  hmim  er  stubble  woald  certainly  have  a 
better  appearance— it  seems  likely  to  answer  the 
poxpose  of  detaining  valuable  salts  that  would 
iitfcei  wiee  rna  away.  AAmt  all,  if  ilie  yaid  be 
wel!  littered,  and  the  dunghills  he  covered  with 
earth,  I  doubt  whether,  excepting  on  grass  farms 
wkera  dia  taaik  maf  lie  neocssary  from  die  want 
«f  straw,  dia  pneent  management  of  dung  can  be 
greatly  improved,  though  in  many  districts  the 
qoality  certainly  may."  Yet  even  these  remarks 
— tiiott^  preceded  also  with  the  expression  of  a 
doubt  whether  the  alarm  on  the  subject  of  the 
.  loes  of  manure  from  the  farm-yard  be  not  some- 
what czaggetated— diatinctly  imply  that  aU  the 
dung  and  the  urine  should  be  protected  from  the 
action  of  the  weather,  and  reduced  with  all  pos- 
siUe  speed  into  an  incorporated  mass  with  alwor- 
hcat  decompoaiog  vagrtabte  matter,  and  that, 
thoQgh  well  enough  mansg^ed  in  the  ori^ting 
practices  of  the  best  large  farms  of  the  mixed 
hi^baiidiy,  thej  are  eaiwble  of  bring  treated 
with  some  chemical  appliance  which  shall  fix  the 
whoie  of  the  ammoma,  and  produce  a  corre- 
uiieaae  in  the  "qoafity**  or  UntiKxing 
of  the  compound  manure. 
Another  important  consideration  in  the  me- 
thods and  circumstances  of  accumulating  farm- 
yard mukv*%  ia  to  prevent  the  eonmeiieement 
of  fermentation  previous  to  thenear  approach  of 
the  time  when  the  manure  shall  be  deposited  in 
fha  aoQ ;  and  thia  coniideratioD,  happily,  is  well 
provided  for  by  some  of  the  ordinary  appliances 
and  modes  of  treatment  which  prevent  the  dissi- 
pation of  ammonia  by  vaporizing  action,  and  the 
waaia  of  the  general  substance  of  the  manure  by 
the  action  of  the  weather.  The  f^reat  points  are 
the  averting  of  extraneous  moisture,  the  main- 
uiaamg  of*  ooel  interior  teiniperHlarc,1]ie  preven- 
tiag  of  the  permeation  of  air,  and  the  absorbing 
e^  all  liquid  matter  bj  bibulous  v^table  sub- 
atoaaab  The  ordinary  ammgeBMBla  of  aOwd!-; 
aoMlniottd  farm-yards  more  or  less  secure  these 
point?  ;  and  on  farmeries  on  which  stall-feeding 
ia  practised  to  the  exclonon  of  feeding  in  yards, 
mmm  andi  amngemente  and  methods  as  the  fol- 
1  ^TW'T.g  may,  in  some  degree,  combine  the  a  h  an 
tagH  and  diminiah  the  diMdvantages  of  both  ac- 
•aanlBtioB  in  th«  Manner  of  house-fMBng,  and 
accumulation  in  the  mann-  r  f  yard-feeding  : — 
"  A  shod  must  be  formed  on  either  side  of  the 
eow-hotises  and  stables,  as  found  moat  conve- 
■ienl,  fton  IS  to  15  feet  wide,  by  meana  of  light 
raften,  and  th?  other  extremities  on  a  plate 
pisoed  on  a  noge  of  posts  at  the  distance  above- 


mentioned  from  the  waU.  This  shed  may  be 
subdivided  into  three  equal  compartments  by 
common  draw-raib;  and  there  ahoold  lie  an 
opening  in  the  wall  opposite  to  rnch  of  these 
divisions,  in  order  conveniently  to  throw  the 
dung  and  fitter  into  the  shadce,  aa  also  emaner 
apertures  fhr  the  urine  to  pass.  The  stock  should 
be  occasionally  penned  in  one  or  more  of  the 
spaces  iu  the  shed,  according  to  the  quantity  of 
the  materiala  and  number  of  animals,  for  the 
purpose  of  trampling  and  consolidaf  inp^  them  ; 
and  this  operation  must  be  commenced  with  the 
flrH  removal  of  dang  and  litter.  The  floor  of 
the  shed  may  be  of  any  firm  retentive  material, 
sloping  from  each  side  to  the  centre.  There 
should  be  a  weH  to  receire  what  moistore  may 
sink  from  the  materials,  by  means  of  a  gutter 
the  whole  length  of  the  shed  ;  nnd  the  liquid 
so  received  must  be  there,  or  in  some  other  com- 
modious plaoe^  mixed  wMi  mtm  er  movM,  lo  as 
to  brinp  it  to  a  consistency  th;it  will  prevent  fer- 
mentative action  until  the  period  for  general 
fermentation,  when  thia  may  be  incorporated 
with  what  had  been  prepared  in  the  shed,  or 
otherwise  reduced  to  a  more  fit  or  less  pungent 
state  by  an  admixture  of  such  matter  as  may  be 
found  best  adapted  for  the  land  to  which  it  ia 
to  be  applied.  When  a  certain  quantity  of  mn- 
terials  shall  be  collected  in  the  shed,  these  may 
be  forked  out  and  plaeed  on  a  dry  lit^  witii  a 
layer  of  moB<i  or  mould  in  the.  l  ottom  to  absorb 
the  liquid  ;  the  heap  to  be  made  in  a  compact 
form,  compressed,  and  TODnded  on  the  oppor  aur> 
face.  Mobs  or  mould  should  be  put  into  the  bo^ 
torn  of  the  shed,  and  this  placed  on  thu  upper 
part  of  the  heap  when  removed,  with  <;lay,  marl, 
or  turf  on  the  upper  rarhea  of  the  whole,  and 
rounded  and  br-\t  dnTm  so  as  to  exclude  air  and 
moisture  from  the  interior.  This  operation  of 
removing  and  covering  np  the  materiala  may  Im 
performed  monthly,  or  more  frequently  if  thought 
advisable,  and,  if  possible,  in  d  ry  and  cold  weather." 

Tht  Oompotkion  ^Flarm^Tard  Manure.— Th9 
chemical  compoiiticB  of  ferm-yard  manure,  or 
the  aggregate  power  of  its  proximate  principles 
to  fertilise  the  soil,  is,  as  already  hinted,  exceed- 
ingty  wrioni.  Thitea  dkief  canaee  of  thte  diver* 
sity,  partly  inclusive  and  partly  irrespwetive  of 
numerous  sabordinate  ones,  are  in  operation, — 
the  nnmber  and  kindi  of  groa  materiali  In  the 
dung-heap,  the  proportions  in  which  the  more 
nitrogenous  of  these  are  combined  with  the  less 
nitrogenous,  and  the  exceedingly  ^ntingent  and 
variable  charujter  of  each  kind  of  excremental 
ingredient,  aa  affected  either  by  the  food  and 
condition  of  the  animal  yielding  it,  or  by  the  dr- 
onmetancN  nnder  wliidi  it  ii  coUaeted  and  ac> 
cumulated  with  the  other  iogrediMitaofthaeom* 
pound  manure. 

The  diversity  of  the  grosa  materialB  of  farm- 
yard manure  is  so  well-known  as  scarcely  to  re- 
quire illustration  ;  fur,  in  a  c^ttiT  farmery,  it 
comprises  ashes,  sweepings,  wcedings,  all  sorts  of 
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refuse  from  hoase  and  offioea,  and  all  kinds  of 
gatherings  from  th«  roads  and  fields ;  in  mul- 
titude* of  flurmi  with  poor  nuuittrial  rmomeea^  it 
comprises  an  enormouii  intermixture  of  niailj 
kinds  of  foreign  matters,  both  Tegetable  and  min- 
eral ;  in  some  fiunu  of  all  classes,  it  comprises 
seme  proportioa  «t  blood,  offals,  carcases,  and 
other  highlf  nitroireno-is  putrescent  substances  ; 
in  Curms  in  the  vicinity  of  towns,  of  fisheries,  of 
taimttlei^  «r  of  other  aoonw  of  poouliar  raliiM, 
it  comprises  a  larrre  proportion  of  either  very 
poor  or  very  rich  matters,  of  a  deeeription  which 
•eonr  «ith«r  not  tt  all  or  ia  exooedingly  small 
quantity  on  farms  of  other  claases  ;  in  stock 
dirms  and  dairy  farms,  it  oompriset  a  prepon- 
derance of  a  vastly  pooiw  kind  of  excrement 
than  in  carse  farms  or  farms  of  the  mixed  hus- 
bfindry  ;  and  even  in  farms  of  the  highest  cI^m 
ot  8tnctly  kindred  character,  and  aifording  the 
amplest  MOpo  fi>r  giving  it  a  normal  and  an  uni- 
form charncfcr,  it  riften,  as  we  saw  before,  is  pur- 
posely amassed  in  heaps  of  widely  different  qoali- 
tiea,  and  alwaya  to  rahjool  to  a  graator  or  ksa 
d  _'reij  of  unintentional  variation. 

Even  though  farm-yard  manure  were  examined 
only  as  it  ooeun  ob  first-rate  farms  and  under 
the  best  management, — though  it  were  viewed 
as  consisting  only  of  litter  and  of  animal  excrc- 
meat,  and  aa  accumulated  and  preserved  in  cir- 
cumstancea  the  most  conducive  to  its  strength 
and  richness, — ^it  would  still  disclose  to  cbemictil 
analyus  a  diversity  of  composition  so  great  as 
to  aatoaiah  and  atnoet  oonfotuid  ilt-l^mied 
farmers.  The  manure  of  cattle  fed  in  the  straw- 
yard  is  vastly  poorer  than  that  of  cattle  fed  on 
turnips ;  the  manure  of  cattle  fed  on  turnips  is 
vastly  poorer  than  that  of  cattle  fed  on  oil-cake ; 
the  manure  of  horses  fed  on  straw  and  hay  is 
incomparably  poorer  than  that  of  horses  fed  on 
oom ;  the  nanore  of  {ugi  ftd  ia  aaj  ordinary 
manner  when  they  are  lean,  cannot  bear  com- 
parison with  that  of  pigs  fed  in  a  fattening 
manner  when  thef  are  in  high  eondition  ;  the 
compound  manure  which  has  a  preponderance  of 
cattle  excrement  is  iw  powerful  than  that  which 
hat  a  preponderanoe  <tf  horee  exerement ;  the 
compound  manure  which  contains  no  night-soil, 
is  much  less  powerful  than  a  compound  manure 
of  precisely  the  same  kind  which  contains  a  pro- 
portion of  night  -  soil ;  the  compound  manure 
which  contains  merely  a  auffirioncv  of  vegetable 
matter  for  reducing  its  animal  matter,  is  (ar 
non  powerful  than  auidi  aa  eontala*  t  great 
execs'!  of  vegetable  matter ;  and  the  compound 
manure  which  has  been  carefully  and  wisely  ac- 
oumulated,  to  vaetly  more  powerful  than  ooro- 
pound  manure  of  precisely  the  same  kind  which 
htu  had  much  of  its  ammonia  dissipated,  and  has 
been  allowed  to  undergo  premature  fermenta- 
tion. 8ome  other  broad  varieties  in  the  com- 
position of  the  anitiKxl  incrrt'dipnts  of  farm-yard 
manure,  are  nuticud  m  the  articles  Ajumal  Mak- 

mm,  BxcMUiuti  and  Uniim. 


An  analysis  of  any  one  spfcimen  of  farm-yard 
manure,  then,  would  afford  no  view  whatever  of 
the  ebeiaioal  eonatitution  of  lami'Tard  mannvi 
in  general,  and  could  not  assist  the  judgment  to 
form  a  near  estimate  of  the  constitution  of  widely 
different  specimens.  An  average  specimen  of  the 
farm-yard  manure  of  Bechelhronn  was  found  by 
Paycn  and  Boussingault  to  contain  in  it?  wet 
state  0*41  per  cent,  of  nitrogen,  and  in  lu  diy 
•late  I'M  pear  oent. ;  and  a  epecimen  of  maauie 

from  an  inn  yard  was  found  by  them  to  contnin 
in  its  wet  state  0  79  per  oent.  of  nitrogen,  and  in 
ita  dry  state  S'OS  per  eent.  But  the  dilftranee 
in  value  between  these  two  specimens  serves 
only  to  indicate  the  vastly  wider  differenoet 
which  must  subsist  among  many  ordinary  qteci* 
meUi,— between,  for  example,  the  straw -yard 
manure  of  a  more  crittle  department  and  the 
stable  manure  of  corn-fed  horses,  or  between  the 
ashy,  washen,  mineral-looking  dung-heap  of  an 
ill ondit;  iHi-'d  cottage-farm  and  the  rich,  p^apy, 
mellow  "  muck  "  of  the  iat  cattle  and  well-fed 
horaea  of  a  well-managed,  larg^  mixed  farm. 
The  only  satisfactory  method  of  estimating  the 
comparative  power  of  any  one  mass  of  fisrm-yard 
manure,  short  of  an  aetual  individual  analyria  of 
it,  is  to  observe  the  kinds  of  animal  excrement 
which  it  contains,  and  the  proportions  in  which 
thest)  are  combined  with  one  another  and  with 
the  v^eCaUe  matten,  and  then  to  found  a  cal- 
culation upon  the  several  and  separate  analyses 
which  we  Itave  given  in  the  articles  Kxcrekext 
and  Unzin.  Tet  a  encdnct  poputor  ^ew  of  the 
general  composition  of  stable  mantirr.  and  of  its 
action  within  the  soil  or  upon  vegetation,  may 
here  be  advantageously  given,  if  not  to  aartit  n 
fanner  to  estimate  the  comparative  value  of  any 
particular  specimen  of  manure,  at  least  to  enable 
him  at  one  glance  to  identify  the  principal  doe> 
trines  of  agricultural  ehenlatiy  vrtth  the  whole 
subject  of  farm-yard  manure. 

Kow  stable  manure  supplies  plants  with  all  the 
food  they  require,  additioiial  to  what  they  obtain 
from  the  air;  and  it  consists  proximately  of  water, 
humus,  and  salts,  and  remotely  of  oxygen,  hydro- 
gen, nitrogen,  carbon,  sulphur,  phosphorus,  chlo- 
rine, potash,  soda,  lime,  magnesia,  alumina,  iron, 
manganese,  and  silica.  These  fifteen  remote  sub- 
stances constitute  by  their  mutual  oombinationa 
the  proximate  aulietances  water,  humus,  and 
salts;  and  they  are  distributable  in t  n  four  classes, 
— ^first,  the  gaseous,  comprising  oxygen,  hydrogen, 
nitrogen,  and  ehlorine^- leond,  the  comboallUe» 
comprising  carbon,  sulphur,  and  phosphorus, — 
third,  the  alkaline,  comprising  potash  and  soda, 
—and  fourth,  the  earthy  and  metalHo,  eomprising 
lime,  magnesia,  alumina,  silica,  iron,  and  mnn- 
ganese.  The  ingredient  ammonia,  which  playa 
so  conspicuous  a  part  In  everything  conneoted 
with  the  accumulations  of  the  farm-yard,  and 
which  has  been  described  as  "  the  heart  of  man- 
ure, keeping  up  the  bezdthy  circulation  amon^ 
the  other  member^/*  ii  n  eombinntiea  of  nitto- 
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gen  and  hrdrogtm,  constantly  and  facilely  in  the 
eoune  of  fonsAtioa  tiU  the  whole  of  the  nitrogen 
ii  exlMMiatod ;  and  eoauaon  enlinaix  mli,  wbieh 
ie  a  Tsloable  ingredient  in  manure,  is  a  conil  ina- 
tion  of  chl'^rino  with  the  base  of  soda,  and  may  be 
regarded  -At,  representing  all  the  chlorine  of  the 
mam,  just  as  ammonia,  in  ordinary  circumstances 
or  in  those  in  which  nitre  is  not  formed,  repre- 
•ents  all  the  nitrogen.  The  salts  of  manure  are 
MMhinattoaf  «r  ontain  Mida  with  the  ■llEaUai, 
the  earths,  and  the  metals;  and  the  acids  belonfr- 
ing  to  tbem,  or  concerned  in  their  formation, 
oeubiiwtioiw  «f  mtfgn  with  the 
'bon,the  sulphur,  the  phosphorus,  and  the  silica. 
Some  of  the  salts  are  volatile  or  caustic,  and  act 
qnicklj  in  the  manure;  and  some  are  fixed  or 
flBolUent,  tad  act  comparatively  slowly.  The 
tuould  formed  hy  the  decay  of  vogetahle  matter, 
or  of  the  plants  or  parts  of  plants  raised  in 
•grieollaKt  conihU,  like  the  whole  mass  of 
farm-yard  manure. — though  in  widely  different 
proportions,  and  sometimes  with  little  or  no 
tnoM  lit  MMM  nf  the  mnoto  owwrttiwuUi,  of 
water,  humu?.  -^ul  'alts;  and  part  of  this  mould 
is  dissolvable  and  made  fit  for  the  absorption  of 
plants  by  ihn  aetaon  of  water,  whila  tha  ramaia- 
der  is  diaadvable  and  made  fit  for  iiwiiiilatkit 
hy  the  action  of  the  alkalis? 

The  water  of  farm-yard  manure  has  precisely 
lha  aaaaeaelion  wUhin  the  soil  and  upon  plants 
as  any  other  water;  and,  viewed  apart  from  mat- 
ters held  in  solution,  oooaists  wholly  of  o^gen 
and  hydrogen.  The  vegetaUe  part  or  forming 
mould  of  the  cxcremcntitious  portion  of  the  man- 
ors^ ia  more  or  less  soaked  with  the  bile,  the 
aaeoi^  aad  tha  other  liquid  ttm^&uu  of  Oo 
festive  and  intestinal  systems  of  the  animals 
which  hare  yielded  it ;  and  even  the  forming 
moedd  of  the  Utter  is  greatly  affected  in  both 
—nliaiiiriil  and  ohendmt  diaracter  by  its  con- 
tart  with  tht_>  excreted  vegetable  matter,  and  by 
the  action  upun  it  of  the  feet  and  the  nrine  of  the 
aatHa;  and  tlM  eonpotuid  naaa  whidh  eompriiaa 
these  two  seU  of  forming  moulda,  in  consequence, 
a  &r  uiure  rapid  decay  than  £rc«h  ha/ 
Tegetabla  aonpound,  aeada  off  a 
large  portion  of  its  substance  in  the  gase<ms  forms 
0f  watery  vapour,  carbonic  add,  and  ammonia, 
and  generates  and  maintains  a  heat  closely  akin 
is  hath  nature  and  results  to  a  slow  smouldering 
fire.  Now  the  evoltjtion  of  the  carbonio  add,  the 
evoiatioa  ot  the  ammonia,  and  the  generation  of 
tha  hmk,  all  yhy  apowerful  part  In  the  intricate 
process  of  fertilization.  The  carbonic  acid  di\-idps 
and  radaces  the  earthy  constituents  of  the  soil, 
Ml  tint  podttaeathaaama  affaota  vpen  than  aa 
the  combined  action  of  air,  rain,  and  frost;  and 
it  also  eliminates  from  them  their  potash  and 
other  alkalies,  and  oontribotea  ita  aavbon  to  the 
aswsshing  of  young  plants  up  to  the  time  of 
their  exfoliation,  and  thus  both  extracts  saline 
food  for  the  plants  out  of  the  soil,  and  assists  to 

laar  thaa  vp  to  the  oaaditioo  in  which  thagr 
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become  able  to  feed  themselves  with  carbonaceous 
matter  from  the  atmosphere.  The  ammonia  acts 
as  the  chief  solvent  power  in  the  digestion  of 
the  food  ti  pJaBts  within  the  soil ;  it  exerts  a 
force  upon  the  p^'T':"  rr-ul--  nutrient  mat- 
ter for  plants  anaiogous  to  that  which  a  pair 
of  bellows  exerts  upon  ignited  fitel  in  a  grate, 
kindli:ir-  up  and  accelerating  the  combustion  of 
the  slow  smouldering  fire;  it  expends  its  aikali< 
nity  in  the  fame  efftoiant  Erection  aa  potash 
nnd  soda;  it  combines  with  free  nriri?,  or  with  an 
acid  evolved  out  of  the  decaying  manure  itself, 
to  Ann  a  powarfiiUy  noting  salt,  olosdy  akin  in 
nature  to  saltpetre;  and  it  surrenders  its  nitrogen 
to  the  secretion  or  constitutional  formation 
within  the  seeds,  the  root^  and  the  other  escu- 
lent parts  of  plants,  of  thoee  aaotlied  proximate 
principles  which  render  them  proper  or  nourish- 
ing food  for  animals.  The  heat  assists  the  ger- 
mination of  aeada,  eoneeta  tha  had  properties  of 
cold  and  churlish  soils,  accelerates  the  decomposi- 
tion of  the  crude  or  proximate  prindples  of  both 
soil  and  manure,  and  stimnlatea  snch  ehemical 
affinities  as  force  the  liberated  elements  of  these 
principles  into  the  new  combinations  requisite  to 
the  growth  and  strength  of  vegetation ;  but  this 
heat  may  either  be  ao  low  as  to  want  Mffioient 
power  for  the  performing  of  its  offices,  or  so  ex- 
cessive as  to  produce  actual  combustion  uud  t  nor- 
motts  waste  and  damage;  and  happily,  it  is  com- 
pletely und  r  the  c ontnd  of  the  parties  who 
collect  and  prepare  the  manure^  and  can  be 
abundantly  regulate,  aa  to  the  degree  in  wliich 
it  fhrill  10  developed,  both  by  the  proportioning 
of  the  most  nitrogenous  kinds  of  excrement,  and 
by  the  methods  praetiaed  Aw  exdvdtng  or  ad- 
mitting the  free  permeatiOB  of  the  air.  The 
salts  in  farm-yard  manure  are  both  somewhat 
numerous  in  themselves,  and  quite  multitudinous 
in  their  modes  of  aetimi  npua  fiertilixatien  and 
vegetation;  so  that  wc  conld  not,  without  a  very 
long  digression,  make  any  satis&ctory  mention 
of  them  here,  wad  muet  refer,  tw  a  view  of  them, 
to  our  articles  Alkalies,  Alumiica,  CuLOKisa, 
PHoarHATB,  Siucaeas,  SoLrnaTn,  Salts,  Soj>a, 
PoTAffB,  and  Aenieviffvnai.  CaaimatT. 

The  Fermentation  of  Farm-  Yard  Manure. — The 
process  of  fermentation  co-exists  with  some  of 
the  many  actions  of  the  constituents  of  farm- 
yard manure,  and  is  a  necessary  preparation  or  in- 
troduction to  others.  Chemical  change,  of  some 
kind  or  otlier,  whetlier  eremacausis,  saccharine 
fermentation,  or  oome  ether  mntnal  pky  of  affi- 
nities, is  always  taking  place  upon  all  vegetable 
and  animal  substances  which  lie  open  to  the 
weather;  and  tliia  ehaaga,  in  tiie  caae  of  audi  a 
compound  of  dead  vegetable  and  animal  matters 
as  fiurm-yard  manure,  tends  rapidly  to  take  the 
diaraeter  of  both  the  acetous  and  the  putrefac- 
tive fermentation.  The  process  of  fermentation, 
in  fact,  is  precisely  that  which  generates  the  heat 
of  the  manure,  sets  free  the  elements  which  com- 
aad  aacapa  aa  gaaea,  and  redneaa  tlie  finally 
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solid  principles  to  such  a  stato  of  sulution  as 
renders  them  ahsurbable  by  the  spongiolea  of 
plant*.  Tha  vegetaibto  Md  MiitMl  rabfltonoes 
of  the  manure  which  contrihtit?  any  of  their  ele- 
ments to  the  nutrition  of  plantv,  require  to  be  de- 
oompoaed  by  ftrraentftHoo,  in  order  to  allow  th«w 
elements  to  be  released  mid  to  enter  into  absorb- 
able compounds ;  and  the  mineral  or  saline  mat- 
ters, being  incapable  of  Msuming  the  gaseous 
form  within  the  soil,  and  yet  requiring  to  be 
takon  up  into  the  interior  of  the  plaiit«  must  be 
reduced  to  a  state  of  solution  in  water,  or  at 
least  to  a  state  of  iropal{MbIe  coramhraHon  in 
order  to  their  being  absorbed  by  the  ppon^oles. 
But  in  oonseqaeaoe  of  fermentation  acting  in  all 
the  time  cftpiMitiea  of  a  preparative  for  lorae  of 
the  fertilizing  actions  of  manure,  a  dissipator  of 
some  of  the  most  valuable  elements  of  manure, 
and  a  generator  of  the  heat  which  constitutes 
one  of  the  greet  powers  of  manare,  a  vast  diffi- 
culty ia  encountered  of  so  harmonizing  these 
capacities  as  to  bring  out  a  maximum  of  their 
fertilisbg  results:  for  if  the  pcepemtional  eetioB 
of  ferraentntinn  be  mainly  looked  to,  the  major 
part  of  the  substance  of  the  manure  will  be  lost 
by  dissipation,  and  nearly  all  the  benefieial  effects 
of  the  eliminated  he^t  will  be  uselessly  squan- 
dered by  anticipation;  while  if  the  consenration 
of  the  substance  and  the  reservation  of  the  heat 
till  the  season  of  ap|)Iication  to  the  soil  be  mainly 
looked  to,  tlio  prepamtional  action  is  so  much 
repressed  as  to  occasion  a  large  proportion  of 
the  alimenlaij  prindfilee  of  the  manare  to  be 
presented  to  the  spongioles  in  too  crude  a  state 
for  their  absorption.  "That  which  makes  the 
preparation  of  maaares  in  the  most  profitable 
manner  a  subject  of  no  little  difficulty,"  remarks 
M.  Le  Compte  Chaptal,  "  is,  that  whatever  me- 
thod we  adopt,  there  will  still  be  a  loss  of  sonic 
portldBof  their  nntritiTe  principles.  Even  when 
nanure  and  litter  are  carried  to  the  fields  in  an 
entirely  fresh  and  unfermented  state,  and  mixed 
immediately  with  the  soil,  although,  by  thb 
means,  the  salts  and  soluble  jiiii.>  5  are  all  pre- 
served to  be  converted  to  the  uses  of  vegetation, 
still  the  fibre,  Che  unotoons  matter,  the  oils,  fro., 
remain  in  a  great  measure  inert  in  the  soil,  and 
thoir  enbscqucnt  decomposition  will  be  very  slow 
And  imperfoct.  If,  again,  in  reverse  of  this,  thu 
manure  be  colleeted  in  heaps  in  the  farra>]raid,  it 
speedily  becomes  heated,  carbonic  acid  gas,  and 
then  soooessivelj  carburetted  hydrogen,  ammo- 
nia,'* ■olphoretted  hydrogen,  phusphwretted  hy- 
drogen. ,iTn!  «iime  other  gaseous  compounds,  ''in 
great  quantities  are  evolved,  and  these  subetancee 
are  entifely  bifc  in  vegetation;  a  brown  liquid, 
the  oolonr  of  whieb  becomes  move  and  more  dukt 
moistens  the  mafls,  and  flow^  upon  the  ground 
about  it;  every  portion  is  gradually  disorganized; 
and  when  at  length  the  fermentation  is  complete, 
thrr^  is  left  only  a  residue  Consisting  of  earthy  and 
saline  matter,  mixed  with  asmallquantity  of  black- 
ened fibre  and  ebarooal  in  <lie  state  of  powder." 


Farm-yard  manure  either  quite  fresh  or  very 
slightly  fermented,  so  as  to  retain  its  litter  in  an 
undecompoeed  and  but  partially  broken  state,  has 
long  been  called  by  farmers  long  dung  ;  and  farm- 
yard manure  either  so  thoroughly  fermented  and 
rotten  as  to  be  a  powdery  or  saponamons  mass, 
or  so  free  from  intermixture  of  litter  as  to  con- 
sist almost  wholly  of  a  compost  of  solid  excre- 
ments, has  long  been  oalled  short  dang;  and 
mnch  controversy,  often  sharp  and  always  nn* 
meaninc,  hn?  Keen  carried  on  by  practical  men, 
unacquainted  with  the  prinoiplra  of  agricultural 
chemistry,  as  to  whether  long  dnng  or  rikort  dung 
is  the  best, — and  this  coT-.troversy  has  received 
from  some  otherwise  well-informed  agricultural 
writem  the  sage  dedden,  that  diort  dtmg  is  the 
best  for  securing  a  single  great  crop,  and  long 
dung  is  the  best  for  prolonged  action  or  for  a 
series  of  two  or  more  crojts.  But  short  dang, 
especially  when  understood  in  the  Sense  of 
thoruughly  rotted  compound  manure,  is  simply 
a  portion  of  the  mass  in  a  state  of  high  prepara- 
tion for  the  immediate  feeding  of  plants,  after 
other  and  bulkier  portions  of  the  mas?«  Hnvo  been 
lost  by  gaseous  dissipation;  and  the  employment 
of  it  by  gardeners  or  any  other  parties  who  de- 
sire a  rapid  and  concentrated  manurial  action, 
is  simply  the  procuring  of  that  action  at  the  two- 
fold expense  of  l<^ing  all  the  manure  whidt  has 
been  dissipatt'd  in  the  fermentative  process,  and 
of  foregoing  the  advantages  upon  future  year's 
crops  which  would  have  accrued  from  using  the 
mannre  in  its  ftesh  or  hnt  dightly  finrmented  een- 
dilion.  The  use  of  "short  dung"  is  thus,  in  a 
general  view,  both  an  enormous  waste  of  manu- 
^rial  matter  and  a  great  abbreviation  ef  manniial 
duration,  for  the  sake  of  obtaining  one  season's 
special  rapidity  and  power  of  manurial  action. 
Yet  a  moiltfied  or  limited  use  of  "short  dung," 
as  in  most  of  the  processes  of  the  flower-garden, 
and  in  many  of  the  finer  processes  of  the  kitchen- 
garden,  may  frequently  be  such  as  to  justify  its 
aaorifioe  of  economy;  and  the  employment  of 
farm  yard  n  anisre  in  various  stages  of  fermenta- 
tion, intermediate  between  the  ooaditioas  of 
"  long  dung"  and  *'slkort  dung,"  is  sometimes  de- 
manded by  a  judicious  and  even  by  an  economical 
regard  to  the  peculiar  habits  of  some  particular 
crops.  "In  practice,"  remarks  Professor  Low, 
"our  object  is  to  produce  certain  kinds  of  crops; 
and  ccrtivin  kinds  of  plants,  it  is  found,  require  a 
greater  action  of  manures  at  particular  stages  of 
their  growtii  than  others.  Thus,  the  tnmip,  the 
carrot,  and  the  beet,  which  are  sown  in  the  early 
part  of  summer,  require  that  the  manure  applied 
shall  be  in  saeh  a  state  of  deoompoiilien  an  le  B0t 
upon  and  nourish  them  in  the  first  stages  of  thoIr 
grtnvfh-  Hnd  if  this  be  not  so.  the  crop  may  en- 
tirely tail,  la  these  and  similar  cases,  accord- 
ingly, a  complete  preparation  of  the  fiirm-yard 
dung  is  an  essential  point  of  practice.  Certain 
plants,  again,  do  not  require  the  same  state  of 
decomposition  of  the  dnng.  Thus  the  potato 
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require*  len  in  the  first  stage*  of  its  growth  than 
'  the  tomip;  and  hence  it  is  not  necessary  to  sub- 
ject the  manure  to  be  applied  to  the  same  degree  ' 
I  of  fermentation."  i 
lint  the  general  rule,  now  well  established  by 
I  science,  by  experiment,  and  by  appeals  to  econ- 
.  I  omjr, — Mid  auhde  all  the  note  firm  hf  the  fket, 
that  Vjonc-duat,  guano,  and  gther  special  manures 
are  available  for  turnips  and  for  all  other  cases 
I  requiring  rapid  or  ooncentrated  nunmrial  action, 
— is  that  farm-yard  manure  ought  to  be  applied 
t  J  the  land  in  as  fresh  or  slightly  fermented  a 
ounditioa  as  comports  with  the  destruction  of 
fhe  grubi,  the  larva>,  the  ovules  of  tnieeti,  and  the 
seeds  of  wc or)  s  which  it  may  contain.    An  expcri- 
nent  demonstrative  of  this  rule  was  long  ago 
■ade  hf  Sir  Humphrey  Davy,  and  has  ainoe  he«i 
frequently  repeated  by  other  agricultural  che- 
mists. "  I  hiied  a  large  retort,"  says  Sir  Hum- 
phrey, "capable  of  containing  three  pints  of 
water,  with  some  hot  fermenting  manure,  con- 

*  sliting  principally  of  the  litter  and  dung  of 
■  cattle;  I  adapted  a  small  receiver  to  the  retort, 
I  sad  eoiuMoted  the  whole  with  »  merenrial 
I  pneumatic  apparatus,  fno  as  tn  collect  tlir  c  ri- 
I    itrMiVlr  and  elastic  fluids  which  might  arise 

*  ftoa  tiM  dimg.  The  reeelvwr  soon  heoanw  Haed 
with  dew,  and  drops  I  i  ltiti,  in  a  few  hours,  to 

J  trickle  down  the  sides  of  it.  Elastic  fluid  like- 
wise was  generated;  in  three  days  thirty-five 
I  cabical  inches  had  been  fonnsd,  whieh,  when 
'  analysed,  were  found  to  contain  twenty-one  cubi- 
cal inches  of  carbonic  acid  *,  the  remainder  was 
hydroeariMmate,  nixed  with  sone  aaote,  pro- 
halily  no  more  than  existed  in  the  common  air  in 
the  receiver.  The  fluid  matter  collected  in  the 
receiver  »t  the  same  time  amoanted  to  nearly 
half  an  minor  It  had  a  saline  taste,  and  a  dis- 
afrecable  smell,  and  contained  some  acetate  and 
carbonate  of  ammonia.  Finding  such  products 
gi««i  off  ftiNB  fermsBtiBf  litter,  I  introdaeed  the 
V  ;V  of  another  xetort,  filled  with  similar  dung 
very  hot  at  the  time,  in  the  soil  amongst  th& 
KsdCa  ef  sooia  gnM  n  tfia  holder  of  ft  garden  *,  in 
IsBS  than  a  week,  ■  mj  iwnarkable  effect  was 
produced  on  the  grasa;  nyvm  the  spot  exposed  to 
the  influence  of  the  matter  disengaged  in  fermeu- 
tatiea.  It  grew  with  omdi  noire  huarianoe  than 
the  gnts  in  any  other  part  of  the  gnrdr  n  "  It  ' 
thtts  spears  from  this  experiment,  and  still  more 
Ulfy  firaa  the  principlas  whsdi  we  stated  reapeoi- 
isg  the  compo«itiun  of  farm-yard  manure  and  the 
modes  of  its  action  in  fertilization,  that  the  very 
matters  disengaged  during  the  process  of  fermen- 
Isiiea  an  precisely  those  which  contribute  to  the 
prowth  and  substance  of  plants;  so  that  any  de- 
gree of  fermentation  which  takes  place  before  the 
■saaia  is  depoaitsd  hi  the  soil,  and  made  to  aot 
up-jn  the  rrop'.  is  exactly  so  much  dear  loss  to 
wgeCatioo.  Many  fiunners,  however,  have  con- 
tended that  the  fitter  of  thii  numwo  nnst  he  so 
&r  rsdnoed  by  fermentation  as  to  be  capable  of 
^nia^  doee  to  the  seeds  and  rootlets  of  the  crop. 


and  that  the  whole  mass  of  the  manure  must  be 
so  far  fermented  as  to  destroy  the  germs  of  noxi- 
ous weeds  and  insects.  But  though  soil  requires 
to  lie  dose  to  germinating  seeds  and  growing 
rootlets,  manure  rather  injures  than  benefits 
them  by  lying  close,  and  best  serves  its  purpose 
whea  msfdy  so  near  as  to  snrrender  its  d^n- 
gaged  elements  to  them  in  the  form  of  gas  or  of 
watery  solution.  The  destruction  of  the  germs 
of  weeds  and  insects,  indeed,  wheneeer  the  Utter 
of  the  manure  has  been  reaped  from  the  fields  in 
a  somewhat  foul  condition,  indispensable,  and 
in  even  the  most  favourable  circumatanoes  is  de- 
nrable;  and  thereHine  up  to  the  point  of  effect- 
ing this  destruction,  but  certainly  not  a  hair's- 
breadth  further,  ought  fermentation  to  be  carried. 
Seme  scientifio  and  very  judioioos  fittmers  ad- 
judge fermentation  to  be  at  the  proper  point 
when  the  long  culms  of  straw  which  formerly 
matted  the  manure  into  cohesion  are  so  far  de- 
composed as  to  allow  the  parts  of  the  manure  to 
be  readily  separated  by  a  fork ;  but  those  have  a 
more  scientifia  practice,  and  effect  a  consider- 
aUy  grsater  eooBomy  of  the  ftrtiUabg  piteei- 
ples,  and  at  the  same  time  quite  as  effectually 
secure  the  destmetion  of  noxious  seeds  and  larvee, 
who  either  know  how  to  recognise  the  transition 
from  the  irinoos  fermentation  to  the  acetous 
fermentation,  or  first  ascertain  from  general 
observatioDfl  huw  slight  a  degree  of  chcinical 
change  destroys  the  vitality  of  any  of  the  ordi- 
nary seeds  of  agricttltriml  plants,  and  how  trivial 
an  amount  of  decomposition  or  even  of  discolora- 
tion this  degvsa  of  diange  effeota  vpoa  straw,  and 
then  adjudge  any  mass  of  farm-yard  manure  to 
be  sufficiently  fermented  when  that  trivial  amount 
of  decomposition,  or  the  transition  from  the  Ti> 
nous  to  the  aoetoos  fermentation,  has  taken  place. 
The  lofl"^  of  nmmonia,  carburetted  hydr'>f?en  car- 
bonic acid,  and  other  fertilixinggases,  from  bad  me* 
theds  of  edUaotiog  ftna-yaid  nanare  on  the  fhr^ 
meries  of  ignorant  cultivators,  form^^  an  (  normous 
and  almost  incxedible  daily  aggr^^ate  throughout 
the  kingdom;  andthekasef  thaiaaMSvhalMMMS, 
at  a  stage  of  greater  valne  or  at  more  advanced 
period"^  f»f  thf-  season,  from  processes  of  excessive 
fermentation  on  the  farm-steads  and  the  field- 
borders  of  weB-inlbnaed  bat  iiyudicioos  oultiva* 
tors,  forms  an  aggregate,  if  not  so  wildly  wasteful 
as  the  former,  at  least,  astonishingly  great  in 
itself,  and  not  a  litde  diiereditableto  the  present 
advanced  condition  of  t^prioaltiical  knowls^go 
and  scientific  husbandry. 

The  fermentation  of  farm-yard  manure  prepaid 
atory  to  its  being  deposited  in  the  soil,  whether 
the  proce«?  be  carried  only  to  the  slight  degree 
which  we  contend  for  as  the  most  economioal,  or 
whether  omidaeted  onward  to  any  of  the  points 
of  "  shortening  the  dung,"  ought  to  be  done  uni- 
formly, steadily,  and  in  a  single  operation.  The 
irieeeroeal  methods  9i  collecting  and  preparing 
farm  yard  maanro  which  are  practised  by  mnlti- 
tades  of  tunun,  -  methods  which  indaoe  a  aeries 
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of  incipient  ftnMBteUoiiifWbielidMaibftnd  per- j  and  tnoonlent  food,  fermentatfon  Ntdilj 

haps  arrest  each  incipient  process,  and  which  sub- ;  ruences  under  any  of  the  ordinary  circumstance* 


ject  a  large  portion  of  the  manure  to  alternations 
of  con  dieting  forces, — are  botb  utterly  absurd  in 
principle,  and  exceedingly  wattefiil  in  pnetice. 
"  Whether  farm-ynrd  msinure,"  remarks  a  wri- 
ter in  the  Quarterlj  Juurnul  of  Agriculture, 
"be  broai^i  to  Um  eonsistenoy  onlf  «f  what  the 
farmer  terms  long  dung,  or  his  operations  be 
carried  much  £irth«r,  it  ia  certain  that  these 
should  be  conducted  on  dtemkel  principles,  and 
assimilated  to  the  operations  and  rulet)  which 
guide  the  brewer  and  digtiH'^r  Were  the  manu- 
facturer of  beer,  wine,  &c.,  tu  practise  in  like 
manner  as  the  farmer,  and  continue  but  for  a 
few  days  beyond  the  period  of  his  acfi;?tomed 
operations,  repeatedly  to  add  fresh  stimulants  to 
I  hie  worti»  the  pfodnelKrfhb  labour  would  be  an 
adniixture  of  alcohol,  viuegar, and  noxious  mat- 
ter foreign  to  his  purpose.  In  £sot)  not  any  pro- 
in  which  ftnoentatioa  it  lequleite,  bam  the 
eMttUaBM  to  that  of  the  farmer;  and  yet 
no  ronson  has  ever  been  given  why  he  should 
practise  to  excess,  what  in  all  other  cases  of  fer- 
mentation it  is  the  leading  objeet  of  the  operator 
to  avoid.  The  distilk-r,  after  each  operation, 
carefully  washes  his  fermenting  vessels  with  a 
etnmg  wlntioii  of  white  lime  in  water,  to  pravent 
acidity,  and  the  creation  of  vinegar  instead  of 
aloohoL  The  mixed  subcitanoes  of  which  farm- 
jard  manore  it  eomposed,  natanlly  undergo 
three  btLi^v^  fermentation,  the  vinous,  the  ace- 
tous, and  the  putrefactive.  These  follow  in  regu- 
lar Bucoeseion;  but  if  acid  be  added  to  wort  dur- 
ing the  Tinoiia  limMntatiea,  thit  immediately 
induces  the  acetous  fcnnentation ;  or  if,  in  like 
manner,  putrid  matter  be  added,  the  putrcfac- 
tiTe  itage  ia  hnnight  on  thronghoat  the  whole, 
and  heat  and  action  subside  sooner  in  proportion 
as  fermentation  has  been  advanced.  Without  a 
considerable  degree  of  heat,  life  cannot  exist  in 
animal  or  vegetable ;  and  to  a  certain  extent, 
vegetation  and  circnlatiim  in  the  fluids  of  plants 
are  incrcaseil  according  to  the  measure  of  heat 
applied  to  then;  it  must,  therefbre,  be  neeowarily 
important  in  this  view,  that  manure  PhoTild  bo 
need  at  as  early  a  grade  of  fermentation  as  may 
be  ooniitent  with  other  pmetlcal  purpoeei,  and 
that  neither  the  acetous  nor  putrefactive  fermen- 
tation be  allowed  prematurely  to  take  place." 

Fermentation,  both  in  its  establishment  and  in 
ita  eontinuMiee^  presupposes  a  certain  degree  of 
heat,  some  proportion  of  vegetable  matter  con 
taining  gluten,  the  somewhat  free  access  of  the 
atmoB^herie  air,  and  *  eompanlively  luge  pro- 
portion of  moisture;  and  when  these  conditions 
are  not  present  mt  pass  away,  it  in  the  former 
cnee  entnot  be  eicited,  and  in  the  latter  eaae  it 
1  arretted  or  made  to  give  place  to  some  different 
f  form  of  chemical  .iction.  When  the  litter  or 
'  straw  of  farm-yurd  manure  is  not  iu  immodcr- 
I '  stdy  bige  proportion,  and  when  the  excrement 
[  hat  been  jielded  b  j  enttle  fed  en  tolamUj  rich 


in  which  the  manure  is  usually  collected  or  bid 
up  in  preparation  for  the  soil;  but  at  leaMtinet 
occurs  on  carse  farms,  or  on  farms  of  other  kinds 
which  have  loo  small  a  number  nf  live  stock  to  use 
up  all  the  contents  of  the  straw-bam  as  Utter, — 
whettthetkrawof  thennnnreitia  exeetnveljlaige 
propr^rtion,  as  compared  to  the  amount  of  excre- 
ment from  cattle  fed  on  rich  and  succulent  food, 
and  especi  ally  when  mueh  of  the  tttnw  b  dry 
and  but  little  broken,  fermentation  cannot  with- 
out more  or  less  difficulty  be  so  far  induced  and 
maintained  as  to  bring  the  whole  OMM  into  a  fit 
condition  to  act  fertiliainii^y  nponthe  soil  A  suf- 
ficient remedy  in  many  in!<tance8  of  the  latter 
class,  is  to  make  as  equal  a  ditiusion  as  possible 
of  beth  the  eolid  and  the  Hqnid  ezercnentti  and 
to  keep  up  an  abundant  mnisttirr  1-v  artificial 
applications  of  water  during  the  abeence  of  rain; 
but  a  taatly  pvelenUe  v«Bied7i  with  the  Ugh 
additional  advantage  of  greatly  enriching  the 
manure,  is  to  provide  a  larger  proportion  of  both 
excrement  and  direct  vegetable  refuse  ftom  the 
cultivation  and  use  of  fclovere,  tares,  cabbage* 
and  other  succulent  and  nutritive  fodder-plants. 
But  even  when  animal  exerementitions  matters, 
are  In  aven^  proportlea,  or  it  may  be  in  nn> 
usually  large  proportion ,  and  the  conditions 

of  heat,  air,  and  gluten  are  all  sufficiently  pre- 
sent form^tntntDgtheftrmentntiTepteceas,and 
when  fefmentntion  has  actually  commenced,  and 
perhap*  gone  somewhat  far  in  efTecting  its  pecu- 
liar results,  the  mere  failure  of  moisture  some- 
times suddenly  and  totally  altcn  the  chemical 
affinities  of  the  wh'^lo  mn?!'.  dfP^rov;i  for  a  time 
all  its  capacity  of  fermentation,  and  induces  the 
oommeneement  and  pethapt  the  rapid  progrset 
of  eremacausis,  or  it  may  be  of  downright  con. 
bustion.  This  phenomenon  is  well  known  among 
ignorant  and  slovenly  fanners  under  the  nanwof 
fire-fanging ;  and  it  speediljjr  fedMta  any  farm- 
yard manure  in  whioh  it  occun>,  even  thoiij^h  it 
were  the  richest  which  can  be  produced  irom  the 
stable,  into  »  dry,  toorohed^  and  bomt  eoiidiliaB> 
of  almost  utter  worthle«8nefs.  The  recommence- 
ment of  fermentation  after  fire-fanging  has  begun, 
eaaiiotbe  eflheled  without  mndidilhmlty,  and  yet 
is  eattntial  to  prevent  an  almost  total  waste  of  the 
manure;  and  when  ever  fire-fknging  is  even  sus- 
pected, much  more  when  it  is  known  to  hat* 
made  tome  progress,  the  heap  of  manure  ihould 
be  turrfd  ovpr,  drenched  with  wntf-r,  nnd  mixpd 
ae  abunduntly  as  posaihle  with  some  other  man- 
uiu  in  a  tiale  of  ihmealnfeioa,  or  at  katl  with 
some  kind  of  dunp:  in  notaquitr  frrsh  condition. 

The  Preparation  of  Farm-  Yard  Manure — The 
proper  aethodt  of  treating  ftna-yard  aMaaii 
preparatory  to  its  application  to  the  eoil  havs^,  , 
in  a  great  degree,  been  either  stated  or  sug- 
gested in  what  we  have  &aid  respecting  the  cd^ 
leeting,  the  otapeaitiim,  and  the  fimaeatatiea  ef 
the  iaaani«i  Tat  aona  importaai  pmomtieat , 
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aad  directionB,  putly  as  ioferences  from  the  re* 
marks  already  made,  and  part!?  as  sapplements 
or  additions  to  them,  have  still  to  be  mentioned. 

Tmm-jtai  numarB  vagki  in  all  otlwr  cue*  to 
be  treated  as  nearly  as  fxjssible  ia  the  same  man- 
ner as  in  the  case  of  accumaiatiuu  beneath  cat- 
tle fed  in  shelter-sheds;  that  is,  it  ought  aa  nueh 
as  possible  to  lie  in  the  original  place  of  its  de- 
posit, and  to  accumulate  there  in  a  ptate  of  sc- 
dosion  from  rain,  aeration,  and  hi^at,  till  the 
tint  ftfrire  for  rcnoifisg  it  to  tlie  iioid ;  and, 
especially,  it  ought  not  to  be  subjected  to  such 
f  mings  and  stirrings  as  shall  expose  the  interior 
of  ovan  itiOMtoroater  hyer  to  the  penneotioBi 
of  the  air  and  the  play  of  the  weather.  The  prac- 
tioe,  so  prevalent  in  manj  agricultural  districts, 
of  dailj  or  sevwal  tinm  a-day,  oirrTing  out  dung 
aad  litter  from  the  various  faroMrfioMi  and  ac- 
cumulating them  in  a  promiscuous  mass  in  a 
common  open  dung-pit  or  open  dung-court,  gives 
*  Boaitrat  acfioaof  fredi  ttinnlattoiiatotlio  iDat> 
ten  d.'posited  below,  induces  a  continual  sncccs- 
sion  of  begun  and  arrested  fermentations  in  the 
Hiftea  atrata  of  tlie  heap,  effects  the  vaporin- 
tion  of  a  considerable  portion  of  the  most  valu- 
able elements,  and  produces  chemical  changes  of 
a  very  ditfereot  kind  from  such  as  contribute  to 
fertilisatioii  aad  eonport  with  economy.  The 
litter,  in  consequence  of  being  lighter  than  the 
dnog,  allows  the  latter  to  sink  down  from  it,  and 
ftnaa  a  atnarf  eoatnpon  tha  tuvfiMe  of  the  lieap; 
and.  though  this  coat  pixitects  th-^  Hnng  from  the 
action  of  the  light  and  the  wind,  and  from  the 
of  cattle^  feet,  it  permits  a  laffident 
tion  of  air  and  heat  to  excite  fermenta- 
tiim,  and  conducts  inward  to  the  dim^  such  a 
quantity  of  rain  as  sinks  through  the  whole 
wttm,  disiwlTna  much  of  the  most  valuable  mat- 
ter, and  escapes  from  below  in  the  form  of  a 
powerfolly  fertilizing  but  almoet  totally  waste 
fiqpnad.   A  aotion  psevails,  indeed  aad  even  re> 
ertves  the  :^a.ijction  of  some  of  the  alil'  st  n  v  -nt 
writers  oa  agriculture— that  because  the  acctona 
fennentatioaia  an  aotOMlaaaM  requires  a  genial 
dmna  of  keat,  aad  proeoeds  very  sluggishly  at 
so  considerable  a  temperature  as  50",  it  cannot 
cecnr  in  the  open  yard  during  the  wintry  por- 
tiaa  of  tka  Ttar,  to  that  no  dissipation  of  useful 
Kubetance  or  any  other  really  inji;rioti8  effect  can 
resaU  from  the  loose  and  open  accumulation  of 
ftna-yavd  aiaaa*^  and  Ilia  ooostaat  diMorbing 
axai  Btinrittg  of  it  by  aiditians  from  the  offices,  in 
the  months  between  the  close  of  harvest  and  the 
time  of  using  it  in  spring.   But,  iu  spite  of  all 
thsnfj  or  mere  rvasoaiag  on  the  subject,  fttmen- 
tation  actually  does  go  on,  at  almost  every  scn- 
soo  of  the  year,  and  may  frequently  b«  dt^tected 
iatha  Wfj  aiiddlo  of  winter  by  some  of  its  most 
iAmom  phenomena.    And,  beai'lf?,  to  adopt  the 
of  a  periodical  writer  already  quoted, 
aafnwt  and  vegetable  sobstanoes,  vegetat- 
or  dead, are  exceedingly  influenced  by  changes 
ia  the  %t^rv*'^^  f^em  causes  but  imperfectly 


understood.  The  freshest  straw  in  the  dnngUll 

indicntos  tlii?  Vy  becoming  yellow  during  frost; 
and  that  which  is  mixed  with  dung  and  exposed 
to  the  air,  aasamea  the  dark  eolonr  of  the  liquid 
matter  which  oozes  from  the  heap ;  whilst  the 
succeeding  thaw,  in  its  effects,  evinces  that  the 
whole  has  hy  frost  been  prepared  for  more  rapid 
dissolution  of  the  moKt  solid  materials  than  at 
the  same  temperature  previously.  Thus  the 
whole  are  acted  upon  by  every  degree  of  varia- 
tion in  the  weather,  at  every  stage;  and  can  it 
be  imagined  that  these  changes  take  place  with- 
out the  induction  of  some,  and  the  escape  of 
other  volatile  principles,  or  is  this  irregularity 
of  action  consistent  w^th  aaj  other  irfstematie 
process  ?** 

An  enormous  addition  to  the  erils  of  heaping 
up  manure  piecemeal  in  the  Unsheltered  yard, 
is  made  by  the  old  practice,  still  observed  on 
some  farms,  of  subsequently  forking  it  up  into 
lofty  masses  hi  order  to  nndetgo  the  vetting  ]M»* 
cf"?"  preparation  for  spring  use.  A  frequent 
effect  of  this  treatment  is  the  fire-fanging  of  the 
oentral  portions  of  the  masses,  and  the  eonse- 
qaent  loss  of  probably  from  50  to  70  per  cent,  of 
all  the  valoable  principles  of  the  entire  manure. 
"  The  throwing  of  it  up  into  high  heaps,"  remarks 
Mr.  Pearson,  ^  is  said  to  be  to  rot ;  but  to  bum 
would  be  a  more  proper  expression.  I  well  re- 
collect, when  a  lad,  of  being  employed  to  drag 
down  one  of  these  rotting  heaps  at  the  risk  of 
burning  my  feet,  as  well  as  receiving  a  lasting 
injury  to  my  lumbar  vcrtcbm.  Several  years 
ago,  I  was  finding  Ihiilt  with  aa  ezperieneed 
agriculturist  for  throwing  his  manure  too  thick 
together,  when  his  answer  was.  that  he  always 
gave  his  men  an  extra  jug  of  cider  to  get  them 
to  throw  it  as  high  as  the  bam  if  they  could.  I 
risl:>l,  'Don't  you  find  the  middle  of  the  heap 
as  white  as  your  shirt  I'  '  Yes,'  said  he, '  but  I 
never  ooold  tdl  how  it  was,*  and  added,  that  it 
was  80  dry  sometimes  that  the  wind  blew  it  out 
of  the  carts.  I  advised  him  to  save  his  extra  jug 
of  eider,  and  by  up  the  ttaaavs  aalj  from  two 
to  three  feet  in  thlekacss,  aad  aot  allow  a  foot 
to  be  set  on  it." 

Another  evil  strictly  analogous  to  ihc  preced- 
ing in  effect,  though  ooasideiahly  diflhieat  in 
practice,'  is,  in  cases  of  a  common  dung-eourt  or 
dung-pit  for  all  the  offices,  to  accumulate  horse- 
dong  in  great  prependennee  near  the  staUe,  or 
not  to  diffuse  it  equally  amoHg  the  manure  from 
the  other  offices  ',  for,  in  consequence  of  horse- 
dung  l>eing  both  far  less  moirt  and  fcr  more 
ready  to  ferment  than  the  other  kinds  of  dung, 
a  loose  heap  of  it  rapidly  parses  into  fermenta- 
tion, and  thence  into  cremacausis  or  combustion. 
"  The  horse  duag,"  rsmarfcs  Blakie,  **  is  usuaUy 
thrrnvn  out  at  the  ptable  doors,  and  there  ac- 
cumulates in  large  heaps.  It  issometimes  spread 
a  little  about,  hat  mere  geaeialty  aot  at  ali  un- 
less where  necessary  for  the  convenience  of  in- 
gress and  ^rest^  or  perhaps  to  altow  the  water 
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to  dnJn  twmy  tnm  flie  steble  door.  Hone-dung 

lying  in  such  heaps  very  soon  ferments,  and 
heats  to  an  excess;  the  centre  of  the  heap  is 
chamd  or  trained  to  »  dijr  white  mlMrtaiioe  pro* 
vinciaUj  termed  firc-fanged.  Dung  in  this  state 
loses  from      to  7.")  per  cent,  of  its  value." 

Cow-dung,  when  separately  accumulated,  in- 
ovn  fbwer  risks,  and  requires  leas  nicety  of  man- 
ap^oraonf ,  than  mixed  farm-yard  manure,  and  es- 
pecially than  such  manure  as  contains  a  large 
proportion  of  hone-dung.  Manure  from  the 
cow-houses  and  the  ox-sheds  is  the  coldest  and 
Iwist  ammoniacal  of  all  the  manures  of  the  farm- 
yard, and  at  the  satuu  time  is  the  most  easily 
made  anulaUe  for  the  use  of  potatoes,  tumipa, 
or  other  plantings  and  sowings  of  the  latter  part 
of  spring  or  th<i  oommcnciog  part  of  summer ; 
and,  in  the  practieo  of  >om«  well-enlightened 
farmers,  it  is  therefore  accumulated  separately 
from  the  other  manures  in  an  open  pit,  and  nut 
removed  thence  or  turned,  or  otherwise  dis- 
turbed, than  by  daily  additions  to  its  bulk,  till  it 
is  carted  away  to  be  appUcd  to  the  land.  The 
l^ind  of  pit  frequently  used  for  it  is  an  enclosure 
with  a  atroog  wall  three  or  four  feet  high  in  the 
centre  of  a  court ;  and  the  accumulation  is  made 
within  this,  or  even  up  to  a  height  above  its  top 
by  means  of  a  wheel-barrow  for  carriage,  and  a 
plank  for  a  roadway. 

Manure  whoso  straw  haa  hr^fn  reaped  from 
comparatively  clean  fields,  or  whose  oxcremental 
eonatitnenta  an  of  aueh  a  natun  as  to  be  ea^ 
ihrcT>rn  into  fermentation,  or  whose  character  in 
other  respects  is  such  as  not  to  require  any  pre- 
patmtoTT'  itirringa  fbr  the  destruction  of  aeeda 
and  larw,  must  lie  unstirred  in  the  place  where 
it  was  deposited  till  it  is  wanted  for  use,  and  then 
be  carted  direct  out  for  distribution  throughuut 
the  field,  and  fa*  immediate  intermiution  with 
the  Boil-  Yr-t  if  its  ingredients  have  been  col- 
lected from  different  kinds  of  offices,  and  have 
not  been  equally  dilTuaed  ftmong  one  another 
during  the  process  of  depoution,  the  whole  mass 
of  the  manure,  just  before  b**ing  carted  >  ut,  ought 
to  be  so  turned  over  where  it  lies  that  its  several 
ingredienta  may  be  proper^  intermixed,  and 
made  to  constittite  a  homogeneous  heap.  The 
vastly  better  practice  is  to  efiect  equal  inter- 
mixation,  throughout  the  whole  prooeas  of  the 
collecting  of  the  manure  ;  but  whenever  this 
has  been  omitted,  a  special  turning  of  such  a 
kind  as  to  render  the  whole  manure  unifurm  in 
quality  becomes  neceasarj.  Any  manure  which 
requires  a  little  fermentation  to  fit  it  for  immp- 
diate  use,  and  which  is  so  constituted  as  not  to 
he  diflteult  of  fermentation,  may  be  turned  over 
and  allowed  to  ferment  on  the  spot  on  which  it  was 
collected.  In  this  case,  it  is  so  turned  over,  with 
large  three-pronged  forks,  from  the  one  side  to 
Che  other,  and  from  the  lop  to  the  bottom,  that 
Ibe  whole  mass  becomes  reversed ;  and  if  allowed 
to  he  undisturbed  in  its  new  position,  with  free 
•xpoaure  to  ihe  air,  and  without  bciiig  trodden 


l^oattle  or  otfacrwiiaoonaolidalad,  it  will  speedily  j 

be  in  a  state  of  equal  fermentation  thr  uch  lut 
all  its  parts,  and  completely  fit  for  iuimediate  ap- 
pUcation  to  the  sdL  i 

But  either  when  manure  requires  to  be  much 
fermented,  or  when  it  is  of  such  a  nature  as  to 
be  difficult  of  fermentation,  or  when  it  accumu- 
lates in  such  quantity  as  to  exceed  the  capacity 
of  the  yard  for  containing  it,  or  when  it  cannot 
all  be  carried  direct  to  the  fields  in  spring  with- 
out serionily  retarding  or  embamssing  the  other 
operations  of  the  farm,  it  must,  at  pome  peridd 
before  the  time  of  its  being  required  for  use,  be 
carted  away  from  the  yard,  and  formed  into  dung- 
hills on  the  borden  of  the  fields.  The  case  of  a 
re<iuired  great  degree  of  fermentation  is,  as  we 
formerly  saw,  very  seldom  desirable ;  and  the  cue 
of  difficulty  of  fermentation  ooeun  principally  in 
the  very  small  number  of  fanii5  which  produce  a 
much  larger  proportion  of  corn  than  of  greeo 
crops ;  and  the  treatment  in  both  of  theas  eaass 
is  to  give  the  manure  a  sufficient  number  of 
stirrings  and  turnings  to  accomplish  the  desired 
object.  But  the  other  two  cases  of  forming  dung- 
hiUa  on  the  borden  of  the  Helda  are  of  very  frs- 
quent  occurrence  ;  indeed,  they  practically  occur 
throughout  entire  districts  of  the  best  agricul- 
tural counties ;  and  they  even  foroe  themidves  so 
prominently  on  our  attention  as  almost  to  iden- 
tify themselves  with  what  the  great  majority  of 
good  practical  agriculturists  regard  as  the  most 
approved  prooeaa  of  the  proparatlon  of  manors. 
Some  farms  produce  m<:h  nn  enormous  quantity 
of  manure,  that  the  carting  of  it  out  from  the 
yard  at  the  time  of  being  used,  could  not  possibly 
be  effected  without  mischietODflly  retarding  tb« 
other  operations  of  the  busy  season  of  snringr; 
other  farms,  though  producing  but  a  uuaeraU 
quantity  of  manun,  hnve  not  near  apace  enoogh 
within  their  yards  fur  its  accumulation;  and  most 
fiurms  have  their  economy  so  arranged  that  the 
nmoral  of  the  manun  from  the  yard  to  the  lieU- 
border  during  the  dead  of  winter,  can  be  effected 
when  the  horses  and  the  ploughmen  have  no- 
thing else  to  do,  and  is  in  consequence  au  econo- 
mising of  both  time  and  bbour. 

The  removal  of  manure  from  the  yard,  and  the 
laying  of  it  up  in  dunghills  in  the  field,  usually 
take  place  at  two  teaaona,— the  flnt  toward  the 
end  of  December,  or  during  the  prevalence  of 
hard  frost, — and  the  second,  late  in  spring,  or  at 
the  transference  of  the  cattle  from  yard-feeditg 
to  the  open  pastures,  and  in  preparation  far  the 
sowing  of  the  turnip  crops ;  and  the  proper  treat- 
ment in  the  former  case  is  considenUtly  difierent 
from  that  in  the  latter.—Tn  the  winter  tcmotal, 
each  dunghill,  provided  the  farm  and  the  fields 
be  of  moderately  large  size,  may  have  a  breadth 
of  5  yards,  a  length  of  20  or  2d  yards,  and  a  pre* 
portionately  great  hei^t.  A  bottom  for  mch 
dunghill,  in  order  to  prevent  the  loss  of  some  of 
the  richest  liquid  matter  by  infiltration  into  the 
land,  ahottld  bo  fbrmed  of  olaf ,  mnri*  or 
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similar  subst)i]lOC'»  tO  the  thickness  of  6  or  8 
inches.    The  manure,  throup^h.^ut  the  whole  pro- 
oem  of  remoTal,  ihould  be  as  little  shaken  up  or 
ai  epBiiiieMed  u  poanble ;  it  shouM  not  be 
filled  from  the  carts  to  the  dunghill,  or  tossed 
into  mall  pieces ;  but  the  carts  cnutaining  it 
ihoiQU  tw  drawn  up  to  the  dunghill ;  and  the 
eontents  should  be  tilted  over  on  the  spot  where 
ther  arc  to  lie,  and  there  be  compressed  into 
their  sets,  or  at  least  as  slightly  disturbed  as  will 
at  all  comport  with  the  giving  of  a  regular  out- 
line to  the  dunghill.    The  oV-f-rt  nf  nil  this  is  to 
prevent  the  induction  of  fenuentation  by  the 
opeimtieas  of  the  removal,  and  to  make  provirion 
fur  th<;  hinderunce  if  fl  nt  |  r  ioi     till  the  proi>er 
time  for  it  shall  arrive, — a  time  a  little  before 
that  when  the  manure  shall  be  required  for  nee. 
Tbe  manure  should  be  empUed  Migularly  and 
slopingly  upon  the  dunghill,  so  as  to  ronder  the 
ascent  easy  for  the  succeeding  teams  as  they 
oo«M  with  theb  katb.  Am  eooa  «•  eaek  dung- 
hill IB  completed,  it  should  be  covered  all  over 
with  a  ooat  of  clay,  marl,  or  adhesive  soil,  techni- 
cally- called  "  a  onitt;'*  aad  it  will  then  oonstitute 
what  many  fiirmers  jocosely  call  "  a  pie,"  and 
will  keep  the  manure  in  a  fresh  or  unfermenting 
condition,  and  without  any  material  loss  frura 
exhalation  or  evaporation  till  the  arrival  of 
spring.    A  point  ought  to  be  made,  also,  of  clear- 
ing out  all  the  manure  of  a  subdivisioa  of  the 
yard  quita  to  the  gimnd  at  a  single  removal ; 
so  that  the  contenta  of  the  dunghill  may  he  of 
uniform  consistency  and  constitution,  and  that 
the  contents  of  the  yard  may  neither  be  roueed 
into  fermentation  nor  made  to  form  a  puddled 
and  &lthy  bed  for  the  cattle.    About  a  fortnight 
before  the  manure  is  required  for  the  turnip 
giMttda,  each  '^pie ** diovld  be  kroken  up,  tam- 
ed over,  carefully  stirred  all  through  or  inter- 
auxed.  aad  ag»in  covered  over  with  a  "  crust,"  or 
of  day,  marl,  or  adheaiTe  loil ;  and  a  ftr> 
itation  will  then  take  place  quite  sudicient  to 
bring  the  whole  mass  into  a  state  of  excellent 
preparation  either  for  knd  to  be  sown  with  tur- 
wpi»  0t  Ibr  had  to  be  planted  with  potatoes,  or 
with  any  similar  crnp     Many  modifications  are 
practised  upon  this  simple  method  of  a  single 
taming  by  many  farmeis,  and  lome  very  opcroeo 
and  mischievous  additions  arc  made  to  it  by 
•ome;  but,  in  general,  all  these  modifications  and 
additions  are  a  sheer  waste  both  of  the  labour  of 
Aa  wvriKUMa  aad  the  ftftili^g  poweia  of  the 
maonre  ;  and  no  other  modifications  are  admis- 
ubie  than  such  as  may,  in  rare  instances,  be  re- 
qafred  hf  the  lUk  of  Sre-fiuiging,  the  inaptitude 
tf  the  heap  to  ferment,  or  the  desirableness  cither 
of  accelerating  fermentation,  or  of  conducting  it 
to  the  degree  of  producing  oonadenUa  *  ihort> 
nees'  in  tbaannure. 

In  the  removal  of  the  manure  in  spring,  or  at 
the  sending  of  the  cattle  to  the  opeu  pastures, 
^  dungluJI*  on  iti«  iMd-bordan  ought  to  be 
tttmei  M  the  aame  kind  of  bottoms  as  the  win- 


ter-made dunghills,  but  ought  not  to  ha  r^aed  | 

either  to  much  height,  or  in  a  compressed  con- 
ciitiuu,  or  with  any  of  the  winter  precautions  to  . 
prevent  fenaantation.  Th^  ought,  in  Ihet,  to  j 
>ic  fcrniod  in  such  a  manner  as  to  secure  by  one 
process  the  objects  both  of  the  winter-formation 
and  the  spring-turning  of  the  other  dunghilb; 
they  ought  to  be  loose,  thoroughly  intermixed,  j 
and  not  more  than  two  or  three  feet  in  thiclt-  i 
ncss;  the  carts  should  not  be  drawn  upon  them; 
and  their  contents  iihould  be  thrown  up  lightly 
with  the  fork.    '  Pies,'  thus  made,  should  be 
covered  with  earth  in  the  same  manner  as  the  I 
wintw  ones;  and  they  will  epeedUy  have  their  j 
whole  mass  in  a  state  of  sufficient  fermentation  j 
to  be  immediately  applied  to  the  land.    In  the  j 
ease  of  very  rich  manure,  indeed,  the  fermcnta-  | 
tion  induced  may  be  too  powerful,  and  may  re-  ' 
quire  to  be  modified.      What  is  a  safe  guide  in  | 
this  process,"  suggests  Mr.  Pearson,  "  is  to  have  j 
a  fewsticka  itnak  into  the  heape;  iiid  aa  eoon  aa  j 
they  feel  warm  to  the  hand,  let  the  manure  Imj 
turned  and  laid  a  little  thinner ;  and  should  they  i 
get  hot  a  seoond  time^  turn  the  manure  again."  | 
But  more  than  one  etirring  is  always  accom-  i 
panied  with  great  gaseous  loss  d  trinp;  the  pro-  | 
cess,  and  a  far  better  method,  in  any  case  in  j 
which  the  manure  seems  at  all  likely  to  go  into  i 
powerful  fermentation,  is  so  to  dispose  it  at  first, 
in  regard  both  to  depth  and  to  oovering,  as  to 
oecuion  the  fermentativa  proeeM  to  be  aolB- 
ciently  slow. 

77«  Apf/ieaiiou  of  Farm-  Yard  Manure. — The  \ 
application  of  fium-yard  manure  to  grass  lands  , 
has  wmetiniea  bean  practised  on  good  farms,  and  j 
forms  a  regular  part  of  practice  in  some  back- 
ward districts,  and  in  blind  systems  of  mere  imi-  j 
tatioQ  huabandry ;  but  it  more  or  leei  in  all  eir>  < 
curostanccs  occasions  so  enormous  a  waste  of  j 
fertilizing  matter  both  by  gaseous  dissipation  | 
aad  the  wuking  of  thaws  imd  laioi^  aa  to  be 
sternly  condenuwd  by  all  well-infonned  agricul-  ; 
turists.   The  spreading  of  it  over  the  surface 
of  the  ground  from  the  beginning  of  spring  till 
the  end  of  autumn,  aa  ia  reoommended  to  be  I 
f!  nc  Viv  Mr.  Baker,  a  st'  nt  prctmder  to  highly  1 
improved  practice  iu  the  use  of  farm-yard  man- 
ure, is  simply  to  expose  it  to  the  moat  power- 
ful possible  play  of  both  the  mechanical  and 
the  chemical  actions  of  the  atmosphere,  and  to 
render  perhaps  not  one-fourth  of  it  available  for 
the  absorption  and  nutrition  of  the  grasses  ;  and 
to  cart  it  t>ut  and  spread  it  on  the  land  during  a 
season  of  frost,  as  was  for  a  long  time  curr^tly 
done  in  the  northern  oonntiea  of  En^and,  u  but 
a  degree  or  two  less  foolish  than  if  the  greater  por- 
tion of  it  were  tilted  directly  into  a  river.  "  While 
the  ftiMt  lasts,  Uie  land  can  derive  no  advantage 
from  the  manure  ;  and  when  a  thaw  saparvunes* 
it  is  evident  that  the  wash  from  melting  snow,  or 
from  the  rains  which  generally  fall  in  such  wea- 
ther* must  deprive  tba  maas  of  avaiy  part  that 
is  soluble.  The  ground^  in  the  meantime,  retains 
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tbe  firoifc  for  mmny  days,  and  it  tii«r«fiin  incap- 
able of  absorbing  the  wet  which  falls  upon  its 
surface ;  and  even  when  the  influence  of  the 
milder  air  has  reached  it,  can  imbibe  but  little, 
being  in  general  previously  filled  with  water,  and 
the  quantity  which  Hows  over  it  being  too  great 
for  the  soU^  under  any  circumstances,  to  drink 
npi.*'  Fom-jMNl  mmiire,  in  tui,  reqairw  to  be 
buried  a  little  within  the  soil,  both  tint  it  m»f 
escape  wasteful  dissipation  bjr  nurftet-difeoon)- 
positiott  and  hy  waaliing  nway,  and  that  it  may 
readily  and  fully  perform  its  fertilizing  func- 
tions ;  and  it  must  therefore  be  regarded  as  suit- 
able only  for  tillage-lands,  and  as  properly  appli- 
eaUe  to  these  either  at  the  close  of  a  bare  fallow, 
or  immediately  before  the  laying  down  of  a  green 
fallow  crop. 

The  quantity  «f  flmn-yaid  imaniTe  applied  at 

any  one  time,  or  in  the  course  of  a  short  cycle  of 
years,  ought  simply  to  be  such  ae  to  supply  an 
ankonnt  ct  nitrogen,  ialte,  and  liuniui  equal  to 
what  the  preceding  crops  have  eitracted,  or,  in 
other  words,  to  maintain  an  uniform  and  suffi- 
cient fertility.  It  ought  neitlicr  to  give  an 
excess  of  stimulus  in  one  year,  nor  to  allow  a 
deficiency  of  it  in  another;  and  should  be  so  dis- 
tributed in  time  as  well  as  apportioned  in  amount 
at  to  feed  all  the  erope  of  a  rotation  aa  nearly  aa 
possible  alike.  The  application  of  a  compara- 
tively large  quantity  of  manure  at  one  time  ac- 
ederatei  the  decumposition  of  the  whole  mass, 
renders  the  first  crop  prurivnt  or  plethoric,  and 
comparatively  starves  the  crops  wliich  follow  ; 
and  a  heavy  dose  of  it  after  a  thorough  summer- 
fallow,  especially  if  tho  oifCttmatancet  of  the 
fallow  have  been  such  as  to  comminute  and 
unusually  fertilize  tbe  soil,  makes  the  ground  so 
pMone  in  spring,  that  many  of  the  eom-plante 
perish  for  want  of  mechanical  support,  and  pours 
around  tbe  roots  of  the  whole  crop  such  a  pro- 
fiitton  of  stimulating  and  nutrient  matter  as  to 
derange  all  its  organisms  with  excess  of  food,  and 
render  it  far  less  productive  than  if  not  one 
particle  of  manure  had  been  applied.  In  the 
old  husbandry,  doeee  of  fton  thirty  to  tfty  tone 
per  acre  were  given  at  one  time,  and  were  not 
repeated  till  the  land  became  almost  oompletely 
eshansted ;  bat  in  the  nMt  improved  raodero 
husbandry,  doses  of  only  from  fifteen  or  twelve 
to  ten  tons,  or  even  much  smaller  quantities, 
acoording  to  the  nature  of  the  soil,  the  quality 
ef  the  manure,  and  the  exbaustiveneai  of  the 
crop*,  are  given  at  one  time,  and  are  repeated 
with  sufficient  frequency  to  keep  tbe  land  in 
nearly  an  equable  oondition  of  fertiVty.  One 
manuring  19  now  commonly  given  to  a  rotation 
of  four  years,  when  only  two  of  the  crops  are 
oafaniftroue;  and  two  vanuringa  ate  eommonly 
given  to  a  rotation  of  eight  years  or  even  to  one 
of  six.  ''  A  moderate  quantity,"  remarks  Sir 
John  Sinclair,  "is  bestowed  at  once,  and  tho 
dose  frequently  repented.  The  crops  are  regu- 
krly  fed  i  but  never  aurfeited  with  a  pnrfkMion 


of  novriahnent  Benoe  those  ndaed  in  niegolar 

rotation  are  more  uniformly  good,  and  a  greater 
and  more  valuable  produce  ia  obtained  than  by 
the  former  practice." 

Farm-yard  manure  must  be  spread  and  plough- 
ed in  immediately  after  bein;?  d'^poiited  from  the 
carts,  and  ought  to  be  spread  so  equally,  divided 
eo  minntdy,  and  ploughed  in  eo  nniiiDnnly  that 
every  part  of  the  field,  even  every  square-yard, 
may  reoeive  an  equal  portion.  If  left  to  he 
in  oart-heapa  nnapread  ibr  a  day  or  two,  or  if 
allowed  to  lie  spread  but  not  ploughed  in  for  a 
very  few  hours,  it  will  lose  so  large  a  proportion 
of  its  value  and  even  of  its  bulk  as  would  seem 
utterly  incredible  by  every  person  unacquaiuted 
with  chemistry;  and  if  deposited  unequally  in 
the  soil,  it  will  surfeit  the  plants  of  some  spots, 
and  etarve  thoae  of  othera,  and  in  oonaeqaeDoe 
occasion  a  great  subtraction  from  what  would 
otherwise  be  the  amount  of  the  crops.  It  can- 
not, indeed,  be  diatrtbnted  ao  equally  when  laid 
in  drills  for  turnips  or  potatoes,  as  when  inter- 
mixed with  the  whole  area  of  the  soil  after  a 
summer-fallow  ;  yet,  even  in  this  case,  it  ought 
to  be  distribnted  with  a  dq^ree  of  uniformity 
vrry  nearly  approaching  to  equality.  To  jiro- 
mote  this  uniformity  the  drills  are  sometimes 
drawn  aeroaa  the  fiolda,  and  at  other  tiniM  dia^ 
gonally  ;  or,  entirely  to  secure  it  for  the  sub- 
sequent crops  of  tbe  rotation,  the  whole  field, 
after  the  turntpe  or  potatoes  are  harvested  or 
otherwise  removed,  is  so  cross- ploughed  as  to 
mix  the  contents  uf  the  drills  with  the  aoilof  the 
iutennediate  spaces. 

The  manure  ought  to  be  buried  in  the  soil  at 
precisely  the  depth  which  will  ■  ccasion  it  to  de- 
compose in  a  manner  and  with  a  rapidity  most 
eondneive  to  the  fteding  of  the  aueeeaaive  erops 
of  the  period  for  which  it  is  intended  to  serve. 
Any  portion  of  it  which  may  be  allowed  to  lie 
either  on  or  very  near  the  surftoe  wiU,  as  we 
have  already  seen,  hfi  wa^ted  both  by  gaaeous 
escape  and  by  the  action  of  heavy  rains  ;  and 
any  portion  of  it  which  may  be  buried  so  deep 
as  to  lie  beyond  the  free  deoomposing  action  of 
combined  heat,  moisture,  and  electricity,  will  in 
a  greater  or  leu  degree  continue  inert  within 
itself  and  onaerrieeaUe  to  the  oropa.  Eoonomi- 
cally  deposited  manure  lies  at  just  such  a  depth 
within  the  soil  as  to  undergo  decomposition  with 
the  degree  of  speed  requisite  to  evolve  oontinn- 
ous  nourishment  to  the  series  of  crops, — at  such 
a  depth  that  the  principles  and  elements  of  it 
which  become  gaseous  are  evolved  within  the 
range  of  the  higher  spongielea  and  do  not  Mcape 
direct  into  the  atmosphere,  while  the  principles 
and  elements  which  beoome  dissolred  in  wat«r  are 
evolved  within  the  range  of  the  lower  spongioles, 
and  do  not  eac^M  direct  into  the  drains,  ^^is 
depth  n or psBarily  varies  with  the  average  nature 
of  the  platits  i>f  the  rotation,  and  especially  with 
the  comparative poroaity  or oolmiveness,  wan mh 
or  ooldnesBidfyneaa  or  moiatoaaiel  the  aoil^  but* 
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«n  the  average,  fU  Iraal  U  llu«e  «r  hox  iaiAm 
below  the  surface. 

A  new  method  of  appljing  farm -yard  m  ami  re 
to  knid  was  very  confidently  recommended,  a  few 
jean  ago,  by  a  Mr.  Baker  in  the  vicinity  of 
Leeds,  as  fitted  to  produce  advantages  cent  per 
eent.  grcatar  than  Ummm  «f  fbfmer  ncAoda;  snd 
09  a  vtry  brief  statement  of  it  can  be  giv  n  in 
Mr.  Baker's  own  words,  we  think  well  to  exhiliit 
H  to  onr  praetieal  readeii  as  a  verj  fimmrable 
qwamen  of  the  numerous  quack-novelties  which 
iD-infurmed  pretenders  so  frequently  try  to  force 
j  on  their  attention.    "  My  method, "  says  Mr. 
*!  Bufeer,  **iB  to  spread  the  dung  on  the  land  as 
foon  as  convenient  after  it  is  made,  except  in 
!  I  winter.    The  manure  made  at  that  period  of  the 
i  I  year  xvnaiaf  in  tiia  feM-yavd  10]  quring,  where 
it  drjts  not  fcrm  -  iit     Thi  whole  is  taken  in  the 
I  spring,  summer,  and  autumn,  fresh  to  the  land. 
[  If  im  Ikllow,  it  is  ploughed  in  with  a  thin  fbTTow ; 
'  the  land  is  harrowed  and  ploughed  again  in  a 
i  fortnight,  and  in  a  fortnight  after  harrowed  and 
I '  ploughed  a  third  time ;  after  which  the  muck, 
however  long  it  may  have  been,  is  redveed,  and 
the  s^-'il  will  he  in  as  fine  and  friable  a  state  as 
the  land  is  capable  of.   From  the  time  the  dung 
i»  pst  on  to  the  laa^nentkmed  ploughing,  no- 
thing can  he  more  unsightly  than  its  appearance. 
If  it  is  to  be  applied  to  pasture,  I  spread  it  over 
the  anffiMe  of  the  ground  from  the  beginning  of 
ipring  to  tiie  end  of  autumn.    Three  essential 
^yjiats  are  to  be  observed :  first,  to  apply  the 
manure  to  the  soil  as  soon  as  convenieat  after  it 
ii  made,  except  hi  the  depth  of  winter ;  aeeondly, 
I  to  keep  it  as  near  the  "nrfnce  as  po?sihle;  and 
I  thirdly,  to  mix  it  well  with  the  soil,   These  be- 
'  ing  obeerted,  I  eonfidently  aaaert  that  advan* 
,  tuge^  equal  to  double  those  now  derived  from 
I  manure  are  oommunicated  to  the  land  by  an  in- 

■  maae  in  the  fertility  of  the  soil,  exhibited  in 
I  hsnhbler  and  more  abundant  crops."    Now, — 

pasfinf  over  the  paFtnr'-  !nnd  portion  of  this  me- 
.  thod,  the  folly  of  which,  was  formerly  glanced  at 
--eaa  tho  filthilMee,  waateAiIneiay  and  dieiteighi- 

■  ednc-fs  of  the  fallow  part  of  it '  The  practice  is 
^  exceedingly  <Urty,  and  therefore  disgusting  to 

'f  hoth  naa  and  hoist;  the  labour  in  the  frequent 
,  cartings,  ploughings,  and  harruwings  makes  large 
I  demands  on  both  ploughmen  and  horses ;  the 
I  passe  in  winter  is  a  wasteful  addition  to  the  pause 
\  in  almoot  all  other  field-work;  the  successive 
'  rtirring*  of  the  fall  w  stil  for  intermixing  the 

nanare  prevents  the  germination  and  clearance 
.  of  wveda,  and  in  so  frr  deibate  one  nun  ohjeot 
tf  the  fall  T  :  the  shallowness  at  which  the- 
.  whole  manure  is  originally  depouted,  and  the 
aapeeuiw  to  wUdi  povtiona  of  it  are 
hroDght  op  by  the  harrows,  ooeadon 
raryrmnt;«  wnste  by  gaseous  dissipation ;  and  the 
eomparsttiveiy  long  period  between  the  deposit- 
ing of  tke  mannre  and  the  laying  down  of  tko 
erap.  i«  eimplj  a  period  of  decomposing,  expend- 
in^,  and  dissipating  the  most  solvable  portions 


I  of  the  manure,  without  the  pc^bility  of  a  parti- 
cle of  benefit  accruing  to  the  fanner.  Yet  we 
cannot  doubt  Mr.  Baker's  veracity  when  he  as- 
sures us,  as  he  doea,  that  '*the  anooeai  of  hia  me- 
thod has  been  proved  by  numerous  experiments." 
But,  then,  what  are  the  methods  of  applying  man- 
ure whieh  ho  prononneea  wene  tlian  hia  own,  or 
which  he  discarded  and  condemned  for  the  sake 
of  his  own  ?  ^re  they  the  methods  of  the  best 
agrienltaial  Aatrieta,  or  meUiodi  in  any  eenalder- 
able  degree  similar  to  those  which  we  have  recom- 
mended ?  Not  at  all ;  hut  entirely  the  old  me- 
thods of  rotting,  dissipating,  and  consuming  the 
raannie  down  to  the  eondition  of  "  short  dung." 
"Manure  of  almost  every  description,"  says  he, 
"is  carried  from  the  place  where  it  is  made,  and 
deposited  on  a  Iwap  Ibr  four,  dz,  or  eight  mentha, 
where  it  ferments,  and  becomeR  n  «cft.  black,  co- 
hesive mass;  it  is  then  put  on  the  land  and 
ploughed  down,  after  which  tho  crop  it  town. 
This  may  not  always  be  done;  but  something 
re?pmhl!T!{^  it  is  the  prevailing  and  general  prac- 
tice in  every  part  of  the  country."  8o,  after  all, 
the  only  lesson  from  Mr.  Bak«r*i  expsrieaoe  ia 
this, — that  onfermented  ' manure,  even  when  ap- 
plied in  his  enormously  wasteful  method,  is  twice 
aa  beneficial  to  the  crope  aa  manure  fiermented 
down  to  the  condition  of  "soft,  black,  cohesive" 
short  dung !  Uow  eminently  superior  then  must 
be  manure  prepared  and  applied  in  the  common 
sense  method  of  the  most  improved  modem  prac- 
tice!— DfalU  on  Farm-Yard  Manure. — Dr.  Fet^' 
wicJi't  £stayt. — Dana's  Farmer's  Muck  Manual. — 
Dana**  JPm«  Ettay  on  Manure*. — LUbig**  Chem- 
istry of  Agrieidturt, — Ckapfaf  s  Cf-  ^mirtry  (tpj  i'td 
to  A^riadturt.-— Turner**  JStment*  of  Chemistry, — 

cations  to  the  Board  of  Af/riadture.  —  MarsfiaW* 
County  Report*.— Miir*  jfuebandry.'^  The  Far- 
mer** Magatin*. — The  QuarUrly  Journal  of  Agri- 
culture.—Sir  John  Sinelmr**  Code  of  Agriculture. 
— Sir  Joh  n  Sinclair'*  Oeiteral  Report  of  Scotland. — 
Low'*  Element*  of  Agriculture. — Stephens'  Book  of 
It*  Fktrm, — BoHteingmdt*  Rural  JSbmoetjf.— 
Datyf  Afjricuhural  Chemistry  by  Shier. — Journal 
of  (he  Royal  Agricultural  Society. — Dickvtns  Uus- 
bandry  of  the  AfteUnta. — Sodety  ef  ihMdmt^* 
Complete  Farmer. — DoyU**  Practical  Hudnndry. 

FA  RRIER.  A  person  who  fabricates  the  shoes 
of  horses,  fastens  them  on,  and  professes  to  cure 
diseases  in  horsea*  ftat.  He  held,  till  quite  a  re- 
cent period,  the  same  sort  of  relation  to  the  prac- 
tice of  the  healing  art  for  horses  and  cattle, 
whieh  harhen  hdd  in  tho  uriddleagea  Iraman 
beings  ;  nr  he  even  was  the  only  medical  practi- 
tioner whatever  for  the  domestic  animals  of  the 
Ihnn ;  and  ha  hence  has  bequeathed  the  name  of 
farriery  to  the  whole  of  the  veterinary  art.  But 
a  farrier  was  a  grossly  ignorant  person  in  com- 
parison  to  the  modern  veterinary  surgeon;  he 
had  Bttia  knowledge  of  the  materia  medica,  and 
ustiaUy  none  of  anatomy  and  physiology ;  he  was 
a  quack  as  regarded  tho  oure  of  diseases,  and 
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ftequently  %  ornd  bungler  as  reg&rdadtbe  treat- 
ment of  sores ;  and  he  frequently  pomesaed  but 
a  pitiful  acquaintance  with  the  principles  of  his 
proper  v«N»tioii  u  »  nmker  and  lidjuiter  of 
horses'  ^hnpi  Kr  t  a  few  fnrricrs  in  remote  dis- 
tri«(a  at  the  present  da/  have  a  conuderable  re- 
nmUaiue  to  the  quack-lkrifair  of  former  times ; 
but  thezilgidar,  well-educated,  professional  veter- 
inary surgeon  is  a  thoroughly  respectable  person, 
often  as  well  acquainted  with  anatomy,  physiul- 
og7,  and  the  powers  of  medicine  m  a  foiod  eur- 
peon  or  physician  of  the  human  subject,  and 
fully  entitl^  to  pronounce  the  name  iiunriery, 
vhiOB  understood  in  anything  like  itt  ot^ginal 
ngnification,  a  foul  libel  upon  hii  wt. 

FARRIERY.   See  PAaaisR. 

FARROWING.  The  parturition  or  Utt<;ring 
of  the  sow.  She  is  said  to  farrow  when  she  brings 
forth  her  pigs;  an^l  tho  Tinniber  of  her  young 
one* produced  at  one  farrowing  are  called  a  farrow 
or  a  litter. 

FARSETIA.  A  genus  of  ornamental  plants  of 
the  cruciferous  order.  Six  species  of  it  are  cul- 
tivated in  British  gardens;  and  three  others, 
which  formerly  beloofsd  to  it,  are  now  included 
in  two  other  genera.  The  ppfrips  in  cultivntir  n 
are  not  very  like  one  another ;  and  might  rt^adiiy 
be  mistalEen  by  a  novioe  for  respeetiTsljr  alys- 

Bums.  lunarrx'^,  vrall-flowers,  nnr!  ati'irietias.  The 
wall-flower-leaved  spMies,  F.  ckeiranthifUia^  is  a 
hud/  ananal  of  a  foot  in  hefg ht  ftoa  the  Le- 
vsnt  \  and  most  of  the  others  are  slightly  tender 
eveffi^e^n  undenhrubi.  All,  exo^  on^  are  yel- 
low-flowered. 

FARTHIKO^BOUIID.  Ooettveneselntheeow. 
See  the  article  C!o«tivenb88. 

FABTfiINaJ>ALE.  A  rood,— the  fourth  part 
of  an  aore. 

FASCIA.  An  unnatural  growth  of  twigs,  in 
the  form  of  a  bunch,  upon  the  branch  of  a  tree. 
A  knot  or  tumour  is  6r8t  formed;  and  a  multi- 
tude of  shoots  then  grows  out  in  a  manner  so  in- 
tnrwoven  and  intricate  as  to  form  a  bunch  which, 
when  seen  at  a  little  distanoe,  looks  like  a  wood- 
pigeon's  nest.  The  eanse  of  thie  pbenomenon  has 
been  supposed  by  some  phytologiste  to  be  extra- 
vasation, or  a  rapid,  plethoric,  and  surfeiting  as- 
cent of  sap;  but  it  seems  really  to  be  a  punctur- 
iug  by  iaseeti^-^e  same  cause  whioh  fk«quently 
orliri nates  tumour?  in  the  stems  and  roots  of 
some  herbaceous  plants.  Fasoias  are  popularly 
known  in  Seotland  under  the  name  of  witehee* 
knots;  they  occur  most  frequently  in  the  ash  and 
the  birch;  and  they  often  give  to  trees  either  a 
picturesque  or  a  very  curious  appearance. 

FASCIOLA.   See  Fluke. 

FAT  OF  ANIMALS.  Aniuial  oils  and  fats, 
as  they  differ  uuly  in  the  fluidity  of  the  former 
at  oomnon  tenpentoxes,  while  the  latter  are 
generally  concrete,  will  be  treated  of  together 
in  the  present  article.  Of  animal  oils,  whale 
oil  and  sperm  oil  are  most  generally  known 
in  tliie  eountiy;  and  among  tha  prinolpti  viria- 
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ties  of  fot  an  ipeinBaeeUtlHitlflrf  tdknr,Isid  uA 

suet. 

Whale  oil,  or  train  oil,  is  extracted  from  the 
binbber  of  the  whale,— pvindpally  the  Bdmm 

mtfd'rrt^'.r.    Originally,  it  is  a  6nn  solid  fat  To 
obtain  the  oil,  the  blubber  is  melted  in  large  cop- 
per feasels.  A  large  quantity  of  water  sepemtci, 
and  on  the  surface  there  floats  a  solid  matter, 
called  Unh,  which  is  probably  coagulated  all)tt- 
mcn.    The  more  moderate  the  heat,  and  the 
shorter  its  duration,  the  paler  and  better  is  th« 
oil;  hut  this  is  attended  with  a  diminution  in  its 
quantity.   The  deep  colour  is  owing  partly  to 
too  great  heat  in  the  boiling  and  partly  to  blood 
and  other  impurities,  which  are  unavoidablj  I 
mixed  with  it.   What  is  extracted  in  Oreenkod  | 
is  perfectly  pale  and  limpid,  and  free  from  smell,  | ' 
and  bums  with  a  pure  and  bright  flame.   Wbals  | . 
oil  requires  to  he  kept  in  close  vesso!?  to  prevent  j 
the  action  of  the  air.   Jt  is  rendered  more  fluid  ; 
and  oombiutible  by  adding  to  it  a  little  eoU- 1' 
drawn  linseed  oil;  V  it  it  cannot,  by  any  treat- 
ment, be  made  so  tit  fur  burning  in  lamps  as  i 
spermaceti  oil.   The  best  way  of  using  it  is  fennd  I 
to  be  by  converting  it  into  gas.   It  may  be  de-  I 
prived  of  its  offensive  odour,  however,  by  the  use 
of  chloride  of  Ume.   Its  speoifio  gravity  is  QMOL 
It  boils  at  640®  Fahr.,  and  maj  be  dietiDed;  but 

its  properties  nri^  (lien  matcriallv  altered,  or, 
rather,  it  becomes  a  new  substance,  its  specific 
gravity  being  diminished  to  0.868,  its  botlii^ 
point  lowered,  and  its  inflammability  much  in- 
creased. Whale  oi!  consists  of  carboB  6&&7,0%J' 
gen-l^.U),  and  hydrogen  15.03. 

Sperm  oil,  or  spenMoeH  oil,  fbrms  part  of  tbs 
oily  substance  found  in  the  cranium  of  the  sper- 
maoeti  whale,  or  Ph^KiGr  maerocq^halut.  The  oli 
is  eepaiated  by  putting  the  mass  into  a  wooileB 
bag,  and  pressing  it,  by  which  the  fluid  is  made 
to  nin  out,  and  tho  solid  residue,  when  washed 
with  a  weaic  aikaimo  ley,  afibrds  speruiacetl 
This  kind  of  oil  ts  muoh  purer  then  tnin  oil,  and 
burns  away  without  leaving  any  charcoal  on  ths 
wicks  of  lamps.  In  composition,  it  differs  but 
slightly  from  whale  oil,  oonsisting,  according  to 
Ure,  of  oubon  7fl^  oiTgen  lOSO,  and  hydntcn 
11. so. 

The  fat  of  animals,  ur  more  solid  animal  oils, 
may  be  separated  from  the  membranous  and 
other  substances  with  which  it  i"^  luiited,  by  rotlt- 
ing  it  at  a  gentle  heat,  with  the  addition  of  a 
small  quantity  of  watw.  Fkt  thus  preparsd  is 
culled  lard,  when  of  a  soft  consistence,  and  lalUir 
when  harder.  It  is  insipid,  and  sometimes  free 
from  smell;  at  others,  it  has  a  distinct  and  p<!cn> 
liar  odour.  It  is  apt  to  beoome  rancid,  however, 
by  keeping — a  change  e'>nnectf  ri  with  the  al)S'>rp- 
tion  of  oxygen.  It  is  insoluble  in  water  or  in 
akohei  It  mdts  at  90^  or  100*  fbhr.:  by  rus- 
ing  the  heat,  it  is  rendered  more  acrid,  and  ex- 
hales a  pungent  vapour.  In  close  vessels,  it  is  de- 
oomposed,  and,  among  other  products,  yields  • 
hrge  quantity  ef olefiantgu.  ItiaiaflammaUa^ 
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ttod  afTords,  hy  combustion,  ivfttcr  mnA  cubonic 
acid.  The  acids  act  chemical! j  on  fat  ?^^t1- 
phnric  acid  chars  it.  Nitrio  acid,  mixed  with  it 
itt  hmB  pptuMif,  ghcs  it  a  fim«r  MoristoBoe, 
•ad  renders  it  soluble  in  alcnho].  In  this  state, 
it  IttB  been  called  oxj^tnOUd  fat.  The  animal 
cdiMid  frii  oombiiM  with  tiw  alkaHei,  and  ibm 
vHh  tbeae  perfect  soape.  With  some  of  IIm 
earths,  and  metallic  oxides  also,  thf y  form  8R]v 
onaceous  coropuunds  Thej  even  facilitate  tiie 
oriJatlon  of  some  of  the  metals,  as  copper  and 
mercarj,  by  the  atmospheric  air.  Anim.il  fat  is 
not  homc^neoas,  but  oonsisii  of  two  different 
proznnate  prinoiplefl,  called  tUterint  and  daine^ 
the  former  of  a  firm  consistence,  reseriibUng  suet 
or  tallow  i  the  other  more  lofl  or  liquid,  and 
•MlofoMto  vegetable  oib. 

FAT*BEIf.  Any  indigenous  goosefoot  which 
grows  upon  adunghill  or  in  anj  Bimilar  situation 

FATHOM.  A  measure  of  length,  amounting 
fto  two  yurdt  orrix  Ibett  ud  nwd  prindpollj 
for  Tneaswiaig  ooidagt  uid  ■omidlng  MM  and 
mines. 

FATTBinirO  OF  ANTMALBL  The  finding 

of  oxen.  ihe«p,  and  pigs  for  the  butcher.  This 
practice  is,  in  some  cironmstanoes,  more  reuu- 
Berating  to  the  &rmer  than  the  practice  of  the 
duty;  and  it  poMeaica  the  additional  advantage 
of  bringinj^  a  quicker  return  for  the  outlay  of 
cspitaL  The  kinds  of  food  most  suitable  for  fat- 
tesiiig,  are  not  the  laiiM  aa  tiieaa  moat  auitaUa 
for  strengthening;  the  quantity  of  food  requisite 
for  producing  £»t,  is  as  variable  as  the  quantity 
rsqviaile  for  pvodiidng  milk ;  and  ^3b»  iort  eif 
treatment  which  succeeds  best  in  rapidly  accu- 
Bolafcing  fat,  is  totally  different  from  the  sort  of 
treatment  which  succeeds  best  in  rapidly  im- 
pfoving  the  muscles.  The  4|iiaUty  of  food  for  fkt- 
tenini?  oujfht  to  contain  an  excess  of  hydrogenous 
principles,  and  to  exhibit  the  largest  poedbte 
pmportion  of  natritivB  mailer  within  the'^^n- 
ett  possible  compass  of  bulk;  the  qr.antitv"  '">f 
food  ought  to  be  controlled  by  the  circumstances 
ef  ita  ofWB  compeeltion,  of  the  eeaaon,  of  the  breed, 
the  age,  and  the  condition  of  the  animals,  and  by 
other  considerations;  and  the  general  treatment 
ought  to  be  such  as  will  produce  constant  repose, 
and  avert  disturbanoo,  and  keep  up  a  frequent 
iniilination  to  sleep.  The  particular  bmpd  of 
cattle  has  a  powerful  control  over  both  the  pro- 
eem  of  fiittemng  and  tiie  qnaltty  of  the  lleih;  Ibr 
seme  brf* ■f^'-  nrr  ^tinutcly  lean  or  constitution- 
ally iil-flcshed,  under  even  the  most  favourable 
eireumatawnm;  whila  otberi,  whenever  properly 
led  nod  treated,  accumulate  fiit  with  great  npi* 
<fity,  and  alvrars  stirrender  to  the  butcher  a  car- 
case of  the  m<jst  savoury  character.  See  the  ar- 
tielae  Cattls  and  B  asEDian.  In  avnrjr  process  of 
Itttcning,  the  feeding  brm^p  ouj»bt  to  be  kept 
^ecDOiglfy  quiet,  somewhat  dark,  perfectly  clean, 
and  eeaalaatlf  wdl  Tsntikled,  the  litter  ought 
to  be  eoft  and  abundant,  and  the  food  ought  to 
be  Bioal|7  adapted  ^  ^  conditions  which  we 


have  already  hinted,  and  to  be  given  with  perftot 

regularity. 

"  In  fattening  during  winter,"  says  M.  Bous- 
einganlt, "  whidh  it  done  ahnest  exdneivelj  with 

hay  in  some  countries,  an  ox  weighing  748  lbs. 
upon  40  Ibe.  of  hay  per  diem,  will  increase  by 
abottt  S  Iha.  daflf.  Aeeording  to  Low,  an  ox 
weighing  770  Bni  and  consuming  ahont 

lbs.  of  turnips  per  week,  if  he  thrive,  will  gain  in 
the  same  space  of  tiuic  nearly  a  stone  in  weight. 
In  the  information  obtained  in  the  Rhenish  pro- 
vinces by  M.  Moll,  in  regard  to  the  fatt  ninr'  f 
cattle  under  the  influence  of  a  regimen  which 
would  give  11  the.  of  hay  to  every  100  tba.  of 
dead  weight,  the  animal  will  increase  one-third 
in  weight  in  the  course  of  three  or  four  months." 

H.  BoQseinganlt  then  atatea  the  reenlt  of  an  ex* 
periraent  designed  to  ascertain  the  increase  of  the 
vreii^ht  of  cnttle  from  different  alimentary  regi- 
mens, and  made  upun  three  lots,  of  six  each,  uf 
two-year-old  oxen,  which  had  been  bnm^t  np 
in  the  same  farm,  and  kept  in  the  same  manner, 
— the  experiment  being  carried  on  during  119 
daya,  and  the  weight  of  each  lot  bdng  aaeerlained 
both  immediately  before  it  began  and  immediately 
after  it  dosed.  The  first  lot  was  fed  upon  turnips, 
linaeed  oil-oake,  beans,  and  oats,  and  also  received, 
rlurliig  the  last  24  days,  a  daily  allowance  of  90 
lbs.  of  potat'H  "  to  each  ox;  the  second  lot  waa 
fed  upon  turnips,  beans,  and  oats,  and  also  re- 
oeived  during  the  laat  fl4  daya  a  daily  allowance 
of  10  lb«i  nf  pntntoos  to  cach  OX;  and  the  third 
lot  was  fed  wholly  upon  tumipa.  Now,  during 
the  119  daya  the  tint  lot  consumed  1,618  lbs.  of 
white  turnips,  equal  t^^  I7U  lbs.  of  hay, — 13,3.'56 
Ibe.  of  swedes,  equal  to  l,973i-  lbs.  of  hay, — 3.'>8 
Ibe.  of  beans,  equal  to  ll«.  of  hay, — 369 
lbs.  of  oil-cake,  equal  to  l,7(;s  ]>«.  of  hay, — 173 
lbs.  of  oats,  equal  to  27D  lbs.  of  hay, — and  47rf  lbs. 
of  potatoes,  equal  to  151  ibs.  of  hay;  the  second 
lot  consumed  1,6S8  Iba.  ef  white  tanipa,  equal  to 
184J  lbs.  of  hay,— 13,384|  lbs.  of  swedea,  equal  to 

I,  980  Ibe.  of  hay,— 358  lbs.  of  beans,  equal  to 
1,689  Iba.  of  hay,— 173  lbs.  of  oats,  equal  to  879 
lbs.  of  hay, — and  23!  i|  11  p  .  f  potatoes,  equal  to 
77  lbs.  of  hay;  and  the  third  lot  consumed  1,122 
lbs.  of  white  turnips,  equal  to  127  lbs.  of  hay, — 
and  12,012  lbs.  of  swedea,  equal  to  1,777^  Ibs.  of 
hay.  The  first  lot,  thus,  consumed  food  equal  to 
49.7  ll>8.  of  hay  per  day,  or  a  total  of  6,904  lbs.} 
the  aeoond  lot  equal  to  948  Ibe.  of  hay  per  day, 
or  a  t  'tal  (,f  ^,^71  Ib.^.,  and  thr  thirl  equal  to  16 
lbs.  per  day,  or  a  total  of  1,905  lbs.  Each  ox  of  the 
first  lot,  on  the  average,  weighed  1,116  Ibe.  at  the 
beginning  of  the  experiment,  and  acquired  in- 
crease  of  weight  at  the  rate  of  2  lbs.  per  day.  or 
altogether  of  247^  ll>fl. ;  each  of  the  second  lot,  on 
the  average,  weighed  1,016  lbs.  at  the  beginning 
of  the  experiment,  and  acquired  increase  of 
weight  at  the  rate  of  1.9  lb.  per  day,  or  alto- 
gether of  231 1  lbs;  and  cad)  of  tibe  third  lot,  on 
the  average,  weighed  794  lbs.  at  the  beginning 
of  the  experiment,and  acquired  increase  of  weight 
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ftt  t&«  nl»  of  0.9  lb.  par  a»7,  or  dtogeClMr  of 

Ihf  Thus,  for  every  100  lbs.  of  live  weight  in 
the  first  tut,  tho  avenge  daiij  oouumptioa  of 
food  was  equal  to  4.01  lbs.  of  hay,  and  A*  total 
increase  of  weight  duriog  the  119  dajs  was  2.2S 
Ibfl.;  for  every  100  lb«.  of  live  weight  in  the 
second  lot,  the  average  dailj  consumption  of 
food  was  equal  to  a03  lbs.  of  hay,  and  the  total 
increase  of  weight  during  the  119  days  was  22.8 
lbs.;  and  for  every  100  Ibe.  of  Uve  weight  in  the 
thifd  lot,  Um  ftvonge  dailj  oonminptioii  of  Ibod 
was  exactly  2  Ihs.,  and  the  total  increase  of 
weight  during  the  110  days  was  14.2  lbs.  "It 
therefore  plainly  appears,"  says  BC.  Boossingault, 
that  the  lot  which  had  the  largest  allowance  of 
provender,  the  food  which  contained  the  greatest 
quantity  of  asotised  principles,  produced  the 
largest  amount  of  dead  weigiit  in  a  given  time, 
and  that  the  lot  which  had  the  shortest  allow- 
ance, increased  in  the  smallest  measure  both  in 
lleili  aad  &t,— reeuita  whioh  in%bt  t«v»  been 
readily  foreseen.  It  i.^  al.^ci  apparent  th-^it  in  pro- 
portion to  the  nutritive  value  of  the  artioies  coo- 
•nned  bjr  caeh  lot|  the  inoreaae  in  cuomi  weight 
was  greatest  in  tl»t  which  received  its  allowanoe 
in  the  least  bulk.  This  fact  is  most  readily  ex- 
plained; over  a  certain  limit,  the  more  food  an 
animal  receives,  the  smaller  la  the  fraction  which 
is  assimilated  and  turned  to  use  in  the  body. 
Breeders  have  consequently  discovered  that  it  is 
bj  no  nwMU  gesenlljr  edvantageoita  to  puah  ani- 
mals beyond  a  certain  point  of  fatness.  The  ex- 
cess  of  weight  which  is  obtained  with  the  aieist- 
nnoe  of  qtnmtttiN  of  l6od,  exaggerated  ae  it  were, 
no  longer  compeoMtes  ftr  the  ■dditioail  tqiiense 
incurred." 

Cattle  readily  Citten  in  the  house  upon  green 
or  lucem.  An  ordinary  ox  will  eat  in  the 
course  of  a  day  about  1  rwt.  of  clover  cut  when  in 
flower;  and  if  he  should  suffer  ityurioue  relaxa- 
tion of  the  bowde  when  fed  with  thia  fodder,  he 
ought  to  receive  a  small  pr  ]  -  rtiuu  rf  dry  hay 
along  with  it,  and  eventually  or  in  the  last  stage 
of  mi  fbttening  a  little  oilnnke^  When  cattle 
are  fed  chiefly  on  pasture,  only  the  most  luxuriant 
k)nd«  of  grass  lands,  or  fields  with  tlie  richest  and 
Biostazotised species  ot  thegrasseSfWili  fatten  them; 
for  nnay  neadows  whioh  are  sufficient  for  rearing 
and  support  in  bnllc>cks,  po<!?f??  hnf  f  cble  power 
of  bringing  the  animals  into  condition  for  the 
bntflher.  '*Tlioee  oooatriei  wlicre  the  etimate  is 
moist,  but  long  droughts  rarely  felt,  where  neither 
the  summer  heats  nor  the  winter  colds  are  ex- 
cessive, the  conditions,  in  iaot,  which  are  met 
with  in  the  beautiful  pasture  hUMb  of  Engfamd, 
in  especial,  arc  tho^f*  that  prove  most  favour- 
able to  the  rearing  and  feeding  of  cattle.  The 
pasture  lands  of  Normandy  and  Brittany  In 
France,  of  Switzerland,  Holland,  several  <>f  the 
provinces  watered  by  the  Rhine,  6ic,  are  also  re- 
nwriknble  for  their  Inzniiant  herbego.  In  aneb 
situations,  and  with  such  advantages,  the  grand 
olgect  with  the  farmer  is  the  production  and  &t~ 
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toning  of  entile.'*  Tnnaiijrdiitrielfoffiehpee- 

ture  Irati'i-:.,   nnic  of  the  hr?t  fn^ld?  nnd  mrri'^f-^TS 
are  regularly  and  most  successfully  in  use  fi>r  the 
fiittening  of  oxen.    Tho  average  extent  of  a 
meadow  of  the  greatest  fertility  requisite  for  the 
fattening  of  a  large  ox  is  2,760  square  yards;  and 
of  a  meadow  of  medium  fertility,  4,680  square 
yards.    "M.  Dubois'— we  agidn  qaote  from 
Boussingault — finds  that  a  lean  ox  weighing 
473  lbs.,  after  fattening  in  the  valley  of  the  Auge 
win  weigh  703  lbs.,  so  that  he  will  hnve  gained 
290  lbs.   The  degree  of  fatness  attained  in  this 
district  ia  often  prodigions.  M.  Dubois  mentions  ; 
oxen  whiflb  wdghed  when  &t  1,700  Ibe.,  upwards 
of  125  stooee;  nnd  he  speaks  of  one  which  at- 
tained the  enormous  weight  of  2,750  Iba,  up- 
wards of  IDG  stones.   M.  Dubois  calculates  the 
quantity  of  green  fodder  consumed  by  an  ox,  dnr> 
ing  the  eight  months  when  he  is  fattening,  tvb 
equivalent  to  6,W0  lbs.  in  dry  hay.    This  at 
least  ie  the  quantity  whioh  the  extent  of  nendew 
required  to  fatten  one  ox  would  produce.  The 
average  ration  of  greon  forage  per  day  is,  there-  ! 
fore,  equinkot  to  about  87  Ihe.  of  hay,— a  quan-  < 
tity  which  nppsnn  nnall,  and  which  would  be  so 
in  effect  were  not  the  oxen  kept  so  long  in  the 
meadows.    M.  Dubois  indeed  observes  that  in  the  ^ 
stall,  with  a  ration  composed  of  from  1 1  Ibc  to  [ 
13  lbs.  of  linseed  oil-cake  and  26  lbs.  of  hay,  an 
ox  will  beoooe  sufficiently  fat  for  the  butcher  , 
in  70  days,  nnd  wiD  aoquire  nearly  the  sane  j 
weight  which  he  would  have  gained  in  the  course 
of  7  or  8  months  in  the  meadows.  There  is  no-  ; 
thing  surprising  in  this  fact,  inasmnoh  as  the 
ration  mentioned  by  M.  Dubois,  in  our  mode  of 
viewing  it,  is  equivale^it  in  Tuitritive  value  to  at 
loastSl  lbs.  weight  of  hay.  The  quantity  of  oil-cake 
alone  ia  enough  to  supply  a  good  pound  weight 
of  fat  per  day.    In  Old  Friesland,  where  the  pas- 
tures are  excellent,  results  are  obtained  which 
may  be  compared  with  thoee  of  the  ncndowa  iu 
the  valley  of  tho  Auge.    An  ox  of  from  770  lbs. 
to  990  lbs.  weight  will  be  pushed  to  a  weight  of 
from  1,100  lbs.  to  1.690  lbs.,  on  a  surfnon  of  men- 
dow  land  between  3,000  and  3,GC0  sqvM*  ynvda 
in  extent.    In  the  meadow?  of  the  Auge,  the  fat- 
tening goes  on  even  during  the  winter.  Tho 
oxen  nw  reeived  into  the  pastures  between  the 
15th  of  September  and  the  I  'fh  of  November, 
and  they  pass  the  winter  in  the  open  held;  but 
they  reoeivo  from  19  lbs.  to  16  lbs.  of  hay  per  day 
until  the  uionth  of  April,  when  the  grass  has  al- 
ready grown  sufficiently  to  sufhoe  fat  their  keep." 
See  the  articles  CArTLs,BaE£Diiie,  Fat,  Ox,  Fmxj>- 
tsa,  Food,  Fopuer,  Sanr,  nnd  GaAsa  Lam. 
FEABES,  or  FtAnrRniES.    See  OoosFBRaBiDi 
F£AL.   The  pared  sward  or  turf  uf  pasture 
buid.  It  ia  often  need  ia  the  Soottish  HigfaUads 
both  for  the  cnnstruction  of  turf-ivall?  ^r  fences, 
and  for  mixing  up  into  a  comp«>»t  with  (arm-yard 
nmnure  or  with  other  fitrtilixing  materiab.  A 
wall  constructed  wholly  or  partially  of  pared 
swnrd  ia  ontled  nfenlrdyke;  and  a  ooa^oei  whiolt 
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FEATHEEFOIL. 

coniaini  ft  coimderable  proportioa  of  reduced 
•mnl  i«  called  ftal*Hmdc. 
FEATHER.  See  Fttatttehs. 
FEATHEBFOIL,  or  WATBs-YiOLer^-^iotftiii- 
cftUj  BttttnSa.  A  fimJl  genut  of  ofiiMmntal 
plftnts,  of  the  primrose  order.  The  marsh  spe- 
cic^,  Hottonia  palustri*,  is  a  perennial,  indigenous 
aquatic,  of  some  parts  of  England.  It  grows  in 
the  dear  water  of  ponda  and  ditches.  Ito  root  is 
creeping;  its  leaves  are  crowd three  or  four 
inches  long,  bright  green,  compoundl/  pionate, 
nd  wfcoDy  iiiViiMMfgodt  its  duwsi  iIaum  alKvot 
a  foot  long,  and  rise  b'^Wly  nbove  the  water ;  and 
Hs  flowers  are  produced  in  numerous  whorls,  have 
ft  kmd  «f  camtiits  or  flesh  ootour,  passsss  »  sinii- 
lar  sikape  and  size  to  those  of  the  common  prim- 
rose plant,  bloom  in  July  and  Aogut,  and  hare 
a  very  elegant  appearance. 
FEATHER-GRAf^.  See  Stipa. 
FEATHERS.  The  exterior  coverinnr  or  plum- 
age of  birds.  Every  feather,  though  appearing 
to  ft  eanlMi  obserrar  to  b«  » 
»«  really  an  intricate  and  exqnisitely  beautiful 
piece  of  mechanism;  and,  in  manj  ways,  with 
■ask  iBi|VNirfTa  ftlBMk,  Is  its  intiindo  oonitnio- 
tton,  in  its  mode  of  growth,  in  its  vital  organism, 
in  it«  chemical  elaborations,  in  its  combination 
wiih  the  other  feathers  into  coat  and  wing,  and 
ia  its  whole  circle  of  adaptations  to  the  con- 
fi^ratlon,  habits,  and  flight  of  birds,  it  dis- 
plajrs  the  beneficence,  wisdom,  and  glorjr  of  the 
Ctaitor.  Svsn  ft  ftalhcr,  tlwrafora,  all  trivial 
th.^ugh  it  seem  to  be,  has  l)€en  most  imposingly 
discussed  in  some  phjrsioo-tbsological  treatises, 
as  kidl  ft  piDof  and  an  ilfantntfjon  of  onuiiiaiaiit 
aad  all-baaevolent  design  in  thft  olgeott  whibh 
Pf<Tpl«  the  material  world. 

Feathers  are  closelj  allied  in  chemical  compo- 
sitis*  to  hair  and  wool ;  an^  though  thej  de- 
c^  mpose  slowly,  they  constitute  a  very  rich  man- 
ure ;  and,  if  either  made  up  as  an  ingredient  of 
ft  liotpnst,  or  ploughed  into  the  hud  a  oonside>> 
able  time  btfore  their  resolved  elements  are  re- 
qoved  to  serve  as  the  food  of  plants,  they  act 
wmj  fmWMa^  tor  any  crops  wUflh  need  ntioh 
nitrogen,  and  etpeciaMly  te  hopi^  flnr  Tines,  and 
f  -r  fruit-trees.  The  rays  or  pinnae  of  feathers 
were  ascertained  by  Scherer  to  consist  of  50.434 
far  0mL  oC earbon,  7.110  of  hydngeu,  17.68S  of 
nitrogen,  and  24  771  of  nxygtn ;  and  the  quills 
of  feathers  were  eupposed  by  Hatchett  to  be  co- 
ignlmttil  albaiDStt,  and  aseertalned  by  Scherer  to 
consist  of  52  427  per  cent  r  f  carbon,  7.213  of  hy- 
drogen, I7.fi83  of  nitrogen,  and  22.467  of  oxygen. 

The  feathsro  of  tt«  pooltry-yard  of  the  farm 
sw^ht  al!  tc)  be  carefully  collected  and  ceono- 
miied.  The  beat  feathers  of  the  wings  of  ^'^'te. 
sad  oofneiimes  those  also  of  the  wings  ot  ducks 
ani  Imm^  asay  be  profitably  sold  to  the  manufao' 
turerf  of  qrrilli  tlv:  Ivst  of  all  the  other  kinds 
of  fesuhers  may  be  profitably  gathered  for  the 
■la^l^  «r  bada  aad  fdltom^  cilhar  )7  tha  heoaa- 
viib  flv  Irf  Ihft  aaaaftflMtarar }  and  ftU  the  inferior 
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and  refuse  feathers  may  be  profitably  gathered 
into  a  oommoa  receptacle  with  liair,  wool,  honi, 
nrid  similar  animal  substances,  for  nse  as  rich 
but  slowly-decomposing  manure.  "  Every  one," 
says  a  writer  in  the  lOth  volmne  of  the  Qwus 
terly  Journal  of  Agriculture,  "  is  aware  that  the 
feathers  of  cooks  and  hens  are  very  inferior  to 
those  of  geese  and  daolc%  for  the  purpose  of  fill- 
ing beds  and  l^Bowi  j  and  consequently  it  is 
scarcely  necessary  to  mention  that  the  former 
should  be  kept  separate  from  those  of  the  two 
latter  fowls.  As  the  birds  are  plucked,  the  laige 
feathers  should  be  selected  and  placrr!  asunder. 
Paper  bogs  are  the  best  recipients.  The  pinion 
ftftthert  should  be  stripped  ikmn  the  quill,  and 
added  to  the  other  feathers ;  and  if  great  caution 
have  not  been  used  in  plucking  the  birds,  they 
should  be  carefully  looked  over  to  see  that  no 
part  of  the  skin  has  been  torn,  and  is  adhering 
to  the  base  <  f  the  quilh,  as  it  would  putrefy  and 
become  almoat  incurably  oflensive."  Feathers 
gathered  for  stuffing,  and  found  to  be  tainted  by 
th''  a-Ihr^inn  of  some  skin,  may  be  boiled  during 
five  minutes  in  canvass  or  calico  bags,  and  dried 
lyy  ft  week^  snspennon  in  the  open  sir;  and  they 
will  then  be  quite  free  from  taint. 

FEBRIFUGE  Any  medicine  or  medicinal 
appliance  which  alleviates  or  subdues  fever. 

FEBRUARY.   See  Calendae. 

FECULA.  Starchy  matter,  or  pwft  ftaroh  in 
partial  mixture  with  water. 

FBCUKDATIOlf.  The  generative  excitement 
of  the  rudimental  principle  of  the  seeds  of  plants 
and  of  the  embryos  of  animals.  Artificial  fecunda^ 
tieii  of  ]dants,  by  tlie  tianiAniBg  of  the  p^en  of 
one  variety  or  species  to  the  pistil  or  ovary  of 
another,  constitutes  the  art  of  hybridizing ;  and 
this,  in  some  rare  cases,  has  been  effected  with 
pollen  which  had  been  kept  for  SOBO  WOdcO. 

FEDIA.    See  Cohnccopia. 

FEE,  in  hyr,~/eudttm.  An  inheritable  estate 
in  land,  held  of  some  superior,  or  kird ;  in  tUs 

sense,  it  is  distingnisyu  d  from  allodium,  which  is 
the  absolute  property  in  land.  It  is  the  theory 
of  the  English  and  the  Seottish  law,  that  aU  the 
binds  of  the  kingdom,  except  the  nynt  df*****"*; 
are  held  in  fee,  or  by  a  tenure,  of  some  superior 
lord,  the  absolute  or  allodial  property  being  only 
in  the  king,  so  that  all  the  tenures  aie  steiotly 
feudal.  This  was  a  very  significnnt,  pnctical 
doctrine,  while  the  feudal  system  flourished  ia 
Europe  all  its  vigour ;  aad  the  nmnanta  of  it 
are  still  blended,  in  a  great-:  r  rr  less  degree,  in 
the  land-titles,  but  rather  as  a  theoretical  doc- 
trine, from  whidi  certain  inferences  are  drawn, 
than  a  plain,  direct,  practical  fact ;  for  the  pro- 
perty of  the  proprietor  in  land  hold  in  fee-simple, 
in  (ireut  Britain,  is  as  absolute,  to  all  intents  and 
purposes,  as  the  amplest  estate  that  ean  be  held 
in  land?  in  the  United  States,  where  the  land 
titles  are  allodial,  there  beiiig  no  practical  or 
thaontioaldootrinaof  ft  tenvrs^  or  holding  under 
a  enp«nior.  In  all  ooaatriaib  property  in  landa. 
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M  wen  M  ebftttelc,  ii  derived  through  the  laws, 
and  is  guaranteed  by  the  government ;  and,  uni- 
versally, the  property,  in  both  lands  and  chattels, 
reverts  to  the  government,  in  case  of  their  being 
no  person  whu  cun  claim  it,  either  M  M  heir  or 
purchaser ;  though,  in  respect  to  personal  pro- 
perty, the  government  does  not  always  avail  it- 
■eif  of  tiw  right,  but  gnnts  the  property  to  per- 
sons who  find  it,  in  certain  cases.  But  this  right 
to  inherit,  or  »ucceed  to  property,  in  the  absence 
of  all  other  dainiaiite,  who  h«ve  any  right,  is  not 
what  is  meant  by  the  theoretical,  abstract  pro- 
perty, which  the  kins^  is  supposed  to  have  in  all 
the  lands  of  the  kingdom,  but  of  which  he  can- 
not now  vnH  hianeir,  in  respect  to  »  greet  part 
uf  them,  to  any  pmctical  purpose  whntfvcr.  In 
the  strict  seu^e  of  fee,  therefore,  there  would  be  no 
taeh  thing  in  the  United  Sletee,  where  the  titke 
to  lands  have  no  tinge  of  the  feudal  system. 
Bot  the  word /«e  is  used  there  ae  well  as  in  Eng- 
land; and  in  the  same  sense,  except  that,  in 
England,  it  rufcrs  to  this  theoreticsd,  abstract, 
absolute  property  of  the  king  in  all  the  lands; 
wher^e,  in  the  United  States,  it  has  no  similar 
vefinrenee  or  implicatieii;  the  propcrtj  of  the 
owner  in  hh  lands  being  considered  as  absolute 
•a  his  property  in  his  goods,  or  his  dominion  over 
his  own  person,  in  respect  to  all  which  hia  rights 
are  subject  to  the  laws,  but  not  more  so  in  respect 
to  real  property  than  in  any  other  respect ;  nor 
is  this  subjection  understood  to  impair  or  qualify 
his  property,  which  is,  notwithstanding,  consider- 
ed to  be  ahsohitr  The  amplest  estate  is  that  of 
a  fee-simple-,  and  such  an  estate  can  be  had  only 
in  property  that  ia  inheritable,  and  of  a  puruMp 
nent  nature;  fur  we  speak  of  a  fee-simple  in  lands 
and  franchises,  but  never  in  ships  or  goods. 
Though  teneneota  are  said  to  be  possessed  in 
fee-simple,  yet  this  is  in  reference  to  the  land, 
which  includes  things  attached  to  it ;  but  if  one 
puts  a  building  upon  another  's  land  by  lus  per- 
mission, the  boiMing  is  Us  penonal  property,  in 
which  he  cannot  hnvr  n  f^e  ?imple;  hut,  if  he  puts 
it  on  his  own  land,  be  then  may  have  a  fee-»imple 
in  land  and  tenement,  eoostdered  as  one  eub- 
ject.  A  fee-simple  is  the  estate  out  of  which 
other  lesser  estates  are  said  to  be  carved ;  as  a 
fise-conditional,  snoh  as  a  fee-tail,  and  a  base  fee, 
which  is  also,  in  effect,  a  conditional  fee ;  a.'i.  if 
land  be  granted  tn  certain  persons,  tenants  of  D, 
who  are  to  have  the  lands  only  as  lung  as  they 
eentinue  to  be  tenants  of  D,— this  is  a  base  fea 
A  convrynnce  to  a  grantee  and  h',?.  heirs  gener- 
allj,  and  without  qualification, gives  a  fee-simple; 
but  if  Iho  estate  be  limited  to  oertain  heirs,  or 
limited  in  time,  or  have  any  condition  or  qualifi- 
cation, which  may  defeat,  or  terminate  it,  it  is 
something  less  than  a  fee-simple. 

FEED.  The  quantity  of  oats  or  of  oUier  prov- 
ender r^ivcn  at  one  time  to  any  domestic  animal, 
but  particularly  to  a  horse.  The  feed  of  oats  for 
a  hone  Tarica  In  quantitf  in  dilbrant  Astriets ; 
but  it  OQi^ty  for  the  sake  of  nniibnnitj  of  tMai> 


ment  during  journeys  and  after  remoTsls,  to  be 

everywhere  understood  as  amounting  to  a  gallon  ' 
or  the  eighth  part  of  abusbe),  weighing  on  the 
average  about  4^  lbs.  '  I 

FBBDER,  in  canal-building.  In  order  that  > 
water  may  not  be  wanting  in  nnv  part  of  a  canal, 
built  on  different  levels,  a  supply  is  insured  at  1 1 
the  highest  levd,  and  thus  gndnallj  pasma  off,  jl 
throuL'li  the  locks,  to  the  lowest.  The  streams,  . 
which  furnish  the  water  at  this  and  other  points,  1 
are  called  feedtn.  , 

FEEDING  OF  ANIMALS.  The  dietetic  treat- 
ment of  animals,  as  to  at  once  the  kinds,  the  | 
quantity,  the  frequency,  the  preparation,  and  the 
conditiMi  of  their  food,  and  the  external  circom- 
stances  under  which  it  is  given.  The  sorts  of 
food  proper  for  man  are  noticed  in  our  article  i 
AnwAii  Fcon;  the  sertsof  food  proper  fer  the  lower  j 
animals  of  the  farm  are  noticed  in  our  articles 
Food  and  Foddeb  ;  the  elementaxj  constituents 
of  the  proper  food  of  both  man  and  the  lower 
animab  an  noticed  in  our  attides  Auhbntary 
PaiKcrPLES  and  NrrRirios;  the  special  feeding  of 
some  animals  for  particular  purposes  is  noticed 
in  oar  artkles  Osw,  CSow,  and  FAnmim  oi  Cat- 
tle;  the  general  dietftic  treatment  of  the  several 
classes  of  farm  animals,  is  noticed  in  our  articles 
Cattlb,  Ox.  Hofesa,  Snnr,  Hoo,  and  POoupar; 
the  preparation  of  f<K>d  for  the  animals  of  the 
farm-yard  or  farm-offices,  is  noticed  in  many  of  I 
our  articles,  particularly  Boiliko,  8TEiiiisa,  I 
CuArr>CoTTBR,  Bttvisuio  Oour,  and  Banv  Hsv- 
AfJEMEXT;  and  the  external  circumstance?  nnder 
which  the  food  of  farm-animals  is  administered 
are  also  noticed  in  nnmy  of  onr  artadee,  partica* 
larly  Cow-IIor?r,  (H  .'5itki>.^,  Stable.  Sir.  1.1*.  Cal- 
endar, BusLTEK,  and  Fabm-Bcildikos.  Though 
the  topics  proper  to  the  present  artide,  thardbre,  | 
might  be  discussed  at  great  length,  and  pursued 
through  multitudes  of  ramifications;  yet,  to  pre- 
vent wasteful  repetition,  they  mu&t  b«  restricted 
within  such  limito  ae  ahaU  not  invade  those  ef 
any  of  the  articles  nnw  named. 

Tht  Gmmd  PrincijUct  of  FetHng. — A  wervad- 
ing  law  in  all  proper  feeding  of  anitnalsi  Mt  one  ! 
which  in  several  instances  is  groasly  violated  in 
the  dietetic  treatment  of  the  live-stock  of  roiUr 
titudes  of  farms,  is  the  use  of  as  large  a  propor- 
tion of  nitNgenouB  principles  as  shall  maintain 
the  normal  amount  of  nitrnn-iin  in  the  assimila- 
tions and  secretions  of  the  animal  system.  Nitro- 
gen la  emphatically  the  chataotoristie  dement  of  I 
both  animnl  -sriTaniFm  and  animal  nliinrnt, — not 
only  in  the  case  of  carnivorous  animals,  but  in  the 
case  alao  of  the  heibivorona,  and  especially  of  the 
granivoroua  ;  and  whenever  it  is  not  present  in 
due  qtiantity  in  the  food  of  any  individuals,  tbsy 
cease  to  acquire  substance,  begin  to  lose  strength, 
and  eventually  lose  constitutional  vigour  and 
healthiness,  and  sink  into  emaciation  and  death. 
"  The  increase  of  the  mass  of  the  body,  the  de- 
velopment of  iticrgani^aad  the  supply  of  waste,"  ' 
,sayt  Uabif,  "are  an  dopMden»ciktbo  Mood,  that 
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it,  OB  the  ingredimti  of  tho  Uood ;  and  tboM 
wlwttiii  I  w  only  can  properly  be  called  nutritious, 
or  considered  food,  •which  arc  capable  of  oonver- 
stoa  into  blood.  To  detertniQe,  therefore,  what 
fobftenee*  are  4MpnU*  of  affording  nourishment, 
it  is  only  necessary  to  ascertain  the  composition 
of  the  food,  and  to  compare  it  with  the  ingre- 
dioBto  of  Iho  blood.  Bot  tho  oliiof  faigndiento 
of  the  blood  contain  nmrly  17  per  cent,  of  nitro- 
gaa  i  sad  no  part  of  an/  organ  of  the  bodj  con> 
luao  Ibm;  and  aainMb  eumet  be  &d  on  inatten 
destitnto  of  nitrogenised  constituents.  But  vege- 
table fibrine,  vt-fretahle  albumen,  and  caseine 
are  the  true  nitrogenised  constituents  of  the  ibod 
of  gnunahrarous  animals."  He  then  shows  that 
the^e  three  principles  contain  the  same  elements, 
in  the  nme  proportion  hj  weight,  and  are  iden- 
tittl  ia  eonpontioii  with  aaimsl  Hbriae  sad  ani- 
mal albumen,  the  nitrogenised  and  most  imp'  r- 
tsot  cooatituents  of  the  Uood.  Dumas  also  has 
traoed  and  deuoastraled  the  perfect  parallelism 
bdwaen  the  nitrogenuuB  vegetable  principles  as 
thi?y  exist  in  ee^'ds  and  other  esculent  parts  of 
pUuts,  aad  the  nitrogenous  animal  principles  as 
thof  esiat  in  the  organised  system  of  animals. 
Tegetable  fibrine  and  vegetable  albumen,  in  fact, 
haxdiy  diffMT  from  animal  fibrine  and  animal  albu- 
AM  evott  ia  fisna ;  ud  tiie  Ibitner  are  simply  the 
latter  in  a  state  exterior  to  the  animal  system, 
and  of  elaboration  independently  of  it,  and  of 
thoroogh  preparedness,  under  the  bonign  ar- 
rftogeoMata  of  the  Creator,  to  be  taken  into  it 
for  its  appropriation  and  support  Wh^n,  thfre- 
fore,  the  nitrogenous  principles  are  a-wiuitmg  in 
tho  slaMI  bod  of  animals,  tho  vary  flesh  and 
b'.»d  must  rapidly  die  out  for  want  of  aliment ; 
and  when  these  principles  are  in  deficient  quan- 
tity, tfaa  Ml  aad  blood  win  fiul  ozactly  in  the 
proportion  of  the  deficiency. 

An  important  and  familiar  iUostration  of  this 
nUe, — quite  sufficient  to  show  the  nsowrity  of 
attention  to  it  in  all  the  departments  of  feeding 
lire -stock,  —  h  nfforded  by  the  alimenting  of 
sheep  or  cattle  upon  turnips.  The  proportion  of 
the  attragaaeaa  priadplsB  in  konipa  ii  aaough 
to  prevent  any  perceptible  diminution  of  strength, 
aad  even  enough  to  promote  a  certain  degree  of 
aad  bsaUhiasM,  but  not  aear  enon^  to 
Inoe  a  maximum  or  even  a  normal  develop- 
it  of  bulk  and  energy  in  the  animal  system  ; 
ao  tJmt  sheep  fed  on  turnips  cannot  duly  thrive, 
•ad  tvilt  not  favourably  &tten  nnksi  they  receive 
niso  a.  portion  of  the  cereal  grasses,  of  oil-cake, 
or  of  aome  other  highly  niteogenous  food.  "  Ao- 
ausdiag  to  l>r.  Daabeaj,**  saji  the  Rev.  W.  Thorp. 

turnip*  contain  in  about  50  tons,  or  100,000 
Uw.  weighty  92,762  lbs.  of  water  and  carbon, 
INi  «f  isad  iagredisttts,  and  1,680  lbs.  of 
aaoAe.  Now  26  tons,  being  an  average  weight 
for  oee  acre  of  land,  will  only  contain  840  lbs.  of 
nrtro^ea ;  hence  we  way  see  the  aeoetwity  of  | 
gfwin,  ai  practised  by  Meam.  CUldws 
Tha  ftminr  statM  thai  ihaep 


fed  irith  tlia  addition  of  half  a  piirt  of  barley  per 
sheep  per  day,  half  a  pound  of  linseed-cake,  a 

little  hay,  and  with  a  constant  supply  of  salt, 
become  ready  for  the  butcher  in  ten  weeks,  and 
gain  of  flesh  and  tallow  33  lb«.  to  40  lbs.  per 
head, — (one  8heep  gained  5 o  lbs.  in  twelve  weeks), 
— and  that,  with  artificial  food,  30  tons  of  turnips 
will  feed  00  dieep ;  while,  on  the  ntnal  plan  of 
feeding  on  turnips  alone  out  of  doors,  the  aver- 
age of  the  country  is  that  20  tons  of  tornips  will 
feed  10  ihsep  ia  19  weeki,  with  a  gaia  of  only 
20  lbs.  of  flesh  and  tallow.  The  barley  and  cake 
cost  from  6d  to  lOd.  per  week  for  each  sheep; 
and  the  turnips  with  this  addition  thus  go  eight 
times  as  far,  or  produce  eight  times  the  amount 
of  flcph  and  tallow.  The  turnips  alone  go  four 
times  as  far,  for  30  tons  feed  60  sheep,  while  on 
thoinaal  pbaof  fiseding  they  woidd  only  feed  16 
Fheep ;  but  the  same  weight  of  turnips  with  arti- 
ficial food  produces  also  very  nearly  doable  the 
amovat  of  fisah  aad  tallow,  aad  tberefhre  goee 
eiglit  times  as  far.  The  practice  of  Belgium  is 
also  in  strict  conformity  with  the  principles  kid 
down  by  Professor  liebig  ;  for  not  only  are  all 
their  animals  kept  up  aad  fed  in  houses,  but  the 
mixture  called  brassin  consists  of  tho  flojir  of 
nitrogenous  grain  mixed  together  with  ro^ts." 
See  the  arUde  BBamir. 

Another  pervading  law  in  all  proper  feeding 
of  animals,  and  one  which  has  been  grievously 
overlooked  in  almost  aU  experiments  tar  aaoer- 
taining  the  relative  effects  upon  cattle  of  difier- 
ent  kind?  of  f  i  1  \n  the  maintaining  such  a 
warmth  by  shelter  during  the  cold  season  of  the 
year  as  ihall  pveveat  a  waiteftil  espenditnre  of 
animal  heat  by  radiation  into  the  atmosphere, 
and  tlierefore  a  wasteful  expenditure  of  aUmeat 
in  producing  volumM  of  beat  in  Ken  of  thoie 
lost  by  radiation.  The  living  systems  of  animals 
constantly  assimilate  large  quantities  of  carbon 
and  hydrogen  from  their  food ;  the  mutual  ac- 
tion of  oxygen  and  these  elements  of  food  is  sup- 
posed to  be  the  chemical  accompaniment  of  their 
vital  heat ;  and  the  dissipation  of  the  carbon  and 
part  of  the  hydrogen  from  the  blood  by  oxygeetae^ 
ment  or  the  formation  and  cxpnlsinn  of  carbonic 
acid  and  aqueous  vapour,  are  supposed  to  be  the 
ohemioal  acoompanimtet  of  leipliation ;  so  that 
the  amount  of  nourishment  required  by  the 
animal  body,  or  at  least  of  the  carbonaceous 
and  hydrogenous  elements  of  nutrition,  is  theo- 
retically assumed,  and  has  heea  fKaetleally  taeled, 
to  be  proportionate  to  the  expenditure  of  heat 
generated  within  the  system,  whether  that  ex- 
penditnie  have  the  form  of  aeodaimled  breath- 
ing  and  incrensed  perspiration  occasioned  by 
exeroisOt  or  of  excessive  radiation  oocaaionsd  by 
the  relatiTely  low  temperataia  of  the  aufoiuid* 
ing  air.  The  dothsi  of  man  and  the  ahdter  of 
brutes,  therefore,  serve  in  winter  as  an  equiva- 
lent for  a  certain  amount  of  food.  The  more 
warmly  men  are  clothed  and  brutes  are  sbelteved^ 
withia  oartata  limits,  the  lem  food  will  thqr  eoa> 
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■ume  ;  and  the  lew  protcetod  tluf  we  from  th« 

Colds  of  winter,  also  within  certain  limits,  the 
more  food  do  thej  require.  "  If,"  says  Liebig, 
"we  w«Fe  to  go  naked  Hieo  oertidii  «vtg»  tribes, 
or  if  in  hunting  or  fishing  we  were  exposed  to  the 
Mine  degree  of  cold  as  the  Satnoyedes,  we  should 
bt  able  with  case  to  consume  10  lbs.  of  flesh,  and 
perhaps  a  dosen  of  tallow  candles  into  the  bar- 
gnin  finily,  at  warmly  clad  travellers  have  related 
with  &i>tuaiahment  of  these  people.  We  should 
fthea  be  able  to  take  the  same  quantity  of  brandy 
or  train  oil  without  bad  efTects,  becanRO  tha  car- 
bon and  hydrogen  of  these  substance  would 
only  saffioe  to  keep  up  the  equilihriom  between 
the  external  temperature  and  that  of  our  bodies." 
Want  of  attention  to  the  conservational  power 
of  eomfortable  external  heat  vpon  internal  ali- 
ment hae  utterly  vitiated  moltitudes  of  cxp(>ri- 
ments  respecting  the  feeding  properties  of  differ- 
ent kinds  of  food,  and  occasions,  throughout  the 
kingdom,  a  itnpendoaa  amount  of  eonatant  waat^ 
ful  expenditure  of  winter  provrnr^rr  "  If,"  says 
the  fiev.  W.  Thorp, "  we  apply  this  to  the  want 
of  shelter  to  our  sheep  whUe  feeding  upon  tur- 
nips in  the  winter  season,  when  the  temperature 
of  the  nights  is  frequently  below  the  freezing 
point  of  water,  and  this  over  three  millions  of 
acres  uf  tumipa  in  the  kingdom,  we  shall  find  the 
loss  of  food  very  great  indeed.  Mr.  Childers  of 
Gantley  and  Mr.  H.  S.  Thompson  of  Kirby  HaU 
hafe^  np«i  n  email  aeale,  fed  aheep  in  ahede  dur- 
ing th-^  winter;  and  th?  former  rars  that  the 
sheep  in  sheds  consume  nearly  one-fifth  less  food 
and  make  one^hhrd  greater  progress,  than  these 
fed  with  the  very  same  food  in  the  open  field,  or 
very  nearly  the  same  food  will  feed  double  the 
number  of  sheep.  Mr.  Morton  informed  Professor 
Playfair  that  200  sheep  in  the  open  field  eat  24 
11)8.  of  swede  turnips  each  daily,  while  another 
100,  having  a  covered  shed  and  a  yard  to  run  in- 
to «t  pleaeure^  only  eat  eaeli  iO  Ibe.  of  awedea^* 

The  Feeding  of  Iloraes. — The  feeding  of  horses 
ought  to  he  modified  according  to  the  circum* 
itanees  of  eHnmte^  natoial  hwbage,  season  of 
the  year,  the  state  of  the  animals*  health,  and 
the  kind  and  degrees  of  their  labour.  Hordes 
brought  up  in  a  severe  climate,  on  hard  fare,  and 
with  scantiness  of  nourishment  would  be  injured 
by  such  nice,  comfnrtnhle,  and  profuse  dietary 
treatment  as  is  essential  to  the  strength  and 
heaMi  e#  horaae  brought  up  amidat  genial 
warmth,  on  fine  food,  and  with  constant  abun- 
dance of  provender.  The  proper  food  of  farm 
horses  may  be  classified  into  green  herbage,  dried 
herbage,  grain,  pulse,  roots,  mixtures,  and  cooked 
food.  All  thf"  simple  kinds  of  these  r.re  fully  con- 
sidered in  the  article  Fooo,  and  in  the  numerous 
artieiea  on  the  respeetive  nutritive  planta  and 
parts  of  plants  which  are  there  enumerated. 
Mizturea  of  ssveral  kinds  are  now  in  much  use ; 
they  ean  be  varied  to  anit  the  diflbnnt 
stances  of  horses,  as  to  at  once  season,  habits, 
healih,  and  laboor;  they  can  be  ao  modified  aa  to 


aet  medieinan7,aa alteratives,  as  tonics,  as  aperi' 

cnts,  or  in  other  capacities;  and  they  have  been 
proved  by  abundant  trial  to  be  both  economical 
and  grateful,  both  eonvenient  and  elBelent.  One 
excellent  sort  of  nutritive  mixture  consi^fR 
one  part  of  chaffed  or  thoroughly  cut  prime  hay, 
two  parts  of  chaffed  or  thoroughly  eut  eleui 
straw,  and  one  part  of  well-bruised  but  not 
ground  grain  of  oats.  Cooked  food,  confi'tin? 
principally  of  potatoes,  turnips,  parsnips,  and  car- 
rota,  pomeMee  aome  of  the  properties  (mT  chyme, 
saves  the  toil  of  mastication,  enables  a  feeble 
horae  to  swallow  a  given  portion  of  nourishment 
In  a  twelfth  or  an  eighteenth  part  of  the  tine 
requisite  for  receiving  it  in  the  form  of  dry  hay, 
and  is  well  suited  to  the  general  condiUcm,  and 
especially  to  the  weaken^  digestion,  of 
which  have  been  injured  by  very  severe 

Colts  are  kept  in  pasture  fields  during  sum- 
mer, and  in  open  sheds  of  the  farm  yard  dur- 
ing winter;  yet,  whenever  the  eircumstaaoes  of  j 
a  farTH  can  afford  such  accommodation,  they  i 
ought,  throughout  the  winter,  to  have  free  ao-  |l 
cess  to  a  pi^odr,  and  to  be  kept  alternately  |i 
there  and  in  the  sheds,  according  to  the  tcmjK'ra- 
ture  of  the  weather.    The  time  for  removing  . 
them  to  the  pastures  is  as  eaily  in  spring  as  saf*  ,  | 
ficient  herbage  can  be  found  for  their  support ;  : 
and  the  time  for  removing  them  to  the  farn)-yard,  [' 
is  when  the  herbage  ceases  to  be  sufficient,  | 
whether  wintry  temperature  have  eommeneed  or 
not.    They  ought,  lik'^  rrnng  oxen,  to  enjoy 
abundance  of  litter  in  the  sheds;  and  they  may  \ 
be  fed  during  the  former  half  of  winter  upon 
straw  and  green  food,  and  during  the  latter  half 
on  hay  and  green  food  or  turnips;  and,  in  order 
to  prevent  retardation  to  their  growth  and  per-  ;| 
manent  ii^ury  to  their  strength,  they  ought  st  '• 
all  seasons  to  receive  abundanoe  of  urishment. 

The  dietetic  treatment  of  the  teams  or  work-  | 
ing  honea  of  feme,  la  eseeedlngly  different  in  , 
different  districts  and  at  different  seasons;  nm! 
for  the  purposes  both  of  health  to  the  animals 
and  of  economy  to  tbdr  ownera,  it  admita  of  eon- 
siderable  variety  in  the  department  of  shelter, 
and  of  very  great  variety  in  the  department  of  [| 
food.   The  following  method  is  recommended  by  \ 
Professor  Low  asbUh  aimple  and  eOeietttyaad  i 
as  capable  of  being  practised  upon  every  farm,  i ' 
About  the  beginning  of  October,  or  when  the  pas- 
tnres  or  other  green  feed  fell  In  autumn,  the 
horses  are  put  on  hard  f  rd,  and  n  ci  irf' a  daily 
allowance  of  20  lbs.  of  bay  and  2  gallons  of  oatSi 
or,  in  Ueu  of  n  portion  of  the  oats,  th^  may  ra* 
ceive  a  nlgbt-fead  of  cooked  roots,  mixed  with  a 
little  com,  and  seasoned  with  salt;  nnd  both  now 
and  at  subsequent  periods,  they  should  be  fed 
three  timea  in  the  day,— in  the  morning,  at  raid* 
day,  and  at  night.     In  Knvcmber,  December, 
and  January,  they  continue  to  receive  the  same  i< 
allowanoe  of  oata,  or  of  eooked  feed  in  lien  of  a  r 
portion  of  the  oats;  but  they  are  wholly  deprived 
of  thor  haji  and  reoetve  instead  ofit  peaaenitraw, 
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beaiMtnir,  Oftt-strsw,  or  chaff-eot  wheat-straw. 
At  the  beginning  of  February,  they  begin  again 
to  receive  their  hay ;  from  the  comincnccment  of 
the  busy  period  of  spring,  or  from  oat  seed-time 
till  about  the  beginning  of  Juno,  Ihuv  receive  a 
daily  allowance  of  3  gallons  of  oat«,  or  a  night- 
feed  of  cooked  food  in  lieu  of  a  portion  of  tUs  al- 
lowance: and  from  the  beginning  of  June  till 
the  beginning  of  October,  thoy  receive  a  daily  al- 
lowance of  only  one  gallon  of  oats,  and  otherwise 
■M  citlier  fed  entirely  on  out  green  food,  or  are 
pastured  dnring  the  iiiglit  and  fed  on  cut  forage 
during  the  intervals  of  work  in  the  day.  In  all 
dietetieftl  treatment  of  fann-boxMfl>  wlwttfrar  be 
the  particular  methods  of  it,  and  whatever  the 
kinds  and  ^nirieties  of  the  food  lued,  thorough 
care  should  be  exercised  to  keep  the  animali  in 
vaifonnly  good  erudition.— ^never  to  allow  them 
eron  srir!;htly  to  fall  off;  for  the  partial  loss  of 
their  labour  during  the  period  of  recovering 
them  firom  reduced  eondition,  will,  in  every  in- 
stance, amount  to  several  times  the  value  of  all 
the  food  and  shelter  requiaite  to  prevent  a  £aU- 
iBg-o£ 

Th^  Feeding  of  Cattle — Several  principal  points 
in  the  dietetic  treatment  of  cattle,  as  to  both  food 
*ad  shelter,  have  been  the  topics  of  violent  con- 
flict of  opinion  among  practical  agriculturists  and 
Btock-fanners.  The  n?e  of  the  turnip  ifl  now  so 
general  and  important^  and  has  become  so  identi- 
fled  Ifoth  with  the  general  dietetic  system  of  the 
farm  and  with  tliO  improved  methods  of  tillage, 
Mlowing,  and  rotation,  that  we  might  reasonably 
expect  it  to  be  the  subject  of  a  thocougfaly  con- 
sidered and  somewhat  uniform  opinion ;  yet  this 
p-tat  tf'pic  in  particular,  and  many  other  topics 
of  cattle-diet  in  general,  arc  either  matter  of  con- 
trofCTsy  or  matter  of  utter  oversight,  on  the  part 
•>f  very  djj^tingui.Hlied  agrictilturtil  \vritors.  Mr. 
Brown,  in  his  Rural  Affairs,  notices  indeed  the 
eoiwuDption  of  turnips  by  cattle  and  sheep>  but 
does  not  discuss  it ;  the  author  of  the  Complete 
Grazier  writes  minutely  enough  about  joking 
oxen,  bat  does  not  dunr  how  they  are  to  be  either 
fed  or  fettened}  the  author  of  the  Bufthandry  of 
Scotland  discusses  the  comparative  profits  of  feed- 
tag  cattle  and  feeding  sheep,  yet  strangely  enough 
does  not  discuss  the  absolute  manner  of  feeding 
either.  Lvudon.in his Encyclopcdiaof Agriculture, 
compresses  into  very  brief  space  ail  he  has  to  say 
fcqieetiag  both  the  food  and  the  hotisf  ngof  catUe; 

CuUey  says  nothing  whatever  upon  the  uf^e  <'f  the 
turnip  or  any  of  the  details  of  dietetics ;  Lord 
Kajnes,  Dr.  Coventry,  London,  Young,  and  others, 
widely  disagree  from  one  anotlier  respecting  the 
q  J  entity  and  the  richness  of  food  proper  for 
yoong  cattle;  and  most  of  the  eminent  practical 
wrtfcsa,  indoding  STill,  Toung,  Doyle,  Stephens, 
3^[ar3hall,  and  the  writers  of  the  agricultural  re- 
ports on  counties  communicated  to  the  Board 
of  Agriculture,  exhibit  most  perplexing  contra- 
and  discrepancies  of  opinion  ropecting  a 
It  proportion  of  the  most  important  points 
II. 


of  both  the  sheltering  and  the  feeding  of  all  kinds 

of  cattle. 

One  cause  of  all  this  want  of  ascertained  prin- 
ciple in  cattle-dietetics  has  been  inadTertenoe  to 

the  great  ol'ject  of  winter-feeding. — the  bringing 
of  the  cattle  as  speedily  as  possible  to  maturity, 
with  amininnim  «f  cost  and  a  sukinram  of  manure 
I  and  of  0esh;  another  cause  has  been  great  dcfec- 

'  tivcncp'i  in  the  condition  of  expcrin-.rnt;;.-— Ruch 
for  example  as  should  bring  uul  nearly  tiie  same 
results  from  poor  food  and  good  shelter  as  from 
rich  food  and  bad  shelter,  with  iit  any  attempt 
to  ascertain  the  proportion  of  the  results  due  in 
either  case  to  the  influence  of  cfiinate,  temper- 
ature, ventilation,  and  litter;  and  a  third  cause 
has  been  ignorance  of  animal  physiology  and  vege- 
table chemistry,  or  of  the  relation  between  the 
proportions  of  certain  proximate  principles  in 
substances  used  as  food  and  the  production  of 
flesh,  fat,  and  general  substance  in  the  bodies  of 
the  aidtnals  fed.  Great  light  has,  within  the  last 
few  years,  been  thrown  upf  n  the  gnhject  of  the 
proper  or  economical  feeding  of  cattle  by  the 
scientific  inveBtigations  of  BousNngault,  Payen, 
Dumas,  Licbig,  Johnston,  and  other  agricultural 
chemists;  and  whatever  of  this  seems  available 
in  practice  is  exhibited  in  our  articles  Fattksixg 
or  Animals  and  Foddeu,  and  in  all  those  on  the 
principal  substances  used  either  for  food  or  for 
litter. 

The  dtflerenoes  of  opinion  of  some  of  the  most 

distinguished  non-chemical  agriculturists  respect- 
ing the  proper  degree  of  nutrititmsaess  io  the  food 
of  cattle,  are  stated  as  follows  hj  a  writer  in  the 
second  volume  of  the  Quarterly  Journal  of  Agri- 
culture:— "Sir  John  Sinclair  thinks  that  cattle 
may  loathe  too  much  rich  food  at  a  time;  where- 
as Lord  Kames  says,  that  his  instructions  are  in- 
tended to  mal<e  cattle  tat  the  greatcpt  quantity 
possible.  Dr.  Coventry  says,  the  quantity  of  good 
aliment  necenarj  to  iatten  an  animal  when 
young,  is  found  to  be  much  greater  than  what 
would  be  sufficient  to  do  this  when  it  is  more  ad- 
vanced in  life ;  whereas  Mr.  Loudon  observes, 
that  'in  young  growing  animals,  the  powers  of 
digestion  are  so  great  that  they  require  le?s  rich 
food  than  such  as  are  of  mature  age ;'  and  Mr. 
Young  remarks,  that,  'it  is  not  right  to  keep 
yearling  calvo.';  and  two-year-olds  together,  he- 
cause  the  younger  the  cattle  are,  the  better  they 
riiould  be  fed,*  not  because  of  the  obvious  reason, 
that  the  older  would  drive  about  the  younger  cat- 
tle. Dr.  Coventry  seems  to  consider  the  giving 
of  rich  food  to  young  growing  cattle,  except  for 
the  purpose  of  improving  the  Iweed,  as  w  a.'^teful ; 
and  'pampering,'  as  ho  terms  early  feeding,  he 
says,  'prevents  the  whole  animal  from  becoming 
course  and  laigo;*  and  Mr.  Cull^  rigoioes,  'that 
the  small-boned,  true-proportioned  cattle  are  the 
very  sort  that  produce  more  fine  than  coarse, 
that  laj  their  fkt  npim  the  valuable  parts,  and 
always  feed  in  much  less  time  than  the  big-boned 
coarse  set,'  'To  produce  the  most  perfect  form- 
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ed  animal,'  says  Mr.  CUae,  'abundftni  Douriii}t- 
ment  U  neoenary  from  th«  earlieat  period  of  its 

existence,  until  its  growth  is  coniiil.  to,'  "  The  use 
which  aa  intelligent  fanner  ought  to  make  of 
these  conflicts  of  opinion,  is  to  ezeroise  hie  own 
judgment,  to  attach  doubtrul  weight  to  even  the 
most  confidentassertions  of  theoretic  r,1i>.,:rver8,to 
acquaint  himself  well  with  the  sciemltic  principles 
of  feeding,  or  with  the  connexions  between  the 
funi-tiotiH  of  cattlo  and  the  chcrairal  proportiff 
of  their  food,  and  to  appeal,  for  the  solution  of 
•ay  difficult j«r  the  obtidninf  of  nay  information, 
far  more  to  these  principles  than  totheneults 
of  looee  and  genoral  observations. 

Hm  iMifc  nethode  of  feeding  cattle,  ae  to  hoth 
their  own  health  and  the  profit  of  their  owners, 
are  m  powerfully  modified  by  both  the  character 
of  the  farm  and  the  nature  of  the  breed,  that  a 
method  quite  excellent  for  one  set  of  farms  and 
breeds  would  be  either  absurd  or  altog<  tlier  im- 
practicable for  another  set  lu  this  connexion, 
some  mnwrke,  in  our  artieles  OattiiB,  Bbxtoiiio, 
and  Croshi.vu,  on  the  mutual  adaptation  of  breeds 
and  climatee,  ought  to  be  well  considered.  A 
large  proportion  of  cattle  of  the  hardiest  breeds, 
and  aoHUdderablc  proportion  of  those  of  the  finer 
breeds, are  reared  to  a  ci  rtaWi  j>  'i'it  by  farmers  who 
have  few  other  resuurccis  tnan  tMOSOof  mere  pw- 
ture,  and  cannot  profitably  attempt  the  prooew  of 
fattening,  and  are  then  sold  to  fanners  who  prac- 
tise a  system  of  mixed  husbandry,  and  possciis  all 
the  reeouroeB  «f  Aelter  and  food  requisite  to  ma- 
ture cattle  for  the  shambles,  and  depend  in  a  large 
degree  for  the  profit  uf  their  farms  upon  the  adroi- 
tei7  with  which  they  make  yearly  transference;; 
of  stock,  and  the  skill  with  which  they  eubordi- 
natc  the  winter  feedinrj  of  them  to  the  econotny  e  f 
green  fallows  and  to  a  far-sighted  rotation  of  ara- 
ble orope.  Th«  mountdn  cattle,  when  brought  to  | 
their  new  quarters,  are  in  many  in^'tances  so  K  an 
and  meagre,  and  sometimes  so  young,  as  not  to  be 
natomUb  for  th«  butdier  in  a  lew  time  than 
twelve  or  even  eighteen  montlis;  and,  in  such  cases, 
they  arc  usually  fed  during  the  first  winter  on 
straw  or  coarse  meadow-hay,  with  a  small  allow- : 
ance  of  green  food,  and  am  either  graced  or  fn\\.\ 
ed  dnrinj^  the  fjlluwin^  isummer,  and  are  tiii.illy 
fed  during  the  second  winter  with  whatever 
aTaUaUe  food  i»  believed  to  be  most  suitable  for 
fottening  thorn.  The  cattle  r.f  b;.tter  Ijroeds, 
when  reared  on  grass  farms  and  transferred  to 
mixed  onee,  are  purchased  by  their  second  owners 
at  various  stajros  of  age  and  maturity,  and,  for 
the  most  part,  are  fed,  in  their  new  quarters,  only 
during  u  isioglo  winter,  or  at  most  till  some  time 
in  the  following  summer.  j 

But  whether  cattle  are  treated  in  this  manner, 
or  are  fed  to  maturity  and  finally  fattened  where 
they  are  bred,  the  chief  points  of  doubt  or  nicety, , 
or  questions  of  either  imp<M  tanee  >  t  difTlculty,  as 
to  their  dietetical  treatment,  have  reference  to  i 
their  winter-feeding.  AU  other  point!  are  easily  ' 
settled ;  and  the  principal  of  these,  relating  to  the  | 


management  of  pastures,  to  the  rearing  and  dia<- 
posing  of  calves,  to  feeding  with  direct  adapta- 
tion to  the  dairy,  and  to  the  practice  of  sta'i-feed- 
iog  in  summer  as  well  as  in  winter,  are  discussed 
in  our  artides  GaAas-LAitMy  PAsroaK,  Calf,  Cow, 
Daiky,  and  Soiujiq.  Kow  the  practical  amount 
of  all  the  sound  priticiplcs  involved  in  winter- 
feeding,  is,  as  we  already  stated,  to  bring  the  cat- 
tle to  the  soonest  possible  maturity  with  a  mini-  ,  < 
mum  of  cost  and  a  maximum  of  manure  and  of  j  | 
tlesh;  and  just  in  the  degree  in  which  the  results  '  j 
of  any  one  method  approach  thb  amount,  they 
prove  that  methiiil  to  he  good.    "At  whatever  | 
rate  of  rent  a  duiuer  holds  his  land,"  remarks  ' 
the  periodical  writer  formerly  quoted,  *Ht  isrery  j 
obviously  fur  his  interest  as  a  matter  of  profit,  to  j 
regulate  the  treatrnont  of  his  cattle  in  winter,  by    .  ^ 
the  principle  of  bringing  them  aa  hoon  as  possible    ■  \ 
to  maturity,  and  of  keeping  them,  after  thai 
period,  as  ph'.rt  a  time  as  possiMe  in  hii^  pnyof?- 
eion.   This  is  a  principle  in  economy  which  no 
one  will  be  disposed  to  dispute;  and  it  gives  rise 
to  many  questions,  such  as.  What  breed  of  cattle 
comes  soonest  to  maturity  1  What  mode  of  treat-  ' 
ing  the  Cattle  themselves  will  bring  them  soonest 
to  maturity  ?    What  rotation  of  cropping  will 
command  the  greatest  q\iantity  of  riH)d  f  ;r  bring- 
ing cattle  soonest  to  ujulurity  .'  And  uiider  what 
fjstem  of  husbandry,  as  afiocting  the  reciprocal 
assistance  which  stuck  and  crop  afford  each  other, 
will  cattle  be  brought  soonest  to  maturity  ? 
These  are  all  important  questions  in  themselves  ; 
I'Ut  the  answers  to  the  ni  all  f(.irm  corollaries  to 
the  general  principle,  that  the  sooner  cattle  are 
brought  to  maturity,  and  disposed  of,  the  mure 
profitable  they  the  farmer." 

Several  of  t!ie  chief  questions  involved  in  this 
great  principle  ore  concentrated  in  tho  grand 
question  of  tile  kinds  of  food  which  hestoombioe 
fattening  pe  wer  with  general  economy;  and,  be- 
ing all  intricate  in  themselves,  they  oombine  vdth 
tiie  intricacies  of  vegetable  chemistry  and  ani- 
mal physiology  and  the  mutual  subservience  of 
the  two,  to  render  tolerably  good  solutions  of  that 
grand  question  very  numerous,  and  prime  or  very 
excellent  solutions  of  it  eiecedingly  difficult  80 
many  ns  a  dozen  or  n  pcore  of  ftelcctimis  of  ff>od, 
or  of  the  proportioniugs  and  alternations  of  some 
of  the  best  idimentary  substances,  may  very  wcU 
combine  the  pppcdy  fntt'  riinjr  of  cattle  witK 
generally  economical  results ;  and  yet  every  one 
of  them  may,  upon  investigation,  prove  serioosly^ 
faulty  in  comparative  dearth,  in  deficient  adnp> 
tation  to  rotations  of  cropping,  in  excess  or  under- 
quantity  of  some  of  the  substances,  or  in  waste- 
ful disproportionatcness  of  some  of  the  chief 
proximate  princiiiles  of  nutrition,  .\pain,  there- 
fore, must  we  hint  the  necessity  of  intelligent 
farmers  making  a  vigorous  use  of  their  own  judgw  I 
ment;  and  we  must  refer  them  to  the  articles  a],  | 
ready  alluded  to,  and  restrict  ourselves  here  to 
two  or  ibtei  genml  remarks.  1 

Coarse  and  comparatively  innutritioua  food,  | 


1 
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mmIi  o  tfeKvr  emn  wImb  duff-oat,  ought  not  to 
be  QMd.   Both  vegetable  chemistry  and  general 

etonomy  wil!  speedily  demonstrate  to  a  reflcctiac; 
fkrrner,  thai  oil  the  straw  available  for  cattle  from 
a  good  system  of  votatioil  is  most  profitably  cm- 
ployed  in  the  way  of  litter.  Tlio  number  of  cnt- 
tk  kept  during  any  season  upon  a  farm,  ought  to 
be  rather  m  nnii  mr  two  bebw  tbw  even  m  frac- 
tion ali-ivo  the  par  of  existing  provision  for  foctlinE: 
them  into  good  condition.  Not  only  does  dcfi- 
deney  in  the  ittpply  of  food,  as  compared  with  the 
Butober  and  wants  of  the  cattle,  prevent  that  ac- 
ed'.T  it; 'n  of  maturity  wliich  vvc  havi'  seon  to 
one  grand  auu  of  winter-feeding;  hut,  lu  the  case 
e(  the  weekeit  and  meet  timid  of  the  animals,  it 
noay  occasion  half-starmtinn  and  cvcntnal  cIIk- 
ease.  ''As  some  of  the  cattle  have  forward  dis- 
iMifitioaa,  thef  wit!  oniainlj  take  the  adTsntage 
cf  their  more  gen'l.'  i.t  ighbours, and  deprive  tlicm 
of  most  of  even  their  scanty  supply.  The  fear 
wlitch  ia  oontinoally  upon  the  latter  of  being 
driven  about,  dejecta  their  spirits,  and  exposes 
them  to  cold  anJ  wet,  as  well  as  hunger  ;  lience, 
tite  origin  of  many  pulmonary  diseases  among 
eattle.**  The  enpplies  of  fbod  ought  to  be  in 
pjr.a5!ired  qnantitics  and  at  regular  hours  ;  and, 
even  though  considerable  portions  of  former  sup- 
pBea  dumU  remain  nneonramed^  the  fresh  eap- 
plits  ought  to  be  given  with  the  utmost  punctu- 
ality, even  to  a  minute.  "  Cattle  know  perfectly 
veil  wh«  the  time  arrives  for  a  fresh  supply, 
even  though  the  mangers  in  the  hammels  may 
not  be  empty,  which  they  should  never  altogether 
be.  When  they  are  supplied  with  food  at  irre- 
folar  timea»  they  will  etiher  ctave  it,  ov  become 
careless  about  it;  and,  from  uner.sinr?;??  ari?in^ 
from  trit^ueut  disappointments,  they  will  not  feed 
so  pleasantly  and  speedily  aa  when  their  Ibod  is 
iJaioed  before  them  at  exact  periods."  Cleanli- 
ness, a  due  degree  of  warmth,  abundance  of  lit- 
ter, pure  air,  precautions  against  epizobties,  and 
ether  points  of  seoenl  treatment  are,  we  hope, 
BO  obviona  aa  net  to  require  en&nwment  or  iUus- 
tration* 

Cbttle  may  be  winter-fed  either  in  hoQses  or  in 

courts  and  sheds.  Those  fed  in  houses  are  tied 
to  stakM  with  chains  or  binders,  and  receive  their 
nppliea  of  fitod  into  permanent  mangers ;  and 
thoae  fed  in  courts  and  sheds  may  be  variously 
arr-trnmodated,  according  to  the  particular  struc- 
tar«  and  subdivisions  of  the  farm-yard,  but,  in 
all  fiifMiinUa  circumstances,  do  best  in  the  very 
aall  courts  and  shelter-sheds  provincially  called 
Ra»i.«i^  See  the  articles  Fabm-Yaed  Buiu>- 
nea  aad  HAvnmi.  Lord  Kanea  stroD^j  pre- 
fers bons(sfceding  to  hummel-feeding;  but  Sir 
John  Sinclair  prefers  hammel-feeding  to  house- 
feeding;  and  many  other  enunent  agriealtarista 
alee  ndopt  opposite  sides  of  this  question.  Yet 
vh^  the  climate  is  good,  when  the  situation  is 
vell<sheltered,  when  the  court  is  dry,  when  the 
fitter  iaabandaat,  wheikf in  diort,  t}H>  conditions 
it  lor  fionitant^  aeouri^g  the  requisite 


degree  of  warmth  and  deaalinMs,  the  great  ma- 
jority of  the  present  race  of  intelligent  agricul- 
turists appear  to  be  firmly  on  the  side  of  the  ham- 
mels.   "In  these,  the  cattle  are  at  perfect  liberty 
to  roam  about,  if  disposed  for  exercise;  they  are 
exposed  to  all  the  sunshine  there  may  be  in  a  win- 
ter day,  and  the  very  rain  which  falls  on  their 
baoki  titilktes  the  skin,  and  eaosea  them  to  liek 
and  clean  tbemselves;  they  arc  comfortaWy  warm  :  I 
in  their  slied  among  an  abundance  of  straw  in  the  \  \ 
eoarseet  night,  and  cattle  will  never  auffer  from  |  j 
co!d  when  they  hare  a  comfortabta  ihdter  to 
which  they  can  repair  at  will;  they  can  come  and  '  j 
gu  to  their  food  whenever  tiiey  please,  night  and  i  j 
day,  and  their  meat  being  constantly  in  the  open  1 1 
air,  it  will  be  always  fresh  and  sweet ;  and  their 
feet  and  hair,  when  they  come  to  travel,  are  quite 
able  to  bear  tiie  hardnese  of  the  road  and  the  odd- 
nesa  of  the  air."     A  trial  of  the  comparative 
merits  of  hammel-fceding  and  house-feeding,  con- 
dneted  by  John  BMwell,  Esq.,  of  Kingcausie,  and 
reported  in  the  Transactions  of  the  Highland  So- 
ciety, cxhihit.H  the  following  results : — "  Four  two- 
ycar-uld  oxen  of  aggregately  40  cwt.  7  lbs.  in 
weight,  fed  in  hainmela  from  17th  October  till 
inth  rebruary,  consumed  27  tons  1  qr.  1  Ih.  of 
turnips,  and  acquired  a  weight  of  6  cwt.  2  qrs.  22 
Ibe.;  and  four  two-year-old  oxen  of  aggregately 
20  cwt,  2  <irs.  7  lbs.  in  weight,  fed  in  houses  dur- 
ing the  same  period,  consumed  25  tons  12  cwt.  2 
qrs.  S3  lbs.  of  tnmips,  and  acquired  a  weight 
of  4  cwt.  7  lbs. ;  and  the  dear  money-gain  in 
favour  of  the  hammel-fed  oxen,  estimating  the 
turnips  at  208.  per  ton  and  the  carcase  at  488. 
per  ewt^  and  after  allowing  for  the  snrplas-qaan- 
tity  of  turnips  con'STtmcd  in  the  hammels,  was 
£'i  188.  2j[d,,  or  148.  6id.  per  ox.   Also,  four 
three-yearK>ld  oxen,  of  aggregately  43  cwt.  3  qrs- 
in  weight,  fed  in  hammels  from  the  28th  of  October 
till  the 28th  of  February,  consumed  22  tons  17  cwt. 
of  turnips,  and  acquired  a  weight  of  5  cwt.  3  qi-s. ; 
and  four  three-year-old  oxen,  of  aggregately  42 
cwt.  3  qrs.  in  weight,  fed  in  houses  during  the 
same  period,  consumed  20  tons  12  cwt.  t$  lbs.  of  it 
turnips,  and  acquired  a  weight  of  4  ewt.  S  qri. ;  \  | 
and  the  clear  money-gain  in  favour  of  the  ha ui- 
mel-fed  oxen,  estimating  the  value  of  turnips  and  j 
carcase  at  the  same  amount  as  in  the  preceding  ,  i 
experiment,  and  after  making  allowance  for  the  I  j 
surplus-quantity  of  turnips  consumed  in  the  ham-  '  > 
mels,  was  £l  178.  6d.,  or  98.  4id.  per  ox.  j  | 

T/ie  Fefdinff  of  Shfep. — The  treatment  of  sheep  I 
in  accordance  with  difference  of  climate  and  of  ' 
breeds,  is  glanced  at  in  the  articles  Bascnijia  and  ! 
OBoeaiae;  the  treatment  of  them  in  aocerdanoe  1 1 
with  differenceB  of  farms  and  of  husbnyr^ry,  as  on  i 
mountain  sheep- farms,  on  low  country  grass* 
farms,  on  jhrme  of  the  mixed  husband^  where 
they  arc  constantly  kept,  and  on  farms  of  the 
mixed  husbandry  where  they  arc  kept  principally 
at  intervals  or  during  a  mere  j>ortion  of  the  year, 
will  be  noticed  in  the  article  Shxbp;  and  particu- 
lar matters  as  to  the  jvoper  treatment  of  respee- 
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tively  their  males,  their  females,  and  their  young, 
are  stated  in  the  artioke  Bam,  Ewa^  and  Lakb.  We 

shall,  in  this  place,  notice  only  the  usual  m':'tlii)ii 
of  winter-feeding  the  general  eheep  stock  on 
finfc^lais  fanna  of  the  mixed  hnabandrx. 

In  the  latter  part  of  October,  or  when  Bie  pas- 
tures cease  to  yield  sufficient  forxl,  the  flock  be- 
gin to  be  fed  with  turaips,  either  by  having  them 
brought  to  the  pasture-fields,  or  by  being  folded 
upon  them  in  tlie  faltow-fields  where  they  have 
grown.  Butb  the  pkce  and  the  manner  of  con- 
suming the  tvnipe  may  be  determined  partly 
by  refi  rence  to  differences  of  effect  upon  the 
sheep  themselves,  but  in  practice  arc  always  de- 
termined chiefly  and  often  wholly  by  refiwraoe 
to  the  manuring  effects  of  their  droppings  and 
the  contact  of  their  bodies  upon  the  soil;  and  the 
method  by  folding  is  one  uf  the  must  powerful 
mannring  &ma  in  a  good  rotational  Mfies  of 
crops,  and  is  often  modified,  as  to  the  amount  of 
turnips  consumed  on  the  spot,  whether  the  whole 
or  only  a  part,  by  reftNinoa  to  the  particular  de- 
gree of  fertilization  which  the  ^tate  of  the  land 
requires.  See  the  articles  TuiiKir  and  Rotatio5. 
When  the  sheep  are  folded,  they  are  usually  con- 
fined by  means  of  wooden  hurdlei,  vertical  nets, 
or  othi  T  ti  mporary  fences,  to  a  spncc  which  will 
serve  them  for  a  week  or  for  some  similarly  limit- 
ed period;  when  they  have  eaten  the  tnniipa  in 
this  space  close  to  the  ground,  the  lower  parts  of 
the  bulbs  are  hoed  out  of  the  ground  for  their 
use ;  and  when  thej  have  oonNmed  these,  they 
are  admitted,  by  a  shifting  of  the  fences,  to  an- 
other section  of  the  field.  But  they  ought,  in 
every  case,  to  be  constantly  supplied  also  with  a 
portion  of  haj,  planed  within  the  temporary  en- 
closure, in  moveable  raclcs  so  constructed  as  to 
keep  the  hay  from  th  e  ground,  to  shelter  it  from  the 
nun,  and  to  allow  it  to  be  freely  extracted  by  the 
eheep  from  the  sides.  Young  sheep,  when  folded 
upon  turnips  through  the  winter,  sometimes  ex  pe- 
rienoe  eerious  injury  to  their  teeth  before  spring ; 
and  all  such  ought  to  be  removed  to  a  grass  field 
with  firm  dry  sward,  and  there  fed  with  turnips 
prepared  for  them  by  the  turuip-sliciug  machiut*. 
Tuward  the  end  of  Bburoh  or  in  the  early  part  of 
April,  as  soon  ns  the  pasture-grasses  are  suffici- 
ently up  to  afford  matter  for  the  dose  short  bite 
of  eheep,  the  whole  fioek  are  tamed  npon  the 
pastures;  but  bhould  the  turnips  be  exhausted  be- 
fore the  pastures  are  ready,  all  the  young  ought, 
at  whatever  cost,  and  in  order  to  pvevent  theitt 
ftmn  miaously  losing  condition,  to  be  fed  on  haj, 
on  oats,  or  on  whatever  suitable  food  the  farmer 
can  demand. — Quarterly  Journal  oj  Ayricullurtf 
'—N'ttfur't  Treatite  oh  Store-Farming, — Trant- 
actioHt  of  the  //i;}/J'ni'{  .S'wiV.'y — Journal  of  (he 
I  Hoj/al  AtfrieiiUural  Hhciet^  0/  En^nd. — Bmuin- 
•  gttidft  Rtnti  Eetmcmy.—Bunter'*  Ototyieai  A* 
I    sey*.  — Doyle. — t<lepheiu. — Love.— Loudon.— TdWIff, 

1  FEELING.  One  of  the  five  exteninl  eenscs, 
1  bjrwhidi  we  obtain  the  ideas  of  foUd,linrd,wftt 


rough,  hot,  cold,  wet,  dry,  and  other  tangible 
qnalitiea.    It  is  the  meet  nntversal  of  alt  the 

pensca.    We  see  and  hear  with  small  portions  of 
our  bodies,  but  we  feel  with  alL   Nature  has  be- 
atowed  that  general  aensation  wherever  there  are 
nerves,  and  they  arc  everywhere,  where  there  it 
life.    Were  it  otherwise,  the  parts  divested  of  it 
might  be  destroyed  without  our  knowledge.  It 
seems  that,  upon  this  account,  nature  has  pro- 
vided that  this  sensation  should  not  require  a 
particular  organization.    The  structure  of  the 
nervous  papillsB  ia  not  abaolutely  neeemiy  to  it. ' 
The  lips  of  a  fresh  wound,  the  perlt^teum,  and 
the  tendons,  when  uncovered,  are  extremely  sen- 
dble  without  them.  Theee  nervona  estrenntifft 
serve  only  to  the  perfection  of  feeling,  and  to  di- 
versify sensation.    Like  every  other  sense,  feel- 
ing is  capable  of  the  greatest  improvemuut^  thus 
we  tee  that  perwnia,  bom  without  arms,  acquire 
the  nicest  feeling  in  their  toes;  and,  in  blind 
people,  tbia  eense  becomes  so  much  devebped, 
that  fndividuab  bora  Uind,  and  acquiring  the 
faculty  of  sight  in  after  life,  for  a  long  time  de- 
pend rather  on  their  feeling  than  on  their  sight, 
because  they  receive  clearer  ideas  through  the 
former  sense.   A  person  in  this  eondition,  who 
could  not  remember  the  difH  rcnce  of  things,  if 
he  only  saw  them,  as  soon  as  ho  touched  Uieni, 
distii^thedtiiemperftettywelL  Fading  is  the 
mogt  common  of  all  the  senses,  as  it  exists  in  all 
creatures,  which  have  any  sense  at  all^  even  some 
plants  show  a  sensibtliij  to  touda.  Many  ani- 
mals have  no  sense  bat  that  of  ftding^ 

FEET.   See  Foot. 

FELDSPAR.   See  Fkusp.mi. 

FELL.  The  hide  of  a  beast.  A  fell  monger  is 
a  person  who  dresses  or  sells  liides.  Fellmongen' 
clippings,  consisting  of  the  paringa  and  scrap- 
ings of  hides,  are  usually  employed  in  the  mann* 
facturo  of  glue,  b\it  have  in  many  instances 
been  employed  as  manure,  and  are  powerful  fer- 
tiliiers. 

FELLINa  The  cuttittgdown  of  trees.  The  com- 
mon methods  of  felling  are  siniply  tr>  hew  with  the 
axe,  to  cut  with  thecrois-cuttmg  saw,  or  to  alter- 
nate or  combine  the  notion  of  these  two  instru- 
ments. But  a  saperior  method,  in  the  case  At  least 
of  all  large,  stndghti  and  valuable  trees,  is  to  cm* 
ploy  the  saw,  and  to  eombine  with  its  aetion  the 
use  of  a  wedge.  "  In  order  to  make  the  tree  fall 
the  way  required,  enter  the  cross-cut  saw  on  that 
side  of  the  tree  it  is  intended  to  fall,  and  eot  it 
about  a  third-part  through ;  then  enter  the  saw 
at  the  other  side,  and,  when  it  is  cut  so  far  as  to 
aduiit  a  wedge,  place  the  wedge  exactly  opposite 
the  way  you  want  the  tree  to  fidl,  and  keep  driv* 
ing  it  slowly  till  the  tree  is  nearly  cut  through. 
Be  sure  the  saw  meets  the  opposite  cut  equally 
eo  both  sides;  and  do  not  imagine,  as  some  have 
done,  that  by  m.iking  the  saw  meet  sooner  through 
the  one  side  than  the  other,  the  tree  will  Call  to 
the  side  soonest  met  or  first  cut  tlurough;  on  the 
eentiarjr,  the  tide  of  the  tine  kofsit  in  beiof  out 
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b  that  Ma  to  whvA  tlie  tree  will  oatttnny 

I  fidl."— {Montonth'.  riire!,ter's  Guide.] 
I     Everj  ire«,  in  being  felled,  ought,  for  the  cake 
i;  of  the  TBloeofttotiuHr,  and  aba  for  other  con- 1 
'  ^derations,  to  be  eot     BMT  ftl  possible  to  the 
gronnd.    BuQon  rec<>mincnd8  thnt  trees  intended 
;^  to  be  f'  lied  should  be  deprived  of  their  bark  and 
'  allowed  to  !(tatid,  and  harden,  and  almost  die  be- 
fore being  cnt ;  nn  !  h-^  allrjjjps  that,  by  this  means, 

,  the  albomum  becomes  as  hard  as  the  duramen, 
aad  11m  deaiitf  and  rtrength  of  ibe  entire  tim- 
ber are  increased.    But  wlicn  th    I'l   rnum  hap- 
,  pezu  to  be  of  little  or  no  ralue,  any  method  of 
earii^  Ibr  it  b  supeHltBoat;  and  when  it  happens 
to  be  of  consequence,  it  naturally  possesses,  about 
J   the  time  of  mid-winter  all  the  consistency  of  the 
'   duramen,  or  rather  has  then  ceased  to  exist  aud 
baa  beeooe  ideatifled  with  the  outer  byer  of  the 
I   dnramen,  so  that,  nt  that  time,  any  tree  may  be 
^  economically  felled  without  any  preparatory  bark- 
ing. An  yeang  tree*  and  aU  oomtitvtioaany  soft 
trees,  in  fact,  ought  tnh.-:  felled  about  midwinter, 
)  when  little  or  no  alburnum  exists;  and  all  old  and 
eoMtitatiionally  haid  tnes  may,  generally  epeak- 
ia^  be  eeoBoniieallj  Itikd  at  aliuMt  any  time  ef 
the  year. 

A  tree  about  to  be  felled  ought  to  be  carefully 
£r^tted  of  any  arm  or  branob  wbieb  nay  he  at 
all  lik.  lv  to  occasion  damage  to  it  in  its  fall. 
Any  rery  brge  bough  should  be  chopped  or  nick- 
ed one-third  thnmgb  dose  to  its  junction  with 
th'-  trunk,  by  strokes  of  the  axe  behiw  ;  and  if 
then  itruck  with  a  few  down-right  strokes  on  the 
■pper  tide,  it  will  be  severed  without  splitting. 
A  dear  space  for  the  fall  of  the  tree  should  be 
•elected, — tnch  as  will  prevent  it  from  damaging 
other  trees  or  from  injuring  shrubs,  fences,  or 
ether  oli|eelt  by  Its  Ml;  and  the iblBng preeeiB 
«h  ju!d  be  so  performed  as  to  make  the  true  dc 
coend  through  thb  space.  Careless  foresters,  in 
oonseqwswee  ef  taking  insnffleient  preeantion  to 
guide  the  fall,  or  of  hewing  into  the  stem  with- 
out dae  reference  to  the  proper  point  of  upsetting 
the  equilibrium,  often  perpetrate  rery  serions 
and  eostly  damage.  A  common  precaution  in 
the  caf»»  of  any  considerable  tree  in  a  somewhat 
crowded  situation,  is  to  attach  ropes  to  its  upper 
farla  by  means  ef  olimbing-beyi  or  ef  a  bdder, 
and  to  have  the  ropes  pulled  by  one  or  more  as- 
sistants in  the  direction  in  which  the  tree  is  in- 
tinded  to  laH ;  and  thb  preeaniion  mqr  be  facil- 
itated, some  time  ^aved,  and  the  risk  of  acddent 
in  using  the  ladder  avoided,  by  means  of  a 
simple  invention  of  Mr.  Borthwick  of  Crookston, 
wu jilting  of  a  hook  of  0  or  8  inehsi  in  span, 
a  ring  at  one  side  of  it  for  the  attachm'^nt 
of  the  rope,  and  a  moveable  shaft  of  16  or  lb  feet 
hi  leagllk  ftr  placing  the  lioek  upon  tbe  tree. 

Several  felling  saws  bavi>  (iron  invented,  for  cut- 
ting through  the  trunk  with  ease  and  expedition, 
tad  pceveiiting  the  lots  ef  timber  wbidi  leittlto 
Knsa  chopping  with  the  axe ;  but  thqr  bavt  not 
bacM  iomd  mfSda/Ufy  anitikbb  to  leeommaid 
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themadves  to  foresteft.  One,  invented  bj  Mr. 

Jack  of  Craigdallic  in  Perthshire,  is  on  the  circu- 
lar principle,and  has  gearing  which  bringsthe saw  j 
fbrward  as  tlie  cutting  proceeds,  and  is  DKnmted  ' 
on  a  bed-frame  by  whicli,  as  if  on  a  hand-banow,  | 
it  can  be  readily  carried  from  tree  to  tree.  An- 
other, invented  by  Mr.  Yallnnce  of  Libberton  in  ; 
Ijanarkshire.  cuts  on  the  reciprocating  principle,  ; 
and  is  worked  and  carried  fonvard  during  the  j 
cutting-process  by  a  lever.   Another,  invented  by  j  | 
Mr.  Gwrdon  of  Aberdeen,  b  on  the  oireubr  prin-  1 1 
ciple,  but  has  a  different  arrangement  fn.m  Mr. 
Jack's,  and  is  deficient  in  the  feed  and  in  the 
means  of  eonvsjanee. 

The  stump  or  stool  of  a  tree  is  the  part  which 
remains  in  the  gronnd  after  felling;  and  this,  in  ■ 
some  instances,  dies  away, — in  others,  makes  I ; 
shoots  which  can  be  coaxed  np  into  new  trees, —  \  \ 
and  in  others,  is  grubbed  up  or  other^vise  artifi-  ' ' 
cially  destroyed,  to  make  way  for  the  passage  of 
the  ploQgh.  The  etoob  ef  eome  trees,  snch  as 
those  of  many  of  the  j)ine  tribe,  never  send  out 
shoots;  and  the  stools  of  others,  such  as  those  of 
oaki  nd  ash-trees,  leadity  send  out  «adk  from 
ten  to  twenty  shoots.   Stools  which  do  not  shoot 
might  be  thought  to  serve  by  their  decomposition  ' 
as  masses  of  mamirial  matter,  or  as  great  oeats  of 
future  humns,  anddst  the  pieoe  of  circumjacent 
soil;  but  they  attract  great  multitudes  of  insects, 
and  form  a  platform  for  innumerable  fungi,  and, 
in  eottsequenoe,  have  a  pemidons  rather  than  a 
fertilizing  action.    Stools  which  form  shoots  do  j 
not  extend  or  renew  their  radical  elongations.  I 
but  develop  a  sort  of  Hp  around  the  border  of 
their  upper  surface  in  the  same  manner  as 
branches  which  have  been  cut  asunder  in  prun- 
ning,  and  send  out  their  new  shoots  from  buds  , 
near  the  section.  Tlie  manner  of  treating  these  I 
-1i  nt5,  with  a  view  to  either  coppice-wood  or  [ 
trees,  is  noticed  in  the  article  Ooppick.   Some  i| 
foresters  recommend  that  stoob  designed  fur  l| 
coppice-shoots  should  be  dressed  into  an  uniform,  I 
sloping  surface  with  the  adze;  but  this  operation  1 1 
really  seems  to  be  of  little  or  no  use.  \ 

^Vhen  the  tNCB  an  of  tnch  a  kind  as  not  to  ; 
leave  shooting  stools,  or  when  the  ground  is  in-  j( 
tended  to  bo  cleared  for  the  plough,  or  probably  i 
in  all  cases  eaoept  Ibr  the  contiiknanee  of  oop>  > 
pices,  the  most  economical  method  of  bringing 
down  trees,  is  not  to  fell  them  at  all,  but  to  grub  j  • 
them  up,  or  to  detach  tbe  body  of  the  root  (rota  \  | 
the^rcmote  radical  ramifications,  and  let  it  con-  i 
tinue  a  part  of  the  uptom  tree.   The  expense  of 
this  method,  no  matter  how  operose,  will  gener- 
ally be  found  less  than  that  of  the  sabsequent 
iv'hh'nig  up  of  the  stools;  and  it  possesses  the  ^ 
twofold  advantage  of  preventing  the  segregation  - 
of  insects  and  fnngi,  and  rendering  the  ftesh  | 
wood  of  the  root  available  as  timber.    The  knot- 
ted, gnarled,  contorted  straoture  of  the  rout,  with 
the  stumps  of  its  ramifications,  renders  it  pecu- 
liarly suitable  for  ornamental  rustic  work;  and 
the  compactness  of  its  timber,  with  the  grotesque 
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fantastic  arrangement  of  its  meduUarr  my?,  ren- 
ders it,  in  many  instances,  eminently  titted  lor 
both  tlw  eariooi  a&d  tha  uefbl  works  of  th« 

cabinct-TTiaker. — Moiil<ia'Ji\^  Forfxfrr'.'^  Guide  — 
WaUon'M  Foniiert  Manned. — Knowledge  Society'* 
Uteftd  and  Omamtnted  IHantinff.—K€ith*t  jSotait' 
ical  Lexicon. — Tra/'S"r!'oru  of  the  Highland  &>- 
wtif' — CiiUtlogue  of  the  J  I igldand  Society  $  M lueum. 
— Sociay  of  Oentttmen^s  Comply  Farmtr, 

PELLING-SAW.   See  Feluto. 

^'KLL^TONQER.    Sec  Frr.r,. 

Fi:^LLO£.    See  Cjlbt  and  Wueeu 

FELLON,  or  Fnov.  A  disease  in  oattk,  eom- 
mcncing  with  Kymptoms  closely  akin  to  those 
of  catarrh,  but  becoming  complicated  with  symp- 
toms  nmibiT  to  those  of  rheatnatism.  It  gener^ 
ally  arises  from  sudden  exposure  to  the  weather 
in  sprinp^,  after  housing  and  a  course  of  poor 
feeding  throughout  the  winter.  It  commences 
sometimes  wit)i  m  icato  chill,  and  sometimes 
in  the  manner  of  a  common  cold;  it  appears 
for  a  time  like  a  common  catarrh,  accompanied 
with  a  oofBiNtfatlvelj  high  degree  of  ferer; 
and  it  soon  dcvel.ips  symptoms  of  Ffiffncss  tvnd 
pain,  first  in  the  back,  and  next  in  the  joints  of 
the  limbfl.  When  amated  in  Che  stage  of  stiiT- 
ness  and  pain  in  the  back,  it  is  sometimes  called 
chine-fellon;  and  when  it  takes  its  full  course,  it 
occasions  swelling  in  the  joints,  and  is  generally 
called  joint-fellon.  Treatment  for  it  in  its  earlier 
stages  ought  to  he  strictly  similar  to  tlmt  for 
catarrh;  and  treatment  for  it  in  its  fully  devel- 
oped state,  ought  to  indude  the  use  embro- 
citions  similar  to  tliose  wliich  are  proper  for 
rheumatism.    See  the  articles  Cataarh  and 

RHMTMATUIIt. 

FELOlf.  See  Felloit. 
'  FELSPAR,  or  Fm.risPAn.  A  name  in  miner- 
alogy, under  wljich  has  been  compreliended  a 
great  variety  of  suhstiuiLcs,  hitherto  believed  to 
form  a  single  species,  Imt  wliieli  the  rcscarclies 
of  modem  mineralogists  prove  to  constitute  seve- 
ral distinct  spedea.  The  inqoiries  upon  whidi 
the  proposed  distinctions  dt  j>ond,  however,  heinjj 
among  the  nicest  in  the  science,  cannot,  consis- 
tently with  the  geBctalplBn  of  thisworktbenotto- 
cd  here.  Wa  shall  rather  confine  our  remarks  to 
that  portion  of  the  contents  of  the  old  species  of 
fuUpar,  in  which,  from  its  wide  dietribution  and 
known  appUeations,  mankind  a»  mom  generally 
interested.  4 

Its  crystals  and  crystalline  mas^  yield  to 
deavage  parallel  to  tho  planes  of  a  doubly  ob- 
lique prism,  which  presents,  hy  the  reflective  go- 
niometer, in  one  direction,  four  angles  of  90**;  in 
another,  four,  altaraately  of  Sft^  Sft'  and  1S0»  38'; 
in  another,  four,  alternately  of  67*  W  and  (12° 
45' — the  two  cleava^s,  whith  are  perpendicular 
to  each  other,  being  obtained  with  the  greatest 
facility,  while  the  third  is  effected  with  much 
difficulty.    One  of  the  perpendicular  cleavnccs  is 


irregularity  of  its  concentric  layers,  and  the  |  cations  of  which  are  always  apparent  in  delicate, 

pnTallLl  Wni-^  upon  the  faces  pr<idiir»'(l  i>y  the  less 
distinct  cleavage.  The  general  tigure  ot  tiie  nu- 
merotts  crystals  of  felspar  is  an  oblique  prism, 
with  unequally  produced  planes,  whose  number 
varies  from  four  to  ten.  These  prisms  are  ter-  . 
minated  by  snmmits,  composed,  ordinarily,  of  two 
large,  culminating  faces,  and  several  euialler  faces, 
which  seem  to  obey  no  constant  law  of  arrsoge-  , 
ment.  Hence  it  naidts,  that  the  fctms  of  fA- 
spar  are  among  the  most  dificult  to  understand 
and  describe  of  tho?e  fownd  in  any  species  in 
mineralogy.  Tiit;  following  may  be  instanced  as 
the  aimplest  of  those  ordinarily  met  with,  viz , 
an  oblique  prism  with  four  faces  (Fchjinth  uni- 
taiTetIL.)i  a  prism  with  10  faces,  six  broad  and  four 
narrow,  terminated  at  each  extremity  by  two 

broad  culminating  faces  (F  'n"idridrcim(il ,  II.);  an 
oblique  rhombic  prism  (oblique  from  the  obtuse 
edge),  having  its  acnte  lateral  edges  truncated, 
and  terminated  by  a  single  plana  at  each  extre- 
mity (F.  pn'.oiuiti'fiif,  IT.);  the  same  as  the  Inst, but 
tcrmiuated  at  eucii  extremity  by  summits  of  live 
faces,  disposed  without  sjrmmetry  (F.  $exddeim<dy 
H.)    The  lustre  of  felspar  is  vitreous,  sometimes 
inclining  to  pearly,  upon  the  perfect  faces  of  clea- 
vage; prevailing  colour  white,  inclining  to  grey 
or  red;  sometimes  grey,  flesh  red,  and  rarely  ver- 
digris green ;  translucent,  and  sometimes  trans- 
parent, and  occasionally  offers  a  bluish  opales- 
cence in  certain  directions;  hardness  below  quartz, 
but  nipt  scratched  by  the  knifu;  specific  gravity 
from  2.53  to  2.60.    It  is  not  common  to  tind 
fialspar  in  distinct  crystals.  Its  mors  usual  mod* 
of  occurrence  is  in  broad,  foliated  masses,  vari- 
ously disseminated  among  otlier  minerals.  Rarely 
it  occurs  In  granular  conoreticns;  and,  oeeasion> 
ally,  it  is  quite  compact.    Before  the  blowpipe, 
upon  charcoal,  it  becomes  glassy,  semi  transparent 
and  white,  but  melts  only  with  difficulty,  on  its 
edges,  into  a  semi-transparent  vesicular  ^aas.  A 
crystallized  specimen,  analyzed  by  Vauqnelin, 
gave  C4  per  cent,  of  silica,  20  of  alumina,  24  of 
potash,  and  S  of  lime;  and  fdspar,  in  its  general 
or  average  occurrence  in  rocks,  is  stated  by  Lie- 
big  to  consist  of  66.9  per  cent,  of  silica,  17.6  of 
alumina,  and  16^  of  potash. 

Felspar  is  the  most  generally  diffused,  both  as 
to  its  local  and  geological  situation,  of  all  miner- 
als, with  perhaps  the  exception  of  quartz.  It  is 
an  essential  constituent  of  granite  and  gneiss,  and 
frequently  occurs  in  micaceous  and  argillaceous 
slate.  It  is  contained  abundantly  in  almost  all 
porphyries,  in  which  it  sometimes  exists  in  hurge 
imbedded  crystals.  It  nV- imr]^  in  primitive  .md 
secondary  greenstone,  the  traps  and  trachytes, 
finiBS  a  large  pari  of  lavas,  and  has  even  been 
recognised  as  an  ingredient  in  many  meteoric 
stones.  It  is  occasiimaliy,  though  rarely,  found 
in  veins,  or  beds,  in  primitive  limestone;  and 
though,  when  occurring  along  with  quartz  and 
uiica,  in  the  primitive  rocks,  it  is  most  generally 


effiioted  with  greater  ease  than  the  other,  indi- 1  disseminated,  yet  it  frequently  forms  oonoretiona 
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tqiBiwted  from  UioM  ingre^eiiti,  aasiuning  the 

'  shape  of  more  or  less  extended,  irregular  beds. 
If  these  be  decomposed,  bj  the  action  of  the  air, 

.  beds  of  ponddii  earth  nre  ftmed,  the  most  re- 

I'  ma.rlcable  of  which  are  those  in  guoiss.  at  Aue, 
near  SchnedMrg,  in  8iu(onj,  and  at  Uafnerzell 
in  thft  dittriet  of  PlUMu.  Biniibu- deposits  occur 
near  Limoges  in  France,  and  in  Cornwall  in  Eng- 
land. Localities  of  it  are  known  in  the  United 
States,  and  in  China,  where  it  is  called  kaolin. 
Serenl  fBrieties  of  felspar  are  naed  in  the 
1  arts  and  mannfacttircs.  1 .  The  trnnsparent.  op- 
alescent varietjr,  from  Ceylon  and  St.  Gothard, 
(eoanDonlj  caUed  oAdaria,)  is  mueh  eateraied  in 
jVvv.jlry.  When  cut  calochon,  it  reflects,  from 
its  interior,  a  pearly,  white  light,  which  floats 
from  one  iwirt  of  it*  sorfaee  to  another,  aooording 
as  we  vary  its  position;  from  which  circumstance 
it  is  called  the  moon-stone,  or  ^»h^s-ty6-iione.  It 
is  often  mounted  in  the  centre  of  a  circle  of  dia- 
monds, whoae  ^orkling  refleotionB  contrast  in  a 

\  beautiful  manner  with  the  silvery  llg)it  hovering 
oyer  the  moon-stone.  2.  The  verdigris-green 
vaiiety,  eaUed  the  amaie»^ifofM^  which  comet 
fr  >m  near  Ekaterinburg,  in  Russia,  nnd  which 
has  also  been  found  in  small  quantity  at  Beverly, 
in  Ma— fhwette,  it  likewise  maeh  esteemed  by 

I  the  lapidary.  3.  A  third  variety  of  this  species, 
employed  in  jewelry,  is  the  avanturine  felspar, 

I  which  comes  from  the  island  of  Cedlovatoi,  near 
Afehaagelf  and  which  isof  a  honey-yellow  oolottr, 
and  everywhere  penetrnted  by  little  golden  sjmn- 
gl«8.  4.  The  pure  varieties  of  febpar  are  used  in 
the  oompodtion  of  the  paste  of  poroehdn ;  also 
for  the  tnamol  with  which  it  is  covered;  and  the 
decomposed  variety,  or  porcelain  earth  itself,  is 
the  moat  important  material  in  that  department 
of  manufactures.  The  great  abundance  of  fel- 
in  many  rocks,  particularly  in  the  traps, 
taaaltd,  greenstones,  porphyries,  and  granites,  and 
the  fine  proportions  in  which  it  combines  silica. 
aJumina.  and  potash,  render  soils  which  hirgely 
consist  of  the  disintegrations  of  felspathic  rocks 
spedaUy  interesting  to  wnentifio  agricolturists 
end  valuable  to  practical  farmers.  Bee  the  arti- 
cks  Ai^HisA,  ClaTi  PoTiuui,  SmcA,  and  Sous. 
TELSPATHIC  ROOSa  See  FitsPAB. 
FELWORT,— botanically  Saertia.  A  genus 
of  plants,  of  the  gentian  tribe.  The  perennial  fel- 
wort.  Strertia  perennis,  is  a  herbaceous,  perennial- 
rooted  aquatic  of  the  mountain  marshes  of  Eng- 
latjd.  Its  roots  are  fibrous,  long,  cylindrical, 
vhitish,  and  ezoeediagly  bitter;  its  stem  is  quad- 
nmgalar,  ereot,  and  aliont  a  ftot  in  height;  its 
l-avrs  arc-  petiolate,  acute-ovate,  and  from  one 
inch  to  two  inches  in  length;  and  its  flowers 
grow  in  panicles,  on  angular  peduncles,  hate  a 
ynrplish  coLxir  and  handsome  appearance,  and 
Hiofim  in  July  and  August.  A  hardy  annual 
uptxita  hiLS  Ix'cn  introduced  toBritibh  fluwcr-gar- 
<kii*  6om  Siberia,  and  a  hardy  biennial  from 
N*<^>rth  .America:  and  apwarda  of  a  doien  other 
i^edes  are  known. 


FEN.    A  low  and  flat  expanse  of  aUwriat 

land.    Some  fens  are  marine  alluviums,  more  or  ' 

I ' 

less  in  the  condition  of  salt  marshes ;  some  are 
marine  allnTittms,  aoemnnhited  hf  avtifieial  aid; 

some  aro  marine  alluviums,  reclaimed  from  the  ' 
dominion  of  the  waters  by  elaborate  processes  of 
embanking  and  draining;  and  aome  are  lacua-  I 
trine  and  fluviatile  alluviums,  partly  consisting  ! 
of  the  originally  deposited  silts,  but  chiefly  i 
formed  through  the  intermediate  condition  of  | 
bogs  and  marshrs,  and  the  subsequent  operations  j 
of  draining  and  reclamation.    The  gait  marsh  * 
fens  are  rarely  of  any  considerable  extent,  and  1 1 
are  very  genenlly  need  as  grass  lands  or  marsh  | 
meadows.    See  the  article  Marsh.    The  fens 
formed  by  marine  depositions  with  artificial  aid, 
are  low  tracts  upon  tiie  marj^ns  of  tidal  riYsrs, 
so  situated  as  to  have  allowed,  by  means  of  sluices, 
the  letting  in  and  shutting  out  of  silt  depositing 
tidt'8.   See  the  article  Wabpinq.   The  fens  re- 
claimed from  the  dominion  of  the  sea  by  means 
of  embanking  and  draining,  are  of  great  extent 
and  various  character;  they  comprise  a  large 
aggregate  of  excellent  land  on  the  south-west 
coasts  of  England;  and  they  are  maintained  in  a  I 
state  of  proper  drainage,  and  in  some  places  from  ' 
the  irruption  of  the  tides,  by  cxtediiTe  and  OOStly  | 
works  somewhat  akin  in  general  character  to 
those  which  defend  the  vast  kindred  marine  allu-  j 
viums  of  Holland.    See  the  article  Drai:(iico. 
The  fens  of  lacustrine  and  fluviatile  origin  con-  | 
stitute  the  vast  rich  plain  of  the  Bedford  Level, 
which  extends  through  six  counties  on  the  east  ] 
side  of  England,  and  ii  by  ftr  the  largest  and  i 
most  valuable  plain  in  Great  Britain.    A  great 
portion  of  this  plain  is  well  drained,  has  a  fine  . 
soil,  is  in  good  caltivation,  and  prodaces  excel-  < 
lent  crops ;  anotlu  r  ]iartion  has  a  light  soil  and 
a  peaty  subsoil,  and  cannot  without  much  cost  i 
and  elfort  be  properly  drained  and  well  cultivated;  j 
and  a  third  portion  lies  somewhat  higlier  than  the  ! 
rest,  has  a  very  light  soil,  and  is  more  suitable 
for  pasturage  than  for  the  plough.   The  marine  i 
fens  generally  abound  in  saline  plants,  which  are  i 
very  hcaltliAil  for  cattle;  and  some  parts  of  the  ' 
lacustrine  fens  contain  within  their  substrata 
abundant  depodte  of  ridi  and  ftrtilinng  marL 

FEN.    A  disease  of  growing  hop-plants.   It  : 
consists  in  the  rapid,  spreading,  and  smothering  j 
growth  of  some  nanutu  parasitic  cryptogams; 
ai^  it  sometimes  works  fearful  havoe  upon  the  | 
h<^  crops.   See  the  article  Hops. 

FfiNCK  Thedefensive-workofan enclosure;  or  ^ 
a  protection  of  any  kind  round  a  gardeu,  a  field,  a  ! ' 
park,  a  forest,  or  any  other  defined  and  separated 
piece  of  land.  The  subdivision  of  territories  and 
estates  by  means  of  fenoee  it  discussed  in  the 
article  Encloscur;  and  the  respective  kinds  of  | 
fL'nctf,  together  with  the  methods  of  severally  ] 
couistructing  and  maintaining  them,  arc  uuticed  ! 
in  the  articles  Hkdos,  Ditch, Emsaskment,  Wall,  I 
Ha-Ha,  and  Pauxo.   The  proportiea  and  adap- 
tations of  some  of  the  principal  materials  used 


r 


264 


FENCE, 


FENNBL. 


for  hedges,  too,  are  iiotkwd  in  tk«  «rtidM  Hav> 

THORjr,  HOLLT,  HORXBIAK»  FVBMM,  BlAB,  BlBCH, 

Bakberry,  Yew.  Privet,  and  Brtar.    Some  of 
j    the  varieties  of  fence  which  ditier  inoet  widely 
i   from  om  another  in  character,  Md  are  iMpec- 
I '  tively  adapted  to  widely  different  purposes  and 
j  situations,  are  the  close  live  fenoe  round  rich 
I  fittxn  liel^  the  dry  ttoM  will  and  the  turf  or 
'  the  earthen  wall  along  the  divisions  of  moors  and 
I  mouataia  pastures,  the  simple  but  deep  ditch 
I  round  fhe  fields  of  » low  alltiTiallkrmiOmipouiidt 
j  of  hedge  and  wall,  or  of  d  i  l  ch  and  embankment,  or 
I  of  wall  and  palini^,  ur  of  wall,  liedj^c,  and  ditch 
round  peculiarly  exposed  enclosures,  the  ha-ha  or 
sank  fence  along  the  subdivisions  of  ornamental 
grounds,  and  the  park-paling  or  the  lofty  and 
massive  waU  round  the  limits  of  »  landowner's 
pufc  or  heme-gronnda. 

The  fences  of  a  farm,  technically  considered. 
:  oompriae  not  only  the  hedges,  walls,  ditohea,  or 
f  otherdeftiudve  works  aloDf  the  svbdlTistons  and 
round  the  lunits  of  the  farm,  htit  .aLso  tlio  gates, 
the  stiles,  and  the  hridges  which  intersect  tliese 
^  works.    All  uught  to  be  iu  good  cuadition  when 
•  a  tenant  takea  possession  of  hia  &ntt;  and  all 
ought  to  bo  fO  maintained  by  him  as  to  he  left 
j  in  an  equally  good  condition  at  the  expiration 
I  of  his  Inse.  A  tenant  who,  dmply  of  his  own 
choice,  constructs  any  fences  during  the  titnt.'  • 
of  his  possession,  is  understood  to  be  consulting 
only  his  own  convenience,  without  any  control- 
ling reference  to  his  landlord's  interest,  and  is 
not  entitled  to  ask  any  compensation  for  his  out- 
I  lay  in  constructing  them;  but  when  he  undertakes 
them  after  eonsoltation  with  his  landlord  or  his 
I  landlord's  agent,  and  with  his  expros.s  concnr- 
renoe,  he  receives  whatever  assistance  or  compen- 
satioD  he  can  obtain  by  agreement.  Some  hnd- 
lords  remove  old  fences  and  construct  new  ones 
;  entirely  at  their  own  cost,  and  rear,  clean,  and 
protect  the  latter  during  six  or  eight  years,  and 
'  then  surrender  them  to  be  wholly  maintained  by 
I  the  tenant ;  some  snpply  plants  or  palinir-wood 
for  mending  the  gaps  of  old  hcdgea;  and  some 
provide  all  the  materials  for  new  hedges  or  other 
fences,  and  impu«e  un  the  tenant  the  Iah  >i:r  i>r 
cost  of  constructing  them.   But  many  landlords 
are  grossly  inattentive  to  the  tme  interests  of 
their  estates,  as  to  the  maintenance  of  all  the 
1   fences  in  a  thoroughly  efficient  condition ;  and 
j   almost  all  tenants  look  only  to  results  during  ^e 

I  ^  period  of  their  own  tenancy,  and  evade  all  atton- 
.  j  tion  to  fences  beyond  what  is  necessary  for  their 

I I  own  immediate  advantage.  The  consequence  is, 
I  that  multttttdee  of  ftnces  thronghont  entire  dis- 
tricts of  coiintry,  are  an  ali?  lute  di?grncc  to  the 

>  I  high  agricultural  character  of  the  kingdom.  "  By 
F  almost  universal  practice,*'  remarks  Bayldon, 
I   "  hedges  are  planted,  and  little  more  heeded.  The 
!   fence  is  thfis  neglected  and  becomes  a  bad  one, 
and  forms  a  never  tailiug  source  of  disputes  and 
valuations  for  repairs  between  the  outgoing  and 
in-coming  tenant.  To  this  eanse  must  be  attri> 
I  


bnted,  not  only  the  shanefbl  eonditiea,  hnt  the 

utter  ruin,  of  fences  all  over  the  kingdom.  If  the 
soil  and  situation  be  favonrahle.  they  grow  and  j 
become  a  fence  by  chance ;  but  they  owe  very  t 
little  to  the  care  of  any  person.   In  cases  of  sach 
neglect,  the  original  outlay  is  greatly  lost ;  for  in  ■ 
a  short  time,  another  expenditure  is  required  to  j . 
nphold  it,  which  might  have  been  partij  pre-  |  \ 
vented.    Boundary  fences  between  farms  and  j 
estates  arc  generally  in  the  worst  condition;  it  | ' 
might  be  attended  vrith  benefit  to  divide  them  ; 
equally  between  the  respective  tenants.  On  these  I 
points,  there  is  a  very  wide  field  for  improve- 
ments in  every  part  of  the  kingdom.    It  must  be 
effected  by  the  land-owners." 

FENNEL.    Several  species  of  medicinal  and 
culinary  herbaceous  plants,  of  the  ancthum  or  1 1 
dill  genns  and  umbeQ^Reroos  order.  , ' 

The  common  fennel,  A)i<'th*tm  fTtu'rvfum,  hut  ' 
called  by  some  botanists  J^eum  /otniaUum,  is  a  1 1 
hardy  herb,  usually  ealled  a  Ueinrial,  bnt  readily  i  { 
prolonging  itself  so  as  to  be  really  a  perennial. 
It  was  introduced  to  Britain  from  the  south  of 
Europe,  but  has  become  so  naturalized  on  some  i 
of  the  ehalky  cliffs  and  pastures  of  England  as  to  !  I 
be  commonly  classed  with  our  truly  indigenous 
plants.  Its  root  is  fusiform;  its  stem  is  erect, 
smooth,  striated,  leafy,  branching,  and  nsnally  ' 
ahont  ")  or  (]  feet  in  heiirht;  its  leave.'^  are  alter- 
nate, triply  pinnate,  and  deep  glaucous  green  ,  ^ 
its  leaflets  are  smooth,  long,  linear,  and  drooping; 
its  'flowers  grow  in  large,  terminal,  flat,  many-  i 
rayed  umbels,  have  a  yellow  colour,  and  bloom  in 
July  and  August;  and  its  seeds  are  ovate,  three-  ' 
ribbed,  and  brownisli-olivi&-OQlonred,  and  have  a  ■  \ 
fraprant  odour,  a  warm  aromatic  taste,  and  ; 
gently  carminative  properties.  This  plant  may  | , 
be  raised  either  from  seeds  or  from  offsets;  snd 
it  is  much  cultivated  in  first-rate  kitchen-c^ar- 
dens,  and  occasionally  in  second-rate  ones,  as  a 
culinary  aromatic  herb.    It  is  commonly  em-  j 
ployed  as  a  garnish  ;  bnt  its  leaves  also  arc  eaten  ; 
with  fish,  its  seed?;  are  used  as  a  carminative,  and  l 
its  root  is  used  as  a  carminative  and  a  tonic.  ' 

The  sweet  fennel,  Anttkum  fieniadum  ^irfaf, 
is  ttKtially  esteemed  a  mere  variety  of  the  common  | 
fennel,  yet  possesses  distinct  and  somewhat  differ- 
ent chaiacters.  It  was  Introduced  from  Ttaly,  bat  i 
has  long  been  cultivated  in  our  kitchen-p.ardens.  ' 
Its  stem  is  snracwhat  compressed  at  the  base,  and  .  | 
usually  has  a  height  of  only  about  4  feet;  its  , 
lower  leaves  are  distichous;  its  leaflets  are  linear, 
liair  like,  and  very  l^n?;  its  nmbcls  have  only 
six  or  eight  rays ;  and  its  seeds  arc  much  longer 
and  somewhat  paler  than  those  of  the  eommoo 
fennel,  and  have  a  swet  ti^h  .ns  well  as  aromatic 
davour.    This  plant  is  used  for  the  same  pur- 
poses as  the  common  frnnel;  but  Its  seeds  are 
mainly  in  request,  and  have  long  been  impoHcd 
in  considerable  quantity  from  Italy,  and  used  ia 
the  preparation  of  a  volatile  oil  and  an  olBdnal 
fennd  water  of  the  drug  shops.  The  volatile  oil 
aeems  to  oontaia  nearly  all,  if  not  abaciute^  aUi  ^ 
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.   the  Tirltte  of  4h«  seeds;  Init  it  htm  been  proved 

by  much  experience  to  Vio  nothing  superior  to  the 
oik  of  Mise  and  caraway  as  a  carminatiTc;  so 
•   dkat  ftmiel  is  now  ranch  less  in  re(|aest  than  at 
■  ft  Ibnner  period. 

1      Aiorcan  fennel.  Fronrh  fennel,  or  finochio. 

Jn«fAum  tepetum,  is  a  hardy  annual,  and  was  in- 
I  trochiced  to  Britain  about  half  «  centarf  ago  from 
!  Portugal.  Both  this  plant  and  the  sweot  fennel 
'  are  much  relished  as  salad  herbs  and  pot  herbs 

!■  Italy  tnd  Fortogal;  bat  n«ttdi  finmel  ta  too 
,  powerful  in  its  odour  to  he  generally  agrceaMe 
-  to  Britons,  and  is  owd  mlj  bj  gooraands  and  a 

few  oiber  penona  of  eariona  pahte.   Its  items 

are  fleshy,  tender,  nearly  two  inches  thick,  and 

n?nally  ahout  (T  or  S  inches  high ;  and  they  are 
I   the  part  eaten, — and  are  either  sliced  in  soups  or 

fbr  salads,  or  are  blaaebed  and  eaten  with  oil, 
j  vinepir.  and  pf'ppor.  The  seeds  have  i  hn£;ht 
i  yellow  colour,  are  narrower  and  more  crooked 

than  flMsa  of  Ilia  oommon  ftnnel,  and  haw  a 

Slr«>rr;i  ftir-II  similar  to  that  of  anise  weds. 

IFENNEIi  (Hoo's).   See  8nu»ncRW0RT- 
PRNKBIrFLOWER,  or  Danvnr-A-Bwn,— bo- 
tanicaUj  NigtUn.    A  genus  of  hardy,  ornamen- 
I   tal,  annual  plants,  of  the  rannncnlns  order.  Ten 
or  eleven  species  have  been  introduced  to  Britain, 
psineiiNiBy  from  the  duivea  of  tha  Lovant,  and 
I   are  n^iially  cnltiTated  anionj^  tht?  annual  beauties 
I   of  oar  flower  bordeiBi  Two  or  three  of  the  species 
'  grim  wild  lathe  cortt'6eMa  of  CotttineBtalBttrope, 
and  arc  n'«t  much  esteemed  .as  flowering-plants; 
hot  all  the  others  are  in  more  or  less  favour 
I   among  the  cultivators  of  the  finest  annuals. 
TlMir  flowers  are  curious  as  well  as  beautiful,  and 
grow  at  the  top  of  the  stems,  beneath  the  shelter 
of  large,  leafy,  divided  involucres,  and  asnally 
'  hloem  ftoBB  June  till  September.  The  flowers 
of  three  of  the  ypocies  arc  yellow ;  of  throe,  are 
pale  blue ;  of  four,  are  bine  and  white ;  and  of  the 
fvst.  arv  principally  lilac  and  bine.  The  plants 
an*  very  shy  of  transplanting,  hut  otluTwise  re- 
,  quire  no  nioetj,  and  readilj  sow  and  propagate 
themsclve*. 

FENrr.REBKr-*>otanicaIIy   Tr'noi^fJla.  A 
fenos  of  herbttceous  plants,  of  the  lotus  division 
of  the  leguminoas  order.   The  common  species, 
fV  jyawrfTii  /bf iiaM^mt  im»,  was  iBlrodaced  to 
Br-t.-iin  from  the  south  of  Frnnrr.  near  the  close 
of  the  16tb  centozy.   It  is  a  hardy  annual.  Its 
slam  18  hollow,  braaehiiif ,  and  about  two  feet 
,  high ;  its  leaves  arc  alternate  and  trifoliate, — 
'  so  as  to  occasion  it  to  be  often  regarded  as  a  tre- 
foil ;  its  foUolcs  are  oblong,  oral,  and  indented ; 
its  flowera  oome  out  singly  at  aadi  joint  from  the 
«-:ng3  of  th*  stalk,  are  sessile,  and  bloom  from 
June  till  August;  its  legumes  are  elongated, 
ialtsMd,  aod  sharpJieaked,  aad  hai«  a  broad 
,  membrane  along  one  rdjrr :  nnrl  it?  pf^nrl?  wxv 
j^Sow,  siiaare,  and  indented  on  one  side.  The 
whole  piMt  has  a  vary  strong  odovr.  The  spe- 
'  eies  has  long  been  cultivated  in  the  fields  in 
'  temaay  and  the  aonih  of  France^  and  it  has,  at 
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varions  tinea,  been  rseommended  to  the  atten- 

tion  of  British  farmers;  hut  it  has  never  as  yet 
won  any  considerable  degree  of  British  favour. 
Large  quantttms  of  imported  seeds  of  it  have 
often  bean  in  request;  but  the  plant  itself  has  t 
always  proved  a  very  uncertain  and  even  critical  '  j 
crop  under  the  changeable  weather  and  early  j 
frosts  of  our  climate.   In  cold  wet  seasooa,  plants 
of  it  in  British  fields  or  gardens  are  frequently  i 
killed  before  the  seeds  ripen ;  and  such  as  live 
loBg  enough  to  pcrfitet  their  seeds,  snflbr  great 
and  permanent  injury  to  the  pods  during  the  pro- 
cess of  ripening.  The  best  soil  for  them  is  a  light  | 
hazel  loam,  not  enriched  with  manure;  the  best  < 
time  of  aowing  is  the  beginning  of  September;  ' 
and  the  most  suitable  culture  is  similar  to  that 
for  autumn-sown  pease.   The  plants  become  ripe  i 
in  the  following  August ;  and  they  should  then 
he  cut  down,  laid  out  for  five  or  six  days  to  dry, 
twice  or  thrice  tamed  during  that  period,  and  j 
finally  thradied  in  the  Add  or  boused  in  the  yard 
in  the  same  manner  as  pease.  The  Feeds  of  fcnu-  ' 
greek,  in  consequence  of  their  mucilaginous  pro- 
perties, were  formerly  much  need  by  farriers  for 
making  poultices  and  emollient  glysters;  and 
they  were  also  given  internally  under  pretence 
of  some  medicinal  action,  but  really  in  downright  i 
quackery.  I 

Th^  prn<!trnte  and  the  sword  species,  arc  hardy 
trailing  annuals,  with  flowers  and  pods  similar 
to  these  of  the  common  species.    Two  blue- 
flowered  and  four  or  five  yellow-flowered  species 
are  hardy  upright  annuals,  principally  ornamen- 
tal, very  similar  to  melilots,  and  with  bunched  ' 
or  umbellate   flowers,  and  long -beaked  ovato 
legumes.    The  Ruisian  species,  Trigondla  riith- 
entca,  is  a  hardy,  trailing,  perennial-rooted  herb,  i 
with  yellow,  nmbdlata,  foot^tked  flowers,  net- 
ted and  compressed  legumes,  and  stems  of  about 
20  inches  in  length;  and  is  propagated  cither  i 
from  seeds  or  by  die  dividing  of  the  roots.  The  ' 
small  homed  species,  Tru/onefla  eomiculata,  is  a  ] 
low,  fragrant,  yellow-flowered,  hardy  annual.  '  | 
The  esculent  species,  Trigondla  etculenta,  is  an  j 
annual  of  nearly  two  feet  in  height,  cultivated  in  | 
the  fields  in  India,  but  fit  only  for  the  hothouge  ; ' 
in  Britain.   Upwards  of  twenty  other  species  j' 
have  been  introduced  to  our  gaideni  or  botani-  j  I 
cal  collections;  and  nearly  as  many  nors  have 
been  scientifically  described. 

FBHZLIA.  A  genus  of  rseently  dfsootered  I 
ornamental  plants,  of  the  polem<>nium  tribe. 
The  carnation-flowered  species,  Ffn.lla  dUinthi- 
flora,  is  a  low  hardy  annual;  and  was  brought 
about  twelve  years  ago  from  Oatifomla.    Its  ' 
stem  is  3  or  -1  inches  high;  its  leaves  are  opposite,  ' 
entire,  and  linear ;  and  its  flowers  grow  on  foot-  , 
stalks,  are  about  an  inch  in  length,  and  com-  I 
hinc  purplishness  in  their  Uppsr  part  With  yd-  • 
lowness  in  their  lower  part.  I 

PBRMENT.  See  Tsast.  j 

FERMENTATION.  The  spontaneous  ehaa*  i 
gee  which  vegetable  matter  undeigoes  when  ex-  i 
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pc^cd  tn  rrrlinary  atmospherical  temperature. 
So  long  as  vegetable  substances  remain  in  con- 
nudOB  with  tb«  living  plants  by  which  they  were 
produced,  the  tendency  of  their  elements  to  form 
new  comhinations  is  coiitrollod ;  but,  as  soon  as 
the  vital  principle  is  extinct,  they  become  sub- 
ject to  the  unrestrained  influence  of  chemical 
afTinity.  Owing  to  the  difT'Tt  nc"  iri  t1i  rssti- 
tution  of  diflerent  vegetable  cuuipuuuds,  however, 
they  are  not  all  equally  prone  to  fennentation; 
nor  is  the  nature  of  the  change  the  same  in  all 
of  them.  Thus  alcohol, oxalic,  acetic  and  benzoic 
acids,  may  he  kept  indefioitetj  witliffttt  altera- 
tion ;  while  others,  such  as  gluten,  sugar,  starch, 
and  mucilapnous  substances  are  very  liable  to 
decomposition.  In  like  manner,  the  spuntaueous 
change  sometimes  terminates  in  the  formation  of 
sugar;  at  anotlier  time,  in  that  of  alcohol;  at  a 
third,  in  that  of  acetic  acid;  and,  at  a  fourth,  in 
the  total  dieaohition  of  the  •nbstanoe.  This  has 
led  to  the  division  of  the  fermentative  processes 
into  four  distinct  kinds,  viz.,  the  sacchariw,  the 
tinwt,  the  Mttou*,  and  the  ptttrefaaim  fermen- 
tation. 

The  only  substance  known  to  undergo  the  ?ac- 
ciiunne  fermentatiun  is  starch.  When  this  sub- 
stance is  kept  moist  for  a  oonsUteimUe  length  of 
time,  a  change  gradually  cnsncF,  and  a  quantity 
of  6ug»  equal  to  about  half  the  weight  of  the 
stardi  employed  is  generated.  Exposure  to  the 
atmosphere  is  not  necessary  to  this  change,  though 
the  quantity  of  sugar  is  increased  by  the  aocem 
of  air. 

The  conditions  requisite  for  establbhing  the 

vinous  fennentation  are  the  f  >llowing,  viz.,  the 
presence  of  sugar,  water,  yeast,  and  a  certain 


excluded  by  the  nature  of  the  apparatus,  can 
have  exercised  no  effect  upon  the  result.  TIm 
true  theory  of  the  process  is  founded  on  the  fact, 
that  the  sugar,  which  disappears,  is  almost  pre- 
cisely equal  to  the  united  weipbts  of  the  alcohol 
and  carbonic  acid ;  and  hence  the  former  is  sup- 
posed to  1)6  resolved,  during  the  process,  into  the 
two  latter.   Though  a  solution  of  pure  sugar  is 
not  susceptible  of  the  \'inou8  fermentation,  with- 
out being  mixed  with  yeast,  yet  the  saocharuM 
juices  of  plants  do  not  require  the  addition  of 
that  substance ;  or,  in  other  words,  they  contain 
some  principle,  which,  like  yeast,  excites  the  fer- 
mentative process.   Thus  the  juice  of  the  grape,  ' 
of  the  apple.  6:c.,  ferments  sp<uit;tneously,  but  not  I 
without  enjoyiug  access  to  the  air;  from  which  | 
it  would  appear,  that  it  most  eontsin  a  principle  j 
which  is  cunvt  rtible  into  yeast,  or,  at  least,  into  , 
a  compound,  which  acquires  the  characteristic  | 
property  of  that  suhstanoe,     absorhtng  oxygen,  j 
Tile  various  kinds  of  stimulating  fluids,  prepared 
by  means  of  the  vinous  fermentation,  are  divisi-  I 
ble  Into  wines,  which  are  formed  from  the  jwoes  ; 
of  saccharine  fruits,  and  the  various  kinds  of  ale  ' 
and  beer  produced  frnrn  r\  d-'c^ction  of  the  nuUi- 
tive  grains  prcviuusly  mailed.    Ihe  juice  of  the 
grape  is  superior,  for  the  purpose  of  maUng  wine, 
to  that  of  all  other  fruits,  not  merely  in  contain- 
ing a  larger  proportion  of  saccharine  matter, 
since  this  deficiency  may  be  supplied  aiiifieially, 
but  in  the  nature  of  its  acid.    The  chief  ot  only 
acidulous  principle  of  the  mature  grape,  ripened 
in  n  warm  oHmate,  such  as  Spain,  Portugal,  or 
Madeira,  is  the  bitartrate  of  potash.    As  this 
salt  is  insoluble  in  alcohol,  the  greater  part  of  it 
is  deposited  during  tiie  vinous  fermentation ;  and 


temperature.  To  observe  the  chemical  changes  I  an  additional  quantity  subades,  constituting  the 

which  occur,  wo  must  dissolve  five  part.^  of  sugnr  cn^j/,  durinj^  the  progress  of  wine  towards  its 
in  about  twenty  of  water,  adding  a  little  yeast,  i  point  of  highest  perfection.  The  juices  of  other 
and,  introducing  the  mixture  into  a  ghss  flask,  fruits,  on  the  contrary,  such  as  the  gooseberry  or 
furnished  with  a  bent  tnli  t'le  extremity  of  currant,  contain  the  malic  or  citric  acids,  which 
which  opens  under  an  inverted  jar  full  of  water  j  are  soluble  both  in  water  and  alcohol,  and  of 
or  mercury,  apply  a  temperature  of  60"  or  70"  which,  therefore,  they  can  never  be  depriTOd. 
Fuhr.,  to  the  materiab).    In  a  short  time,  we  Consequcntly,theee  wines  are  only  rendered  palat 


shall  observe  the  syrup  to  become  muddy,  and  a 
uiultituJc  of  air  bubbles  to  form  around  the  fer- 
ment; these  unite,  and,  attaching  themsdves  to 
particles  of  the  yeast,  rise  along  with  it  to  the 
surface,  forming  a  stratum  of  froth.  The  yeasty 
matter  will  then  disengage  itself  from  the  air, 
fall  to  the  bottom  of  the  vessel,  to  acquire  buoy- 
ancy a  second  time,  and  so  on.  The  fermenta- 
tion win  continue  for  two  or  three  days,  when  it 
will  terminate,  leaving  the  impurities  to  subside, 
and  the  liquor  clear  and  transparent  The  only 
appreciable  changes  which  are  found  to  have  oc- 
onncd  dining  the  process,  axe  the  disappennncn 
of  the  sugar,  and  the  formation  of  alcohol  which 
remains  in  the  flask,  and  of  carbonic  acid  which 
is  collected  in  the  inverted  jar.  The  yeast  ap- 
pears to  have  <-;.■  i  a  I  only  by  bringing  on  the 
fermentation,  without  further  contributing  to 
the  products.  The  atmos^eric  air,  having  been 


ablo  by  the  presence  of  free  sngar,  wliich  conct  ah 
the  taste  of  the  acid ;  and  hence  it  i«  necessary 
to  arrest  the  progress  of  the  fermentation  long 
before  the  whole  of  the  saccharine  matter  is  con- 
sumed. For  the  same  reason,  these  wines  do  not 
admit  of  being  long  kept;  for  as  soon  as  the  free 
sugar  is  converted  into  alcohol,  by  the  slow  fer- 
mentative process,  which  may  be  retarded  by  the 
addition  of  brandy,  but  cannot  be  prevented,  the 
liquor  acquires  a  strong,  sour  taste.  Ale  aad 
beer  difft-r  from  wines,  in  containing  a  large 
quantity  of  mucilaginous  and  extractive  matters, 
dstlTed  from  the  nmlt  with  whldithsiy  am  made. 

From  the  presence  of  these  substxmces,  they  al- 
ways contain  a  free  acid,  and  are  greatly  dispoeed 
to  pass  into  the  acetous  fennentation.  Th«  oour 
taste  is  concealed  partly  by  free  sugar,  and  partly 
by  the  bitter  flavour  of  the  hop,  the  presence  of 
which  diminishes  the  tendency  to  the  formation 
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of  ail  add.  The  fermentative  prooe^,  which 
tzkpe  place  in  dough  mixed  with  yeri'-t,  and  on 
wbica  depends  tha  formatiuu  ul  good  bread,  ha& 
been  mpiKwed,  bj  aome,  to  be  of  a  peouliar  kind, 
and  accordingly  designated  hy  the  name  of  the 
jiOHary  J'ermeataUon.  ^are  recent  reMftrohes 
vpoB  this  ml^eet,  hovrever,  )mt«  tittle  doobt 
that  the  plienomena  are  to  be  aacrihtd  to  the 
MfThariPfi  matter  of  the  flour  undergoing  the 
TiDodi  fermctttatloD,  hy  whidb  it  b  retol-red  into 
alcohol  and  carbonic  acid  Sec  the  article  Bread. 

When  any  liquid  h:\s  undergone  the  vinous 
fermeatatioQ,  or  even  pure  alcohol,  diluted  with 
Witar,  i»  mixed  with  yeast,  and  expoeed  in  » 
tnrm  place  to  the  open  ixir,  the  acetous  fcrmcn- 
tatioQ  takes  place.  This  change  is  attended  with 
in  iutmiina  nareimnt,  and  tbe  developiDent  of 
beat  and  carbonic  acid  gas;  the  fluid,  at  the  same 
time,  becoming  turbid,  from  tbe  deposition  of  a 
peetilMir  filamentous  matter.  This  proooss  goes 
on  tardily  IkIow  60*  Fahr.. ;  at  50**,  is  very  slug- 
iriih;  and  at  32*,  is  wholly  arrested.  On  thn  ron- 
trary,  when  the  temperature  is  as  high  as  &u",  it 
prawieda  with  Tigonr.  ft  is  ncoossarjr  to  distin- 
^lish  between  the  mere  formation  of  acetic  acid, 
and  the  acetous  fermentation.  Most  vegetable 
onbatancwe  yisU  aeetio  add,  when  thi^  nndavgo 
spontaneous  decomposition;  and  inferior  kinds  of 
ale  and  beer  are  known  to  acquire  acidity  in  a 
abort  time,  even  when  confined  in  well  corked 
IwttVa  These  processes,  and  a  variety  of  others, 
however,  are  quite  different  from  the  proper 
aoetoos  fermentatton,  above  described,  being  un- 
atteaded  with  viiiUa  moTOmant  in  tha  ^nid 
with  the  absorption  of  oxygen  from  the  air,  or 
the  evoLntion  of  carbonic  acid.  See  the  articles 
Aanooa  FMuananov,  Acs* lo  Aoid,  Ptbou»> 
5cors  Acid,  and  Vikeoak. 

The  putrefactive  fermentation  is  confined  to 
tho«e  Testable  substances,  in  which  the  oxygen 
and  hydrogen  exist,  in  a  proportion  to  form  water; 
and  in  such,  particularly,  as  contain  nitro^^cn. 
Those  proximate  principles,  in  which  carbon  and 
hydrogen  preiail,  null  as  tho  oila,  redni,  and  al> 
Dj'aol.  do  not  undergo  the  putrefactive  fermenta- 
tion;  acNT  do  acids,  which  contain  a  considcr- 
ahie  aaesai  of  oxygen ,  manifcat  a  tandenoj'  to  nif- 
fm  this  change.  The  conditions  requisite  for 
*-Ti-»*'ing  the  putrefactive  process  to  commence, 
ire  aioisture,  air,  and  a  certain  temperature. 
Urn  temperature  most  favourable  is  between 
and  1*»0°  Fahr.  The  products  of  the  pro- 
may  be  divided  into  the  solid,  liquid  and 
Tba  Vqiiid  ara  eiiiaiy  water,  together 
with  a  little  acetic  acid  and  oil.  The  gaseous 
podncts  are  light,  carbuxetted  hydrogen,  carbo- 
■ia  acid,  and,  when  mtngen  is  present,  ammonia. 

and  probably,  nitrogen,  are  somo- 
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timt^s  disengaged.  Another  elastic  principle, 
npposcd  to  arise  from  putrefying  vegetable  re~ 
■HM^  ia  tba  BOxioaamjsnMCB  of  marshes.  The 
onjnn  of  these,  however,  is  exceedingly  obscure. 
The  solid  product  is  a  dark,  pulverulent  sub- 


stanoe,  aombttDg  of  dumoal,  combined  with  a 

little  oxygen  and  hydrogen,  which,  when  mixed 
with  a  proper  quautity  of  earth,  is  c&Ued  v^e- 
taUt  thoidd. 

FERNS, — botanically  FiUcf.  An  order  of 
herbaceous  plants,  oi  the  foliaceous  division  of 
eellttlana  or  oryptogams.  Tho  oqnisattimi,  Ute 
lycopodiums,  and  tlu'  j»silotums,  were  formerly 
included  among  ferns,  but  are  now,  with  very 
obvious  propriety,  claMed  into  two  quite  distinct 
orders.  The  ferns,  as  at  present  understood, 
comprise  between  oO  and  CO  genera;  and  have 
within  Great  Britain  about  lUU  hardy  species, 
soma  of  them  indigenous  and  soma  axotio,  about 
00  greenhouse  species,  and  about  210  hothouse 
species.  The  roots  of  almost  all  are  perennial; 
and  of  some,  avs  ereeping.  The  stem  of  a  fcw  has 
an  arJjurescent  and  leafy  character;  but  that  of 
the  vast  m^yoritj  is  herbaceous,  dies  down  to  the 
ground  in  winter,  and  never  constitutes  a  stem 
in  the  ordinary  sense  of  the  word,  but  is  a  mere 
stipe,  and  combines  with  all  the  leafage  of  the 
plant  to  couiititute  a  siuglti  frond.  The  leafage 
of  some  is  nearly  simple  and  entiftt,  with  Nticu* 
lated  veins ;  but  that  of  the  great  majority  is 
bipinnatc,  tripinnate,  very  compoondly  pinnate, 
or  more  or  lass  pinaatifid.  The  capsulea  are 
brown,  membranous,  usually  one-celled,  very  mi- 
nute, usually  clustered  in  patches  on  the  back  of 
the  frond,  generally  oovared  with  an  integument, 
called  the  indusium,  whioh  bursts  open  when 
they  become  ripe,  and  surrounded  by  a  thick, 
articulated,  elastic  ring.  The  seeds  or  sporules 
ara  minuta  giobules,  diaeovaraUa  onlj  by  tha 
microscope;  aid  t':\\  [uita  a  raoant  period,  wars 
not  believed  to  exist- 

Soma  ferns  inhabit  Iieaths  and  wastes,  and  grow 
among  furze  and  bniuibles  ;  some  grow  parasiti- 
cally  upon  trees ;  and  some  inhabit  arid  spots,  the 
fissures  of  old  walls,  or  the  oraoks  and  almost 
mdkad  snrfuea  of  drjr  and  barren  rocks;  but  some 
overrun  woods,  mountain  pastures,  and  good  grass 
lands;  and  all  the  more  luxuriant  inhabit  either 
tba  mossj  banks  of  riila  and  fountaina,  tho  moist 
and  moss-clad  surface  of  dripping  rocks,  or  moist 
and  fertile  spots  in  secluded  and  shaded  situa- 
tions. They  abound  ohicfly  in  tha  tropics,  and 
bccoma  inereasin^y  raro  aa  wo  approach  tha 
polefl. 

Some  ferns  have  long  been  known  in  the  prac- 
tice of  medicine  for  their  purgative  prujierties, 
their  anthelmintic  properties,  their  pectoral  pro- 
perties, or  their  astringent  and  tonic  properties; 
and  other*  are  instruments  of  empiridsm  and 
mischief  in  tho  hands  of  quacks  The  roots  of 
some  have  been  used  for  the  manufacture  of  beer; 
tiM  roots  and  the  young  learea  of  othsra  have  been 
used  as  asonlsnts;  and  the  fronds  of  Atpidium 
/wi/mn^have  sometimes  been  used  as  ^  sn)>?tituto 
for  tea.  The  bulky,  rank,  and  aliundaut.  kinds 
hava  been  very  extensively  used  for  litter,  for 
manure,  for  the  manufacture  of  p 'tabh,  for  thatch, 
and,  in  some  instances,  fur  fodder  or  for  the  pre- 
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paration  of  cooked  food  for  the  lower  aaimalfl. 
Many  of  the  exotio  kinds,  as  well  as  several  of 
our  indigenooa  speoiiw,  pooess  remarkable  ele- 
gmaee ;  ud  an  in  multitudes  of  instsnoei  teared 
nrid  nursed  in  conservatories  and  d\veIlin;^-hoiise9, 
bj  curioas  pbytologUts  and  amateurs  of  plants, 
iriw  liaf«  Itttte  tMt*  or  Istaafe  for  florienlture, 
or  who  are  so  mu^bitj  and  disdainful  as  to  pro- 
nounce that  fiwdnatiog  poituifc  fit  only  for  deli- 
cate ladiea. 

The  inaiii  inteiest  in  British  ftnu,  or  at  least 

of  the  very  powerful  concirn  felt  in  them  by 
stock-Carxners,  is  concentrated  in  the  common 
brake  or  bmoken,  Pterit  ofttUina.  See  the  ar> 
ticlo  Bhakk.  It  i1  mnds  l>uth  in  the  rocky  and 
beatby  mountains  of  our  pastoral  districts,  and 
in  nmnjr  of  the  rich  and  Inzoriant  grass-lands  of 
our  pking.  It  loves  deep  and  dry  soils,  and  is 
usually  an  indi?'ati..n  of  great  intrinsic  wealth  in 
the  land  on  which  it  grows ;  it  overruns  many  of 
the  beat  and  driest  pastni^-IaBda  which  have 
never  or  not  recently  been  turned  over  by  the 
plough ;  and  it  often  accumuUttes  into  absolute 
tbickets  in  hoUowa  or  other  sheltered  spots,  which 
possess  much  fertility  of  soil.  It  was  formerly 
in  great  request  for  thatch,  and  usually  lasted  in 
Chat  capacity  8  or  9  years  on  the  north  side  of  a 
roof,  and  15  or  ISyaars  on  the  south  sido;  but, 
except  in  the  meanest  hovels,  it  has  been  com- 
pletely superscdiid  by  heath,  straw,  tiks,  and 
•btea.  It  was  formerly  naad,  In  oooaiderablo 
quantity,  in  both  the  glass  and  the  soap  manu- 
factory ;  but  in  this  capacity  also,  it  has  been  en- 
tirely superseded  by  cheaper  and  better  •ooroei 
of  alkali.  It  possesses  sufficient  astringency  for 
the  purposes  of  the  tanner ;  but  is  far  excelled  by 
the  bark  of  the  tanniniferous  trees.  It  has  an 
obaoore  odebrity  for  medicinal  virtues;  but  seems 
to  owe  that  celebrity  chiefly  to  empirics.  It  has, 
in  seasons  of  scarcity,  been  used  with  much  sac- 
«eas  at  fodder ;  yet,  in  ordinaij  oirenmstanoea,  it 
is,  in  all  stages  of  its  growth,  spumed  by  ev  rv 
domMticated  animal,  except  perhaps  pigs  and 
tnmip-fod  aheep^  It  fbmui  good  litter  for  the 
cow-house  or  the  piggeries  of  cottiers  or  small 
farmers ;  it  often  serves  as  tolerably  good  manure 
for  potato  crops;  it  is  constantly  employed  in 
some  places  for  the  winter^pmtection  of  esculent 
rootsin  pits;  itscrves  for  common  fueland  for  heat- 
ing ovens  and  burning  lime ;  it  forms  a  shade  for 
the  ttndsr  grisass  daring  ssasons  of  groat  drought 
and  excessive  sunshine;  it  occa-stm^  hr^rb.Tgo  to 
bo  {NToionged  into  winter,  in  situations  which 
othttTwlaa  would  have  all  tiieir  grasses  soorehed 
or  in  decay ;  and  it  frequontly  affords  beneficial 
shelter  to  newly  shorn  sheep  from  the  scorch- 
ing play  of  sunshine ;  ye^  regarded  in  the  aggre- 
gate, it  is  one  of  tho  grentwt  pasta  of  pastoral 
farms,  and  renders  an  enormous  aggregate  of 
tlie  grass-lands  of  our  coantry  unavailable  for 
oacAil  purposes,  or  praeticaliy  barren,  and  either 
chokc!)  valuable  vegetation  or  so  compl  toly  oc- 
Ott^ies  the  ground  as  io  prevent  it  from  growing. 


The  extermination  of  Ilia  brake  from  paslars- 

lands  has  become  a  problem  of  much  intcrr^t  to 
stock-farmers,  and  is  the  topio  of  several  essays  ■ 
in  tiio  Qnartorly  Journal  of  Agrieultnro  and  tbs  ' 
Trnti'tnc  tiong  of  the  Highland  Society.    Yet  some  , 
agriculturists  think  it,  on  the  whole,  more  bene- 
fictal  than  injoriodt.  "I  am  of  opinion,"  says 
one,  "that  the  destruction  of  this  plant  is  not  a  i 
desirable  object.     In  the  works  of  Nature,  we 
generally  tiad  an  adaptation  of  means  to  mds ;  | 
and  in  the  habits  and  nature  of  this  plant,  I  | 
think  I  c»n  discover  the  hand  of  an  a!!  wise  Pro-  ^ 
vidence.   In  summer,  it  grows  with  great  Inxu-  j 
rianeo,  onth^y  overdiadowing  tho  gmses,  and 
being  almost  impenetrable  for  pasture  to  either 
sheep  or  cattle.   In  this  state  it  continues  till  { 
about  tha  end  of  autnaui,  when  it  withers  and 
dies  away;  and  then  ita  usefulness  becomes  ap- 
parent from  the  fine  fresh  bite  of  grass  that  is 
found  at  its  roots.   The  great  want  on  our  hill- 
pastures  is  winter  food ;  and  here,  by  a  simple 
plan  of  Nature,  do  we  find  ir  provided  in  shel- 
tered glens  or  dry  sonny  hills,  just  at  Uie  season 
when  shelter  and  waimth  am  most  needed  by  ^ 
stock.    In  most  of  our  hill-farms,  where  artificial 
food  cannot  bo  raised,  a  preserve  like  this  for  the 
stock  in  winter  must  he  invaluable ;  and  the  ex- 
tirpation of  this  plant  appears  to  me  to  be  an 
attempt  of  short-sighted  mortals  to  defeat  the 
dcsigus  of  IVovidenoe."  But  many  wild  plant* 
which  often  abound  on  good  wMt,  thistles  for  ex- 
ample, fulfil  the  beneficent  dc'trns  of  the  Creator 
in  reminding  man  of  bis  fallen  state  as  a  trans- 
greiBor  of  ^  IHrine  kw,  in  suggesting  to  him 
his  need  of  salvation  from  sin,  or  even  in  impos- 
ing upon  him  healthful  labour  of  body  and  mind, 
or  in  rousing  his  intellect  and  tasking  his  indus- 
!  try  to  the  invention  and  execution  of  expedients 
j  for  fertilizing  the  land  ;  so  that  the  extermination 
of  some  plants,  on  account  of  their  being  noxious, 
is  juat  aa  mnsli  n  dnty  of  man  and  aa  aeeofdanee 
with  the  benign  arrangements  of  Providence,  as 
the  cultivation  of  other  plants  on  account  of  their 
being  nsefuL  Abaoat  all  plants,  too,  whidi  fisr- 
mors  have  to  contend  against  as  weeds,  possess 
some  subordinate  good  properties,  and  merely 
have  a  preponderance  of  pemidous  or  annoy- 
ing qualities;  and  are  ezterminaCed  iimplf  en 
armtint  of  that  preponderance.   The  common 
brake,  besides,  does  not  by  any  means  shelter  the 
giBMsia  and  proonre  n  winter-bite  Ibr  Uve  stock 
in  all  circumstance!! ;  but,  on  the  contrary,  it  ut- 
terly prevents  the  grasses  from  growing  in  some 
places,  and  eauiee  themtabaooaie  dddy  wad  die 
prematurely  down  in  othera.  Tbe  jnst  or  most 
economical  view  of  the  case  seems  to  be  this,  that 
wherever  ferns  ooour  but  eparccly,  so  as  to  shel- 
ter the  soil  witlMNit  injuring  its  grasses  or  extraoU 
ing  more  than  a  very  minute  fraction  of  its  juice?, 
they  ought  to  be  rogarded  as  beneficial  both  to 
the  herbage  and  to  ^eep,  and  of  eenne  lei  idene ; 
but  that  whenever  they  arc  plentiful,  so  as  either 
i  to  choke  a  portion  of  the  verdure,  or  to  appro- 
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priat«  to  their  own  use  a  coneidernblc  portion  of 
the  nonrishinent  in  the  soil,  they  ought  to  he 
pronounoed  a  nainnce  and  either  exterminated 
or  reduced. 

Sprinkling  feme  with  salt  or  with  wood-ashcB 
has  been  reoomnMnded  aa  a  means  of  ezterujinat- 
iog  them;  but  it  itbotlitoo  expeubeand  of  ywj 
doohtfttl  efficacy.  PoIUiig  them  has  been  tried ; 
bat  is  Tendered  mor*  or  less  nugatory  by  the 
great  length  aad  strength  of  their  roots.  Trench- 
ing also  has  been  somewhat  unsttOC^fuUy  tried. 
^  There  is  hardly  another  root  with  which  I  am 
argnainted,"  njs  the  Hon.  James  Murray, "  which 
ii  so  tenadoaa  of  Hfo  u  tlia  feni ;  and  plants 
which  I  liavc  buried  deep  in  the  ground,  beyond, 
as  I  oooceiTed,  a  possibility  of  tbeif  v^tating, 
ksf«  jet  ia  tlw  next  jear  wnt  forth  thdr  shoots.** 
CSuttiag  down  with  the  scythe  or  otherwise,  seems 
to  succeed  in  some  soils  and  situations,  and  to  be 
totally  inefficacious  in  others.  It  has,  in  various 
parts  of  Peebles  ■hirft,oeca8ioned  the  substitution 
cf  the  ff-rns  by  grasses  and  white  clover  in  lh<' 
course  of  three  years ;  yet  has  usually  required 
to  ho  rqwsted  during  fivo  toeoeasi^  yean  in 
order  to  effect  complete  e-xterminriti'  n.  But  in 
MlMr  districts  in  which  it  has  been  tried,  it  has 
not  mdn  the  slightest  impression ;  and  OTen 
after  being  patiently  continued  through  a  long 
series  of  years,  it  has  \>Al  the  fern-thickets  as 
dense  and  luxuriant  as  before  it  was  commenced. 

Irrigation  seems  to  be  the  grand  uolhod,  in 
&ct  the  only  really  effective  one  at  present  known ; 
and  though  hitherto  tried  with  very  various  suc- 
cemt,  it  probably  has  in  any  inttanoa  luled,  rather 
from  &ultiness  in  the  operation,  than  from  any 
want  of  power  in  the  tendency.  Binoe  our  com- 
mon fern  cannot  be  mbdned  by  maltreatment, 
it  SMit  be  attacked  by  altering  or  destroying  the 
conditions  of  soil  which  are  requisite  to  its  vege- 
tation i  and  as  it  loves  dryness  of  soil,  and  can- 
M*  Hve  ia  OMMMate^  it  nmtt  eleoilr  be  estHmi- 
nabte  by  irrigation.  Nor  is  the  requisite  process 
tsther  difficult  or  oosUy;  for  "what  can  be  a 
■eie  eirople  operation  to  the  sheep  farmer,  than 
to  turn  the  water  from  some  of  the  many  streams 
which  oseleasly  brawl  down  their  chimnels  on  his 
lAud&^  into  small  cuttings,  a  spade's  depth,  the 
primary  one  leading  from  the  brook,  along  the 
highest  pnrt  f  f  the  frroiind  occupied  by  the  ferns  V 
Itrigatioo,  when  abundant,  has  been  known  to 
thin  attd  weaken  the  lenie  in  the  first  year,  aad 
to  reduce  them  very  nearly  to  utter  extermination 
in  the  third  or  in  the  fourth  year.  A  fine  sward 
wnaBf  enooeedi  tite  disappearing  ferns ;  and  yet 
thistles  have  been  known  to  follow  so  immedi- 
ately and  in  such  abundance  as  to  threaten  worse 
mischief  than  the  ferns  themselves;  but  when 
IhsM  do  ^>pear.  they  can  be  exterminated  by 
tiro  years'  cuttinp.  When  water  cannot  be  com- 
manded for  irrigation,  the  most  feasible  remedy 
ii  a  pesartering  me  of  the  leythe.  We  would 
suggest,  too,  that  for  the  double  purpose  of  arrest- 
KHT  the  efafeboimtioa  of  up  in  the  leaf  and  pre- 
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venting  the  Ibnnaticn  of  the  spores  in  thefrno- 
tlfication,  one  cutting  should  take  place  as  soon 
as  the  plant  fairly  exfoliates,  and  another  abou;t 
theendef  Jnne. 

FERRARIA.  A  genus  of  very  beautiful, 
Cape-of-Qood-Uope,  bulbous-ruoted  plants,  of  the 
iris  tribe.  The  Angularly  magnifioent  though 
strictly  ephemeral  peacock  tiger-flower,  Ti^ridia 
j^mnia.  was  originally  called  by  Linntcus  Fer- 
raria  jxiionia,  and  by  some  lat-er  botanists,  Fer- 
raria  Tiytidiaf  and,  tliough  now  sdentifioaHy  re* 
garded  as  gi'nerically  diff^Lrent  from  them,  may 
still  be  popularly  viewed  as  the  type  of  all  the 
fofariaa.  flee  the  artioleTioin-FLowBn.  Seven 
or  eight  species  of  the  genus  ferraria  are  at  pre- 
sent cultivated  in  British  greenhouses ;  all  are 
abont  6  or  7  iadies  lugh>  and  are  propagated  from 
offsets ;  and  most  have  flowers  oif  a  prevailtagiy 
brown  colour. 

FERRET,~scicntificalIy  MuMtIa  furo.  A  do- 
mestioated  species  of  the  weaasl  tcihe  of  quad- 
rnpcds.  It  belongs  to  the  same genosasthe  com- 
mon weasel,  Mwida  vu^arit;  and  is  so  nearly 
allied  to  the  polecat  w  foumart,  Miulda  putwriiu, 
as  readily  to  cross  with  it,  and  as  to  have  been 
pronounced  by  some  naturalists  a  mere  variety 
of  the  same  species.  Its  -body,  from  the  noee  to 
the  rump,  is  about  14  inches  in  length;  its  tail  is 
about  5  inches  in  length  ;  its  nose  is  sharper  than 
that  of  either  the  weasel  or  the  polecat ;  its  ears 
are  round;  its  eyes  are  red  and  fiery;  and  its 
whole  body  has  a  very  pn!c  yellow  colour.  It  was 
introduced  in  ancient  times  from  Africa  to  Spain, 
in  order  that  it  night  destroy  rabbits;  sad  as  ado- 
mesticated  animal,  and  a  destroyer  of  rabbits  and 
rats,  it  has  spread  from  Spain  through  many  other 
oountriea  of  Europe.  It  is  very  ieuitive  of  cold, 
aad  requires  to  be  kept  snug  in  a  box,  a  cask,  or 
some  similar  place.  r,nfl  fed  with  such  fond  ns 
bread  and  miLk.  it  has  sometimes  been  kept  in 
some  oomet  of  hnman  abodes,  but  not  without 
danger;  for  it  is  a  blood-sucker  of  t-hildren  as 
well  as  of  rabbits,  and  cannot,  without  peril,  be 
permitted  aeons  to  bedpTooms,  aad  especially  to 
sleeping  infants.  It  is  commonly  used  to  hunt 
and  kill  vermin  in  the  farm-yard,  and  to  capture 
rabbits  in  burrows;  and  when  employed  for  the 
latter  purpose,  it  is  muzzled.  But  a  mule  be- 
tween the  ferret  and  the  polecat  is  very  generally 
preferred  to  the  ferret  itself,  and  not  seldom 
passeaonder  its  name;  aad  this  is  usoally  larger 
in  size,  stouter  in  form,  and  very  conddsiabl^ 
darker  in  colour  than  the  pure  ferret. 

FERHUOlirOtJS  SOIX&  Soils  which  eoatala 
an  unuauallj  large  pvoportioa  of  the  cxidss  of 
iron. 

FERTILITY  OF  SOILS.  The  power  of  soUs 
to  yield  such  a  produce  of  useful  planta  as  shall 
compensate  all  the  costs  of  cultivation,  and  re- 
munerate the  labours  of  the  cultivator.  Tliis 
power  depends  partly  on  the  meehanieal  eondi- 
tions  of  the  soil,  and  partly  on  its  relation  to  the 
subsoil  and  the  climate,  but  prinoipaUj  on  its 
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po?gcs?ing  such  chemical  constttiionts  and  ac- 
uities as  shall  yield  requisite  nourishment  to  the 
plants.  Fertility,  therefore,  it  in  *  oertain  de- 
gree a  relative  power, — so  that,  in  some  given 
circumstances,  it  may  exist  for  one  set  of  tiseful 
plants,  and  may  not  exist  for  another.  It  is  alao 
an  exceedingly  changeable  power,— or  yerj  cap- 
able of  both  exhaustion  nnd  ronnvntion  ;  and  ac- 
cording as  it  depends  on  mechanical  condition, 
ca  snbeoil,  on  ctimate,  on  chemical  conatitaenej, 
on  cheraical  l>ch avion r.  or  on  some  two  or  more 
of  these,  it  is  improved  or  renovated  by  respeo- 
tively  tillage,  draining,  fallowing,  mineral  nmnur- 
ing,  organic  niunuring,  or  a  combination  of  two 
or  more  of  these  operations.  A  fertiliser  might 
Mem  to  be  anything,  whether  process  or  appli- 
anoi^  which  increases  fertility;  but  in  the  ordi- 
nary usage  of  agricultural  phrase')ln^y,  it  means 
only  a  manure.  See  the  articles  6oii^  Maxubs, 
and  BAaara  Soiia. 

FERTILIZER.    See  FrttTiLixY  or  Soius. 

F£RUIiA.  A  genus  of  herbaceous  plants,  of 
the  umbdliferoui  order.  Two  spedet  of  it  pro- 
duce the  gum  asafoetida  of  the  ing  ahopB,  and 
may  be  regarded  as  types  of  the  whole  pen««. 
Seethe  article  AsAroBTi&A.  One  species, /Vrix/a 
villota,  regarded  by  Bome  botatttsto  as  a  cowbnne 
uii'l>T  tlio  name  nf  Cicuta  venenata,  a  hartly  jht- 
euniai- rooted  herb  of  about  a  foot  in  length,  intro- 
daeed  St2  or  S3  yean  ago  from  Korth  Amorica,  ii 
very  poisonous.  Nearly  twenty  other  species,  all 
perennial-rooted  herbs,  varying  in  height  from  1 
fact  to  10  or  12  kti^  and  chiefly  carrying  yellow- 
coloured  and  ornamental  flowers,  have  been  in- 
troduced to  Britain;  find  a  con«idor:i1>le  number 
of  additional  species  are  either  uninttoduced,  or 
have  been  removed  to  other  genera.  The  stem 
of  some  of  the  best  known  species  readily  offers 
itself  as  a  schoolmaster's  switch ;  hence  the  name 
ftnda,— fttmed  ftwn  a  word  signifying  to  'airlke.' 

FKSCITE  ORASS.    Sec  Festcca. 

F£tiTLNQ-P£NN Y.  The  earnest  given  to  aer- 
ftati  at  the  time  of  hiring  them. 

FESTDCA,— botanically  Fescu4-Chr«m.  A  genus 
of  grasses,  with  matiy-floworod  panicles,  and 
forming  the  typo  of  the  suborJer  Festucaceaj. 
Abont  80  species  of  this  suborder,  indigenous  and 
exotic,  exist  in  Great  Britain;  andaboutSOof  these 
l)eiong  to  the  genus  festaca;  while  most  of  the 
others  belong  to  the  genera  nygalams,  daetylia, 
sclerochloa,and  uniula.  But  7  or  8  of  these  others 
were  also  at  one  time  included  in  the  genus  festuoaj 
about  lA  or  16  additional  species  In  BritaiB,  now 
asdgned  to  genera  of  other  subordon^  tPSn  liko- 
wise  formerly  included  in  that  genus  -  nnd  up- 
wardH  of  20  known  species  still  inciuded  in  it 
have  not  yet  iMOik  introduced  to  Britain.  Only 
nine  of  the  present  festucas  are  indigenons  in 
Britain;  but  several  of  the  exotics,  as  wcU  as 
meat  of  the  indigens,  are  hardy  agricultural 
grasses  ;  mi  so  mmy  as  about  twenty,  including 
some  of  the  old  ones  now  removed  to  other  ge- 
nera, denaad  partienhtf  sotiee.  Tet  the  distri- 


hntron  of  the  fcstuca.s  into  t;p'->cies,  or  the  distin- 
guishing of  some  kinds  of  them  from  others,  ia 
exceedingly  dif&cnlt,  and  has  been  very  conflict- 
ingly  executed  by  different  botanists,  and  is  sub-  , 
jeet  to  great  modification  from  the  influence  of 
climate  and  other  natural  agencies.  Many  of  even 
the  most  conoion  kinds  undergo  considerabla 
variations,  not  alone  in  their  minor  characters, 
but  in  both  the  number  of  their  flowers  and  the 
length  of  their  awns,  from  diange  of  soil  and 
situation ;  and  a  gronp  which  figures  as  five  dis- 
tinct species, (^rtWu^  rubra,^iiahra,fffavca,  and 
tanAruxi,  in  the  worln  of  Withering,  Lightfoot, 
Stillingflect,  Hudson,  and  other  distinguished 
botanists,  is  regarded  by  Sir  J.  E.  Smith,  in  his 
English  Botany,  as  only  one  species,   "  In  this 
genus,"  says  the  last  of  these  authors, "  it  is  hard 
to  say  what  may  or  what  may  not  be  a  Bpccies." 
But  one  character  of  some  of  the  kinds  or  spcciea 
suiTers  no  variation,  and  is  of  very  great  oonse- 
quence  t-,  thr  farmer,  and  always  produces  a  very 
distinct  and  important  effect  upon  the  soil, — and 
that  is  the  creeping  habit  of  the  roots;  ao  that 
any  fiirmer  who  makes  a  selection  of  festucas  for 
PowinsT.  onglit  di>tinctly  to  know  whether  the 
kinds  he  selects  bo  creeping-rooted  or  fibrous- 
rooted.   All  the  festucas  have  a  loose  and  many- 
flow  rfd  panicle,  either  croivded  or  spiked ;  op- 
posite, beardless,  unequal  glumes ;  two  paleae,  the 
exterior  one  pointed  or  bearded ;  and  seed  en* 
closed  by  the  paU  av 

The  sheep's  fescue,  Fes'uca  ovina,  is  a  per- 
ennial indigen  of  the  dry  pastures  of  both  "Bog' 
land  and  Scotland.  Its  root  is  fibrous  ;  its  stem 
is  from  0  to  Id  inches  in  height,  erect,  smooth, 
slender,  somewhat  rigid,  leafy  in  the  lower  part, 
and  quadntngnlar  in  the  upper  part ;  its  leaves 
are  r<>Ui,'h,  very  narrow,  fuidcd,  !)ristle-sli:ipf(l,  j 
and  very  numerous,  and  form  small  dense  tufts  | 
of  herbage ;  iU  panieie  is  contracted  and  one- 
sided  ;  it«  spikelets  are  four  or  five  flowered,  and 


either  beardless  or  but  slightly  bearded ;  and  ita  « 
seeds  are  small,  cylindrical,  and  pointed  at  both  | 
ends.    It  usually  flowers  in  June,  and  ripens  ita 
seed  about  the  end  of  July  or  beginning  of 
August.    It  possesses  a  considerable  range  of 
varieties,  and  exhibits  considerable  diversity  in 
some  of  its  characters,  particularly  in  being  ia  ■ 
some  instances  awnless,  and  in  others  awned ; 
and  it  also  peesesses  considerable  affinity  to  some  , 
other  species,  particularly  to  F.  rv^r-.i.  F 
and  F.  duriu*cula;  yet  it  is  readily  recognised 
la  its  several  varieties,  and  at  the  same  tune 
foadily  distinguished  from  the  allied  species,  by 
its  comparatively  dwarfish  and  tufted  habit  of  | 
growth,  by  the  sbortntss,  crcctness,  and  rigidity 
of  ila  leaves,  by  the  combined  simplicity,  com- 
pnctnc^ff,  and  one-facedness  of  its  panicle,  and 
especially  by  the  quadrangular  outline  of  the 
upper  part  of  its  oulm.    It  ia  very  variously 
estiTnated,  as  to  both  its  value  and  its  econo- 
mical uses,  hy  different  chuscs  and  nations  of 
agricttttttrists  ;  and  has  besn  nltsmately  pnitsd  j  \ 
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and  depfedated  at  a  hfll^paitaTe  graM,  as  a  hay 

meadow  gras.*,  ami  as  a  lawn  prass.  It  s<'t'tiis 
eiDtiM»Uj  adapt«d  to  all  upland  pastores,  par- 
tienhrly  tor  cheep ;  and  has  been  pronounced 
by  the  roost  eminent  judges,  both  scientific  and 
practical,  qtiitc  essontial  to  the  rendering  of 
either  b,ilb  or  heaths  of  any  real  valu'.-  as  sheep- 
walks.  It  might  set'in  from  the  fineness  of  its 
f  >r[a;»e  to  be  Buitalile  for  lawns  ;  but  it  ie  dis- 
qualified for  them  hj  its  tufty  habit  of  growth, 
ita  dialike  of  all  exeept  lueb  aa  are  light 
and  Jrj.  and  hy  the  difficulty  of  shaving  it  with 
tiie  scjtbe.  It  is  inferior  in  bulk,  and  especially 
lA  mttritioowiew,  to  all  ^e  other  agrienltund 
fcaeuei ;  yet,  in  consequence  of  the  adaptation 
of  its  fine  folia?!?  to  the  thoroughly  reducing  pro- 
oe£a  of  aheep's  OiaatiOition,  it  probably  yields  up 
to  khcar  otguiio  aidoBilatioa  a  larger  amount  of 
aHment  than  some  of  the  more  nutritious  but 
laz)g«r  and  coarser  grasses.  In  the  Woburn  cx- 
perinients,  when  grown  apon  light  sandy  soil,  it 
yielded  per  acre,  when  in  flower,  0.445  11  ^.  of 
graea  produce,  lbs.  of  dry  produce,  and  66^ 
Ibc  of  nutritite  matter;  and  when  in  seed,  it 
Titr';J«'d  f.er  acre  127|  lbs.  of  nntritive  matter. 

The  barl'  V  Vil:>^  fescup,  Fe^tftra  hordeifonnit,  is 
al&o  a  perennial  iudigen  of  the  dry  pastures  of 
Britain.   U  is  r^rded  by  some  botanists  as  a 

Tarietv  of  sheep's  feSv.iie,  and  liv  others  as  n  din- 
t»ct  species,  its  root  is  fibrous;  its  stem  is 
fipom  6  to  18  inches  high  ;  its  lower  leaves  are 
filir  .rni  and  Tery  fine  ;  its  panicle  is  compact ; 
and  its  spikelets  are  crowdtMl  and  from  six  to 
ten  flowered.  It  nsiiallj  flowers  about  the  end 
of  >fay  or  early  in  June,  and  ripens  its  seed^  to- 
ward the  end  of  June  or  in  the  beginning  of  July, 
lu  cuims  are  nearly  uniform  in  thickness  from 
top  to  bottoiB,  and  have  oomparat'iTely  long  inter- 
Tals  IvetwcfTt  th  ir  knots;  and  are  therefore  well 
adapted  to  the  manufacture  of  (he  finest  kind  of 
siiBvr  pfadl  lU  awna  ara  long,  and  are  alluded 
to  in  its  name  of  barley-like  or  horde! formis. 
It?  herbage  is  tender,  succulent,  and  very  fine, 
%bd  is  available  for  sheep  somewhat  early  in 
fpriog.  It  ia  similar  to  the  hardish  fescue  in 
nutritive  value,  liut  excels  it  both  in  earliness  of 
herbage  and  in  adaptation  to  dry  and  sandy  soils ; 
aad  H  la  antitled  to  a  rather  Ugh  rank  among 
the  agricultural  grasses  suitable  for  the  best  pas- 
tates.  In  the  Wobum  experiments,  when  grown 
oa  OMurarcd  sandy  soil,  it  yielded  per  acre  when 
in  fiywer  13,612^  lbs.  of  green  produce,  4,083| 
lbs.  of  dry  produce,  and  47B)t  lbs.  of  nutritive 
matter ;  and,  when  ripe,  9,528^  Ibe.  of  green  pro- 
ive,  3,811^  Umi  of  dry  pradoM,  and  86(^  Ibe.  of 
■atritive  matter. 

The  fiue-Ieaved  fescue,  Fatuca  (enui/oiia,  is 
Bkevlsa  »  perennial-vooted  indigen  of  the  dry 
pastures  of  Britain  ;  and  is  also  regarded  by  some 
botanists  as  a  variety  of  the  sheep's  fescue,  and 
by  ochera  as  a  distinct  species.  It  abounds,  along 
with  the  normal  sheep's  fescue,  in  many  of  the 
Ity  paatorw  of  Fnmoe ;  but  Is  of  oomparatirely 


rare  oecurrenoe  InBritdn.  Ita  eolma  are  shorter 

than  those  of  tho  normal  cheep's  fcscne  ;  its 
leaves  are  longer  and  more  slender  ;  its  habit  of 
growth  is  lea  tnfted  ;  its  panicles  are  looser,  and 
have  no  awns  ;  and  its  si  i  ds  are  smaller  and 
have  a  hriqlitcr  colour.  It  possesses  compara- 
tively little  value  as  a  pasture  grass  ;  but  is 
somewhat  wan  adapted  for  the  short  thick  sward 
of  pleasure  grotinds. 

The  viviparous  fescue,  Ffstuca  vivipara,  is  a 
perennial-rooted  native  of  some  of  the  moan- 
tains  of  Pcotland  ;  and,  like  the  two  pn  ci  d- 
ing  grasses,  is  regarded  by  some  botanists  as 
a  variety  of  the  sheep's  fescue,  aud  by  others 
as  a  distinct  species.  Its  roots  and  its  general 
haViit  are  sitnilar  to  those  of  the  normal  sheep's 
fescue  ;  ita  culm  is  quadrangular,  and  usually 
about  10  or  12  inches  high  ;  its  leaves  are 
smooth,  folded,  rigid,  and  excredlngly  narrow ; 
its  panicle  is  one-sided  and  somewhat  close  ; 
and  its  florets  are  compressed,  keeled,  awn- 
less,  and  soTiiewhat  downy.  This  plant  does  not 
eliminate  and  mature  seeds  for  the  propagation 
of  its  species,  but  evolves  rudimental  plants  out 
of  its  florets,  and  lets  them  drop  upon  the  soil 
while  it  is  growing  ;  and  it  rotuins  and  practises 
this  curious  habit  in  ail  sortH  of  situations,  and 
takes  from  it  Its  speeifie  name  of  viviparous. 
Some  other  grnyses,  such  as  Phltum  pratense. 
f  '//>iosunis  cristatut,  AnUiQxaiiUkum  odoratum,  and 
Alopeatrut  pratetunt,  have  also  the  reputation  of 
being  viviparous  ;  but  they  arc  not  really  so,  but 
naturally  form  and  mature  seeds,  and  then  occa- 
sionally e.xpose  these  to  premature  vegetation 
within  the  husk;  The  viviparous  fescue  can  be 
artificially  propagated  only  hy  parting  the  roots, 
or  by  picking  olT  and  planting  the  rudimental 
plants.  But  it  has  small  value  aa  an  agrtcul- 
turnl  grass  ;  and  in  the  Woburn  i  xpi  riments, 
when  grown  upon  light  sand,  it  yielded  per  acre 
6,800^  lbs.  of  green  produce,  and  263^  lbs.  of 
nutritive  matter. 

The  various-leaved  fescue,  Feftuca  hderophylla, 
is  a  perennial-rooted  native  of  France,  and  was 
introduced  to  Britain  in  161S.  Its  root  is  fibrous, 
its  culms  are  nnmerous,  erect,  and  from  3  to  5 
feet  high  ;  its  root-leaves  are  narrow,  long,  and 
dark  green ;  its  stem-leaves  are  broad  and  of  a 
lighter  green  ;  its  panicle  is  compound,  loose, 
and  slightly  spreading ;  its  spikelets  are  five  or 
seven  flowered ;  and  its  seeds  are  avrncd,  cylin- 
drical, and  elongated.  It  usually  flowers  in  June 
and  July.  It  is  somewhat  extensively  cultivated 
in  Uoilaud,  Belgium,  and  some  other  parts  of  the 
continent ;  and  it  seems  well  adapted  to  the 
climate  of  Britain.  "  For  one  crop  of  hay,"  says 
Mr.  Lawson,  "  it  seems  particularly  well  adapted, 
and  will  yield  as  great,  if  not  a  greater,  bulk  of 
produce  than  any  other  of  the  fescues  whatever, 
but  produces  little  else  except  root-leaves  after 
being  cut.  Upon  tho  whole,  it  seems  well  fitted 
for  sowing  as  a  mixture,  either  on  hay  or  pasture 
lands,  but  particularly  on  the  former."  It  pos^ 
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wmea  the  advantageous  jtnftaetf  alio  of  rery 
freely  seeding  in  our  climate. 

Tke  bardish  foscue,  F<s(uca  duriuiciUa,  is  a 
f   perennial-rooted  indigen  of  the  mcadowa  and 
pastures  of  Britain.    Its  root,  though  occasiMn- 
i    ailjr  thiowiAgout  short  lateral  radicles,  is  merely 
fibrous  and  not  creeping ;  its  ttsm  is  smooth, 
erect,  striated,  leafy,  and  fironi  12  to  24  inches 
I  high;  its  root-leaves  arc  somewhat  cylindrical  or 
.  wire-shaped  and  perennial;  its  stem- leaves  are 
'  broader  and  more  flattened  than  the  root-leaves; 
,  its  panicle  is  erect,  oblong,  one-sided,  and  consi- 
derably spreading ;  its  spikolots  are  oblong,  and 
nsnalljr  nboat  tix-Aowend ;  and  its  florets  are 
short-awned,  or  terminate  in  n  nccdlv  point  Tt 
flowers  in  June  and  July,  and  matures  its  seeds 
about  tlie  end  of  Julf  or  be^ninf  of  August. 
'  This  is  one  of  the  best  of  our  native  grasses  fur 
^f^ncml  utility.    It  thrives  on  widely  diiTcrent 
kiads  of  &oils;  it  yields  a  larger  bulk  of  produce 
than  some  agricultural  grasses  of  taller  stature ; 
;  it  maintains  much  of  its  verdure  in  winter,  and 
I  resists  the  usually  withering  effect  of  excessive 
i  drottgiit  and  heat  in  sunDtmer;  it  ooostitates  a 
I  large  proportion  of  the  natural  herbage  of  some 
of  our  best  pastures,  which  have  a  light  and 
dry  soil ;  it  is  well  adapted,  by  its  winter  rer- 
I  dure  and  tine  foliage,  for  forming  the  sward  of 
parks  and  the  herbage  of  ornamental  sheep- 
walks ;  aud  when  raised  on  a  thin  heathy  soil, 
';  or  on  poor  silicious  sand^  it  has  Ottlms  of  so  very 
fine  and  slender  a  form  as  to  appear  well  united 
i  to  the  straw-hat  manufacture.   Yet,  on  account 
of  its  jieidtng  much  less  nourishment  than  some 
1  other  pasture  grasises,  it  ought  not  to  be  a  pro- 
'  mincnt  member  in  any  mixture  upon  artificial 
I  j  grass  tends;  and  it  probably  sncoeeds  best  when 
'  combined  in  due  proportions  with  Fe-^tucx  ])ra- 
tentii  and  Poa  trivialis.   In  the  Wobum  experi- 
ments, when  grown  upon  manured  clayey  loam, 
it  jrielded  per  acre,  when  in  flower,  18,377  Ihs.  of 
I    green  produce,  8,2nf>^  lbs.  of  dry  produce,  and 
Ij  1.005  lbs.  of  nutritive  matter;  and,  when  ripe, 
I  ]  10,057^  lb*,  of  green  iwoduce,  8,676  lbs.  of  drjr 
'    produce,  and  446}  lbs.  of  nutritive  matter. — A 
rariety  of  hardish  £eecue  called  Ftstuca  duriutcvda 
itri,  has  ftw  stems  and  ameedingly  long,  slender, 
root-leaves,— some  of  the  httttr  msosuring  up- 
wards of  three  feet. 
The  thicket  fescue,  Festueet  dHintforum.  is  a 
I   perennial'VOOted  native  of  Continental  Europe, 
and  was  long  ago  introduced  to  Britain.    It  is 
sometimes  called  pubescent  wood  fescue.  It^ 
I  j  root  is  slightly  creeping;  its  culms  are  slanting; 

its  loaves  are  filiform,  slender,  long,  drooping, 
I    and  of  a  light  gkucous  green  colour ;  its  panicle 
I  is  hraaohed  and  manj-nded ;  and  its  q^elets 
I    are  so  exceedingly  pubescent  with  fine  hairs  as 

I  to  derive  from  them  a  whitish  colour.    It  rcsom- 

I I  bles  tlie  hardish,  the  smooth,  the  creeping,  and 
!   the  Welsh  feseuss,  but  is  distinguished  from  t  hem 

hv  the  execsive  pnVscence  and  tlic  di^torted 
I  i  form  of  its  panicle.   It  delights  in  dry  and  sandy 


soils,  amid  the  shade  of  woods  and  thickets.  It 

flowers  in  .Tune  or  early  in  July,  and  ripens  itt 
seed  in  the  latter  part  of  J uly.  It  makes  a  poor 
growth  after  being  cut ;  and  is  new  so  early  sf 
the  sheep's  fescue  in  the  development  of  it?  ver- 
nal herbage.  In  the  Woburu  experiments,  when 
grown  upon  r^  blade  sandy  mil,  incumbent  or 
clay,  it  yielded  per  acre,  when  in  flower,  10,69( 
lbs.  of  green  produce,  5,445  lbs.  of  dry  produce 
and  170]  lbs.  of  nutritivti  matter;  and,  whcc 
ripe,  9,528|  lbs.  of  green  produce,  2,866|  lbs.  o: 
dry  produce,  and  ■J2;jj  lbs.  of  nutritive  matter. 

The  creeping,  purple,  or  red  fescue,  Fettva 
tvbray  is  a  pereniual>rooted  indigen  of  the  light 
dry.  6andy,  meadows  and  pui^tures  of  Britain.  H 
has  been  regarded  by  some  botanists  as  merely  a 
variety  of  i^e  hardUh  feseue,  and  it  also  posses 
ses  a  close  relationship  to  the  smooth  and  tlx 
Welsh  fescues ;  liut  it  is  readily  distinguished  bj 
the  comparatively  small  number  of  its  culms,  by 
the  darker  tint  of  its  foliage,  and  especially  b) 
the  creeping  habit  of  its  root.  Its  leaves  al-^o  ar» 
longer  than  those  of  the  hardish  fescue ;  its  paui- 
ele  has  longer  brandies;  and  the  sheaths  of  itf 
leaves  are  in  some  degree  pubescent.  Two  v.-irie- 
tics  of  it  occur,  the  one  with  bristle-shaped  root- 
leaves,  and  the  other  with  broader  root^lea^: 
and  the  latter  variety  is  almost  as  powerful]) 
creeping  in  its  roots  as  couch-grass.  Either  ol 
the  varieties  is  suitable  for  sowing  on  light 
blowing,  littoral  sands,  after  they  have  l>ecoin« 
somewhat  consolidated;  but,  both  varieties,  it 
consequence  of  their  creeping  habit,  are  waste 
fol  members  of  the  grasses  of  good  lands.  In  tin 
Wobum  experiments,  when  grown  upon  lighi 
sand,  the  creeping  fescue  yielded  per  acre,  wbci 
in  flower,  10,200^  lbs.  of  green  produce,  4,339  lbs 
of  dry  produce,  and  239|  lbs.  of  nutritive  matter 
and,  when  ripe,  10,690  lbs  of  green  produce 
4,9(X>|  lbs.  of  dry  produce,  and  340^  lbs.  of  nutri 
tive  matter. 

The  Welsh  fe?cne.  Fr^tvca  C<itulfi'ca,  is  a  per 
ennial-rooted  native  of  Wales.  It  is  regarded  b) 
some  botanists  as  a  nuiety  of  the  oree]^ng  lies 
cue.  but  by  the  greater  number  as  a  distinc* 
species.  Its  roots  are  creeping;  its  culms  anc 
panides  have  a  paler  tint  of  green  than  those  oi 
the  creeping,  the  hardish,  and  the  sheep's  fescues 
its  spikelets  arc  ten  or  twelve  flowered ;  and  it' 
root-leaves,  in  a  cultivated  state  of  the  plant,  an 
flatter  and  more  erect  than  in  a  wild  state.  Ii 
flowers  in  .Tune,  and  ripens  toward  the  end  o; 
July.  It  is  much  scarcer  titan  the  hardi&ii  ia- 
ca»t  loves  drier  soils,  and  is  hr  inferior  to  it  in 
amount  of  produce  and  of  nutritive  matter;  but 
it  develops  its  herbage  earlier  in  spring,  sod 
growsbetter  after  bong  eat  or  eaten  down.  Any 
given  number  of  plants  of  it  have  about  the  miid< 
bulk  and  value  at  flowering-time  as  at  seeding* 
time ;  but  so  many  additional  plants  rise  upbetween 
the  two  times  as  to  render  the  produce  at  the 
hitter  mucli  greater  thnn  at  the  former.  In  the 
Wobum  experiments,  when  it  was  gruwn  on 
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flower,  6,8001  lbs.  of  green  produce,  2,892|  lbs.  of 
dry  produce,  and  230^  lbs.  of  nutritive  matter ; 
and,  when  ripe,  13^612^  lbs.  of  green  produce, 
4,083|  Ibt.  of  drf  piNdaM^  md  470^  llw.«r  natri- 
tive  matter. 

The  smooth  £aieu«,  Ftttuca  glabra^  U  a  peren- 
aial-rMted  wtivB  of  Britwn;  hot  oeeun  chiefly 
on  the  moist  parts  of  pastures,  and  is  not  so  com- 
tnoa  as  the  hardiah  fescue.  It  is  regarded  bjr 
MHM  botaaMi  m  a  Tarietj  of  th«  ereeping  fes- 
cue; but  seems  fully  entitled  to  be  considered  a 
distinct  species.  Its  root  is  but  very  lightly 
creeping;  its  culms  are  usually  from  12  to  20 
inches  high  ;  its  lower  leavM  are  nooh  longer 
than  those  of  the  creeping  fescue ;  its  panicles, 
in  both  their  main  part  and  their  branches,  are 
«BMOIher;  toewMaveloi^rerj  and  iteepikeleto 
are  ^\oi&r.  It  flowers  in  June,  and  ripens  in  the 
middk  or  toward  the  end  of  July.  It  precedes 
^  ksfdish  feeeue  in  the  developineBt  of  its 
IdSa^  and  exccli  it  in  the  fineness  and  succu- 
leticy  of  its  herbage,  but  is  inferior  to  it  in  the 
bulk  of  its  producti  and  the  amount  of  its  nutri- 
tive matt-r  ;  and  when  the  hardish  fesooe  ean- 
B'jt  be  obtained  among  fine-leaved  grasses,  or  is 
not  so  suitable  for  the  particular  quality  of  the 
•oiU  this  spsdcs  mty  very  properly  be  telten  es  n 
sabstitute.  In  the  Woburn  experiments,  when 
ipt>wa  upon  manured  sandy  loasDi  the  smooth 
fceeae  yieldsd'per  aors,  when  in  flower,  1 4,293 
lb*,  of  green  produce,  5,717^  lbs.  of  dry  produce, 
aud  446 j  lbs.  of  nutritive  matter  ;  and,  when 
ripe,  lbs.  of  green  produce,  3,bll^  lbs.  of 

diy  pninott  end  186  Uml  of  nutritiire  matter. 

The  glaucous  fescue,  Festuca  fjhura,  is  a  per- 
«anial>rooted  native  of  the  hills  and  mountains 
•f  vnriont  parts  of  Barope,  partbttiarty  toward 
the  Mediterranean.  It  is  said  to  occur  in  a  wild 
state  in  Britain ;  but  if  really  indigenous,  it  is 
very  rare.  Its  root  is  fibrous;  ila  eoinis  are 
smooth,  and  oaaally  from  12  to  20  inches  high ; 
jtA  leaves  arc  smooth  and  gl:itirous;  its  panicle 
is  aoiaewhat  qireading  ;  and  ita  spikelets  are 
Isananlafs  and  avaed.  It  flowers  aboat  the 
middle  of  Jane,  and  ripens  in  the  early  part  or 
toward  the  middle  of  July.  Though  oaiurally 
an  ai^nne  plant,  it  readily  aeeommodates  itself, 
in  eultivation,  to  low  situations.  It  is  hardy  and 
eocsiderably  nutritive ;  it  grows  in  such  a  man- 
ner aa  to  form  a  thick  and  dense  sward ;  and  it 
nadaffaaa  a  dMnge  of  character  in  its  culms, 
frewn  great  succulency  to  dryness  and  wirinfss, 
during  the  period  between  flowering  and  npen- 
iif ;  ao  thai*  thoagh  aop^gftts^  inteior  to  many 
other  fRLSture  grasses,  it  possessst  laoOBincnda- 
ticms  ior  both  turf  and  hay.  In  iho  Wohnm  ex- 
psriTnts.  when  grown  upon  brown  loam,  it 
jifMad  per  acre,  when  in  flower,  9,523|  lbs.  of 
gre«t  produce,  3,811^  lbs.  of  dry  produce,  and 
4I6|  lbs.  of  nutritive  matter;  and,  when  ripe, 
IS|  Ihs.  of  nvtritiTe  tnatter.  A  variety  of  it 
occurs  of  n  gianemcent  xather  than  gbracons 

11. 


eharaoter,  with  tubulate  leafes  and  a  densely 

tufty  habit  of  growth,  and  smaller  in  at  once 
culms,  leaves,  and  panicles,  than  the  normal  plant. 

The  meadow  fescue,  Fesirtca  praten$i«,  called 
by  Beauvois  Schedontnu  prattmu,  is  a  peren- 
nial-rooted native  of  the  meadows  and  pastures 
of  Britain.  It  is  a  somewhat  large  ingredient  in 
the  herbage  of  almost  all  our  irrigated  meadows 
and  our  richest  natural  pastures;  and,  though  a 
bulky  grass,  and  destitute  of  the  fineoess  of  the 
smaU-leaved  Ibseusa  and  poas,  it  is  so  snoonlent 
and  tender,  and  otherwise  agreeable,  as  to  be  well 
relished  by  cattle.  Its  root  is  fibrous :  its  culms 
are  usually  between  2  and  3  feet  high ;  its  leaves 
are  broad,  and  bam  a  vivid  green  colour;  its 
panicle  is  branched  and  spreading,  and  droops 
slightly  to  one  side ;  its  spikelets  are  long,  and 
eontain  many  oylindrioal  florets  t  and  its  oater 
palesc  are  a\vr,!e?s  and  acute  It  usually  flowers 
in  June  or  early  in  Julyj  and  ripens  toward  the 
end  of  July  or  in  the  beginning  of  August.  Tt 
loves  rich  and  rather  moist  soils ;  and  does  not 
grow  in  rank  tufts  like  most  of  the  other  large 
grasses.  It  is  an  excellent  grass  for  all  perma- 
nent pasture  on  aiaUe  lands ;  but  requires  to  be 
combined  with  rye-grn««!  cock's-foot,  and  rough- 
stalked  meadow-grass,  iu  order  to  l>e  well  adapted 
to  the  alternate  husbandry.  It  devdope  its  yn^ 
nal  f  liaLTt^  earlitT  than  cock's-foot,  but  not  bo 
early  as  meadow  foxtail  i  and  it  is  more  or  less 
relived  by  all  the  domestie  herbiTOirtius  animals. 
In  the  Wobum  experiments,  when  grown  upon 
rich  peat  p^il  mnnnred  with  coal  a.'ilies,  it  yielded 
per  acre,  when  in  flower,  13,U12^  lbs.  of  green 
prodaoe,  6,466  Ibe.  of  dry  produce,  and  9ft7^  lbs. 
of  nutritive  matter;  and,  when  ripe,  19,057|  lbs. 
of  green  produce,  7,623  lbs.  of  dry  produce^  and 
446|  lbs.  of  nntritive  matter. 

The  fertile  taller  fescue,  Festuca  Potior  fertilix, 
called  by  Beauvois  Sehedononu  elatior,  is  a  peren- 
nial-rooted native  of  Britain.  It  occurs,  in  its 
wild  state,  on  moist  meadows  and  in  rich  waste 
grounds  by  the  side  of  ponds  and  stream?  Its 
root  is  fibrous,  yet  has  a  slightly  creeping  habit, 
and  sen&  ila  downy  flbtsa  deep  into  the  day  or 
mud  of  the  moist  soil ;  it-^  rn1m  i-?  smooth,  reedy, 
striated,  leafy,  and  usually  about  4  feet  high ;  and 
its  panide  is  widely  spreading,  repeatedly  com- 
pound, and  a  foot  or  upwards  in  length.  It  pos- 
sesses considerable  affinity  to  the  meadow  fescue, 
hut  is  nearly  double  the  size  of  it  in  all  its  parts. 
A  variety  of  taller  fescue,  which  has  sometimes 
been  retrirded  as  the  normal  plant  of  the  species, 
has  its  leaves  less  smooth  and  of  a  darker  green 
than  thoee  of  the  fertile  taller  fesooe ;  the  habit 
of  its  panicle  more  strictly  erect;  its  spikelets 
less  flat  and  less  ovate ;  and  the  larger  husks  of 
the  calyx  more  nnilbrmly  eorered.  The  fertile 
taller  fescue,  though  a  coarse-looking  grass,  is 
generally  relished  by  cattle,  and  is  well  adapted 
for  either  hay  or  permanent  jMUture  on  rich 
moist  soils;  and  it  possesses  the  recommenda- 
tions of  yielding  an  abundant  orop^  and  ripen* 
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ing  a  proftttiott  of  Med.  It  ilowen  abovt  the 

end  of  June  or  early  in  July,  and  usually  ripens 
in  the  early  part  of  August.  Xa  the  Wobum  ex- 
periments, when  grown  upon  black  sandy  loam, 
ineumbent  on  clay,  it  yklded  per  acre,  when  in 
flower,  64,450  lb«.  of  green  produce,  23,822  lbs. 
of  dry  produce,  and  4,2i>4  lbs.  of  nutritive  matter. 

The  sterile,  or  fwrrai'aeeded  taller  fsseae,  Fea- 
tuca  e'ult'ur  iterih's,  is  also  a  perennial- rooted  na- 
tive of  rich  moist  grounds  in  Britain,  and  occurs 
more  plentifiiUy  in  a  wild  state  than  the  fertile 
variety.  It  has  not  su  drooping  a  habit  of  pani- 
cle as  the  preceding ;  and  possesses  -a  nearer  re- 
semblanoe  than  it  to  the  meadow  fescue.  Its 
root  is  fibrous ;  iti  panicle  at  first  droops,  and 
afterwards  becomes  erect ;  its  spikelets  are  cylin- 
drical, and  generally  awned ;  and  a  large  propor- 
tion of  its  flmreti,  e^eotoUj  in  ita  wOd  itete,  are 
imperfect  or  barren.  It  is  well  adapted  to  strong 
moist  soils,  and  particularly  to  Huils  of  adhesive 
clay  ;  bat  it  requires  to  be  propagated  by  divi- 
sion of  the  roots ;  and  though  it  is  coarse  and 
contains  but  little  bitter  extractive,  it  suits  ad- 
mirably as  hay,  and  has  these  properties  cor- 
rected, bj  beii^t  eomUned  with  dovar.  In  the 
Woburn  experiments,  when  grown  upon  rich 
black  loam,  it  yielded  per  acre,  when  in  flower, 
01,047  Iba.  of  green  prodnoe,  17,806^  Ibe.  of  dry 
produce,  auJ  3,'.)SS  lbs.  of  nutritive  matter. 

The  reed -like  or  reed -wood  fescue,  Festuea 
eaUtmaria,  called  hj  Beauvois  jSehedMomt  cda- 
mariiL<,  is  a  perennial-rooted  indigen  of  Britain. 
It  is  far  from  being  plentiful,  and  occurs  only  in 
uld  moist  shady  woods,  and  in  some  peculiar 
moist  meadows  in  some  parts  of  Scutland,  Ire- 
land, and  the  north-west  of  England.  Its  root  is 
fibrous ;  its  culms  are  smooth,  cylindrical,  leafy, 
erect,  and  nsaally  about  4  fi»et  high;  ite  leaves 
are  long,  broad,  tender-looking,  and  of  a  bright 
and  vivid  green  colour ;  its  panicle  is  erect, 
spreading,  loose,  and  repeatedly  compound,  and 
hae  a  fine  d^cate  appearance;  its  spikelets  are 
erect,  comparatively  gmall,  four  or  five  seeded, 
and  awuless,  and  stand  on  very  slender  foot- 
stalks ;  and  its  glumes  are  small  and  bristle- 
shaped.  It  flowers  in  July,  and  ripens  in  Au- 
gust. It  might  seem  to  be  too  large  and  coarse 
to  be  fit  for  onltivation;  and  it  euffen  tfie  die- 
f'  advantage  of  producing  a  comparatively  small 

I  [  quantity  of  seed ;  yet  it  well  dMerves  attention 

I I  in  situations  which  combine  shade  and  moiitare. 
1 '  The  wood  fescue,  or  slender  wood  feeone,  Fa- 
I '  tuca  tiflcatica,  call-'d  by  Beauvois  Schedonorut  s^fl- 

1  valicM,  is  a  percaaul-roottid  native  of  Germany, 
1 1  and  was  introdneed  to  Britain  in  18M.  Its  root 
' '  is  fibrous ;  its  culms  are  usually  between  2  and  3 
i'  feet  high  ;  iu  leaves  are  pointed,  rough,  some- 
I ;  what  pubescent,  and  of  a  bright  green  colour  ; 
'I  its  panicle  is  simple  and  dr<Joping  ;  its  spikelets 
1  [  are  distant,  one-sided,  and  nearly  cylindrical ; 

j  and  it£  glumes  are  not  so  long  as  its  awns.  It 
! !  flowers  in  the  early  part  of  July,  and  ripens  in 

.  the  earljr  part  of  August,  it  loves  the  shade  of  j  of  walls,  road'Sidee,  and  dry,  barren,  sandy  sF^i 
IL.^    :  -.  — - 


hedgoe,  and  of  moist  woods  and  thiekete ;  it  is 

very  liable  to  become  diseased  at  the  time  of  flow, 
ering;  it  is  disliked  by  all  the  principal  domesti- 
cated animals,  and  seems  to  be  but  poorly  reliBhed 
by  even  hares  and  rabbits;  and  it  therefore  posses- 
ses little  or  no  interest  as  an  agricultum!  trra??.  In 
the  Woburn  experiments,  when  grown  upon  rich 
sandy  loam,  it  yielded  pev  acre,  when  in  flower, 
20,418|  lbs,  of  green  produce,  8,167i  lbs.  of  dry 
produce,  and  638  lbs.  of  nutritive  matter. 

The  leltaoeoos,  daniel-like,  or  ryegnuaJike 
fescue,  Fettuea  loliacea,  called  by  Beauvois  Schedo- 
nonu  loliaceiu,  is  a  perennial-rooted  indigen  of 
Britain,  and  loves  the  same  kind  of  soils  as  rye- 
grass.   Its  root  is  fibrous ;  its  culm  is  between 
2  and  3  feet  high  ;  its  spike  is  two-sided  and 
drooping ;  its  epikelets  are  linear,  and  n^ly 
•eNU«;  and  Its  fleiets  are  awnlese and  eyfindri* 
caL    It  resembles  the  meadow  fescue  in  habit  of 
growth  and  bulk  of  produce,  but  differs  in  hav- 
ing a  spiked  instead  of  a  panided  infloireaoence, 
and  in  evincing  a  fondness  for  a  greater  d^ree 
of  moisture  ;  and  it  resembles  ryegrass  in  its 
principal  botanical  characters,  but  differs  in 
having  alwajrs  two  glumes,  in  having  oeciiion* 
ally  a  short  footstalk,  and  in  possessing  a  com- 
paratively high  perennial  habit,  and  improving 
in  strength  and  lozarianee  aa  it  advaneee  in 
years.    It  has  a  larger  produce  than  rycgraifs, 
springs  earlier,  and  possesses  most  of  its  advan- 
tages, unaccompanied  by  its  defects  ;  and  it 
abounds  in  many  rich  meadows,  particularly 
such  as  periodically  enjoy  a  nntnml  irrigation. 
But  loliaceouB  fescue  is,  after  all,  a  somewhat 
ambiguous  name,  and  designates  a  number  of 
rather  widely  different  vnrieti'"^  f-f  frmss.  "The 
true  F,  loitaoea,"  says  Mr.  Lawsou,  "produces 
lit^ioed,  and henee  hat  been  eonrfderedahj^ 
brid  between  the  F.  prattmis  and  Gh/cfrt'a  jtui- 
taru, — an  opinion  which  seems  justified  in  some 
respects  by  its  growing  ott  Mfls  more  moiit  than 
the  former,  but  never  in  water  like  the  latter. 
In  thi  iieiLrhhourhood  of  Edinburgh,  it  is  rarely 
found  111  a  wiid  state,  but  may  be  seen  in  Dal- 
keith and  Dalmeny  Parks,  as  also  in  a  marsh 
above  the  now  bridge  at  Pathhcad  Ford.  There 
are,  however,  many  intermediate  varieties  be- 
tween F.  Miaem  mud  F.  pmleim$j  which  have 
short  branches  towards  the  base  of  the  spike, 
and  become  two-rowed  towards  the  point ;  these 
are  generally  more  prolifle  in  seed,  equal  in  vahicv 
and  constitute  flM  F.  loliacea  of  the  seed-shops." 
In  the  Wobum  experiments,  when  grown  upon 
rich  brown  loam,  the  loliaceous  fescue  yielded 
per  acre,  when  in  flower,  16,335  lbs.  of  green  pro- 
duce, 7,1  in\  Hh.  ^if  dry  ]iT  >duce,  and  765J  lbs.  of 
nutritive  matter ;  aad,  when  ripe,  10,890  lbs.  of 
green  prodnoe,  4,48S  Hw.  of  dry  prodvcei  and  50 
lbs.  of  nutritive  matter. 

Wall  fescue,  tailed  fescue,  Capon's  tail-grsK^ 
or  tailed  mousetail-graM,  Futum  myurw,  celM 
bv  Link  Mygalurut  cavdatu*,  is  an  annual  indigm 
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in  Britain.  Itt  oaln  ii  tnm  6 to  IS  inches  high, 
and  k-afy  from  top  to  bottom  ;  its  loaves  are 
awl-«baped,  of  the  finest  green  colour,  and,  to- 
getlMT  with  the  culms,  ntidn  their  ▼erdure  eo 
completely  through  winter  as  to  have  induced 
many  observers  to  pronounce  the  plant  a  bien- 
wiali  its  panicls  is  elongated,  drooping,  and  ra- 
ther close :  and  iti:  florets  are  tapering,  rough  at 
the  top,  and  not  so  long  as  their  awns.  It  re- 
■emUes  the  broinuA-like  fescue,  but  is  stronger 
koger,  and  has  four  times  the  length  of 
panicle ;  and  it  is  botanicallj  diRtinguished  both 
Irwn  that  species  and  from  all  the  other  fescues, 
hj  having  ontj  <me  stamen  in  eaoh  flower.  It 
osaally  flowers  in  June  and  ripens  in  July  :  and 
it  abeds  such  a  profusion  of  seed  as  to  produce  a 
hcantiM  green  turf  I17  its  joung  plants 
'  aaj  other  kind  of  grua.  But  though 
'VlTid  in  autumn  and  winter,  it  loses  its  beauty 
in  spring,  and  invariably  b^mes  rusted  as  it 
afiMraaalMa  the  tinae  of  flowering ;  so  that  it  is 
of  very  small  economical  value  to  the  farmer, 
Ita  aetds  appear  to  be  much  relished  bj  birds. 
tm  the  Wohom  •sperimoits,  when  grown  upon 
silicious  sand,  it  yielded  per  acre,  when  in  flower, 
Sr'iiiii  Ibe.  of  green  produce,  2,858|  lbs.  of  dry 
produce,  and  223^  lbs.  of  natritivB  matter. 

Iba  bromna-like  or  barren  fescue,  or  hromus- 
Eke  Tnon«etail,  Fentucu  bromoidea,  called  hy  Link 
Mjf^cdurtts  bromoida,  is  an  annual  indigen  of 
Bkttaia.  It  fiaqnaitti  the  same  kind  of  situations 
as  the  wall  fescue;  and  conaid  rnVlv  resembles 
it  in  habit,  appearance,  and  general  character. 
Ita  n»ei  ta  brown  and  finely  ffhrooa;  its  calms 
are  from  G  t(i  12  inches  high.  and.  in  their  upper 
half,  are  leadess ;  its  leaves  are  tapering,  narrow, 
sbOTter  than  their  riieaths,  and  sometimes  pubes- 
•mt  on  their  upper  surface ;  its  panicle  ia  almoflk 
erect,  and  has  somewhat  the  form  of  a  raceme  ; 
and  its  florets  are  slender,  cylindrical,  rough  at 
the  ifupi  and  not  to  long  aa  tiidr  awna.  It  vtn- 
aHy  flnwers  in  May  and  Jane ;  and  it  dies  speed- 
ily down  after  fioweriog.  It  has  been  mistaken 
h7  mtcBCf  eliMiven  for  a  biennial:  bat,  though 
Baking  a  pleasant  appearance  in  winter,  it  is  a 
slender  and  very  small-bodied  grass,  and  of  ex- 
ceedingly trivial  value  to  the  farmer. 

The  single -bttdBsd  fescue,  or  single -husked 
mausc'tail,  Fesiuca  unxfjlnmix,  called  by  Link  J/V/- 
gaiunu  unigiwmi$,  is  an  annual  indigen  of  the 
mmiy  8i»«oaal  of  Bmnm,  and  of  some  oAar 
oiaxitime  parts  of  Britain.  Its  root  iB  flbrous 
slightly  downy ;  its  culms  are  simple,  erect, 
aaoMioth,  everywhera  leafy,  and  from  fl  to  18 
inches  high ;  its  leaves  are  furrowed  and  aeate, 
un4  are  frequently  pubescent  on  their  upper  sur- 
lace ;  it*  panicle  is  erect  and  very  slightly  com- 
|M«ad:  its  spikelets  are  enet  or  bat  slightly 
nodding:  and  its  florets  are  compressed,  taper- 
asf.  and  avrned.  This  species,  like  the  two  pre- 
eediag,  baa  often  been  mistaken  for  a  biennial, 
mi  i»  of  small  agricultural  value. 
Ibe  iiastaiUike  fescue,  or  foxtail-like  mouse- 


tail,  Heduea  uhpecuroidu,  called  by  Link  My- 
qa^ii-nix  afopmtroiffct,  is  a  perennial-rooted  native 
of  the  south  of  Europe,  and  was  introduced  to 
Britidn  in  lB19i  It  osaally  has  a  height  of  from 
n  to  12  inches,  and  fluwers  in  June  and  July. — 
The  festuca-like  brome-grass,  Bromm  /ettucoidUf 
is  a  peramial-rooted  native  of  Continental  Bu- 
ropc^  and  was  introduced  to  Britain  in  1826.  It 
iisuallr  has  a  height  of  from  12  to  24  inches,  and 
flowers  in  June  and  July. — The  foxtail  brome- 
grass,  Bromut  alopeeuru*,  fSgafded  by  some  bo- 
tanists and  agriculturist?  as  a  fescue  under  the 
name  of  F«ttuca  alopecurua,  is  an  annual-rooted 
native  of  Barbary,  and  waa  introduced  abont 
half  a  century  ago  to  Britain. — These  three  sjic- 
cies  appear  to  be  sometimes  confounded  with  one 
aaotiier;  and  the  last,  in  partleolar,  baa  very 
commonly  been  clsaiad  iritii  the  agxlealtan^ 
fescues.  Its  culms  are  erect,  smooth,  and  be- 
tween 2  and  3  feet  high ;  its  leaves  are  smooth, 
channelled,  linear,  and  often  very  long ;  and  its 
floret.s  have  a  long,  straight,  Bat,  lateral  pubes- 
cence, which  readily  distiaguishes  them  from 
those  of  all  the  true  fiBBoaes.  It  usually  flowen 
about  the  end  of  July,  rmd  ripens  about  the  be- 
ginning of  September.  Its  culms  are  very  innu- 
tritious ;  but  its  leaves  eonititute  good  herbage. 
In  the  Woburn  experimenla,  when  grown  ttptni  | 
sharp  sand,  it  yielded  per  ntrre,  when  in  flower, 
8,1 67^  lbs.  of  green  produce,  2,624^  lbs.  of  dry 
produce,  and  31911m.  of  nutritive  matter.  | 

The  sand  fescue,  Feshica  arenaria,  is  a  peren- 
nial-rooted indigen  of  the  sandy  sea-coasts  of 
some  parte  of  Britton.  It  abounda  in  company 
with  ./lmmo^>/(i7'i  arnnduiacca,  Eh/mus  arenariua, 
and  some  other  lovers  of  dry,  drifting,  arenaceous 
spots,  on  the  border  of  the  Sands  of  Barry  on  the 
ooatt  of  Forfarshire.  Its  root  is  creeping ;  its 
culms  are  nearly  erect,  hnvp  Ipirtre  and  slightly- 
kneed  joints,  andusuallj  attain  a  height  of  about 
18  or  SO  inehet;  ite  lower  leaves  are  long,  wiry, 
and  amassed  into  bundles  1  y  rr  ddish-coloured 
sh^tths;  its  upper  leaves  are  long  and  consider- 
ably flattened ;  its  paniole  ie  large,  and  spreads 
to  one  side ;  its  spikelets  are  seven  or  nine  flow- 
ered, and  nearly  awnless ;  and  its  glumes  are 
smooth  and  very  observedly  three-nerved.  "  The 
cultivation  of  this  fescue,"  says  Mr.  Lawson,  "  has 
never  been  attempted  on  an  extensive  Bcnii/' ,  Int 
it  would  no  doubt  succeed  well  on  light  sands, 
yielding  on  sneli  a  oomidenble  quantity  of  natri- 
tious  animal  food,  where  few  other  grasses  will 
grow,  except  the  sand  lyme  and  reed  grasses, 
whidi  cattto  reAue  to  eat.  It  is  noticed  by  tome 
botanists  as  being  only  a  variety  of  F.  rubra  or  i 
F.  dnnuxctJa;  but  whether  it  be  entitled  to  rank  i 
as  a  distinct  species  or  not,  it  is  certainly  very  j 
distinct  from  either  in  habit  and  appeanuiM.**  | 

The  giant  fescue  or  giant  brome-grass,  Fettvea 
gigantea  or  Bromu*  giganUus,  is  noticed  in  our 
article  BaoHoa.— The  apiked  heath  feteae,  winged 
brome-grass,  or  winged  brachypodium,  Fesiuca 
piHuatOf  Bromw piwnatutf  or  Braciii/podium  j)in- 
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natum,  h  a  pertiiDial'rooted  indigen  of  wom»  of 
the  heaths  and  woodlands  of  some  psrts  of  Bri- 
tain, It  occttrs  pomotiincs  on  the  heaths  and 
cummons  of  the  chalk  districts  of  England,  and 
more  frequently  in  drj  and  upland  woodlands  in 
the  limestone  district;  of  both  England  and  Scot- 
land. Its  root  is  scalj  and  somewhat  creep- 
ing ;  its  eulms  an  naoallj  about  4  fsei  hi^ ;  it« 
Icjxves  are  nearly  smooth  ;  its  spike  is  simple, 
two-ranked,  and  erect ;  its  spiJcelets  are  a  little 
(Uatant  from  one  another,  and  nearlj  cylindrical; 
and  its  awns  are  shorter  than  the  husks,  and 
spread  a  little  after  the  flowerin?-  It  flowers 
throughout  July,  but  chiefly  lu  the  latter  part  of 
it,  and  ripens  late  in  August.  It  possesses  char- 
acters intermediate  hot  ween  those  of  the  true  fes- 
cues and  those  of  the  true  bromes.  It  is  superior 
to  many  of  oar  native  graaset  in  bnlkinen,  bnt  is 
comparatively  innutritious,  is  late  in  developing 
its  herbage,  and  is  not  well  relished  by  cattle ;  so 
that  it  ranks  fyet  aon  m  a  weed  than  as  an  nse- 
fnl  agricultaral  gran.  In  the  Woburn  experi- 
ments, when  grown  upon  manured  sharp  sand,  it 
yielded  per  acre,  when  in  flower,  20,4  lb|  lbs.  of 
green  produce,  8,167|  lbs.  of  dry  produoe,  and 
398|  lbs.  of  nutritive  matter. 

F£TLOCK.  The  part  of  a  horse's  leg,  at  which 
the  tttft  of  hair  grows  behind  the  fiattem.  The 
joint  of  this  part  is  called  the  fetlock -joint,  and 
is  the  principal  seat  of  motion  below  the  Icnce. 
Poor  bones  belong  to  it, — ^the  cannon  bone,  the 
long  pastern  bone,  and  the  two  sessamoids ;  and 
extraordinary  pnivision  exists  in  its  configuration 
and  accorapaaimcnts  to  obviate  concussion.  In- 
ilanmation  in  the  Ugamcnts  of  this  joint  attends 
most  cases  of  sprain  of  the  back-sinew ;  and  in- 
flammatory action  in  these  ligaments  or  in  the 
parts  immediately  oonneeted  with  them  is  fre> 
quently  mistaken  for  sprain  in  some  higher  part 
of  the  leg.  When  the  affection  is  mild,  cooling 
lotions  may  subdue  it ;  hut  when  it  is  somewhat 
severe,  especially  if  it  be  so  bad  that  the  horse 
cannot  freely  i'>r  at  all  use  the  limb,  smart  fo- 
;  mentation  and  prompt  blistering  are  required. 

FETTER.  A  ohain  or  strong  ropo  nsed  for 
i  confining  the  feet  of  any  domestic  animal,  or  for 
temporarily  limiting  its  range  of  pasturage  in  a 
field  to  a  mere  patdh  of  the  ground. 

FEUILLEA.  A  genus  of  tropical  and  Aus- 
tralian plants,  of  the  gourd  family.  The  fruit  of 
the  heart-leaved  species,  F.  cordi/olia,  a  native 
of  Australia,  is  bdieved  to  be  a  complete  antidote 
to  the  poison  of  hemlock,  nux  vomica,  swamp 
sumach,  and  some  other  highly  noxious  plants. 

FEVER.  Acoelsrated  arterial  action  in  the 
rascular  system  of  animals.  The  fevers  of  the 
horse  bear  very  little  analogy  to  those  of  the 
human  subject,  and  require  a  different  treatmoit. 
Many  kinds  of  horse  fevers  have  been  described 
by  writers  on  farriery ;  btit  most  exist  only  in 
the  imagination  of  thu  writers,  or  have  been 
manufactured  out  of  the  mistaken  analogies  of 
httBaa  Avers.  All  the  rsal  ftvsn  of  the  betas 


FEVER.  . 

may  ba  comprised  in  twov— tbe  IdiopatUe  or 
pure  or  suapn  imr,  oonstitnUng  of  itself  an  en- 
tire disease, — und  the  symptomatic  fever,  occa- 
sioned by  inflammatory  action  in  some  particular 
internal  part  of  the  body,  and  constituting  rather 
the  attendant  of  a  disease  than  the  disease  itself. 

Some  writers  deny  the  existence  of  idiopa- 
thic fever;  and  otbcts,  while  overtly  admitting 
it,  cither  ascribe  it  to  some  latent  inflamma- 
tion which  speedily  becomes  developed,  or  allege 
that  it  soon  originates  local  inflammation,  and 
exchanges  its  own  proper  character  for  that  of 
symptomatic  H-vcr    But  though  idiopathic  fe- 
ver is  comparatively  infrequent  in  occurreDce,  | 
it  unquestionably  meats  the  attention  of  most  t 
persons  who  have  extensive  stable  management 
of  horses ;  and  its  general  tendency  to  degene-  • 
rate  into  local  inflammation  and  qrmptomatis  | 
fever,  seems  to  arise  far  less  from  itB  own  nature  i 
than  from  foul  air,  vicissitudes  of  temperature, 
and  general  bad  traaiOffiKti  If  idiopathic  ftver  i 
bo  not  easily  reduced,  tba  blood  accumulates  in 
the  lungs,  the  viscera,  or  some  other  interior  part  I 
of  the  body,  and  provokes  inflammatiuu;  or  if  a  I 
horse,  while  suflTering  under  this  fever,  be  kept  i 
in  a  foul  or  ill- ventilated  stable,  or  be  subjected  | 
to  alternations  of  heat  and  cold,  he  speedily  be-  . 
comes  locally  inflamed  from  the  acttoik  of  the  filth 
or  the  air.    The  symptoms  of  idiopathic  fever  are 
shivering,  loss  of  appetite,  dejected  appearance, 
quick  pulse,  hot  mouth,  and  some  degree  of  ds* 
bility ;  generally,  also,  costivcness  and  chetruo- 
tion  of  urine ;  and  sometimes,  likewise,  quickness 
of  breathing  and  such  pain  in  the  bowels  as  accom- 
panies CoUa.  "Assooa  as  a  horse  is  attacked  by 
this  disease,"  says  White,  "  let  him  be  bled  freely; 
and  if  costiveness  is  one  of  the  symptoms,  give  a 
pint  of  castor  oil  or  the  oil  of  oUves,  and  let  a 
glyster  of  warm  gruel  be  injected.  The  fever  pow- 
der, consisting  of  one  ounce  of  powdered  nitre,  tw» 
drachms  of  camphor,  and  two  drachms  of  tartar* 
ized  antimony,is  to  be  given  once  in  twelve  hoOfS, 
and  continued  until  its  diuretic  ■  fTt-ct  becomes 
considerable.   Warm  water  and  mushes  are  to  be 
firequcntl^  cffhrsd  tnsmaUqnntitlcs}  warm  cloth- 
ing, frequent  hand-rubbing,  and  a  liberal  allow- 
ance  of  litter  are  also  necessary ;  and  when  the 
fever  runs  high,  it  is  advtsabla  to  insert  rowels 
about  the  chest  and  belly,  in  order  to  prevent 
internal  inflammation  from  taking  place.  When 
the  disease  appears  to  be  going  off,  the  hsfSS 
looking  more  lively,  and  the  appetite  fslamini* 
let  him  be  led  out  for  a  short  time  in  some  warm 
situation,  and  give  now  and  then  a  malt  roash 
for  the  purpose  of  rsoovnrinf  bis  strength.*'  Ten* 
att  recommends  simply  bleeding,  relaxatii  n  with 
small  and  repeated  dozes  of  aloes,  and  sedative 
action  witb  judicMosly  proportioned  doses;  twice' 
a-&y,  of  digitalis,  emetio  tartar,  and  nitre ;  and 
he  warns  against  active  purging  from  the  danger 
of  exciting  inflammation.    The  horse  should  be 
kept  warmly  clothed,  but  the  stable  cool  and  wdl 

vnntalatad. '  Idiopathic  ievcr,  if  ii  do  not  pais 
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iato  iaflattimtioiit  mrer  fcflb,  Irat  is  always 

curable. 

Sjmptontatio  fever  is  the  attendant  of  inflam* 
•akioo  in  tome  particular  part  of  the  body,  and, 
w^yoiiitlj  with  the  priimwy  disease,  is  always 
more  violent  and  dangerous  thnn  idiopathic 
frrer;  and,  though  it  requires  in  Tery  bad  or 
pMolitr  eMM  to  be  ticated  as  if  it  were  ittdf  Oie 
primnrv  disease  or  nearly  in  the  same  manner  as 
tdiopatbic  fever,  yet  it  ought  generally  to  be 
fiewad  *  mere  tyraptoni,  and  irill  be  foond  to 
ioheide  simultaneously  with  the  reduction  of  the 
disease  whtoh  excites  it  The  chief  thing  con- 
nect^ vitb  it  is  to  mark  the  special  varieties  of 
its  iafications,  as  means  of  ascertaining  the  pre- 
cise seat  and  mndifi cation  of  inflamrnation  which 
causes  it,  and  therefore  as  indices  of  the  special 
sarietiaeef  timtBseitt  to  be  pmrsned.  Whenthein- 
flaramatinn  nr'^?:c^  from  excessive  and  prolonged 
exertion,  the  symptomatic  fever  is  suddenly  de- 
eeleped,  and  early  eshibiti  •  Tiotent  ebaraetor; 
but  when  the  inflammation  arises  otherwise,  the 
symptomatic  fever  is  gradually  developed,  and 
presents  at  first  a  mild  appearance  ;  and,  in  any 
case,  it  is  not  preoaded  bgr  ^vering.  The  prin- 
cipal symptoms  common  to  it  and  idiopathic 
fever  are  loss  of  appetite,  quick  pulse,  d^ected 
M,  lM»»  Mfh,  and  debaitf.  **  If  to  thsM 
rrmptoms  are  joined  difficulty  of  !)reathing  and 
quick  woriung  of  the  flanks,  with  coldness  of  the 
hgs  and  eaK%  w«  ns^  «onelade  that  an  inflamina- 
tion  of  the  longs  it  the  cause  of  the  fever.  If  the 
horvi  hangs  down  his  head  in  the  manj»?r,  or 
Jeans  back  upon  hla  collar  ^vith  a  strong  appear- 
ance of  being  drowsy,  the  eyes  appearing  watery 
and  inflamed,  it  is  probable  that  the  fever  de- 
fends upon  an  accumulation  of  blood  in  the  ves- 
9i  tlie  bndn,  and  that  the  slaggen  are  ap- 
proaching.  In  this  case,  however,  the  pulse  is 
not  always  quickened ;  but  sometimes  is  unusu- 
■■f  sloiv.  When  tlie  symptomt  ef  fbver  are 
jsiaed  with  a  yellowness  of  the  eyes  and  mouth, 
an  inflammatson  of  the  liver  is  indicated.  Should 
aa  ioflammation  of  the  bowels  be  the  cause,  the 
heeae  im  violently  griped.  An  inflammation  of 
the  kidneys  will  al?n  produce  fever,  and  is  dis- 
tingaished  by  a  suppression  of  urine  and  an  ina- 
to  MaF  prcstiiTO  npeii  the  loiBf.  When 
iaftumnation  of  the  bladder  is  the  cause,  the 
is  fre<|ueatly  stating,  voiding  only  very 
^pmtities  of  urine,  and  tint  with  consider- 
sMt  fain.  Extensive  wounds,  and  particobrly 
those  of  joints,  will  also  produce  svmptoTnntic 
fever.  Sometiaies  several  of  the  interaai  parts 
mm  iaflaiMd  at  the  auna  iastaat;  and  Indeed 

wb^  inftammati'irt  hns  rTi'itrri  fnr  a  cnn^ideraMc 
kagth  of  tiaae,  it  is  seldom  confined  to  the  organ 
ai  wMflli  if  erigiaatod ;  tile  disease  spreads  to 
tlh»n"  viscera, — and  when  more  than  one  organ  is 
iaflamed,  the  vfmptoms  will  generally  be  compli- 
cated. Still,  however,  the  essential  remedies  are 
the  MOM,  ti»t  ia  to  aaj,  oopious  and  early  bleed- 

vaapila  aad  Uialan."  See  the  artidas 


IvwtJMUkTwn,  PaiQicovtA,  BsMOoiaSt  Kidvbt, 
^Yol^D,  Stomach,  Litxb,  OAVAkas,  Emtuiii^ 

and  P1.CVRIST. 

Cattle  are  subject  both  to  idiopathic  fever  and 
to  symptomatic  fever,  very  nearly  in  the  same 
manner  as  the  horse,  and  require,  when  suffering 
them,  to  be  very  similarly  treated.  The  idio- 
pathie  fever  of  eatUe  hat,  in  many  inttaneet,  an 
intermitting  character,  which  may  easily  be  snb- 
dued  by  means  of  ordinary  care  and  of  cordial 
purgatives ;  and,  in  other  instances,  has  a  steady 
and  unintcrmitting  character,  and  is  exceedingly 
liable  to  resolve  itself  into  pleurisy,  enteritis,  or 
some  other  inflammatory  disease.  The  sympto- 
matic fever  of  cattle  is  ttrietly  parallel  to  the 
sj'mptotiiatic  fever  of  horses,  and  is  determined, 
as  to  both  symptoms  and  proper  treatment,  by 
the  partiealar  teat  and  nature  of  the  exciting 
inflammation.  But  besides  these  fevers,  cattle  are 
subject  to  two  very  destructive  and  quite  distinct 
kinds  of  fever,  both  of  an  epiaootie  <^mcter,  and 
till  of  late  years  not  at  all  understood,  the  one  of  a 
virulent  and  the  other  of  a  chronic  character,  the 
former  inflammatory  and  the  latter  typhoid;  and 
thaia  win  form  tlia  mbjects  of  our  articles  Ix- 
riiAWMATORT  Feves  and  Ti  rurs  Fever.  Numer- 
ous modifications  of  these  fevers,  or  particular 
phases  of  them,  are  mom  or  less  extensively 
known  among  farmers  under  the  names  of  hose, 
quarter-ill,  black -quarter,  joint-felon,  black  -leg, 
blaitt«of-the>tongue,  monaia,  joint-murrain,  dis- 
temper, short-of- blood,  striking -in-of-the-Mood, 
and  a  number  of  others  ;  and  all  the  chief  of 
these  will  be  found  noticed  in  articles  of  their 
own.  The  fever  which,  in  many  instances,  fol- 
lows parturition,  particularly  in  the  cow  and  the 
ew^  will  form  the  subject  of  the  article  Pcesper- 
KhYwfwiL.  The  eriioiirf  fevers  of  dogs  and  other 
domcBtic  animals  follow,  upon  the  whole,  the  same 
general  law  as  the  ordinary  fevers  of  the  horse, 
and  are  otesriflabtt  into  idtopathie  and  sympto- 
matic.—  The  Veterinarian. — BarthCs  Farriery. — 
Whitest  Veterinary. —  Winter'' $  Jloru  in  Fhalfh  and 
Disease. — Blaine' »  Veieritiart/  Ari. —  Youatt  on  (he 
Hwte.-'Touatt  on  Cattle.— Blaine's  Canine 
logif. — Quarterly  Journal  of  Agrie>il(ure. 

FEVKBFEW,— botanically  Fyrethrum.  A 
genus  of  omamenial  plants,  of  the  ehamemile 
division  of  the  compo.tiite  order.  The  common 
feverfew  or  peliitory,  Fyrethrum  parthenium,  is  a 
herbaoeons  indigen  of  Britain.  It  grows  in  walls, 
hedges,  waste  grounds,  heaps  of  rubbish,  and 
similar  situations  ;  it  is  extensively  cultivated  in 
gardens,  partly  fur  sake  of  its  medicinal  proper- 
tlct,  bat  chiefly  for  sake  of  its  oraaaiental  ap» 
pcarance;  it  is  popularly  regarded  as  a  biennial, 
but  may  be  prolonged  into  a  course  of  several  years ; 
and  it  eontinaes  green  throughoat  the  winter, 
and  usually  blooms  from  June  till  September.  Its 
root  is  small,  tapering,  white, and  pungent-tasted; 
its  stem  is  erect,  round,  branched,  leafy,  and  about 
twu  feet  high;  ittkavea  arepinnatifid,  petiobto, 
andof  a  hoosjgneikodoiir;  and  its  flowers  grow 
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fsra  FBVEHWORT. 

is  torjmbmi  pudnsim,  are  very  nnmeroas,  and  ' 
have  a  condderaUe  lesemblance  in  form,  colour, 
!    and  sire,  to  common  white  daisies,  but  nrc  both 
brighter  and  neat«r.   The  whole  plant  has  a 
itfOBf  unpleuMit  odour,  wid  »  bitter  taate^  and 
yields  by  distillation  a  volatile  oil.   Its  leaves  and 
flowers  have  long  been  used  in  medicine;  they 
wero  formerly  need  nradi  in  hysteriotl  eom- 
!   plaints  and  affections  of  the  womb;  thej  are 
?ti!l  esteemed  antihysterical,  tonic,  and  stiinu- 
iatmg }  and  either  by  themselves,  or  along  with 
other  parte  of  the  plant,  they  faniish  one  of  the 
'  most  common  and  extensively  used  medicines  of 
I  the  homoeopathists.   The  volatile  oil  yielded  by 
]  the  plant  oontaini  a  large  proportion  of  tannic 
acid,  and  has  been  extensively  employed  in  Ger- 
. ;  many  in  the  manufacture  of  leather.  Several 
I :  doullc-flowered  varieties  are  very  generally  cul- 
-  tivatcd  in  our  flower-gardens,  and  make  a  good 
"  figure  on  the  opi  n  b'^Tdt-r.    The  i  l'V"-«!t  of  tliese 
I .  varieties  are  one  with  very  double-dowers,  one 

I  j  with  phia  rays  and  fistnhr  disk,  one  with  very 

I I  small  rays,  one  with  very  short  fistular  florets, 
1 1  one  with  naked  heads  or  without  rays,  one  with 
;  i  naked  sulphur-coloured  heads,  and  one  with  ele- 

I  gant  curled  leaves.    The  generic  name  Pyre- 
thrum  is  derived  from  a  word  signifying  "  fire," 
i  and  alludes  to  the  hot  taste  of  the  roots ;  and  the 
I  spedlio  name  Plarthenium  is  derived  from  a  word 
, ,  Biguifying  "  a  virgin,"  and  alludes  to  the  reputed 
|[  medicinal  power  of  the  plant  in  female  com- 
i  t  pUints.  This  phint  was  formerly  regarded  as  a 
I  matri«jaria,  and  supposed  to  be  olosdy  akin  to 
the  common  wild  chamomile. 

The  scentless  feverfew  9t  scentless  Mayweed, 
Pyrttkrwm  inodonm,  abounds  in  the  dry  soils  of 
many  parts  of  Britain,  and  particularly  in  culti- 
^ed  gravelly  lands.  It  is  an  annual.  Its  root  is 
I   tapering  and  rather  large ;  its  stem  is  smooth, 
I   angaiart  braadwd,  leafy,  and  about  a  foot  high ; 

I  its  leaves  are  pinnate  and  sesjile ;  and  its 
j '  flowers  are  similar  to  those  of  the  common  fcver- 

I I  ftMK,  attd  bloom  in  August  and  SqtCemberir— The 
I  sea  feverfew, /'yref/(rw;»  '  r  )>  ■'  ?7/ni,  is  a  percn- 

I  nial-rooted  native  of  sandy  and  stcmy  aituatioas 
I  on  the  coasts  of  Britain,  fti  not  k  woody, 
I  decurrent,  and  long-livid;  iti  Jlsmi  avi  hollow, 
•  spread  athvr:irt  t!ie  ground,  have  seldom  a  height 
of  more  than  about  a  foot,  and  are  frequently 
,  tinged  with  purple ;  its  leaves  axe  sessile,  orowd- 
j    ed,  bipinnate,  and  of  a  dark  glossy  green  colour; 

and  its  flowers  are  not  so  broad  as  those  of  the 
j  preoeding  species,  and  UoMn  froM  June  till  Octo- 
ber.— Ab«at  fifty  8pecies,all  moTSor  lessociuunen- 
tal,have  been  introrl  :cr>d  from  foreign  countries ; 
and  eight  or  nine  ol  tnese  are  eveijgreen  and 
almost  constantly  flowering  shmbe  from  the 
J    West-African  Islands,  nine  or  ten  are  hardv  ;ni 
>   nnaU  or  perennial  herbs  with  yellow  or  reddieh 
flowers,  aad  most  of  the  othets  are  hardy  peren- 
nial herbs  with  white  flowers. 

FETERWORT.  —  hotanically  Triosteum.  A 
small  genus  of  plants,  of  the  honeysuckle  tribe. 


FIBRE.  I 

The  perfc^ate  species,  T^riiuUmn  jmfdiatwm,  it  a  ' 
hardy  perennial  rooted  herb  of  North  America, 
and  was  introduced  to  Britain  in  the  early  part 
of  last  century,    it  abounds  on  low  manhj  j 
grounds  in  New  England;  and  posscesei  sone  l| 
celebrity  as  a  medicinal  plant.    Its  root  consifti  ' 
of  thick,  rough,  contorted  fleshy  hbres ;  its  steins  | 
are  strong  and  about  ttt  indies  high ;  its  Imms  ' 
are  oblong,  broad,  and  sessile,  and  growiapdis  j| 
at  the  joints  of  the  stems;  and  it."?  flowers  come  i 
out  in  whorls  from  the  bom>m  of  the  leaves,  have 
a  dark  red  oolour,  and  Uoom  in  June  and  July,  ij 
This  plant  is  popr.lnrlv  known  in  .•Irnerica  under  ' 
the  names  of  Tinker's  weed  and  fiilse  ipecacuanha. 
A  yellow-flowered  species,  somewhat  simibr  to  | 
the  preceding,  was  introduced  to  Britun  bm  I 
Virginia  about  the  end  of  the  17th  century. 

FIARS.   The  average  prices  of  grain  through-  ! 
out  a  year,  in  each  of  the  counties  and  et«war>  ^  I 
tries  of  Scotland.    These  prices  are  Hctcrmined, 
or  "  the  fiars  are  struck,"  in  the  month  of  Feb-  I 
ruary  by  the  sheriff's  and  stewards,  aided  in  evoy  ; 
instance,  except  that  of  East-Lothian,  by  a  jury; 
and  they  constitute  the  final  appeal  in  all  bar- 
gains of  reference,  and  the  conversion  price  of  1 
rents  and  of  the  stipends  of  the  clergy.  The  form 
of  striking  the  fiars  is  prescribed  by  art"^  of  Dec 
21, 1723,  and  Feb.  29, 172&  "  A  jury,  says  Bell, 
*muBt  be  ealledf  and  ovidenoe  laid  before  tiiem 
of  the  prices  of  the  difTerunt  grains  raised  in  the 
county ;  and  the  prices  fixed  by  the  opinion  of 
the  jury,  and  sanctioned  by  the  judge,  are  term- 
ed the  fiars  of  that  year  in  whioh  they  are  struck, 
and  regulate  the  prices  of  all  grain  stipulated  to 
be  sold  at  the  fiar  prices ;  nor  will  an  enor  in 
striking  them  alTord  a  ground  of  suspensien. 
They  regulate  also  all  cases  where  no  price  has 
been  stipulated  for  grain  delivered,  which  is  the 
prodttoe  of  the  eonnty.**  The  practice  of  strik-  I 
ing  fiars  of  esliliii  sheep,  wool,  and  other  produce 
of  stock-farms,  or  of  the  livc-ptock  department  of  I 
mixed  faring  ought  also  to  be  introduced,  and 
would  be  productive  of  eome  highly  bsnafldal 
fects, — among  others,  the  equitable  adjustment 
of  rent,  and  the  proper  valuation  of  stock  on  a  < 
change  of  occupancy.  '  j 

FIBBK.   An  organic  fihunent  or  cord.   The  ^ 
fibre  of  plants  consifits  principally  of  lignin  ;  and  | 
the  fibre  of  aniuiahi  oonsisis  principally  of  tibrio. 
The  muscular  or  fleshy  fibre  is  oompoaed  of  a  I 
particular  kind  of  filaments,  having  the  peculiar 
property  during  life,  of  contracting  or  folding 
themselves  up,  when  touched  or  uqured  by  any  , 
external  body ;  or  when  acted  upon,  thrvogb  tlie 
medium  of  the  nerve?,  by  llio  will.    The  muscles  ' 
arc  the  immediate  organs  of  voluntary  tnotton, 
and  are  composed  cntirdy  of  bundles  of  fleshy  ' 
fibres.    All  the  memhranes  and  vessels,  which 
are  required  to  exercise  any  compressive  force, 
are  amed  with  these  fibret.  They  are  always  \ 
united  intimately  with  the  nervous  filaments,  or 
threads ;  but  certain  muscles  are  observed  to 
execute  motions,  al^gether  independent  of  the  ^  j 
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win,  wpaeUIf  in  tlw  m&nim  cf  ftmeliomi  poa- 

iK8S«d  in  coiumou  with  pl.ints.  Thus,  nlthon crh 
the  will  is  frequently  the  cause  of  mutcular 
I  wMtiojL,  jet  its  power  ta  iMitlMsr  gmml  nor 
nniform  in  its  action.  ¥le»hj  fibre  has,  for  the 
basis  of  its  composition,  a  particular  principle, 
named  Jibria^  which  id  nearly  insoluble  in  boil- 
ing water,  and  aaama  naturally  to  assume  a  fib- 
meninni  arrangement  Sea  IIm  artklei  FiMUir, 
GnowTH,  and  Lioxui. 

FfBRDf.  ApeooliaravgaaloooniponBdifimnd 
both  in  vegetal  lL'S  md  animals.    It  i«  a  snfl  eolid, 
1 1  of  a  greai^  appearance,  nearly  insoluble  in  water, 
I  ■  wkidi  aaflana  in  the  air,  bcooming  viscid,  brown, 
and  semi-transparent.    On  bal  Malft  it  mLlts, 
throw?  o!it  creasy  drops,  cracklefi,  and  evolves  the 
cmoke  and  odour  of  roasting  meat.  It  is  procured, 
in  its  nMNt  «hamet«riitio  atate,  from  animal  mat- 
ter.   It  exi?*3  in  chyle  ;  it  enters  into  the  com- 
:  pontion  of  blood;  und  it  forms  the  chief  port 
I  ef  uuaenlarfladi;  iBdheneaitrnQitbeTCigatded 
as  the  most  abundant  constitucut  of  the  soft  solids 
of  animals.   According  to  the  analysis  of  MM. 
I  Qay-Lossao  and  Thenard,  it  is  composed  of  car- 
J  ban  A3i8€.  nitrogen  19.934,  oxygen  19.685,  and 
I   brdrogen  7.021 ;  but,  according  to  Mulder,  it  is 
iaomerio  in  these  four  elements  with  albumen 
I  and  saatin,  and  also  eontaina  nimito  propor- 
*  tions  of  salphur  and  phosphorus. 

FIBROUS  PLAKTS.    Plants  which  are  or 
mgltt  be  ooltivated  ftv  fbe  mannftotore  of  their 
filamentous  fibres  intoeondage  or  woven  fabrics. 
The  principal  are  common  flax,  Linum  luitatusi- 
musk;  perennial  tiax,  Lmum  perenne;  <K>aimoa 
hetnp,  Cannabis  tatitnu;  common  hop,  Humvlua 
'  lupu/us;  the  hemp  nettle,  Urtica  ea;u;  7'    7  •  tho 
Canadian  nettle,  Crlitoa  cofuukntu;  the  common 
'  tttttie,  fMm  dMca;  Sew  Seatand  flax,  Bbn- 
'  asixm  tenax;  hemp  martvh-mallow,  AUh(ra  canna- 
'  Una;  common  tree  mallow,  Lavatera  arborta;  the 
1  common  Spanish  broom,  Spartiumjuneeum;  the 
I  euwmnm  bnen,  C^ftimu  tetforiim;  the  om-eeed- 
ed   broom.  Cyfif^ts  monospermnm ;  the  white 
Portugal  broom,  Cytitiu  mvltijhrum;  the  com- 
•  wmm  hghaeeeoi  oottea  pbnt,  OoKigpnm  Ma- 
etum;  the  other  agricnltaral  cotton  plants,  O. 
mit^Uium,  G.  barbadente,  O.  obiusi/oliumy  0.  hir- 
siriM,  0.  Mwlfewi,  O.  iati/olitm,  G.  aeuminatum, 
I  aad  O.rdigiotum;  the  Canadian  hem^,  Apoeynum 
r^r^nafnn^tm  ;  the  Syrian  swallow-wort,  Atdfpia* 
mffutat;  the  broad-leaved  eida,  Sida  abutilon;  the 
I  aeMida  reedgtiie,  AmmophUa  anmdinaeea;  and 
the  common  lime-tree,  Tilia  Bimf9B9, 
riCARIA.   See  P11.BWOBT. 
I    TECOn>BA  A  natntid  ocdcr  of  plantB,  nearly 
allied  to  the  Cacti  and  the  Crassulacea*.  All 
;  grow  in  dry  or  saline  situations ;  most  inhabit 
'  the  hot  paxte  of  the  temperate  aones;  the  greater 
>  mneher  oooar  at  the  Cape-of-fikN)dkHope;  all  pos- 
fes8  saline  secretions  nnd  a  comparatively  great 
d^ree  of  suocolency;  and  some  exhibit  the  most 
eaflBUnatioii  of  estnMwdinaiy  fovm 
^pearaaee  aojwheBa  fainnid  Ja 

I   .  .  .  
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the  vegetable  world.  Five  or  six  stove  species, 

three  liardv  spcci^^  'iiu!  about  -150  greenhouse 
■pedes  oGOur  in  the  gardens  and  botanical  col- 
leotkmi  of  Britain ;  and  Ibaae  am  eludlied  into 
eight  genera,  the  most  remaifcahle  of  whiidi  is 

mcBembrv'anthemnm. 

FICL'S.   See  Fio-Tass. 

FmPLBWOOD,— beCanioaUj  CUhmrtxyUm. 
k  gemis  of  tropical,  evergreen,  ornamental  trees 
and  shrubs,  of  the  verbena  tribe.  The  square- 
■learaMd  ipeeiea,  C.  ^drangulare,  is  a  timber^ 
tree  of  the  West  Indies,  of  usually  about  60  or  60 
feet  in  height;  and  this  and  eight  or  nineshrubby 
species  of  from  6  to  24  feet  in  ordinary  height, 
have  been  introduced  to  British  collections. 

FIELD.  A  division  or  subdivision  of  a  farm, 
whether  for  tillage  or  for  pasture.  Before  the  era 
of  endocnvee,  fiddi  were  eimplj  the  portiont  of 
farma  p':t:ites  in  tillage;  and  since  the  general 
prevalenpe  of  enclosures,  they  arc^  for  the  most 
part,  identieal  with  all  enelosuree  devoted  tither 
to  tillage  or  to  pasture.  Every  thin?,  therefore, 
which  concerns  the  size,  the  siiapc,  the  arrange- 
ment, the  slope,  and  the  contiguity  of  fields,  has 
already  been  stated  in  the  articles  BtreMStlRE 
and  F.vifM.  Kach  field  on  a  farm  has  or  ought 
to  have  a  distinctive  name ;  and  the  collective 
Helda  of  a  nixed  or  a  tiUaga  fiutn  are  or  ought 
to  be  successionally  managed  in  strict  and  regu- 
lar adaptation  to  a  sjstemaiio  course  of  crop- 
ping. 

FIELDFARE,— scientifically  Turdus  pOarit. 
A  British  winter-bird  of  the  thrush  family.  It 
is  about  ten  inches  long,  has  ash-grey  plumage, 
mottled  with  brown,  and  is  white  on  the  bdly, ' 
reddish  brown  on  tin'  Ircast,  nnd  golden  amber 
on  the  throat.  It  spends  the  summer  in  Scan- 
dinavia, oomea  to  Britain  about  the  beginning  of 
November,  and  returns  to  Scandinavia  in  spring. 
The  fieldfares  while  in  Britain  fly  in  floclcs,  are 
very  shy,  justly  dread  the  approach  of  man,  and 
usually  manage  to  keep  beyond  the  limits  of  i 
musket-rango.  In  open  weather,  they  frequent 
pasture  lands,  and  feed  upon  worms,  slugs,  and 
larrm ;  and  daring  froet  and  ■now,  they  retreat 
to  hedg«;s  rind  thickets,  and  feed  upon  the  fruit 
of  the  hawthorn,  the  holly,  and  the  mountain 
ash. 

riKLB-GARDEN.  See  AiAonun^Smix. 

FIELD-GATE.  See  Gate. 

FIKLD-LARK.   See  Labk. 

FIELD.HADDER,>-botanioaIl7jffi««nlSMi.  A 
small  genus  of  hardy  annual  plants,  of  the  mad- 
der family.  The  corn-field  species,  Sherardia  ar- 
wTuit,  ia  a  weed  of  the  laUow  fields  of  Britain. 
It  particularly  frequents  light  gravelly  soils.  Its 
j  stems  are  branched,  spreading,  principally  de- 
cumbent, and  from  3  to  8  inches  long;  its  leaves 
are  whorled,  pale  green,  and  pahecoent;  and  its 
flox^ers  grow  in  a  terminal  raceme,  have  a  psle 
purplish  blue  <K>loar,  and  bloom  from  April  till 
September* 

FIBLD-MICB.   Two  apeeiea  ef  miediieTone 
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FIELD-MICK. 


FIELD-SPORTS. 
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little  qu&drapcds,  of  the  r»l  fiunilj  and  fodttsiia 
order  of  the  mamm.aUa. 

The  tong-teUed  fidd-mttoas,  Jlfv$  sj/hoHcuaf  be- 
longs to  tho  same  getms  a=i  'he  commoa  mouse. 
Its  head  aod  bodjr  are  a  little  upward*  of  tliree 
aod  a  half  inebes  in.  length ;  its  teil  ia  Mmewhat 
shorter  than  the  head  and  the  body;  its  ears  aro 
upwards  of  half  the  length  of  the  hend  :  ita  colour 
is  reddish  browu  above  and  whitish  below ;  and 
its  eyes  are  full  and  blaek.  It  oooan  in  aB  the 
roild  districts  of  Europe;  frequents  woods,  orch- 
ards, and  gardens;  and,  in  some  places,  exists  in 
oonntleM  and  almoet  inerediUe  moltitudM.  It 
strips  ofT  tho  bark  of  shrubs  and  trees,  roots  up 
newl/  plaated  aooms,  destroys  the  shoots  and 
twigs  of  weed  numries,  digs  up  the  nawtyiowii 
p^aae  and  beans  of  the  kitchen-garden,  damages 
or  dov;i5tatL'3  wheat-fit-lds,  and  sometimes  makes 
dreadful  bavuo  upon  either  orchards  or  planta- 
tions. Buffon  states  that  so  many  as  2,300  long- 
tailed  field-mice  ■were  caught  in  the  course  of  23 
days  by  a  single  trap  in  a  held  of  about  40  acres; 
and  other  wriien  mention  Inatanees  of  sneh 
hosts  of  them  aj  totally  destroyed  several  conti- 
guous acres  of  young  plantations.  When  hard 
presMd  for  their  proper  vegetable  food,  these 
little  exeatures  prey  upon  young  birds,  and  even 
upon  one  another,  the  strong  entinnr  up  the  weak; 
and  in  some  instances  they  arc  attacked,  and 
even  whole  colonies  of  them  exteraunated,  by 
troops  of  the  short-cared  owl. 

The  short-tailed  field-mouse,  or  field- vole,  Ar- 
vicola  agratit^  is  a  ftr  more  misduevous  animal 
to  tlic  farmer  than  the  long- tailed  field-mouse, 
and  indeed  is,  in  some  places,  the  most  destruc- 
tive kind  of  vermin  on  a  farm.  Its  head  and 
body  arc  rather  upwards  of  4  inches  in  length  ; 
its  tail  is  une  inch  and  3^  lines  in  length;  anfl 
its  colour  is  reddish-brown  above  and  grey  below. 
It  ooeois  throughout  the  graater  part  of  Europe, 
and  is  particularly  abundant  in  France  and  Eng- 
land. It  frequents  woods,  meadows,  and  corn- 
fields; iometimee  exists  in  prodigious  mnltitudes; 
and  not  infrequently  multiplies  with  such  rapidi- 
ty, and  commits  such  enormous  depredations, 
that  it  requires  to  bo  vigorously  kept  down  by 
means  of  birds  and  beasts  of  ftey.  It  destroys 
both  plantations  and  corn-crops;  and,  in  many 
instanoes,  has  been  the  terror  and  even  the  ruin 
of  both  forester  and  Ikrmer.  In  1813  and  1614, 
it  committed  such  ravages  in  the  N'ew  Forest 
and  the  Dean  Forest  as  to  threaten  the  extermi- 
nation of  all  the  young  trees  in  these  Tast  woods. 
"  A  sudden  and  rapid  increase  of  mice,"  says  Mr. 
Jesso,  "  took  place  in  these  forests,  which  threat- 
ened the  destruction  of  thu  whole  uf  the  young 
plants :  vast  numbers  of  these  were  killed,  the 
mice  having  eaten  through  the  roots  of  five-year- 
oU  oaks  and  chestnuts,  generally  just  below  the 
snrfhee  of  the  gronad.  Hollies,  abo,  whieh  were 
five  or  six  feet  high,  were  larked  round  the  bot- 
tom; and  in  some  instanoes  the  mice  had  crawled 
up  the  tree,  and  were  seen  foeding  on  the  bark 


I  of  the  upper  branches."  In  the  Dean  Forest, 
about  3U,U00  were  caught,  in  the  course  of  about 
three  montiu,  in  hdes  made  to  entrap  them,  snd 
a  much  larger  number  wero  destr  yt  d  l  y  cats, 
weasels,  owls,  kites,  hawks,  crows,  and  other 
beasts  and  Idids  of  prey ;  and  in  the  Kew  Forest, 
probably  about  100,000  were  either  entrapped  or 
killed ;  so  that,  in  the  two  forests,  the  enormous 
I  number  of  about  200,000  were  destroyed.  The 
I  depredations  of  these  little  creaftnvss  upon  eon- 
fields,  partic'ilarly  in  digging  up  and  devour- 
ing newly-sown  wheat,  have  at  timeo  been  so 
gfeat  aa  materially  to  depress  the  interests  of 
agriculture  thrmghout  entire  districts.  "  From 
Augerviile,"  says  a  pablished  notice  of  the  year 
163o, "  it  ia  ilntad  flwt  ten  bnd  offopa  whIflhhnTs 
ocoumd  dosing  the  last  ilfeam  jam  have  almest 
ruined  our  cultivators,  and  have  <*.iu««.-d  many 
farms  to  be  tenantless,  the  occupiers  returning 
them  on  the  Imnds  of  the  landlords  as  the  leases 
fall  in.  One  proprietor  alone  in  this  district  has 
now  five  or  six  farms  in  this  predicament.  The 
eause  of  all  this  distren  ia  attribnted  to  the 
field-mice.  They  devastate  every  spot;  and 
this  year  they  have  invaded  fresh  districts,  and 
some  growers  have  delayed  sowing  their  wheat 
till  spring,  there  being  no  chance  of  protecting 
it  from  the  vermin  ;  and  in  such  cases,  the 
mice  have  forsaken  the  fields  where  they  could 
not  find  sttbeistenoe,  to  prey  en  thn  aaed  in 
situations  when  sneh  pcecitttlsn  litd  not  bean 
used." 

Fidd-mioSk  when  not  excessiTS  In  nnmbsn, 

ought  to  be  kept  down  and  if  possible  extermi- 
nated by  means  of  traps,  cats,  ferrets,  and  terriers ; 
and  when  they  become  multitudinous,  or  begin 
to  perpetrate  serious  mischief,  they  ought  to  be 
rnught  in  holes  of  aV>out  a  foot  each  in  depth, 
and  so  dug  and  shaped  as  to  be  wider  at  the  bot- 
tom than  at  the  tc^^^  HaU-voleov  dieirt-tailed 
field-mouse,  of  smaller  site  and  lon;rr  r  t  vi]  than 

theoommoo  short-tailed  field-mou8e,attd  differing 
from  it  in  somo  of  ita  anatomical  diaraeters,  oo- 

curs  in  some  parte  of  England  and  of  Continental 
Europe;  and  this  is  variously  di^°v?^nnti  d  by  dif- 
ferent zoologists  ./I  rrico/a  pmUiuiti,  Anicoia  ru- 
ftKfnx,  and  Arvicola  riparica. 

FI ELD-SP' )RTS.  Tlie  several  amuscracnts  of 
sportsmen,  but  particularly  those  of  the  chase. 
They  sometimes  infliot  wanton  and  severe  injury 
upon  the  fi\r:ners"  fields  in  autumn ;  but  they  do 
little  or  no  injury  to  them  in  winter,  when  the 
fields  are  dear  of  both  crops  and  stodc.  Thess 
sports  are  more  or  less  loved  by  many  fanners,  and 
are  often  thought,  when  moderately  indulged  in 
to  have  a  healthy  influence  upon  the  mind ;  but 
they  really  squander  valuable  time  and  mean% 
dissipate  the  intellectual  habits,  tempt  to  tho 
neglect  of  ourrait  duties,  blunt  or  pervert  the 
mord  feelings,  and  in  generd  not  malignlj  on 
both  the  purs*'  and  the  heart. 

FIELD-VOLE.  See  Fiau>-MicB. 

FIBLD<W0EOR&  Sea  Fam-LABOvasss. 
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Fio-Tass. 

FIQ.  A  tumoar  orilinigoQf  wart  on  the  sole 
of  the  hone,  and  sometimes  on  other  parts  of  his 
body  A  fi?  on  the  sole  discharges  a  fetid  maltg- 
uant  humour,  and  is  very  difficult  to  cure. 
Via>>HABiaOLD.  See  HiminTAimmfmi. 
PI(}-TRKK  -hotanically /Vcia.  Alargcgcnas 
of  teader,  ornameotal,  dendritto  plants,  of  the 
•aide  Older.  About  80  epedee  hsve  tieeii  iatiO' 
dnoed  to  the  conscrvatorica  and  hothoases  of 
Britain  from  India,  Soathem  Africa,  South  Ame- 
rica, Australasia,  and  other  parts  of  the  world ; 
■aditpirardsofeoothcrspeeiMenkBown.  Most 
uf  the  introduced  species  are  evpr!»rp<?n  shrut^ 
or  ercrgreea  trees,  varying  m  natural  height 
froaaS  to  85  ftet;  but  bjr  ihr  the  beet  knowa 
one  is  a  small  deciduous  tm^  rrnrl  throe  or  four 
erergreen  ligneous  creepers  or  trailers. 

mon  fig-tree,  Fieag  cancan  is  m  well- 
known  species  of  fruit-tree,  a  native  of  Asia, 
Africa  and  the  south  of  Europe,  which  his  been 
cultivated,  from  remote  antiquity,  in  the  coun- 
tiios  earrounding  the  Mediterranean,  where  it 
forms  a  principal  article  of  food  in  many  places ; 
aad  it  was  first  introduced  to  Britain  about  the 
usidhHa  of  the  18di  eeataiy.  The  etem  iifteai  18 
to  2.J  feet  high,  with  a  trunk  sometimes  two  feet 
m  diameter,  giving  out  a  great  number  of  long, 
twieted,  pliant  branches,  which  are  greyish  and 
rough  when  young ;  the  leaves  are  deciduous,  of 
the  aire  of  the  hand,  having  three  to  five  rounded 
1oIm»  ;  the  flowers  are  very  small,  unisexual,  con- 
taiaad  ia  gnat  aambeia  fai  a  eoniBOB  feecpCaeh^ 
which  is  fleshy  and  connivent  at  the  p  imTnit, 
where  it  is  almost  closed  by  a  series  of  little  teeth ; 
the  male  flowers  oooopy  tiie  eaperior  part  of  this 
receptacle,  and  the  female,  which  are  the  most 
nameroos,  the  bottom,  and  all  the  remaining 
part  of  the  cavity ;  each  ovary  becomes  a  seed, 
— fiaaaabd  with  a  pulp,  which,  t  r  ther  with 
the  receptacle,  forms  the  fruit.  The  fruit  is  soli- 
tary*  graerally  of  a  purplish  colour,  has  a  soft, 
eipaaj  fragrant  palp,  and  i»  much  esteemed,  being 
ccn-*  i^'tly  brought  upon  the  table,  during  five 
Bsonths  of  the  year,  in  the  south  of  Europe. 

Tk»  ftoe&m  of  iooreaaiag  and  ripening  the 
frait  ie  aa  art  which  requires  much  attention. 
This,  na  it  is  practised  in  the  Levant,  is  called 
oaffri^caiioiij  and  is  a  very  interesting  process.  It 
ia  tiins  described  by  Toonafert,  aad  other  tra- 
vellers in  the  East.  Th"  np-r:\tion  is  rendered 
by  the  two  following  facte,  viz.,  that 
eaMeafeed  fig  bears,  for  the  meet  part,  female 
fltfsrers  on!v  wliil.>  male  flower?  :ir;'  .%bun- 
npon  the  wild  fig  tree ;  and,  secondly,  that 
of  the  fig  is  upon  the  inside  of  the  re- 
ihiab  aeailllates  the  fruit.  It  is  hence 
fioand  neee«5arv  to  -iMrro'infl  the  plnntntions  and 
oontaiDing  the  tigs,  with  branches  and 
ntfaf  Bile  fiewtn  firom  the  wild  flg- 
tre«  :  thus  preparin:^  the  way  for  the  fertilising 
the  lieiaaie  flowers  ia  the  garden.    And  from  [ 


these  wild  flowers,  the  fertilizing  pollen  is  borne 
to  the  other  flgs  upon  the  wings  and  legs  of  small 
insects,  which  are  found  to  inhabit  the  fruit  of 
the  wild  fig.  It  requires,  therefore,  a  very  par- 
ticnkr  observation  and  carefal  study  of  the  wild 
fruit  to  know  the  precise  time  when  the  insects 
will  be  leadyte  take  wing,  or  they  might  be  loet 
When  :t  is  found  they  .are  just  ready  to  leave  the 
fig,  the  boughs  are  placed  as  above  described,  aad 
an  aboadaat  crop  is  the  feialt.  The  tipeaiiig  of 
the  fig  is  rendered  more  certain  aad  eyefedy  by 
touching  the  eye  of  the  fruit  with  a  little  oil. 

The  fig-tree,  in  its  wild  state,  is  a  low,  distorted 
shtab^  bearing  fruit  deatitute  of  any  agreeable 
flavour.  Dried  figs  are  -easier  of  digestion  and 
more  nourishing  than  the  fresh  fruit,  and  form  a 
article  of  oetanieroei  The  beet  ooaie 


from  Tnrkry,  It:\!y,  Spain  and  Prnvrnce  ;  those 
of  the  Archipelago  are  inferior  in  quality.  Dried 
figs,  with  barley  bread,  era  aow  the  onfiaary  food 
of  the  lower  classes  in  Qpseee  and  the  Archipel- 
ago. The  ancients  procured  a  «ort  of  wine  from 
figs  by  a  method  which  is  still  in  use  in  the 
ArchipelagOb 

In  this  eoiiTitrv.  fig-trees  requirr"  enod  walls, 
with  south-east,  south,  or  south-west  aspects,  and 
they  ooenpy  a  good  deil  of  space.  It  ia  proper, 
therefore,  to  select  only  such  kinds  as  are  likely  to 
be  productive.  The  trees  likewise  require  careful 
management.  Britain  is  certainly  not  the  coun- 
try for  fig-trees;  yet  with  due  attention,  fresh  figs 
matured  on  the  open  walls,  may  grace  the  dessert 
from  the  middle  of  August  to  the  end  of  October ; 
aad  by  meaae  of  a  flg-^onee,  or  even  of  dwarf  fig> 
trees  planter?  in  front  of  a  vinery,  the  season  may 
be  prolonged  till  December.  In  the  neighbour- 
hood of  Worthiaf  and  Weet  Taning  are  good  fig- 
orchards,  some  of  whidi  prodnea  aanually,  from 
standard  trees,  1,000  to  1,500  doten  good  figs.  It 
may  here  be  remarked,  that  the  fig  in  a  fresh  or 
a  green  state,  being  a  scarce  fruit  in  this  country, 
is  often  cut  into  longitudinal  slices  at  the  dessert ; 
a  good  deal  of  the  flavour  is  thus  lost.  Abroad, 
the  penea  who  oato  a  ilg,  holds  It  by  the  niaU 
end,  and  making  a  circular  cut  at  the  large  end, 
peels  down  the  thick  skin  of  the  fruit  in  flakes, 
the  soft  interior  part  forming  only  a  single  bmM 
houehe.  A  friable  loamy  soil  is  best  for  fig^es. 
French  writer*  recommend  litrht  and  poor  soil, 
even  sandy  and  gravelly ;  but  in  such  situations 
ia  this  ooantry  the  tree  dosi  not  saaeeed;  aad  in 
any  very  dry  soil  th''  fruit  is  npt  to  fall  off.  If 
however  the  soil  be  otherwise  good,  the  recur- 
rsnoe  of  this  last  ineoaTeaienoe  may  in  general 
be  prevented  by  watering  and  mulching.  A  free 
exposure  to  air  and  sun  is  indispensable  to  tiM 
perfection  of  the  fruit. 

In  the  public  nurseries,  fig-trees  are  often  pro- 
pagated by  suckers,  and  sometimes  by  rntting?, 
The  cuttings  are  taken  oif  in  autumn,  sunk  in 
the  ground,  and  paoteoted  witii  old  bark  aad 
hnulm  during  winter.  Neither  cnttinc^  nor 
suokers  form  nearly  so  good  trees  as  those  pro- 
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cured  by  layers,  provided  the  layers  bo  formed 
of  bearing  branchos.  Indeed  a  single  plant  thus 
procured,  by  laiftring,  from  a  tree  in  a  full  bear- 
ing stete,  Md  flrom  tlie  beating  wood  «r  iodi  % 

tree,  is  worth  many  oth-^r;  Tn  tr  ncml  r\  young 
fig-tree  is  at  first  trained  with  three  branches, 
iMarly  upright,  this  direotioB  enoouraging  their 
rapid  growth.  If  horizontal  training  be  adopted, 
tbc  two  outer  hranohes  are  afterward  laid  down 
horizontally,  and  from  these  upright  branches 
are  suffered  to  rise,  ai  tlw  distance  of  a  foot  or 
sixteen  inches  from  each  other.  From  the  cen- 
tral shoot  other  shoots  spring,  and  these  are  suo- 
eestivdj  hid  in  JtoriaontaUy  si  the  ^sAmim  p«y 
haps  of  two  feet  from  c:\ch  *hor.  The  mode  of 
training,  however,  generally  adopted  in  this 
country,  and  approwd  by  the  beet  gendenen,  is 
the  fan-shape ;  keeping  the  outer  branches  near- 
ly horizontal,  so  as  to  allow  ample  epacc  for  lay- 
ing in  the  central  ones.  In  sorne  instances  they 
are  trained  in  the  Dutch  mode,  with  only  two 
low  horizontals,  and  upright  shouts  from  these. 
In  a  few  places  in  England,  fig-trees  are  trained 
to  eepelier-ndli.  Semetimee  these  tieei  are  nn> 
tit'd,  and,  during  the  severity  of  winter,  the 
branches  are  laid  oloee  to  the  groond  in  bundles, 
and  wdl  oovwed  with  itrmw  or  hnubn,  over 
which  some  earth  is  heaped.  Another  method 
of  protecting  them,  employed  both  in  England 
and  France,  is  the  er.'ctiag  of  two  screens  of 
reede,  one  on  each  sido  of  the  rail  The  fruit 
proceeds  immediately  from  the  eyes  of  the  shoots 
without  visible  blossom ;  indeed  the  parts  of  fruc- 
tification are  entirelj  within.  Inwarmooantfiae 
two  crops  are  produced  yearly,  one  upon  the  for- 
mer year's  shoots,  and  another  on  the  shoots 
of  the  Btme  year.  In  Uiie  coontry  the  first  of 
theee  crops  is  the  only  one  to  be  dq^nded  on ; 
the  second  often  make?  it?  nppearance,  but  the 
figa  are  Uttlu  larger  than,  peas  when  arrested  by 
the  cold  of  approadiiag  winter.  Some  gardeners 
direct  that  these  young  fruit  be  riffully  swept 
from  the  branches  at  the  winter's  dressing  ;  but 
a  more  eautioiM  obeerver,  Vb,  ftaitfa  at  Hopetoun 
House,  has  found  that,  while  he  freed  the  trees  of 
ail  half-ripened  fruit,  if  he  could  save  the  very 
young  fruit  over  winter,  they  afforded,  as  might 
be  expected,  the  earliest  figs  in  the  following 
season.  While  the  fruit  is  ripening,  such  leaves 
as  cover  it,  should  be  braced  to  the  wall  with 
■mail  awei  rtiafci^  and  not  evt  off  aa  is  swnetimes 
done. 

In  pnmiog  fig-trees,  the  shoots  of  the  for- 
mer year  nratt  not  be  diwrtened,  the  froit  bring 

produced  at  the  upper  part  of  these.  ^Yhen  a 
branch  becomes  naked,  or  destitute  of  Uuerah, 
some  advise  the  cutting  it  entirely  out  from  the 
base:  but  if  it  be  shortened,  plenty  of  young 
shoots  will  in  general  be  the  result.  Nicol  re- 
marks, that  the  most  fruitful  shoots  are  short- 
Jointed,  ronnd,  and  not  of  length  propertional  to 
their  thickness.  The  time  usually  chosen  for  prun- 
ing is  April  or  early  in  May;  but  some  gardeners 


still  prefer  the  autumn,  as  recommended  by  Mil- 
ler, when  less  sap  issues  from  the  wounded  parts. 
In  preparing  the  trees  for  winter,  the  branches 
an  oloedy  nailed  to  the  wall :  and  when  frost 
approach ea,,coveringa  of  bass-mat,  straw-screens, 
or  some  such  means  of  defence,  are  employed. 
Perhaps  the  best  mode  of  inotaoting  them,  is 
described  by  Mr.  Smith,  in  the  second  volume  of 
Scottish  Horticultural  Memoirs.  He  reoomm^ds 
the  use  of  spruce-fir  branches,  four  or  five  feet 
long ;  these  are  fastened  to  the  wall,  each  branch 
by  two  different  points  of  attachnaent ;  and  the 
tree  is  thus  covered  as  eqi}aliy  as  ponible.  The 
•praoe-lir  posaessea  this  advaataga,  that  tlie 
branches  remain  green  over  winter  ;  and  in 
March,  when  tlie  days  lengthen,  the  leaves  begin 
to  fkll  off,  thoa  gradtudly  admitting  more  and 
more  air  to  the  trees  as  the  season  advances. 
By  adopting  this  method,  Mr.  Smith  has  never 
failed  to  have  good  crops  of  figs.  At  ArgenteuU 
near  Paris,  the  culture  of  fig-trees  is  one  of  the 
chief  employments  of  the  people.  The  custom 
there,  is  to  protect  the  branches  by  laying  them 
down  in  the  earth,  and  keeping  them  eoveied 
with  Boil  for  the  space  of  two  months  and  a  half 
during  winter.  The  principal  pruning  is  there 
performed  ia  the  spring,  by  rubbing  off  the  sn^ 
perflaous  wood -buds,  which  are  pointed,  and 
leaving  the  young  fruit -buds  or  embryo  fig?, 
which  are  round.  Careful  gardeners  in  our  own 
country  likewise  perfenn  moat  of  their  penning 
in  this  neat  and  easy  way. 

FIG  WORT,— botanically  ScrophiUaria.  A  go- 
nna of  i^ta.  oonstitnting  the  type  of  the  natatal 
order  Scrophularinffi  or  Scrophulariacea:.  This 
order  comprises  a  large  part  of  the  Didyoamia 
Angioepermia  of  Linnteus ;  and  is  closely  alUed 
to  the  geaneriaoeons,  the  verbenaoeous,  and  the 
l»:r:^noniaceoii9  orders.  Its  most  proininpnt  rhrtr- 
acienstics  are  its  didyuamous  stamens  and  il« 
oapsiihur  frnit.  A  few  of  ita  spaelai  «m  sbmbs, 
but  most  are  herbs,  and  a  large  proportion  of 
these  have  opposite  leaves.  Ite  speoiea  variously 
inhabit  ahnost  all  sorts  <^  sitnationa  in  nearly 
all  the  principal  divisions  of  the  world;  and 
those  at  present  within  Great  Britain  amount  to 
upwards  of  40  stove  spcci»,  about  120  green- 
house  species,  3  or  4  hardy  ligneotts  apecies,  and 
about  4(H)  hardy  herbaceous  species,  and  are  dis- 
tributed into  69  genera.  The  flowers  of  some  of 
the  genera  are  personate,  or  ha'va  the  palate  so 
largo  as  to  occupy  or  cover  the  whole  mouth  of 
the  corolla  \  and  thoee  of  others  are  ringent,  or 
haTS  the  palate  open.  Some,  sodi  aa  the  calce- 
olarias, the  pentstemons,  the  antirrhinums,  the 
foxgloves,  the  linarias,  the  louse  worts,  the  mi- 
muli,  the  alonsoas,  the  oollinsias,  the  sohizaatha- 
scs,  and  the  veronicas,  are  hig^  omtmswtsl ; 
but  tho  greater  number  have  an  unintcrr8tin)j 
appearance,  and  never  rank  otherwise  than  as 
mere  weeds.  A  few  have  pleasant  e^faMia  er 
tastes;  but  the  vast  majority  are  malodorous, 
bitterish,  acrid,  and  generally  disagreeable.  A 
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mO  Bomber  of  speciea  ftre  nrioinlf  tnd  genHj 

mf-4lr:n-i\ ;  and  Di(fitcdU  purpurea  is  one  of  the 
nuMt  powerful  drof^  in  the  materia  medioa. 

Few  ■pedee  of  the  gentu  Miopliiikrift  grow 
vild  in  SMtain ;  between  40  and  50  have  been 
introdaoed  from  foreign  oountxies;  and  8  or  10 
■ore  are  known.  Two  of  the  itttrodiued  ipeoiee 
ut  tmgreen  ander-shmba ;  and  meet  of  the 
otbCTS  are  hardr  pf>rpnninl-ro'>t»'<l  hprh«.  One 
of  tbe  indigenous  species,  and  three  or  four  of 
(ketatnthMsd  ooee  have  a  lomewhat  ornamental 
chiracter;  and  nil  the  others  are  interesting  only 
or  chiefly  to  amateur  butanieta.  We  shall,  partly 
ftr  their  own  akMiiid  partly  ibr  nkft  of 
trating  the  whole  oidv,  tekt  Mtf  Botioe  off  the 
iodigenooa  Rpecies. 

The  knotty  tigwort,  Savphidaria  nodosa,  grows 
wild  in  woods  and  under  hedges  in  many  parts 
of  Britain.  Its  root  is  perennial  and  spreading, 
and  comprisea  many  whitish  knots  or  knobs, 
vUeh  an  albided  to  in  tlM  iimm  «  knotty 

its  rtems  are  aevcral,  qTindmng^ilnr,  nnd  Ti«?iin]ly 
between  8  and  3  feet  high ;  its  leaves  are  oppo- 
iili^  esfdats,  MfTstod,  dark  grsn  or  lirMtuuh 
abore,  and  paler  green  below,  and  have  an  odour 
iimihr  to  that  of  the  leaves  of  elder ;  its  flowers 
Ui'  moQopetAlous,  similarly  shaped  to  labiate 
towers,  and  of  n  dark  pnrple  or  blood'red  eolour, 
— tkey  come  out  in  "inall  cluBtors  on  oppositf» 
■dfls  ef  the  stems,  and  form  a  kind  of  loose  spike 
to  the  top  and  tiMytisaallfUoomin  Jnne<)r«i?ien 
from  Mav  fill  Jtily;  and  its  fniit  are  ronndish 
capsoiea,  ending  in  acute  points,  and  having  two 
Mill  ilM  with  nMlltaeda.  Thb  plant  wm  Ibv- 
merly  osed  as  m  remedy  for  scrofitb.  and  it  thenoe 
'obtained  to  itself  and  to  the  whole  genus  the 
oame  of  serophularia ;  and  though  now  little 
«Mi  in  flMfienl  pnettoe,  it  retains  if«  ptaoe 
amoiigthe  materia  mrdica  of  our  colleges,  and 
kas  aooM  reputation  as  a  diuretic,  aa  a  sedative, 
ai  as  »  fMwmt  to  pile*,  malignant  tuoHnira, 
cutaneous  eruptions,  and  spreading  ulcers. 

The  aquatic  figwort,  Serophularia  aquatica, 
powa  wild  by  the  lida  off  diiehot  and  in  other 
wslnyiitnations,  in  meat  parts  of  Britain.  Its 
root  in  perennial  and  fibrous ;  its  stems  an-  strong, 
^uadrugular,  and  usually  about  4  feet  high  ;  its 
hafmartMidato*  wnndad  at  their  points,  and 
weaated  in  their  edtrr-'.  ■^onr'whnt  like  those  of 
kstoay,  so  aa  to  have  fre^^uently  oooasioned  the 
ikM  to  ho  eaOcd  water^wtoay;  and  ito  iowota 
He  larg>er  and  somewhat  redder  than  those  of 
the  knottT  figwort,  but  have  the  same  shape,  and 
^ipear  at  the  same  time.  This  spoeioa  iliues  the 
idifliwl  repntntion  of  the  preceding,  partieu- 
hrijras  a  remedy  for  scrofula.  A  variety  of  it 
vMi  variegated  leaves  is  sometimes  allowed  a 
fhwe  ii  the  iowor  gaidan. 

The  balm-leaved  figwort.  flrmphJarin  fmrn- 
^knia,  grow*  wild  on  the  banks  of  some  rivulets 
aafliaotfier  wntery  fitiifttlono  of  mom  parta  of 
Britain,  hat  is  very  rare.  Its  root  is  perennial ; 
itiilMsan  unalljr  nhovt  3  feet  high ;  ita  iMvea 


aM  aetid  «nd  poisonooa;  and  its  flowers  are 

purple-coloured,  and  bloom  in  July  and  August. 
This  species  also  has  the  reputation  of  being  a 
remedy  for  ocrofob;  ito  leavei  an  iiaed  aa  a  fo- 
ment or  poultice  for  piles ;  and  its  juice  is  used 
as  the  chiof  ingrediont  of  an  antiscorbutic  oint- 
ment. 

The  ydlow  or  spring  fig-wort,  Serophularia 
vermUuy  grows  wild  in  moist  shady  situations 
in  some  parts  of  Britain ;  but  is  also  rare.  Its 
root  Is  Uoanial;  its  stem  is  nsnaUjr  ahoat  two 
feet  high ;  and  its  flowers  are  yellow^^olourod, 
and  bloom  from  March  till  May. 

FILAGO.  A  gonns  of  herlNMWoas  phmts  of 
the  thistle  division  uf  the  composite  order.  Five 
indigenous  and  eight  imported  species  occur  in 
Britain;  but  all,  with  only  one  exception,  are 
usually  dassifled  as  a  subgenus  of  gnaphalinm. 
Most  are  annuals;  and  the  rest  are  perennial- 
rooted.  They  liave  white,  soft,  woolly  leaves, — 
and  when  broken,  yield  cottony  filamentoa- 
fibres ;  and  hence  they  are  popularly  called  sods 
weeds,  cotton-weeds,  and  cotton-ruses. 

FILARIA.  A  genus  of  mnnite  pannehyma* 
tons  worms,  of  the  class  sterdmintha  and  order 
neniatoneura  of  animals.  The  nnmber  of  species 
comprised  in  it  is  not  ascertained ;  and  all  the 
known  kinds  off  it  aro  included  by  some  natural- 
i'5tf  in  the  gf>nu9  strongylus.  The  whole  class  of 
intestinal  parasites  to  which  it  belongs  continues 
to  he  a  snhijeot  of  mvoh  dohato  and  roseardi  on 
the  part  of  zoologists;  and  though  popularly  call- 
ed worms,  hare  been  fully  ascertained  to  possess 
nono  of  the  dufaeteristic  properties  of  either 
the  annelida  or  any  other  class  of  articulated 
animals.  All  the  natural  history  of  the  entire 
class,  but  especially  the  history  of  their  propaga- 
tion as  intestinals,  or  of  the  mannor  in  which 
they  find  their  way  into  the  inner  organisms  of 
the  animals  within  whom  they  subsist,  is  ex- 
ceedingly ohsears.  '*  Wo  ean  tmly  snpposo  that 
(h I'ir  eggs  or  germs  of  great  minuteness  must 
exist  in  some  form  at  present  unsuspected,  and 
in  a  dormant  state,  and  be  reorived  into  the  ali* 
mentary  canal,  where  some  become  devdoped, 
and  there  remain,  while  others  are  taken  up  by 
the  lacteals,  and  carried  ultimately  into  the  dz^ 
culating  system,  where  egaln  some  devebpe 
themselves,  while  nthcr"*  aro  carried  to  various 
organs,  as  the  brain  and  liver,  in  which  they 
meet  with  a  saitahlo  nidna  for  tiieir  perftedon, 
and  where,  supplied  with  abundant  nutriment, 
and  fostered  by  the  animal  heat,  they  grow  inor- 
dinately."— [Knight's  Pictorial  Museum.] 

The  several  species  of  filaria  have  the  appear- 
ance of  small  pieces  of  exceedingly  fine  thread  ; 
and,  either  by  themselves,  or  in  company  with 
other  intestinal  paiaaitss,  they  infiMt  various 
cnviti and  organs  of  horses,  oxen,  and  other 
domestic  auimals.  One  or  more  species  accumu- 
htto  in  vast  nnmhers  in  the  hrominal  passages 
of  cattle  suffering  under  certain  violent  yet  com- 
mon kinds  of  bnmehitis  ^  another  species  con- 
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gregates  and  forms  tumoan  near  the  pyloric  | 
extremity  of  thv^  stivm'',rh  f>f  oTcn ;  and  another 
iohabito  many  part«  uf  the  great  cavitj  of  the 
h«iine  and  the  nule^  and  e««n  in  nnuiy  iBrtaneea 
takes  up  its  abode  in  their  eye.  The  htst  of  these 
is  peculiarly  curious,  nnd  is  noticed  as  follows  by 
Blaine :  "  The  existence  of  epecies  of  filaria  which 
penetrated  the  cavitiea  of  the  body  of  the  hone 
and  his  congeners,  perraded  its  cellular  tissues, 
and  even  occasionally  made  its  way  into  the  eye, 
h«e  been  long  knoirn  to  thoM  at  all  oonvenant 
in  natural  history ;  liut  that  its  penetration  of 
the  eye  was  now  become  one  of  its  settled  habits 
i  in  India,  where  it  resolved  itaelf  into  an  esta- 
blished disease,  was  not  so  well  known ;  and  the 
first  notices  recorded  were  so  vague  and  inde- 
finite, that  I  deferred  any  mention  of  it,  until  it 
anttmed  a  kit  qnestionable  shape.  Throng  the 
medium  of  tbr^t  excellent  source  of  information, 
'  The  Veterinarian,'  we  are  now  more  fully  in- 
formed on  the  ezistenoe  of  this  new  pro<^  of  the 
extensive  difinnon  of  parasitic  animals  over  and 
within  every  part  of  the  animal  frame.  It  would 
appear,  by  notices  in  the  French  works,  that  the 
ttuia  le  almosi  ae  eomosen  among  oxen  andeowe 

in  the  prcvincr'?,  as  it  is  among  thi^  !i  ir«r?  of  In 
dia.  No  accounts  of  it*  infesting  the  remnants 
of  tiie  last  have^  I  believe,  naohed  nt.  This  pa- 
rasite is  supposed  to  be  the  filaria  papinota,  and 
is  descrihcd  as  nearly  an  inch  in  length  ;  the  body 
elongated  and  cylindrical ;  in  size  and  colour  cor- 
responding with  the  incat  while  sewiog  thnad, 
but  with  a  8<*rni  trinsparent  lustre;  attenuated 
at  either  extremity.  Its  presence  is  detected  by 
it!  elTsota,  whieb  are  tiiat  of  a  deepHKaied  oph- 
thalmia, usually  confined  to  one  eye  only.  The 
conjunctive  coat  is  highly  inflamed,  and  turgid 
with  red  blood;  the  transparent  cornea  is  ob- 
•ented  and  cloudy:  fmpatiemoe  of  li|^t,  and  dosed 
,  eyelid^:  nrc  nlao  accompanying  symptoms  of  the 
irritation.  By  attentive  observation  this  minute 
fliamctttaij  worn  is  seen  floafeini^  within  the 
aqueous  humour ;  and  although  its  presence  does 
not  appear  to  occasion  acute  pain,  yet  if  it  he 
suffered  to  remain  many  days,  it  is  invariably 
Altai  to  tiie  qre^  lie  Mme'valie  effected  by  pene- 
'  trating  th"  rornrn  in  -^ome  part.    As  soon  as  the 
puncture  is  made,  the  worm  usually  escapes  with 
die  aqneova  honenr;  and  If  H  dionU  not,  the 
,  operation  nittst  be  repeated  the  next  or  following 
I  day,  by  which  time  the  eye  will  have  filled  again 
I  and  brought  to  view  the  worm  also.    A  slow  re- 
j  oovery  follows  the  departure  of  the  parasite ;  and 
the  opacity  ocrn«;^nr  1  Vtv  it  is  sometimes  BOt 
1  wholly  absorbed  in  less  than  six  months.** 
I     The  fflaria  have  been  ascertained,  also,  to  in- 
I  fest  at  least  forty  genera  of  insects,  principally  of 
I  the  coleopterous  and  lepidoptcrous  orders ;  and 
an  supposed  to  attack  them  in  their  larval  state, 
to  grow  with  the  growth  of  the  larvip,  and  even 
to  pass  through  their  transmutation  into  perfect 
insects,  and  to  escape  only  when  the  latter  die. 
The  SsT.  F.  W.  He|w^  in  a  paper  read  to  the  K»* 


I  tural  History  Section  of  the  Britisli  Association 

in  1837,  says,  "Filaria,  as  a  genus,  appears  to  be 
the  receptacle  for  several  doubtful  vermes ;  and, 
as  it  now  stands,  eontpnbeads  under  it  Teiy  m> 
malous  forms.    I  suggest  that  the  term  filsjia  be 
restricted  to  the filaria  medenentit,  or  guinea-worm 
and  its  congeners,  while  several  other  subgenera 
may  be  formed  to  include  the  parasites  infestiag 
insects.    It  has  1-  np^  Ik  en  to  me  a  ftu^jnrt  of  re-  ' 
gret  that,  in  our  numerous  zoological  work»,  fre-  i 
qnent  deseriptions  of  the  gnineapwona  have  ap-  | 
peered,  and  not  one  syllable  respecting  our  British  i ' 
parasites.   In  short,  we  pass  over  those  species  j 
which  an  npeatedly  found  in  our  own  country,  I 
and  are  met  with  in  our  collections.   We  prize 
too  highly  the  giant  forms  of  nl!  other  countries, 
and  pUoe  a  value  on  exotics,  when  equally  inter- 
eating  an  theee  whieh  are  hidigenens ;  and  net 
last,  not  icnst  among  them,  ear  long  netfected 
parasitic  hlariae." 

FILBERT,— botanically  (Strjflw At^tttouu  The 
cultivated  and  exotic  varieties  of  the  wild  hamL 
All  are  hardy  small  nnctiferous  trees,  of  the  amen- 
taceous order,  uaniUly  varying  in  height  from  6  \ 
to  IS  or  14  ftet  Thejr  grow  men  wreetly  than  | 
the  wild  hazel,  have  a  different  form  of  Ftipulw,  ' 
produce  much  more  elongated  nut«,  and  cannot  I 
easily  or  at  all  he  made  to  intordiange  characters  ' 
with  ft  from  sowii^  and  an  therefore  regarded  j 
by  some  cultivators  as  specifically  distinct  from 
it ;  yet,  from  the  time  of  LinnsDus  downwards, 
they  have  been  treated  bj  the  great  nn^Jority  of 
botanists  as  strictly  varieties  of  it.   London  enu-  i 
merates  ten  varieties  of  C^tylut  AmUattaj  and 
exhibitesizofdies^dieaenniMBiftert,tlmw1iite  I 
filbert,  the  redfUwrt^  the gresAodi^ the  clustered,  | 
and  the  friraled,  as  indigenous  ;  and  four,  the  ■  I 
Barcelona,  the  variegated,  the  ovate-fruited,  and  1 1 
the  dwarf,  as  Importotimui  firam  Spain}— and  other  | 
writers  and  framers  of  rnt,il^rii<"5.  enumerate  so  l' 
many  as  about  thirty  varieties  of  the  species.  But  i  j 
Rogers  pronoonees  most  of  the  varieties  worthless  l| 
for  the  purposes  of  fruiting ;  and  he  treats  the  | 
great  cob  and  the  Barcelona  as  only  one  variety, 
mentions  also  the  Cosford  nut,  and  enumerates  i 
in  addition  only  the  red  filbert,  the  whito  filbert,  j 
and  the  frizzled  filbert  ;  and  this  writer  t>iin^s, 
too,  that  "  though  filberts  and  other  varieties  of 
die  head  have  long  been  enkivnted  in  Britnint 
it  is  more  than  probabls  ilisgr  cans  to  na  dumn^ 
Holland." 

The  common  filbert,  the  white  filbert,  and  the  i 
nd  filbert  usually  grow  two  or  three  feet  higher,  || 
and  the  dwarf  filbert  two  or  three  feet  lower  thm 
the  other  varieties ;  but  all  flower  in  spring,  and  . 
am  nearly  simultancens  in  the  nataring  of  their  | 
fruit. — The  great  cob  or  Barcelona  nut  was  intro-  ' 
duced  to  Britain  from  Spain,  in  the  I7th  century, 
by  John  Ray.   It  seems  to  be  a  profuse  beanr  in  j 
its  native  country,  and  is  said  to  have  annually  I 
produced  from  a  single  plantation  60,000  >vt5«!hels 
for  shipment  at  Barcelona ;  but,  in  oonsetiuence 
pariiaps  of  its  nsnally  being  planted  in  too  rieb  a 
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soil,  it  u  ftrfkmliMiig prolific  in  England^— Tlie 

u  hite  filbert  is  extcnsivolj  cultivated  on  strong 
ioamj  coii«,  incumbent  upon  dry  graveUjr  subsoils, 
ia  the  dbtriet  of  K«Bt«nMiiid  Mtidtton*;  and  it 
1  X  •:  I'.ingly  prulific,and  produces  well-flavoured 
fruit,  its  jield  of  fruit  per  acr«  averages  about 
teu  or  twdve  hundrect  weight* ;  and,  in  very 
fimwnble  seasons,  has  8ometinie8  aroountfld  to 
upwards  of  a  tr^n  -  Th-  rid  filbert  ia  not  so  pro- 
line as  the  ^hittf,  but  h^m  the  repuiatluu  of  produ- 
cing the  best  flavoured  variety  4^  fruit.  ItsleaTMt 
especially  when  fading.  hnvf»  a  reddish  green  co- 
kmr ;  and  the  kernel  of  its  fruit  is  coated  with  a 
red  fihn ;  and  froni  both  of  th«M  chataetm,  it 
takes  its  designation  of  "red." — The  frizzled  fil- 
bert is  prolific,  but  does  not  equal  the  white  or 
th*  led  in  Um  Unvoor  of  its  frail  The  tn^flaA- 
ncfln  alluded  to  in  its  name  occurs  in  the  iMves 
of  it«  involecre. — The  Cosffrd  nut  bears  well,  and 
has  exc«±llently  flavoured  fruit.    Its  shell  is  thin. 

Filberts  have  kng  been  very  extensively  culti- 
vated in  some  parts  of  Italy,  and  in  the  district 
of  ii.ent  around  Maidstone.  The  principal  Italian 
plantationa  oriftnated  the  ipeeifie  name  A  ttBana, 
{n>m  the  district  in  which  they  are  situated ;  and 
tbejr  aaauaUj  produce  nuts  for  exportation  to  the 
valoe  of  about  /11,000.  The  Maidstone  planta- 
liaaa  com'  hundreds  of  acres,  and  are  bclieied  to 
he  a  verr  profitable  dcpartni»  nt  of  niml  economy. 
The  most  suitable  soil  is  rich  hazel  loam  ;  but  it 
ooi^t  both  to  be  dry,  and  to  benUoBattd  slight- 
ly, or  not  at  all,  toudicd  with  manure.  The  ctil- 
tivaton  train  the  trees  to  a  dwarfed  habit,  and 
cndeaviHur  toentiee  their  whole  strragth  into  th* 
production  of  flowers  and  fruit.  The  young  plants 
are  obtained  from  layers  of  two  or  three  years' 
duration ;  each  has  one  strong  erect  shoot  of  at 
Isaat  tiuree  feet  in  height ;  this  shoot  is  cut  down, 
earir  in  the  spring  after  planting,  to  the  height 
s4  alsout  lb  inches  ;  a  clear  stem  of  \2  inches  is 
aaintaiiMd  in  the  hnrar  part,  and  dght  or  more 
vigorous  branches  arc  coaxed  out  of  the  upper 
eitber  bj  immediate  growth  or  by  a  second 
;  th*  biaiidbee  are  trained  ovtward  and 
apward,  so  as  to  commence  horizontally  and  ter- 
minate vertically ;  the  tops  of  the  branches  are 
allowed  to  attain  the  height  of  about  six  feet,  and 
aU  th*  middle  and  Uiwer  part*  of  them  are  kept 
free  fr«  ti  ^Vlnots ;  so  that  a  fuUy  trained  plant 
has  the  outline  of  a  cup  or  chalice.  Trees  are 
■wrnitaiMrT  in  a  proUflo  oondition,  and  in  their 
originally  trained  form,  bynn  nns  merely  of  the 
kaiiSy  during  twenty  or  even  thirtj  jcars.  The 
pbnta  are  grown  «idi«r  iu'fow*  or  in  quarters  ; 
and  th*y  stand  at  distances  of  from  7  or  8  to  10  or 
ISf-^et  according  to  the  richness  of  the  soil.  "The 
practic;i.i  example  set  us  by  the  Maidstone  pru- 
ners,"  remarks  Rogers, "confirms  two  very  essen- 
tial principles  in  the  art  of  gardening,  y'li.  that 
by  eewiteractiog  the  natural  tendencies  of  a  plant, 
it  maf  b*  dvarftd,  and  bj  tbd*  dwatfivgt  nmking 
more  fruitful.  The  filbert  tree  is  so  constituted, 
thai  it  i*  avmr  extending  itself  bj  throwing  up  a 


I  multiplicity ofmeken^whieheshaustth* bearing 
'  branches  and  render  them  sterile ;  but  denying 
the  plant  its  tendency  to  increase  itself  by  suck- 
ers, {womotei  its  energy  to  inereaa*  itself  by 

seed." 

Filbert  nuts  intended  tp  be  preserved  for  a 
conaiderabi*  tim*  ought  to  remain  on  the  trees 

till  their  husks  become  yellow  or  brownish  yel- 
low,— to  be  gathered  when  dry, — to  be  spread  out 
on  a  table  ur  fioor,  in  a  warm  dry  place,  without 
CXpomu*  to  draught  or  to  much  air  or  Kght, — to 
be  removed  to  a  still  drier  place  in  the  event  of 
any  of  them  becoming  damp  or  mouldy, — to  be 
kept  spread  out  till  all  their  mobture  disappears 
and  their  husks  become  brown, — and  to  bo  then 
stored  in  ^ars  and  kept  in  a  dose  drj  room  till 
they  are  wanted.  Nut*  thus  treated  will  look  as 
fresh,  and  be  in  all  respects  nearly  a*  gooi^  at  the 
end  of  a  twelvemonth,  as  wlu  n  they  were  pntber- 
ed. — Filbert  plants  of  diiiereut  vaneties  may,  lu 
consequence  of  thodiveinfied  tints  of  their  leaves 
and  the  general  character  of  their  form  and  out- 
line, be  appropriately  introduced  to  extensive 
omamental  shrubberies. — LimdiM*§  Uwrhu  Sri- 
(annicus. — Rogeri  Fruit  Ciihivator. — The  Garden^ 
er'H  Utceipt  Hook. — J/art^iall  on  Planting. — MiUtr*» 
Gardmer't  Dictionary.— Mmi  Hudandr^, 

FILICES.  SeeFERir. 

FILIPENDUL,\.    See  DnorwoRT. 

FILLER,  or  Tuillsb.  A  horse  yoked  imme- 
diately to  a  oart,  and  supporting  the  shaft*. 

FILLY.   A  female  colt  or  young  mare. 

FILMY-LEAF,  or  Filxt-Fsjui,— botonically 
^faunopki^vm.  A  genu*  of  fern*  of  the  poly- 
pody tribe.  The  Tunbridge  species,  Hymenophjfl' 
lum  Tunbridgente,  grows  wild  on  moist  rocks,  on 
wet  rocky  hills,  and  in  moist  shady  places  in 
Britain  and  in  most  other  countries  of  Europe. 
Its  routs  are  lonp;.  filender,  wiry,  smooth,  and 
creeping  ;  its  stalks  are  wiry,  and  3  or  4  inches 
high ;  and  it*  fkood*  ai*  endt,  *moolh,  pdlneid, 
and  filmy,  curl  up  in  drying,  and  constitute  one 
of  the  most  el^puit  ol^ects  in  the  vegetable  king- 
dom. Wilson**  qwde*,  Bi/mtttoph^um  IFtliMAt, 
is  similar  in  habitat,  height,  elegance,  and  general 
character  to  the  preceding.  Many  exotic  species 
are  known  to  botanists ;  and  the  genus,  as  a  whole, 
is  celebrated  for  it*  beauty,  niut*  of  our  two 
native  species  mny  bo  grown  in  pots,  aadrsadily 
propagated  by  division  of  the  roots. 

FILTER.  As  apfwrattts  for  pmifylng  a  liquid 
from  any  foreign  matters  which  it  holds  in  me- 
chanical combination  but  nut  in  solution.  Tinc- 
tures, infusions,  and  ether  da*ac*  «f  medidnal 
liquids,  are  usually  filtered  in  a  very  sinpl*  man- 
ner, through  unsized  paper,  spread  within  a  eo- 
nical  funnel ;  and  chcmicul  liquids  of  great  nicety 
of  character  are  filtered  by  Tsriou*  kind*  of  appa- 
ratus peculiar  to  the  laboratory.  Water  is  the 
prinoipal  liquid  requiring  filtration  upon  a  farm  ; 
and  this,  in  many  instaaoe*,  requiree  it  on  a  very 
large  scale.  Many  a  cottage  and  even  many  a 
form  depend  upon  the  catching  and  storing  of 
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rain  wat^r  for  Tmich  of  iha^  s"Pp'y  of  l>oth  the 
kitchen  and  the  live  etock  ;  and  all  such  ought, 
for  the  sake  of  both  health  and  eleaiiliiiew,  to  be 
provided  with  some  filtering  apparatus.  The  arc  ! 
rage  annual  fall  of  rain,  in  manj  districts,  upon 
100  square  feet  of  auiftuse,  it  about  1,400  gallons ; 
and  this,  when  collected  from  the  roof  of  a  cottage, 
and  carefully  preserved  in  a  tank,  has  been  found 
nifficient  for  all  the  uses  of  a  cottier's  family ; 
and,  when  collected  from  the  roof  of  the  numerous 
and  extensive  roofs  of  a  farmery,  might  go  far  to 
j  supply  the  large  demands  of  even  a  farm-yard. 
I     An  eKoeedfaifl^y  dietp  mA  rinplo,  Mid  at  tiie 
same  time  quite  efficient,  filter  for  cottage  use, 
1 1  may  be  made  of  a  dower-pot,  a  piece  of  sponge  or 
j   aome  washed  sphagnum,  some  dean  ttUdioos  sand, 
]  j  and  a  few  small  bits  of  charcoal  obtaim  d  by  tbe 
I    burning  of  a  billet  in  a  slow  fire.    "  Take  the 
I    flower- pot,  and  put  either  the  sponge  or  the  wash- 
I    ed  moss  over  the  hole  at  the  bottom  ;  fill  the  pot 

I  three-fourths  full  of  a  mixture  of  equal  parts  of 
!  the  sand  and  the  charcoal, — the  latter  broken  into 

pieoet  about  the  sin  of  imm  ;  oo  thia  %  fiece 
\  of  linen  or  woollen  oloUi,  large  enough  to  hang 
!  over  the  sides  of  the  pot ;  pour  the  water  to  be 

filtered  into  the  basin  formed  by  the  doth,  and 
I  it  will  come  out  pure  through  the  sponge  in  the 
\  bottom.  The  cloth  roust  be  frequently  taken  out 

and  washed,  as  must  the  sand  and  charcoal,  and 
;  the  piece  of  sponge  m  mm  in  the  bottom.  The 
:  larger  the  po^  tlw  mon  oomplete  will  be  the  fil- 
,  tration.'* 

A  simple  and  cheap  filter  on  a  tomsfwhat  large 

Bcale,  svich  as  is  required  for  a  large  dwelling- 
[  bouse  or  for  a  farm-yard,  may  oonsiat  of  a  deposit 
of  flannel,  sand,  and  charooal  in  om  of  two  oasks, 
of  two,  three,  or  four  feet  in  lni|^  utA  of 
ccnx'enicnt  diameter.  "One  of  the  casks  may  re- 
ceive the  water  from  the  roof,  or  from  any  other 
supply ;  the  other  should  have  a  false  bottom,  per- 
forated with  holes,  and  covered  with  flannel ;  on 
this  flat  bottom  equal  quantities  of  sand  and  obar- 
:  I  coal  may  be  laid  to  the  depth  of  IS  or  14  inohea, 
! '  and  ©overed  with  another  false  bottom  similar  t  i 
[   the  first ;  the  remainder  of  the  cask  will  contain 

I I  the  filtered  water,  whidi  may  dther  be  drawn  off 

I  ■  as  wanted  by  a  cock,  or  allowed  to  piae  into  en 
'  I  underground  tank  by  the  same  menns.  Tbo  prross- 
i    er  impurities  will  always  be  deposited  at  the 

I I  bottom  of  the  filtering  tank,  and  these  nay  be 
!'  drawn  off  at  plon=;iire  by  a  cock,  placed  immc- 
1 1  diately  above  the  bottom  of  the  barrel.  The  eand 

I  and  charooal  may  also  be  freed  flmn  any  impuri- 
ties  which  they  may  contract,  by  first  allowing 
ll  both  barrels  to  be  quite  full,  and  then  turning 

I  the  bottom  cock,  in  conseciueuce  of  which  the 
filtered  water  w  ill  descend  through  the  filter  and 
clear  it.    The  advxntnr'^  of  having  two  barrels 

ifor  the  purpose  of  UUcnng  the  water  from  a  roof 
'  is  partly  to  retain  a  larger  queatity  on  the  suppo- 
sition that  there  is  not  a  reservoir  or  tank  under 
ground,  and  partly  to  admit  of  supplying  the  first 
I  bMTd,  from  pottda  or  other  aooroea,  in  eeasone 
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when  the  roof  is  unproductive.   Where  the  water 
is  to  be  preserved  in  a  tank  under  ground,  ooly 
one  bend  is  neeeaaary,  the  pipe  from  the  roof  ^ 
proceeding,  in  that  case,  nt  nrirc  to  the  bottom  of 
the  .filtering  barrel,  and  entering  where,  in  the  ; 
case  of  two  barrels,  the  junction -pipe  enters."  f 
[London's  Encydopoedia  of  Agriculture.]  When 
impure  water  is  drawn  firom  a  pond  or  stream  to  j 
a  lower  level,  it  may  be  filtered  during  its  descent  1 
by  being  made  to  pass  throu^  a  dofli  or  gorfe 
filled  with  charcoal,  sand  and  gravcL 

FIMBLE-HEMP.  See  Uxmp. 

FIV.  The  catting-plate  est  the  eenller  of  a  ' 
plough. 

FIKCH.  This  numerous  class  of  birds  embra-  | 
ces  not  only  aome  of  ^  meet  beantlfnl,  but  else 

the  most  agreeable  oftbe  feathered  tribe.  It  forms 
the  genus  fringiOa  of  Linnaeus,  which  has  since  ! 
been  much  subdivided  by  modem  ornithologists.  1 

The  canary  bird  {F.  eannna)  is  the  most  re- 
markable and  melodious  of  the  finch  tribe  :  and,  , 
next  to  the  nightingale,  has  been  most  celebrated  , 
ftr  its  mtuioal  powers.  In  a  wQd  slate,  it  is  chiefly  ; 
found  in  the  Canary  islands,  but  has  become  so  j 
common  in  a  state  of  captivi^,  that  its  native  i 
habits  and  oountry  hate  been  aknost  forgotten.  ' 
It  is  uncertain  at  what  period  these  birds  were 
introduced  iAto  Europe,  but  probably  not  till 
about  the  14th  century.    Belon,  who  wrote  iu 
the  16th,  makes  no  mention  of  tlien.    Gesacr  , 
and  Aldrovandus  speak  of  them  n<?  fn  trrcnt  mri 
ties,  that  they  could  only  be  purchased  by  peoplt; 
of  high  tank.  They  are  now  brad  in  great  Bum>  ■ 
bers,  and  have  become  so  common  that  they  are 
of  little  comparative  value.   BufiTon  enumerates  i 
20  norieties;  end  many  nrare  might  probably  be  ! 
added  to  the  list,  were  all  the  changes  incident 
to  fv  ptMe  of  domestication  carefnlly  noted.  In 
their  uative  state,  they  are  of  a  dull  and  uniform 
green,  and  exhiUt  iKme  of  that  richness  and  ra^  | 
ricty  which  arc  so  much  admired  in  the  tame 
ones.   Like  the  rest  of  the  finch  tril>e,  they  have  i 
a  high,  piercing  note,  whieh  they  continue  fir 
s  me  time,  in  one  kt y.  without  intermission,  then 
raise  it  higher  and  higher  by  degrees.  This  note 
is  variously  improved  by  education ;  for  this  bird,  I 
being  more  eutty  feared  than  mo«t  others,  and 
continuing  its  n^n?  much  longer,  has  had  much 
attention  paid  to  it.      umbers  of  treatises  have  | 
been  written  on  the  rearing  and  edveatlon  of  • 
these  birds,  which  we  have  not  space  to  analj-ie. 
Let  it  suffice,  that  in  (Germany  and  the  Tyrol,  from  i 
whenoe  the  reet  of  Borope  is  principally  supplied, 
the  apparatus  for  breeding  canaries  is  both  large 
and  expensive.   A  large  building  is  erected  for 
them,  with  a  square  space  at  each  end,  and  boles 
communicating  with  these  spaces.   In  these  out-  | 
lets  are  planted  such  trec^  as  thf  )>!rds  prefer. 
The  bottom  is  strewt^d  with  sand,  on  which  is  caet 
rape-seed,  chick  weed,  and  saeh  other  fbod  as  they 
like.  Throughout  the  inner  compartment,  which 
is  kept  dark,  are  placed  brooms  for  the  birds  to 
baiM  in,  care  being  taken  that  file  IneedlqgMrds  I 
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rgintidedllron  lh«1]itradinuiof  thanit.  Fbnr 

Tjrolese  usually  take  over  to  EnfjlaTid  about  six- 
teea  hundred  of  these  bird* ;  and,  thoa^  thej 
carry  theai  on  their  b*du,ikMurlj  1,000 milet,»nd 
fKf  20  pouDds  for  them  origiittUj,  tlity  «ni  lell 
them  at  five  ehillings  each. 

linnet  {F.  linaria).  This  plain,  bat  melodioas 
little  bird  is  common  to  all  parts  of  Europe.  It 
is  about  five  iaches  and  a  half  in  length,  of  a  dark 
reddish-brown  colour  on  the  upper  parts,  and  a 
dirtf  leddMi-wlute  bfliMstli.  It  Imildt  iti  umI 
in  low  bushes:  the  outside  is  made  up  of  dried 
grass,  roots  and  moss,  lined  with  hair  and  wool 
The  female  Iky  fovr  or  five  eggs,  of  a  pale  blue 
colour,  spotted  with  brown  at  the  larger  end,  and 
generally  breeds  twice  in  the  year.  The  song  of 
the  linnet  is  sweet  and  varied ;  its  manners  are 
fsal]*  and  docile;  it  easily  adopts  the  song  of 
other  birds,  when  confined  with  them,  and,  in 
some  instances,  has  been  taught  to  pronounce 
ecftefai  woflide.  It  if  freqveiitf 7  fimnd  in  hrgi 
flocks,  and,  during  winter,  feeds  on  various  kinds 
of  seeds,  but  more  particularlj  on  the  lintseed, 
bam  wtikli  eiremiMtttnee  it  derivee  its  wuub^ 
Two  other  well-known  species  are  notieed  in  the 
articles  GoLnriKm  and  BoLLriicca. 

FINE-BENT.   See  Aobostib. 

FIN'GER-GR.\S.S.    See  DioitakH, 

FINOERS-AND-TOEa   See  Avrasr. 

FINOCHIO.  SeeFESBsi.. 

nOBIK,— betaaiealljr  J^rwfM  SUton^tm  LoH- 
fdia.  A  \-ariety  of  in^genous.  aquatic,  ajijricul- 
ttual  gran,  of  the  bent  genus.  Its  roots  are  pe- 
mniil and fihrooe;  ite ileBifHiedeetttBbent and 
HetoaUerous ;  its  l«sTet  ere  soft,  silky,  and  very 
narrow  ;  its  panicles  are  somewhat  contracted, 
aod  have  slightly  hairy  branches,  and  spreading 
branchlets  ;  and  ite  lower  paless  are  five-nerved 
and  awnless.  Its  roots  penetrate  but  a  short  dis- 
tance into  the  soil,  and  have  none  of  the  knotted 
•ad  vitadove  duoneler  whieh  dietingoieiiee  tlioee 
of  black  conch,  and  its  stolons  grow  out  in  thi 
fiaaoner  of  the  side-shoots  of  strawberry-plants, 
•■d  eseeedingly  nooieroin  and  pfottfie,  tad 
noltiply  the  graas  with  gr^t  rapidity 

Tluj  grass,  in  common  with  many  other  of  the 
beaht,  was  at  one  time  known  only  as  a  weed ; 
bttt,  aeari^f  tiiirty  years  ago,  it  was  introduced  to 
notice  as  an  agricultural  grass  by  the  Rev.  I)r. 
Bichardson,  of  Clonfeade,  in  the  county  of  Antrim, 
in  Irdaad ;  and  from  tliat  tine  till  •  finr  years 
ago,  it  was  a  subject  of  great  controversy  among 
coUivaiors,— one  party,  headed  bj  Dr.  Richard- 
coo,  eontending  that  it  was  Um  my  beat  known 
grass  for  meadow  parpoM^  anottier  party  con- 
ttri'iing  that  it  was  as  mere  a  weed  and  aliii-  sf 
as  muchievwus  as  comuon  black  couch,  and  a 
ttird  and  inoreaaing  party  pronouncing  it  a  good 
enoa,rh  gTa«  for  some  situations  and  quite  a  use- 
kss  one  for  others.  Three  great  reoommendationa 
«f  it,  on  ^  put  ef  ita  adniiren,  are,  that  it  growa 
lutariantly  on  low  and  swampy  grounds  which 
viU  Out  jirodaoe  a^j  other  kind  of  valuable  her- 


bager-4hat  it  yields  irrigated 

meadows, —  and  that  it  vegetates  during  such 
laige  and  cold  portions  of  the  year  as  to  be  avail- 
ab£»  for  gnen  fiiddar  tlmragheat  the  gnateat 
part  of  winter.  It  oertainly  eaocaeds  well  on  the 

peculiar  boggy  grounds,  with  moist  substrata 
and  a  humid  atmosphere,  where  it  grows  indige- 
j  nously  in  Ireland ;  it  unquestionably  was  produ- 
ced by  Dr.  Richardson  and  some  of  his  imitators 
in  quantitiee  and  in  seasons  and  cirourostaaoes 
whieb  utteily  astoniabed  trell-infeirmed  agrienl- 
turul  observers  ;  and  it  no  dovibt  grows  with  more 
or  less  vigour  from  the  beginning  of  October  till 
the  end  of  Hareh,  and  ia  quite  eapaUe,  in  open 
dry  weather,  of  being  made  into  hay  in  December. 
Yet  some  of  the  moet  eanguine  of  its  early  advo- 
cates, including  Iir.  Ivich&rdsou  bim&elf,  eventu- 
ally discovered  that  they  had  greatly  over-esti- 
mated its  value  ;  and  others  continued  to  talk 
of  it  in  a  style  of  such  wild  and  raving  eulogy 
aa  indicated  tiieir  eeeing  it  no  longer  throogh  tbe 
judgment,  but  wholly  through  the  imagination. 
"Some  of  the  Doctor's  pupils,"  we  are  told,  "went 
to  the  length  of  aeiertbg  that,  though  this  gra&s 
succeeded  beat  on  reclaimed  bog,  it  produced 
very  heavy  crops  on  dry,  upland  ground,  and  that, 
if  unmown  at  the  proper  season,  autumn,  and 
allowed  to  stand  over  during  tha  winter,  it  nei- 
ther rotted,  nor  1  -t  any  of  its  good  qualities,  and 
became  a  substitute  for  turnips,  mangel-wurzel, 
or  rape." 

Fiorin  seems  to  require  a  soil  of  a  free  and 
porous  texture,  with  much  peat  in  its  composition, 
and  kept  in  constant  irrigation  by  infiltration 
from  the  sides  of  rivers,  brooks,  draining  ditches, 
or  other  streams,  but  not  by  oveiflooding,  nor 
even  by  iafiltratiun  from  lakes,  canals,  or  stag- 
nant ditches.  One  reason,  therefore,  why  it  has 
utterly  failed  or  but  poorly  succeeded  in  the  ex- 
periments of  English  and  Scottish  cultivators, 
may  be  that  damp  manhy  wtXh  of  any  deaeripUon, 
ri:id  particularly  marshy  soils  of  firm  texture,  or 
with  retentive  subsoils,  or  with  stagnating  water, 
bava  beMi  need  Ibr  patting  it  to  the  test  Bat  it 
probaUy  requires  ^so  a  very  humid  atmosphere, 
and  may,  on  that  account,  be  highly  suitable  for 
the  constant  fogs  aud  drizzle  of  the  Irish  marshes, 
and  just  as  unsuitable  for  the  diy  and  elear  air 
of  the  English  meadows.  Yet  even  when  soil, 
climate,  and  all  other  circumstances  are  favour- 
able  to  it,  and  wlien  it  grows  in  eneb  Innrianm 
as  considerably  to  justify  the  extraordinary  eulo- 
gies of  its  most  zealous  advocates,  it  is  still  en- 
oamb»ed  with  three  rather  aerious  disadvantages, 
— ^it  lies  in  so  decumbent  and  matted  a  manner  as 
to  be  very  difficult  to  mow, — it  becomes  ripe  for 
the  scythe  at  so  very  advanced  a  period  of  the 
year  aa  not  to  be  easily  made  into  bay^— and  it 
contains,  in  proportion  to  its  bulk,  a  much  small- 
er amount  of  nutritive  matter  than  some  of  the 
otitor  and  note  fikoile  aquatio  graaiee.  It  is  be- 
yond all  question  a  very  valuable  meadow-grass 
in  tho  particular  parte  of  Ireland  where  it  grows 
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spontaneously,  or  is  easily  and  abundantly  propa- 
gated; but  it  no  longer  claims  superlative  exoel- 
lenee)  or  demaiMls  the  «xehiiiv»  o«oapancy  of 
meadow-land,  in  even  the  moat  favourable  of  these 
parts ;  and  it  by  no  means  possesses  general  adap- 
tation to  the  meadows  of  Great  Britain,  yet  may 
with  good  offtet  bo  pcopagftted  in  somu  of  the 
peaty  marshes  of  our  western  sea-board.  Many 
of  the  conflicts  oi  opinion  leqpeciing  it,  and  a 
laige  imiMrtkMi  of  ihis  condtramfciow  of  tt^  havo 
arisen  from  confoundin;^  it  with  some  of  the  hard 
and  utterly  worthless  varieties  of  bent.  See  the 
•Hid*  AowMif. 

Dr.  lUchardson  sometimes  planted  the  stolons 
of  fiorin  on  fallow  ground,  and  thus  created  a 
meadow;  he,  at  other  times,  coaxed  up  a  sponta- 
neous growth  of  it  on  the  kind  of  flat  peaty 
moist  alluvium  in  which  it  \r  indigenous ;  he 
scarified  the  sar£kce  of  oold,  sour,  stiff  meadows, 
ititetMOted  them  with  thallow  dnim,  and  epiNad 
over  them  a  top-dressing  of  a  compost  of  ditch- 
soourings  and  lime  or  farm-yard  manure ;  and  he 
j  carefully  eradicated  all  coane  or  weedy  plants 
1  which  made  their  appearance,  and  did  not  allow 
j  the  fiorin  meadows  to  be,  at  any  time  of  the  year, 
I  grazed  or  even  touched  by  cattle.  Ihe  method 
j  of  propagating  Horia  wMdi  ho  reoommeiidod  to 
j  others,  was  to  cut  tVi?  stoloniferous  shoots  into 
!  small  pieces,  to  strew  them  on  the  ground,  to 
I  give  then  a  oonito  of  roIlii4;,  and  to  tuo  earo 
j  tliat  t1i  :-  \vholc  operation  be  gome  through  in 
I  somewhat  moist  or  at  least  humid  weather. 
This,  however,"  remarks  Mr.  Lawson,  "  is  a 
tedious  as  well  as  a  precarious  operation  ;  and  the 
,  principal  reason  given  for  it  by  its  ftdvoottes  is 
the  difficulty  of  procuring  seed,  and  its  shyness 
in  7«getati»g'.    Tbcoo  objeetioiis  are,  however, 
groundless;  for  seeds  of  this  and  seviTal  other 
varieties  are  yearly  imported  from  Germany  and 
France ;  and  all  that  is  found  requisite  to  insure 
a  regular  braird,  is  to  have  the  land  in  a  fine 
pulverized  state  before  sowing,  otherwise  the  • 
SMds  are  apt  to  be  buried  from  thoir  smallness." 
—Dr.  Ru)kmrimH*t  Ektmf  m  A^riailmrti — Dr. 
Richardson  s  Memoir  on  Fiorin  Grnst. — La>cfO)i^s 
AgrieulturitCt  Manual. — VoyU't  Practical  Hu»- 
htmdry.  —  Spro^M  fVwffsr  on  A^riadhtrt.— 
KnoteUdffe  Society  s  Britith  HuAcmdry. 

FIR,  or  Spruce  Fir, — botanically  Abies.  A 
genus  of  hardy  evergreen  timber  and  ornamen- 
tal trees,  of  the  coniferous  order.   Firs  were  for- 
m  rU  in  luded  by  all  botanists,  and  are  still  in- 
cluded by  some,  in  the  pine  genus ;  nor  do  they 
dllTer  flmn  the  trao  ptaee  In  ray  dtstinet  or  per- 
• '  manent  character  of  either  flower  or  cone.  Yet 
' '  all  have  their  leaves  solitary,  while  the  pines 
j !  have  them  in  small  groups  or  fascicles ;  all  have 
I  a  membranous  scaly  covering  on  every  bud  or 
uneipand<>d  shoot,  while  the  piius  have  closely 
imbricated,  chaify,  or  feathery  scales  in  con- 
nexion with  the  eheath-envdoped  yornig  leaves ; 
and  all  are  further  distinguished  from  a  larpjc 
proportion  of  the  pines  by  more  thinness  or  foU- 1 


ateness  in  the  prnlr-  of  thoir  cones  n-nd  Vy  having 
from  3  to  9  cotyledons  while  the  pines  have  liom 
4  to  12;  and  on  the  itreDgth  of  these  diAmneea, 
as  well  as  for  the  sake  of  general  convenience, 
they  seem  abundantly  worthy  of  being  regarded 
as  quite  a  distinct  group.  Even  this  group,  how- 
ever, has  been  broken  up  bv  modem  botanisti 
into  the  four  genera  abitt,picea,  larix,  and  ctdrvi 
We  have  briefly  noticed  the  general  character  of 
theeenew  geneia  in  tlie  article  Anna;  we  di^ 
CUS9  three  of  the  genera  respect  ivr-ly  in  the  ar- 
ticles SiLTSR-Fia,  LaacB,  and  QwnjAi  and  we 
limit  onnelTee  in  the  prewnt  axtiafe  to  the  ge- 
nus ahies  in  its  restricted  lenee,  as  inclusive 
only  of  the  sf^rncc  firs.  One  prominent,  impor- 
tant, and  (ar-dillused  timber  tree  which  popular 
nomenclature  ranks  with  the  firs  under  the  nme 
of  the  Scotch  fir,  is  nnt  n  fir  at  all,  but  a  ttVO 
pine,  and  will  be  noticed  in  the  article  Pike. 

The  common,  tall,  Norway,  or  European  spmee 
fir,  Abies  ejrcelm,  formerly  Pinui  abiet,  is  a  native 
of  the  northern  countries  of  Continental  Europe 
and  Asia,  and  was  introduced  to  Britain  abeni 
the  middle  of  the  IGth  century.  It  abounds 
principnlly  on  mountain  declivities  and  in  deep 
mouuum  valleys,  with  a  northern  exposure,  and 
a  hnndd  and  rather  Hght  iofl ;  and  it  oeneUtntce, 
together  with  the  Scotch  pine,  almost  the  whole  of 
the  natural  forests  of  many  districts  of  Scandina- 
via and  other  parte  of  tlie  eoM,  temperate  regions. 
Its  stem  is  erect  and  soaring,  and  very  generally 
attainsaheightof  from  lOOto  150fe«'t;  itsbranches 
are  abort  aud  verticillate,  the  lower  ones  drooping, 
and  the  middle  and  upper  enee  lo  diepoeed  ae  to 
form  in  the  ngp^repate  a  regular  pyrami'^nl  ont- 
line  i  its  leaves  are  sharp-pointed,  curved  or  bent, 
of  a  dark  green  eotour,  generally  lee*  than  ut 
inch  in  length,  very  narrow,  so  beautiful  as  to 
challenge  admiration,  and  more  crowded  on  the 
young  shoots  than  on  the  old  branches,  and  more 
also  on  the  ^es  of  shoots  and  hnnetiee  than  on 
>  their  upper  and  their  under  Burfaoee;  its  Tnal« 
catkins  are  cylindrical,  generally  curved,  about 
u  indi  in  length,  and  of  a  yeUowisii  ooiour  tipped 
with  red;  and  its  cones  are  tcrsninnl  and  pendo- 
lous,  bright  red  when  young,  and  cyiindrit^l,  five 
or  nx  inebes  long,  and  from  1  to  1^  ineh  in  dia* 
meter  when  ripe. 

A  tree  of  the  common  Rpruee,  when  younp, 
feathers  to  the  ground,  and  has  a  handsome  ap- 
pearance; Imt  when  old  and  in  cloae  fdanta- 
tions,  becomes  ragged  and  unsightly;  yet  in 
parks,  and  in  a  state  of  protection  from  cattle, 
it  eontinnee  till  an  advaneed  ago  to  feather  to 
the  ground,  and  to  display  its  pristine  elegance 
of  form.  It  is  picturesque  and  sometimes  very 
imposing  as  one  of  a  group  of  widely  diversified 
trees  in  a  plantation ;  but  it  is  too  formal,  too 
conical,  too  uniform,  too  m\jch  destitute  of  ever* 
feature  of  force  and  intricacy,  to  make  a  good 
figure  hf  itielf.  It  exede  ae  a  fimet  tree  oa 
many  kinds  of  ground,  but  is  nearly  wortht.  ir. 
some,  and  of  indifferent  or  doubtful  value  io 
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ra'-in  -''^  rttnong  inountainB,  it  grows  ns  rapidlr  as 
th«  krch,  aad  fttUias  »  maoh  higher  statnre 
tiwn  tbo  Seotoh  pine;  Imt  in  dry  and  cxpesad 
Bttuations.  it  mnlces  liltlc  proj^ess  for  six  or 
seven  jeara,  and  sometimes  barely  managea  to 
Uve  and  become  arborescent.  It  will  bear  to  b« 
i^tich  BMn  thidcly  planted  than  Mif  oClwf  tree ; 
it  forms  an  e^tct'llent  screen  to  more  v»l«aMe 
trees,  and  readiij  submita  to  the  pruning  of  its 
lower  WaMfaw)  and  it  Bvea  with  patience  for 
many  years  under  the  overshadowing  of  the 
Scotch  pine,  and  loan  tuddenlj  and  vigorously 
•bft iriMiillMltllaritreinowd.  "Batgoodn 
many  of  the  qualities  of  spmce^firs  undoubtedly 
are,  thoy  have  also  some  drawbaoks.  The  cloae 
texture  of  the  leaves  and  branches  prerenta  all 
ingreas  to  the  air,  so  that  lo  berbnge  will  grow 
under  them,  though  they  can  afford  complete 
ihcUcr  to  live-stock  from  any  storm.  Their 
ataigpaaa  btanahes  wtjaat  them  l»  tlw  vialHMw 
of  the  winter  winds,  which,  unable  to  tear  ih^\r 
powerfiil  fiftngs  oat  of  the  ground,  snap  their 
slsttiaurarfroim  0  tolO  ftat  aboTe  the  ground,  thus 
destroying  the  value  of  the  tree  for  timber.  Be- 
ing a  tree  which  puahea  out  early  in  the  Bpring, 
Um  top  shoots  of  the  spruce  are  frequently  hurt 
kj'ClMfrQat,  v  hich  is  indicated  by  their  assum- 
ing a  Itr-^iWD  tint  This  injury  ch^ks  the  growth 
of  the  tr««  tiU  tiie  autumnal  rains.  With  these 
•fMptfoM^  tiM  ipraee  it  Mrtainly  ft  Hbulblt 
tree  to  cuUifmta in  Mr  dMttp  and  monntalnottB 


of  ilia  oonaiM  cpmoe  it  whiter, 
fighter,  less  resinous,  and  more  elastic  than  that 

of  the  Scotch  pine;  and  is  exccedinirly  snitnl 
for  the  masts  and  yards  of  ships,  and  for  insiny 
kiads  of  large  planking.  It  is  extensively  im- 
ported {■'>  Britain  from  the  Baltic,  and  l>cnr<q  the 
Maes  of  white  d^  white  Baltic  deal,  and  white 
ChriiliMi  deal,  a«d  la  wall  known  to  afanotl  aD 

worlcfT-:  in  CM;ir?c  tiinl'tjr  fjr  its  numerous  n'l.'ijf- 
tataoos  and  for  its  properties  of  elasticity  and  of 
aever  ti^tiag.  Bat  ipraoe  tinher  is  very  infe- 
rior in  value  when  obtained  from  young  trees, 
and  di^es  not  exhibit  its  maximum  of  cxcollcTiee 
except  from  trees  of  at  least  a  century  old. 
Ymag  qMroeo  plaatt,  anefa  aa  thew  dbtaiBed  ia 

the  thinning  of  yonng  plantrition''  nrr  sfrvirr- 
aUe  for  poets  and  rails,  and  keep  free  from  worms 
and  deiwipurilluB  aa  long  as  young  landiei,  hat 
are  of  little  or  no  \-aJue  as  working  timber. 
gpmcee  b^n  to  be  introduced  to  the  celebrated 
Ihmkeld  plantatioM  about  the  year  1740,  and 
WHO  aooo  ascertained  to  be  so  vtgoroas  as  trees 
mad  to  useful  as  timber  that  they  were  multiplied 
within  the  Athole  grounds,  in  groves  by  them- 
adsaa.  at  the  rato  of  ftam  90,000  to  900^000  la 
the  year.  "  The  great  trial  of  their  value  as  large 
'  we  are  told, "  was  made  in  1803,  when  the  , 
ras  boilffiaif  ovar  Aa  Tlay  *t  Bnnkeld. , 
At  that  time  fiO  or  60  trees,  which  stood  in  the 
way  ct  a  saw  road,  were  out  down  aad  sawn  into  | 
IL 


I^Miks  of  10^  inches.  These  trees  contained  from 
70  to  SO  cubic  feet  each  of  timber,  and  they  were 
at  least  100  feet  in  height.  These  pUinks  were 
mostly  need  aa  ealiaooa  vadar  tha  pien  of  the 

bridge,  and  many  r  f  th-ra  were  used  as  be:ivy 
planksi  upon  which  vrere  wheeled  earth  and 
atonal  ibr  tw«lta  yeaia.  Planka  aad  poata  of 

sproee  were  used  in  the  fitting  up  of  the  new 
stables  at  Dunkeld.  Those  trees  which  were  cut 
down  for  the  planks  were  much  branched  down 
to  the  ground,  but  in  entting  up  the  tinilwr  the 
effect  of  these  branches  was  found  only  superfi- 
cial, no  knots  having  entered  into  the  wood.  For 
(too*  other  apraeea  that  thoDahe  eanaad  to  be 

MU  l  h<-  ;nit  fn;in  10-:l  to  per  foot,"  Young 
spmca  firs  servo  well  as  evergreen  sheitenng 
hedges;  yet  they  ought  to  be  grown  ia  tiiat 
capacity  only  as  means  of  bringing  forward  more 
suitable  plants  of  glower  growth,  for  thoy  soon 
become  shanky  and  bare  below.  Foreign  spruces 
possess  mudi  Incidental  value  for  the  produce  of 
tho  TtnT^'tindy  pitch,  the  ydlow  reain,  aad  the 
white  resin  of  commerce. 

The  oommon  tpmoa  grows  and  thrives  in  eoQs 
of  very  different  qualities,  but  is  most  luxuriant 
in  deep  loams,  and  suceeeds  better  than  any  other 
kind  of  fir  on  very  moiet  groundn.  It  is  propa- 
gated in  the  aama  manner  as  the  Scotch  pine, 
bnt  submits  moT-**  readily  to  change  when  well 
up,  and  does  not  require  to  be  so  often  removed 
ia  tha  aaiaeiy.  Tha  aaedt  aboald  be  tewa  on  a 
north  border  in  March ;  the  seedlings,  on  msking 
their  appearance  six  or  seven  weeks  after  sowing, 
shonU  lie  earaftilly  tOiaanad  ftow  tdrdii  tha  aaed- 
bcds  should  be  peri^t(»ny  weeded  in  winter,  and 
watered  in  dry  weather ;  the  yonng  plants  should 
bo  cautiously  taken  up  and  planted  at  intervals 
of  one  foot  in  the  nursery  ground  in  next  spring; 
nnd,  after  standing  there  and  being  kept  free  from 
weeds  during  three  years,  they  may  be  removed 
to  their  final  dealination;  or  if  retf  large  trees 
:ir"  r  -qiiired,  the  plants  may  1>e  transplanted  in 
the  nursery  at  distances  of  18  inches  from  pknt 
to  plant  and  90  iaehea  flrani  row  to  vow,  and  al- 
lowed to  stand  there  till  they  attain  a  height  of 
6  or  8  feet.  In  many  parts  of  Continental  Eu- 
rope, where  the  cultivation  of  the  common  spruce 
hai  aoma  aindi  Into  fogne,  the  saada  an  sown 
on  well  prepared  ground,  in  th?  propoftion  of 
from  two  to  four  quarts  per  acre,  along  with  a 
sowing  of  eati  or  barley;  aad  tfUr  tha  oaraal 
crop  is  removed,  the  young  spruces  are  allowed 
to  grow  up  where  they  were  sown,  and  to  ooonpy 
the  ground  as  a  rising  forest. 

The  weeping  or  pendulous  Norway  spruce, 
Ahu-f  1-  (Vi'tt  pfruMa,\B  distinguished  from  the 
normal  plant  of  the  species,  by  the  graUer  length 
ef  Ita  fcavea,  by  (ho  dflapar  and  gloMier  graea  of 
its  verdure,  and  especially  by  the  very  drooping 
or  pendulous  habits  of  its  branohlets.  The  va- 
riegated4aaved  Norway  spruce,  AUetentba foliit 
mn'f^u,  is  distinguished  by  the  comparative 
dwarfiabnesa  aad  oompaetneaa  of  its  foraii  and  by 
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the  shorlluM  and  th«  yeUowUb  UotdiadiieM  of 

the  leaves.  These  varieties  powc  sa  no  special  re- 
commendation aa  timber-txeM,  but  arc  sometimM 
preferred  to  the  normel  phmt  for  their  ornamen- 
tal tfloct  in  parks  and  homc-f^rounds. 

The  black  spruce  fir,  or  black  American  spruce, 
AHk  nigra,  is  a  native  of  North  America,  and 
wmt  introduced  to  Britain  io  ITtxi.  It  abounds 
moft  in  its  wild  state  on  light  soils  or  on  cold 
moist  e»ad  between  the  44th  and  the  54th  degrees 
of  north  latitude ;  and  la  noet  lazuriaDt  and  lofl^ 
in  thoroughly  sheltered  fatuations,  on  deep,  black, 
peaty  ground.  It  usually  has  a  height  of  only 
about  60  or  66  feet,  hot  eometiiDea  attains  a 
height  of  70  or  80  feet.  Its  outline  is  regularly 
oonioal ;  its  branches  are  verticillate,  and  usually 
horisontal  or  somewhat  drooping  near  the  base 
and  aspiring  toward  theirtop  ;  its  bark  has  a  dark 
dusky  colour ;  it.s  leaves  are  rigid,  straight,  ab- 
rupt-pointed, angularngided,  dark  glaucous  green, 
laarked  wilb  two  sihreiy  alripei  en  Vetli  of  their 
stirfaccs.  scarcely  half-an-inch  in  length,  thickly 
set,  and  reguUrly  qtreadiog  on  all  sides  of  the 
boughs ;  its  male  eatkins  axe  ereet,  i^fiitdrioal, 
stalked,  yellowish,  and  about  an  inch  long  ;  and 
its  ripe  cones  are  pendulous,  dusky  reddish  brown, 
and  about  an  incli  and  a  half  in  length  and  three- 
fourths  of  an  inch  in  diameter.  This  tree,  when 
planted  in  Britain,  requires  a  moist,  peaty,  or 
moorish  soil,  and  will  not  succeed  in  diy,  warm, 
expoasd  ritnationt.  Tlie  tops  elite  hranohes  yield 
th  1  Iriri  I  of  essence  of  spruce,  for  the  manu- 
facture of  spruce  beer.  Its  young  stems  and  the 
upper  part  of  its  old  stems  are  light,  strong  and 
d^tioi  and  ave  much  used  in  America  for  the 
spar*  and  top-masta  of  ships.  Its  large  n^f^  and 
the  lower  parts  of  its  old  stems  are  soiuetniics 
used  in  America  as  snbatitates  ft*  oak  in  mak- 
ing the  knees  and  other  bnit  ;>arts  of  ships.  Itn 
timber,  of  American  growth,  is  sawn  into  boards, 
and  exported  into  BritMs  and  tiie  West  Indies 
for  making  packing-boxes,  herring-barrels,  and 
other  umilar  articles.  Its  resin  is  comparatively 
scarce  and  poor,  and  does  not  suffice  for  yielding 
turpentine  or  Una  pitch. 

The  w  hite  spruce  fir  or  white  American  spruce, 
Ahus  alba^  is  also  a  uative  of  North  America,  and 
wasintrodveedioBritalninl7€0.  Itinhabitethe 
same  latitudes  as  the  black  spruce,  but  extends 
somewhat  further  north,  and  dislikes  a  dry  peaty 
soil.  Its  height  and  outline  an  neariy  the  same 
as  those  of  the  black  spruce;  its  branches  are 
more  horiEontal;  its  bark  is  not  so  dark-coloured; 
its  leaves  are  neither  so  crowded,  so  straight,  so 
dark-coloorsdt  nor  so  abrupt-pointed ;  its  male 
catkins  are  penduloup,  and  of  a  brown  and  yel- 
lowish colour ;  and  its  ripe  cones  have  a  light 
brown  eolonr,  and  are  from  1|  to  3  inches  in 
length,  and  rather  more  than  one-fourth  of  that 
measurement  in  diameter.  Its  root  fibres  axe 
maesrated,  stripped,  and  made  into  cordage  by 
the  North  American  In  li  in  and  its  timber 
is  inliMrior  in  value  and  adaptation  to  that  of 


the  bkek  qwno^  yet  is  used  ftr  the 

pose» 

The  red  spruoe  fir,  or  red  American  sproc^  1 
.dMer  rwftni,  hi  a  native  of  Kova  Beotia  vad  Niew-  \ 
foundland,  and  was  introduced  to  Britain  in  1755. 
It  is  much  scarcer  than  the  two  preceding  spe- 
cies, and  has  a  fondness  for  cold  moist  soils.  Its 
height  is  uaoalljr  batwaan  30  and  50  feet,  and  can 
seldom  be  coaxed  up  to  70;  its  oTitline  is  conical 
or  pyramidal ;  its  bnmohes  are  slender ;  its  bark 
is  leddish-brown;  its  kaves  are  slsnder,  sharp- 
pointed,  slightly  compressed,  finely  cnrv.d  or 
waved,  and  of  a  lively  green  colour, — and  those 
on  the  under  sides  of  the  bianehes  are  aspiring ; 
and  its  cones  have  a  dusky  brown  ooloor,  and  are 
intermediate  in  size  between  those  of  the  black 
spruce  and  those  of  the  white  spruce.   It  was 
formerly  confounded  with  the  black  spruoe,  but 
is  easily  di"Hnp^!ii<?1inble  by  several  of  its  features,  \ 
and  especially  by  the  characters  of  the  leaves  and  > 
the  oonparativn  smaUaess  of  its  siae.  Its  timber  , 
has  a  reddish  colour,  and  i^^  intiin-i  a!Iy  better 
than  that  of  either  the  black  spruce  or  the  white 
spruce,  but  sddora  ean  be  obtained  large  enough 
to  servo  any  of  the  purposes  of  bulky  timber.  j 

Smith's  spruce  fir,  or  tht*  Ilimraalaynn  pymice 
fir,  Abiet  Smithiana,  is  a  native  of  the  linuma-  \ 
laya  mountains,  and  was  introdnoed  to  Britain 
in  1818.  It  has  a  closer  resemblance  to  the  com- 
mon or  Norway  spruce  than  to  any  of  the  Ameri- 
can species ;  yet  is  readily  distinguishable  by  the 
greater  rapidity  of  its  growtli,  the  greater  luxu- 
riousness  of  its  appearance,  the  greater  slender- 
nem  and  droopingnees  of  its  branches,  and  the 
daAer  green,  greater  length,  and  aaparior  fine- 
ness! of  its  leaves.  Its  height  is  cf^mparatively 
lofty  ;  us  outline  is  pyramidal ;  its  bark  ia  light- 
cdonred;  its  buds  are  «(^>pe»«oloiirsd;  and  its 
leaves  are  nearly  straight  nnd  about  one  inch 
and  a  half  in  length.  It  grafts  wcU  on  Uie  com- 
mon qtmos;  mid  also  grows,  though  Ttih«r  inr 
difierently,  from  cuttings. 

Lord  Clanbrassil's  spruce,  Abiet  CUmbraulHancL, 
is  a  remarkably  dwarf  species,  a  mere  shrub  of 
usually  about  3  or  4  feet  in  height,  propagabla 
only  from  cuttings  or  layers,  and  po<5?rssing  con- 
siderable interest  as  a  curious  and  outre  deoor»- 
ttonof  shrobberieeMidphasnrs-grouads.  ftvma 
found,  and  seems  to  have  originatf  d,  un  the  estate 
of  the  Earl  of  Moira  in  Ireland,  and  was  intro- 
dnoed to  Great  Britun  by  LonA  Ctaabiuail ;  and 
though  commonly  enumerated  as  a  distinct  spe- 
cies, and  certainly  possessing  very  distinct  char- 
acters, it  is  proved  by  its  unseeding  habit  and  bj 
the  eiteamstanccs  in  wbicli  it  was  discovered*  to 
be  a  mere  variety,  though  an  astonishingly  spor- 
tive one,  of  either  A.  rvhra  or  A,  cxceUa.  "  The 
former  of  these,"  remarirs  Mr.  Lawson,  **  oertninly 
bears  the  closest  approximation  to  it  in  sixe ;  but 
the  latter  resembles  it  most  in  the  colour  of  its 
bark,  buds,  and  leaves,  and  ssemtnpon  tlie  whole 
most  entitled  to  its  relation,  notwithstanding  the 
immense  dispaiit/  in  their  height  and  haibii  of 
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i 

I  growth.  That  A.  coinnnMUf** A.t»Babm,*h,how- 

ever.  occasl  unally  liable  to  acco»int?\1}lr  vnrin^tioM 
I  in  its  8L%e  is  ascertained  by  very  dwarf  epeoiiueiw 
,  beiB|roeearfoiidl7fbiiiiAinp]Bntetioiw,a]tIio^^ 
cTijf  ying^  nmilar  advtlltageB  with  the  rest ;  and 
,  in  the  Edinbuigh  Bojd  Botanical  Gardeiu  are 
wfiml  WMlifl^  the  pirodim  of  Msdi  {moored 
'  firom  native  forests  on  the  Continent,  which  are 
i  nearlj  as  dwarf  in  their  habit  of  growth  as  A. 
I  Ctambnusiliana.    The  same  unaccountable  v&ria- 
I  lions  also  omr  la  Uadt  and  vhite  ipnMM  pkn- 
I  tations." 

,  I  The  oriental  tpruoe  fir,  Abies  orienUdi*t  is  a  nar 
'  livoof  thoLM«at,«irfwaaintrediiMdtoBritaiB 

in  1625.  It  usually  attains  a  h-  ight  of  about  30 
or  35  feeti — ^Ihe  Carpathian  spruce  fir,  Abiu  car- 

"  foHm,  to  %  nattfo  of  tibe  Oarpatluan  mountaim; 

'   aod  usually  attains  about  the  same  height  as  the 

black  and  the  white  spraces. — The  pitch  spruce 
&r,  Abi**  Pidita,  is  a  native  of  Siberia,  and  was 
introdaoed  to  Britun  in  1820.  It  holds  a  doubt- 
ful place  between  the  true  spruces  and  tlie 
•ttrer-fixs,  jet  is  probably  more  allied  to  the  latter 
thatt  to  tiie  fbraor ;  and  it  ttaually  hw  about  the 
'   larae  height  as  the  American  spruces. — ^Tho  Ro- 
I  man  fpruce-fir,  Abia  RomanOy  is  a  nativo  of  the 
I  South  of  Snn^  nd  mw  mtrodiUMd  to  Britain 
j   in  ISSO.    It  alio  holds  a  doubtful  place  between 
the  true  spruces  and  the  silver-firs ;  but  it  usually 
has  only  about  four-fifths  of  the  height  of  the 
pitch  spruce. — Loudon  s  Jl'or/M. — lAiirfoii't  Agri- 
etdturitt's  Manxial. —  )Yat*on''»  ForttUr't  Manual. 
— GUpin^M  FoTttt,  SeeMty,  by  Sir  Thomas  Dick 

PiaiUin^. — Tranmdions  of  the  Highland  Society. 
—QHaritHy  Journal  of  Agriadture.-^KnowUdge 
SKictyt  Utefd  and  (hwmMki  PkmHng^-^MU- 
Isr  «  Oardeiur'e  Dictionary. 
FIRK   See  CoxBcrrtoN-. 
'     FIRE-BLAST.   A  shrivcUed  and  greatly  dis- 
«Hed  ftale  of  the  hnrer  leaves  of  hop-plants. 
It  usunny  occur?  nfter  fi  rapid  succession  of  hot 
sunshine  and  cooling  showers  in  July ;  and  aome- 
tiiMBallcolooii)7mnnportloiiti^aG*oii,bat  at 
cth  T-  tiiijt?  3c  irchi  s  all  or  almost  all  the  plants 
from  side  to  side  of  a  bop-ground.  It  teems  to 
ht  01  ondflntood  u  to  cither  ite  eauM,  ila  nar 
tore,  or  its  cure ;  and  figures  in  the  same  inde- 
finite Humner  as  blight  of  cereal  ctojm;  and  prently 
dmajids  searching  scientific  inveBtigation.    Si;^  i 
the  article  Hop. 
j     FIBE-BOTE.    A  bundle  or  boap  of  fuel. 

FIB£-FAJ^aiNa.  See  Fakx-Yako  MAScaE. 
I     FIBB-BBICK&  fieeBaioxa 

FIRING,  or  C  <  rTZBiziNc.   The  application  of 
the  canteiy  or  white-hot  firing<iron  to  diseased 
parti  of  the  bodiee  of  donMtio  animals,  particu- 
,  larly  of  the  horse.  It  is  a  aevmand  very  painful 
\  practice;  and,  in  consequence  of  havinp  ]>ecn 
I  iBQeh  abused  or  unnecessarily  resorted  to  by 
>  hogling  and  cmel  practitioners,  it  has  fallen 
ioto  considerable  dJsrpputc ;  but  it  really  exerts 
gnat  tbeniipeutic  power  as  a  oou&ter-irritanty 
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and  ought,  when  wisely  conducted,  to  be  held  in  j 
mucli  esteem.    The  iron  is  usually  so  applied  to  ! ' 
the  skin  as  to  burn  without  penetrating  it ;  and  j 
it  then  eadtes  an  inflnnmation  ao  inddm  and  | 
violt  r.t     tr  rr.use  the  absorbents  into  energetic  i  | 
action,  and  sometimes  to  disperse  calloua  or  even 
bonjtnmoari.  The  diMMW  in  wUeh  it  to  most  | 
efi&cadona  are  apatina,  ringbones,  and  old  swell- 
ings about  the  hack-sinews  resulting  from  strains 
and  windgalls.  But  firing  is  used  also  as  a  styptic, 
for  arresting  bad  hasmorrhages  ;  as  a  caustic  ap- 
plication for  searing  the  buds  of  farcy,  for  stop-  \ 
ping  the  flow  of  synovia  in  open  knee-joint,  and 
for  tome  other  sniglealpvrpeoet;  and  as  an  eoo-  'j 
nomicalappliance,  for corrugatingacinctural  piece  \ 
of  skin,  and  making  it  act  as  a  bandage  on  the  ^ 
sttbjaoent  parts ;  and,  in  the  last  of  these  capaci-  ' 
tics,  it  has  been  recommended  for  the  purpose  of  i ' 
strengthening  the  back-sinews  and  hocks  of  colts,  I 
in  order  to  prevent  strains  and  what  is  popularly 
termed  bnafcing-down.  But  though  the  use  of  | 
it  as  an  economical  appliance,  is  plausibly  argued  ; 
for  on  scientific  principles,  and  very  extensively  ^  i 
sanctioned  bf  praetioe,  ^  it  to  diffieult,  if  not  im-  I 
possiljle,"  as  White  wisely  remarks,  "to  conceive  ,  i 
how  the  workmanship  of  the  Deity  can  be  im-  ' 
proved  by  suidt  means;**  and  e^en  in  eases  in  | 
whidi  it  onquestionably  possesses  Iiigfa  power  for  j 
the  reduction  of  tumours  and  other  unhealthy  ' 
growths,  it  ought,  in  common  senBe  and  in  ordiua-  ^ 
ry  humane  feeUng,  not  to  be  practiced  till  milder 
counter-irritants  have  been  tried  and  proved  un- 
availing. The  Arabs  use  the  firing-  iron  as  a  sort 
of  panaeenforhotaedissases;andon]y8aohBn-  | 
tons  as  art  nliin  t  )  t!iem  in  moral  nature  will 
follow  their  barbarous  example.   Winter  distri- 
butee firing  into  three  kinds  or  degrees ;  the  first,  i 
superficial  firing,  which  he  pronounces  to  have  I 
scarcely  a  stronger  counter-irritant  action  than  I 
a  good  blister,  with  the  disadvantage  of  iufiictiug  | 
a  permanent  blemish ;  the  second,  mediate  firing,  | 
which  produces  a  (x>ntractile  effect  on  the  skin, 
and  endows  it  with  a  bandage-like  power ;  and 
the  third,  deep  firnig,  whidi  penetrates  the  akin, 
enters  the  cellular  tissud,  and  renders  the  bene- 
fits of  the  two  preceding  kinds  permanent.  But 
most  other  veterinarians  deprecate  the  penetrat- 
ing of  the  skin :  and  all  inust  on  Uie  propriety 
of  having  the  firing-iron  rounded  on  tlie  edge  I 
j  and  perfectly  clean.-— Jri?t/<r, — White, — Maine. — 
TouatL — Oibeon. 
FIRING-IRON.   See  Cactebt  and  Firi.no.  1 
FIRKIN.  A  measure  uf  capacity.  A  firkin  in  i  < 
English  beer  measure  to  equal  to  one-liyurth  of  a  | 
barrel ;  and  in  London,  it  contains  9  gallons, — 
but  in  many  parts  of  the  country,  only  B^.  A 
firkin  of  batter,  in  Irish  proviaiain  measure,  must 
contain  at  least  5G  lbs. 

FIKLOT.  A  PcAttioh  dry  measure.  It  is  equal 
to  one-fourth  of  a  boll,  yet  variea  very  consider- 
ably in  capacity.  Three  different  firlots,  used  in 
some  districts,  bear  the  proportion  to  one  another 
of  21, 25,  and  31.  The  wheat  firlot  of  Linlithgow 
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is  to  the  imperial  Iraihel  ns  .998  to  I;  mud  the 
hnrley  llrlot  as  1.456  to  1.  The  firlot  of  Wn\ 
Lothian  for  wheat,  rye,  and  pulse  is  equal  to 
1.0218  Winchester  bushel ;  and  the  firlot  for  oats, 
barley,  and  nudt  is  equal  to  lv4904  Winehetker 
bushel. 

Fl RST  FRUITS  ajtd  TENTHS,  in  law.  First 
fndto  ave  the  profita  of  every  spiriiiial  living  tor 

one  year;  and  tenths  are  the  tenth  of  the  yearly 
▼alue  of  such  living,  given  anciently  to  the  pope, 
throughout  all  Christendoni,  but,  in  England,  by 
statute  26  Henry  VIII.,  c.  3,  transferred  to  the 
kinjj.  By  statute  27  Henry  VIII.,  c.  3,  no  tenths 
are  to  be  paid  for  the  first  year,  as  then  the  first 
ftvito  are  doe;  and,  by  several  sCatutoa  in  the 
reign  of  Queen  Anne,  benefices  under  /50  per 
annum  shall  be  discharged  of  the  payment  of 
first  fruits  and  tenths.  She  also  restored  the 
profits  of  this  revenue  to  the  church,  by  estab- 
lishing a  perpetual  fund  therofroTn,  vested  in 
trustees,  for  the  augmentation  of  poor  livings 
nnder  £00  a^retr.  TUt  ii  caUad  ^umt  Ann?* 
bounty,  and  ia  Authar  legnlatod  hy  lahsequant 
statutes. 
FIRrTREE.  See  Pre. 

FISHES.  Oil'  i  f  the  four  great  classes  or 
primary  divisfons  of  vertebrated  animals.  A  sys- 
tematic view  of  them,  no  matter  how  brief,  would 
aieead  the  limita  whieh  we  eonld  aflM  to  it,  and 
is  foreign  to  the  design  of  our  work.  They  are 
animals  which  live  in  the  water,  with  red,  cold 
blood,  with  cartilages  or  bones,  with  fins  instead 
of  limbs,  and  which  inspire  and  expire  air,  in 
combination  with  water,  by  means  of  gills,  in- 
stead of  lungs.  They  can  live  but  a  short  time 
out  of  the  water,  although  eels  have  Immi  seen 
on  land.  Accrrding  as  fishes  have  cartilages,  or 
a  bony  structure,  they  are  divided  into  two  gen- 
acal  elassea.  The  cartilaginous  fishes  either  have 
or  have  not  a  gill-covsr.  To  the  latter  kind  be- 
long the  lamprey,  the  ray  and  the  sharic ;  to  the 
former,  the  sturgeon,  the  porcupine-fish,  the  sea- 
needle^  the  ed  and  tiie  sword-fidi.  TIm  bony 
fishes  are  divided  into  order';,  according  to  the 
position  of  the  ventral  and  thoraoio  or  fectoral 
fins.  In  the  eel-pout,  the  Baltlo  dorse  and  tiie 
haddock,  the  Tentral  fins  are  placed  before  the 
pectoral;  they  are  directly  under  them  in  the 
\  j  bream,  the  perch,  the  perch-pike,  the  mackerel, 
II  and  the  rlTer>pstdi,  and  behind  them  in  the 
I  ]  salmon,  the  pike,  the  herrinc;.  nr.d  the  carp.  In 
I  j  the  structure  of  fishes,  the  fins  are  remarkable 
I  as  betflg  the  only  organs  of  motloD.  They  con- 
I  sist  of  bony  rays,  covered  with  the  epidermis,  and 
\  I  attached  to  certnin  rnrtilages  or  bones  which  are 
moved  by  particular  muscles.  The  tail,  with  its 
fin,  serves  as  a  rudder,  to  give  the  {iroper  direc- 
tion to  the  motions  of  the  animal.  The  first  im- 
polse  in  swimming  evidently  comes  from  the  tail; 
the  other  int  aerve  to  regukto  the  podtioD  of 
the  fish,  and  to  guide  hint  in.  his  different  mo- 
tions. The  cel.  which  hfi^  no  vcntml  fin?,  swims 
like  water-snakes,  liy  moving  his  whole  body  in 
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as  undolating  manner.  The  musdea  of  fiAm 

must  l>e  distinguished  from  the  fleshy  musclM  of 
warm-blooded  animal.f.  They  consist  of  white  or 
light  coloured  layers,  with  fibres  of  a  thicker  tex- 
ture than  those  of  warm-blooded  animals ;  be- 
tween these  layers  there  is  a  white  trtlatinoui 
substance,  which  grows  putrid  very  soon  after 
death.  If  we  look  at  the  organs  of  tense  and  the 
nervous  system  in  fishes,  we  cannot  but  remark 
the  extraordinary  smaliness  of  the  brain  in  pro* 
portion  to  the  sixe  of  the  body.   In  man,  the 
brain  is  1-23  of  the  body;  in  the  shark,  it  is 
1-2500,  and  in  the  tunny-fish.  1-37,400;  it  is  also 
less  solid  than  in  warm-blooded  animals,  and  coo-  j 
sista  mostly  of  lumps  reasmbUng  ganglions.  TIm  | 
cerebellum  is  only  a  transverse  plate,  entinj!?  i 
without  the  strooture,  which,  in  higher  orders  ! 
of  animals,  is  called  arbor  viiei.  The  nerves  of  I 
fishes  arc  weaker  than  those  of  the  higher  aaak 
mals ;  some  of  them,  however,  are  such  powerful  I 
exciters  of  electricity,  that  they  can  give  violeai  i 
shoeka;  but  the  power  ceases  as  aoon  at  ths 


nerves  are  cut.    The  trrpedo,  the  gymnotus,  the 
electric  eel,  the  Indian-needle,  and  the  electric 
porcupine-fish,  are  five  fishes  which  appear  to  be 
living  Voltaic  piles ;  for  they  have  two  muscular 
piles,  separated  from  each  other  by  a  membrane 
resembling  a  net,  and  which,  at  least  in  the  tor. 
pedo,  He  under  the  curved  eartihget  of  the  laige  | 
side  fins,  and  are  regulated  by  particular  nerves. 
As  to  the  organs  of  sense  in  fishes,  those  of  smell- 
ing and  seeing  appear  to  be  the  most  perfect 
Fishes  smell  the  bait  fiurther  than  they  can  see 
it,  and  the  shark  perceives  at  an  incredible  dis- 
tanoe  the  odour  of  a  Kegro.  Their  organs  of 
smell  haw  no  oonneilon  with  theae  of  rsspicih 
ti^n ;  and  the  water  apparently  convoys  the 
effluvia  affecting  the  sense  of  smell  much  less 
perfectly  than  the  idr;  but  they  have  very  large 
olfactory  nerves,  the  ends  of  which  were  for  a 
long  while  taken  for  the  true  brain.  As  to  their 
organs  of  sight,  they  have  very  large  eyes,  but 
generally  no  oyeiida;  but  tiie  epidermia  gees 
directly  over  the  eye.  ant?  in  thr  hlincl-fish  ap- 
pears to  have  only  a  slight  transparency.  The 
cornea  is  very  flat ;  imaudiatefy behind  It  usnally 
is  the  crystalline,  which  can  protrude  even 
through  the  pupil,  ?n  that  there  is  very  little 
room  for  the  aqueous  humour.  The  crystalliae 
of  fishes,  on  the  other  hand,  is  nearly  spherical, 

and  also  of  a  grcntcr  d '  nsity  than  that  of  !nnd 
animals ;  it  is  apparently  moved  by  an  organ  in 
the  shape  of  a  Ikn,  whidi  proceeds  from  a  knot 

of  several  optic  nerves.  The  iris  is  generally  of 

extraordinary  brilliancy,  and  of  n  beautiful  red 
or  gold  colour;  the  vitreous  humour  is  very 
smaD.  The  organs  of  hearing  are  less  perfect, 

although  this  sense  cannot  he  rntircly  dcnird  to 
fishes.  Only  cartilaginous  fishes  have  an  external 
auditory  parage,  as  the  shark  and  the  rn.ji  the 

fishes  with  bones  are  without  this  external  ear. 

AH  of  them  h;\Tf»  three  winding  tubes  in  their 
I  head,  which  lertiiiiiatc  in  a  bag  filled  With  ner* 
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TOW  vmnvw,  and  aooiaining  tbne  kari  boBM. 

This  constitutLS  the  whole  organ  of  hearing. 
ThAt  of  Uste  seenu  to  be  still  more  imiwrfeGt. 
Their  toagne  hag  not  eventbe  papillss,  and  the 
ncTfaa  are  branches  of  those  which  go  to  the  gills. 
The  respiration  of  fishea  is  carried  on  bj  means  of 
their  gills ;  these  an;  well  known  to  be  vascular 
Btmfannes,  four  on  each  side,  fastened  to  ft 
cnrred  and  flexible  cartilage.  They  are  con- 
nected with  the  cartilage  of  the  tongue,  and 
with  iha  enaium.  la  eutiIagIiK»ue  flehee^  the 
p]U  arc  with! a  the  body  like  bags,  and  a  deter- 
minate number  of  external  openings  lead  to  them ; 
th«  l&mprcjB,  and  thafe  kind  called  the  nine  ej/es, 
ham  aeven,  rays  and  sharks  five  of  tbm  open- 
ings. Several  fishes  have  also  a  peculiar  cover- 
ing for  the  gilla,  and  frequently  a  membrane  over 
them,  whieh  can  be  contracted  or  extended.  It 
encloses  a  nnmber  of  winding  cartilages,  which 
are  called  its  rai/s.  The  gills,  as  is  very  evident, 
eta  Mdj  reoeive  the  air  which  is  nixed  with  the 
water.  "What  is  call  J  (he  air-UadJer  is.  *m  most 
Sshea,  joined  by  an  air-pipe  to  the  stomach  or 
throat.  This  u  thooght  to  contain  nitrogen ;  bat 
it  is  oert«n  that  it  assists  their  rising  in  the 
water.  Several  fi?hes,  the  loach  and  gudgeon, 
breathe  also  through  the  excretory  duct,  as  is 
fidfypioved.  The  ling  are  even  discovered  when 
at  the  bottom  of  the  sea,  by  the  rising  of  air 
bubblee.  Fishes  commonly  have  no  voice;  but 
the  ftlheilnaher,  the  leach,  the  trout,  and  tome 
others,  give,  when  pressed,  a  murmuring  sound, 
in  doinx  which  they  seem  to  make  great  efforts, 
and  tremble  all  over  their  body.  It  is  very  pro- 
bable that  this  sound  is  produced  by  the  air, 
violently  pressed  out  of  the  bladder.  The  cir- 
colation  of  the  blood  in  fishes  is,  as  might  be  ex- 
pected, dilTcreat  from  that  ef  the  higher  claMee 
of  animals.  The  heart  consists  only  of  one  auricle 
and  oxuj  VBBtride ;  it  receives  the  blood  from  the 
body,  aad  aendt  it,  by  a  angle  artery,  directly  to 
the  gills :  it  is  here  provided  with  oxygen  by  con- 
tact with  water,  and  the  air  contained  in  it,  and 
is  again  received  by  a  number  of  small  vessels, 
which  flow  together  into  the  aorta,  wbi  h  Jistri- 
batcs  the  blood  over  the  whole  body.  The  mo 
tioa  of  the  heart  is,  in  fishee,  mnch  more  inde- 
paadaik  of  the  brala  aad  splaal  nairow  than  in 
the  higher  orders,  and.  for  this  reason,  can  con- 
•evcral  hoars  after  the  brain  and  fipinal 
hafo  been  deatroyed.  The  chyle  pro- 
by  the  digestion  of  fishes  is  received  by 
aHsorbing  ve§!>pN,  which  terminate  immediately 
ui  thf  veins,  without  going  through  glands.  Al- 
ttoQgfa  most  fishes  by  eggs,  which  aia  matured 
aad  baf-h'^f^  nnt  of  thfir  body,  there  are  cartila- 
fi^hes  which  are  viviparous.  That  there 
harmaiihinditei  ameof  fiehet  hat  been  lately 
prt  •  ^  for  Home  has  r  nnd  in  lampreys  both 
igiawii  and  ailt.  Tlie  productive  power  of  fishes 
ii  giMler  tima  that  of  any  higher  animal.  In 
the  spaw«  of  tba  t«Beh  there  have  been  counted 
W^OQO  101  al  aaoti  in  thai  of  the  maokerd. 


046,000;  and  in  that  of  the  eod,  ],S57,00a  The 

beauties  of  their  fcnii,  the  wondeR?  of  their  or- 
ganization, their  minute  and  diversified  adapta- 
tions to  their  liquid  elenient»  and  the  myriads 
of  illustrations  which  their  etntoture  and  habits 
afford  of  the  wisdom  and  beneficence  of  the  Crea- 
tor, are  fascinating  and  most  instructive  topics; 
hot  ua  these  our  limits  will  not  allow  us  to  dwell. 
The  uses  of  multitudes  of  the  fishes  to  man,  not 
only  in  indirect  methods,  through  their  mutual 
economy  and  ihrongh  their  oommoa  notion  upon 
water,  but  in  the  most  direct  nif  'hnds  by  supply- 
ing him  with  food,  with  oil,  with  manure,  and 
with  tome  Other  Taloable  prodnote,  an  great,  and 
valuable,  aad  very  numerous,  and  might  aU  eaam 
to  demnnd  our  special  attention  ;  yet  as  regards 
even  these,  wc  must  conttnt  ourselves  with 
merely  a  general  remark  or  two  on  the  aeo  of 
fishes  as  food,  and  with  a  brief  statement  of 
their  uses,  whether  whole  or  in  garbage,  as  man- 
ure. 

Fresh-water  fish  of  not  a  few  epeciea  are  every- 
where regarded  as  delicious  food,  and  sought 
after  with  avidity ;  and,  in  many  districts,  they 
oooitantly  form  aa  article  of  luxury  to  some 
classes,  and  of  commercial  profit  to  others.  In 
the  mountainous  parts  of  Scotland,  which  abound 
vrith  large  natonil  lakes  and  with  rieh  treating 
streams,  fresh-watrr  fi=h  rxi-t  in  rrreat  profusion, 
and  can  almost  everywhere  be  obtained  with 
little  trouble  or  at  small  espeaie  :  but  in  less 
favoured  districts,  they  are  more  scarce  and  high- 
priced  ;  and  in  some,  they  are  obtainable  in  suffi- 
cient quantity  for  even  luxurious  purposes,  only 
by  meaae  of  artifioinl  poada  aad  eardbl  conaer- 
vation.  Among  the  ancient  Romans,  fish-ponds 
were  maiutained  at  enormous  cost,  and  belonged 
oaly  to  the  most  priacelf  aad  Inxtniooe  Ikmilies. 
Among  the  modem  French,  Grennan?,  nnd  Bel- 
gians, they  arc  very  common,  and  are  carefully 
aadilulfuUy  managed;  aad ia some  partaof  Eng- 
land, they  are  objects  of  particular  care,  and  either 
afibrd  large  supplies  to  the  private  tables  of  land- 
owners, or  .send  profitable  contributions  to  the 
public  market.  But  in  many  other  parts  of  Eng- 
land, and  throughout  most  of  Scotland,  they  are 
totally  neglected,  and  in  some  instances  despised; 
and  yet  in  net  a  finr  of  theae,  they  might  readily 
be  made  objects  cither  of  enjoyment  to  the 
wealthy  or  of  profit  to  the  industrious.  Some 
countries,  sudi  as  Sweden,  whidi  are  both  oold 
and  mountainous,  pay  much  attention  to  the 
artificial  rearing  of  fresh-water  ;  and  why 
should  not  Scotland  ]  "  Jo  Englaud,  too,"  says 
tho  Rev.  W.  B.  Daniel,  "  many  acres  of  swampy, 
moorish  grounds,  producing  little  food  for  cattle, 
and,  in  their  present  state,  a  trifling  rent,  might 
be  profitably  converted  into  fiah^poada,  ]Mirti- 
cularly  within  30  or  40  miles  of  the  metropolis. 
An  acre  of  water,  after  beiag  two  jeais  stocked, 
will  annually  yield  SOO  oaap  and  100  teneh,  that 
will  sell  upon  the  spot  to  the  London  fishmongers 
at  a  ahilliag  aaohi— an  iaoone  to  be  obtained 
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from  no  other  produce  to  which  auoh  lortof  land 
ma  be  ftppropriUad.** 

Ctop  and  tench  Are  Tery  vivacious,  and  much 
more  oasily  transported  alive  than  char  or  trout; 
aod  they  might  b«  profusely  and  with  large  pro- 
lit  propagated  and  nudntaimd  in  even  nMll  and 
shallow  ponds ;  and  yet,  they  continue,  up  till 
near  the  middle  of  the  19th  oentuxy,  to  be  wholly 
unknown  in  the  nnrket  of  Edinbwghl  While 
these  two  speciee  rank  among  the  most  tender 
and  dolicious  of  the  cdililc  fresh-water  fishe?,  they 
are  at  the  game  time  hardy, — they  scarcely  ever 
iidl^-^ihey  agree  well  as  joint-occupants  of  one 
pond, — and,  v  h;  n  stocked  in  the  proportion  of 
one  male  to  tiiree  or  four  females,  they  multiply 
with  great  rapidity;  and,  in  many  a  moorish  and 
Bwampy-spot  of  Scotland,  so  situated  as  to  be 
easily  made  the  basin  of  a  permanent  pond,  they 
might  constantly  bo  produced  in  great  numbers 
either  for  the  private  table  r>r  for  the  ]>ubltc 
market.  Some  excellent  pond-fish,  particularly 
the  common  char^  the  burn-trout,  the  bull-trout, 
the  aalnon-tront,  tiie  hirUng  m  whitlingtrent, 
and  the  Lochleven  speckled  grey  trout,  are  indi- 
genous in  the  waters  of  Scotland,  and  may  easily, 
in  almost  any  situation,  whether  in  moor  or 
park,  be  maintained  in  multitudes  ever  ready  for 
use.  All  that  is  wanted  for  them  is  a  hollow 
piece  of  damp  ground,  with  a  feeder  leading  ioto 
it,  free  from  any  norious  mineral  impregnation, 
— an  embankment,  and  a  sluice.  The  perch  and 
the  pike  are  also  native  fishes  worthy  of  atten- 
tion yet  when  allowed  access  to  a  fish  pond,  they 
must  not  be  allowed  to  become  large  or  to  multi- 
ply prratly,  else  they  will  destroy  the  weaker  and 
more  delicioaa  species.  But  perch,  pike,  and  eels 
ought  rather  to  be  kept  in  separate  pieces  of 
waste  water;  and  the  promiscuous  stocking  of 
them  with  carp,  tench,  and  trout  in  a  large  pond, 
ought,  in  most  instances,  to  be  avoided.  Eng- 
land boasts  among  her  indigenous  fresh-water 
fish  the  tench,  the  dace,  the  gudgeon,  the  rud, 
and  the  barbel;  and  Scotland,  though  she  has 
none  of  theae,  hoasts  the  bream,  the  ohub,  the 
roach,  and,  above  all,  the  unique  and  very  beau- 
tiful gwiniad  of  Lochlomond  and  veudise  of  the 
Castle- Loch  of  Lochmaben.  Scotland,  too,  though 
inieerably  poor  in  fish-ponds  of  fresh-water  fish, 
is  exceedingly  rich  in  most  kinds  of  edible  marine 
fishes  which  frequent  large  arms  of  the  sea,  and 
posseene  lereral  salt-water  fiih-ponda»  itoAed 
principally  with  turbot,  cod,  haddock,  wldting, 
thorn-back,  coal-fish,  and  salmon. 

The  quantity  of  sea-fish  caught  on  the  coasts 
of  Great  Britain  and  Ireland,  and  used  as  food 
for  mnn.  is  so  great  as  to  excite  the  astonishment 
of  most  snporficial  thinkers ;  and  yet  ia  ba  less 
tiian  almeet  any  one  aequainted  with  the  re- 
sources of  the  fisheries,  and  especially  with  the 
number,  wealth,  and  vast  aggregate  extent  of 
the  fishing-banks,  would  readily  anticipate.  The 
belting  fishery  is  fitfiil  and  subject  to  great  and 
temarkaUe  mutatieiiB;  but  moat  of  tlie  other 


species  of  fisheries  are  sufficiently  steady  to  affoid 
hat  eoope  for  employment  without  either  peeti- 

niary  risk  or  mental  enterprise.   A  divinon  of 
attention  between  fishing  and  farming  exton- 
sivcly  prevails  upon  the  coasts  of  Ireland,  and 
on  some  parts  of  the  ooaita  of  Scotland,  and  is, 
more  or  less  in  all  seasonSy  exoeedingly  it^urious 
to  both  occupations;  hat  whenever  fishing  is 
vigorously  proaeoated  as  a  diatinet  avocation,  in 
well-appointed  boats,  by  groups  of  families  or 
entire  village  communiticB  who  have  been  trained 
to  it  from  their  youth,  it  rarely  fails,  nut  merely 
to  affomt  n  good  and  constant  livelihood  to  the 
parties  engaged  in  it,  but  to  furnish  large  sup- 
pliea  of  food  to  the  general  population.  The 
number  of  peraona  at  preaent  employed,  directly 
and  indirectly,  in  the  fisheries  of  Great  Britain  > 
and  Ireland  is  probably  not  less  than  a  quarter 
of  a  million,  the  amount  uf  capital  sunk  in  these  | 
fisheries,  is  astonishingly  great ;  and  the  proteO>  : 
tions  and  aids  afibrded  them  by  legal  enactment 
and  incorporated  aooietiee  have  been  many,  im*  , 
portent,  and  varioua.  In  1688,  tile  number  of  ] 
fishing-boats  employed  in  the  herring  and  cod 
fisheries  was  11,059,  the  number  of  fishermen 
49,164,  and  the  number  of  coopers,  curers,  and 
other  auxiliaries  31,402;  and  in  1837, the  number 
of  fishing-b'^iafo  ompli>yed  in  the  same  two  fish- 
eries was  1 1,494,  the  number  of  fishermen  51,907, 
and  the  number  of  coopers,  curers,  and  other 
auxiliaries  In  1832,  in  connexion  with 

the  British  fisheries,  362,660  barrels  of  herringt 
were  cured,  157,839  barrels  were  branded,  and 
217,499  barrels  were  exported;  and  in  1637, 
397.737  barrels  were  cured,  114,192  barrels  were 
branded,  and  160,866  barrels  were  exported. 
Among  the  principal  sea  tsh  eunently  supplied 
in  a  fresh  state  to  British  markets  are  herring, 
cod,  hng,  salmon,  turbot,  mackerel,  haddock, 
whiting,  coal-fish,  and  soles;  and  in  favourable 
seasons,  so  many  mackerel  alone  as  about  100,000 
per  week  aie  Supplied  to  BiUingfigata  market  in 
London. 

Fish,  in  whatever  state  applied  to  land,  «re  a 

very  powerful  manure.  Their  skin  consist  prin- 
cipally of  gelatine ;  their  softer  parte,  whether 
immediately  below  the  skin  or  among  the  viscera, 
comprise  a  large  proportion  of  oil  or  fatty  mat- 
ter ;  their  scales  consist  principally  of  coagulated 
albomen ;  their  musculu:  or  fleshy  parts  abound 
in  both  ^eeginous  matter  and  nitrogenoua  de- 
inents  ;  their  bones  consist  principally  of  phos- 
phate of  lime  and  carbonate  of  lime  ;  and  even 
their  "guts"  or  refuse,  while  in  a  fresh  or  unde- 
ocMuposing  state,  contain  about  4  per  cent,  of  ni- 
trogen, or  are  ten  times  richer  in  that  all-impor- 
tant element  than  ordinary  farm-yartl  manure. 
Fish  of  all  Icinda,  therefore,  in  all  coo^Uona,  and 
in  all  their  parts,  are  powerful  fertilizers. 

Pilchards,  either  in  a  fresh  state  or  in  a  salted 
state,  Imt  especially  in  the  state  of  refuse,  are 
extensively  employed  as  manure  in  Oomwall  and 
Devonshire.   They  al>ound  in  oily  nmtter,  and 
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exert  a  rery  high  fertilising  power.  They  are 
tumaUy  miMd  with  sand,  soil,  or  aea-weed,  in 
order  to  prevent  them  from  raising  too  luxuriant 
%  crop,  and  they  generally  maintaiu  their  ferttli»- 
ii^  M^Hon  dittii^  a  wsdm  of  jwb.  Tet  both 
pilchards  and  other  iinds  of  fish  prohably  give 
off  the  greater  portion  of  their  nitrogCTious  prin- 
ciples with  eooipumtiTely  great  rapidity,  and 
pnioag  Ihor  manorial  action  principally  by  the 
progressive  evolution  of  hydrogen  and  carbon  in 
the  ooaree  of  the  alow  decomposition  of  their  oily 
matter. 

Sprats  and  the  spawn  and  yoong  brood  of  other 
kinds  of  fish  are  employed  in  enormous  quantities 
H  mmm  in  th»  mtfiotti  diitrieto  of  Kent, 
Essex  and  Suffolk.  A  very  extensive  fishery  ex- 
ists for  the  sole  purpose  of  obtaining  these  for 
the  fimner ;  aai  hat  bscn  tong  wai.  Utteily  com- 
plained of  as  adsstructlTe  nuisance  to  the  fisher- 
ies fur  higher  pnrpo«e«.  "The  nets  used  in  it," 
says  a  Farliamentary  Keport  of  1833,  "are  of  a 
wry  fine  description,  so  small  as  not  to  1st  n  pen 
pa'FS  thr< -icrh,  and  they  enclose  not  only  ppnitp, 
bat  the  spawn  and  young  brood  of  all  other  kinds 
ef  fish;  end  as  Chsee  nets  are  fteqnenily  drawn 
along  the  pround.  and  in  shallow  waters,  during 
the  breeding  season,  and  in  the  winter  months 
before  the  young  fish  are  gone  into  deep  waters, 
an  immense  destruction  of  the  qiawn  and  brood 
offish  is  the  inevitable  consequence ;  whilst,  from 
tiie  almost  unlimited  demand  for  this  species  of 
i—nnrr  ftw  land,  and  then  bong  a  ready  sale  for 
all  that  can  Vr  pnrured,  this  branch  of  fishing 
has  greatly  increased,  and  there  are  at  present 
fioB  40O  to  MO  boats  engaged  in  Stow-boating 
cm  the  Kentish-coast  only,  which  remain  upon 
the  fishing  grounds  frequently  f  r  a  week  together, 
not  for  the  purpose  of  catching  sprats  or  any 
other  fish  to  be  sold  as  food  la  the  market,  but 
nntil  they  have  obtained  full  cargoes  of  dead  fish 
for  the  purpose  of  manuring  the  land."  This 
nanare  is  rery  generally  used  opoo  the  hrnxM- 
diate  r  rs  =  t  nf  Kent,  V.?^-px,  and  Suffolk;  and  is 
also  carried  in  large  quantities  to  districts  10  or 
15  miles  infamd.  It  is  apjdied  in  proportions 
varying  from  25  to  45  bushels  per  acre ;  and  it 
acts  with  highly  fertilizing  power  upon  gravelly 
soils  and  other  kinds  of  poor  lands,  but  usually 
cspends  all  or  meet  of  its  foroe  in  a  single  season. 
One  common  method  of  applving  it  is  to  spread 
it  by  hand,  in  a  fresh  and  unmixed  state,  on  win- 
ter Allow  in  preparation  for  eets ;  and  enother 
Is  to  mix  it  with  soil,  to  allow  it  partially  to  de- 
compose, and  to  cart  it  to  spring  fidlow,  in  im- 
ssedbrte  piepaiatiMi  fsr  tnnipe. 

The  inell  fish  oeBed  sticklebacks  are  otnght 
in  large  quantities  in  the  shallow  waters  on  the 
margins  of  the  fens  of  Cambridgeshire,  Norfolk, 
■ad  liaeolnsbire,  and  used  as  mannn  on  the 
adjacent  lands.  They  multiply  with  great  rapid- 
ity ;  and,  though  small  in  size  and  limited  in 
eoope,  they  aSbfd  the  few  fenaen  a  •omeiriiat 
htptmfflfy,  Ihi7 an qqjilied in tha nm 


thods,  and  nearly  in  the  .<«arae  proportion,  as  the 
sprats  and  sj)awn;  and,  like  these  also,  they  give 
out  most  or  all  of  their  power  in  a  single  season. 

The  refuse  of  such  haddock,  cod,  ling,  salmon, 
and  other  ovdinery  fish  as  are  sold  in  a  ^Mh  state, 
usually  constitutes  one  of  the  thousand  Tr.iscf-na 
neous  ingredients  of  police  manure ;  but  the  re- 
fuse of  eueh  of  these  fish  as  we  osn^t  at  a  great 
distance  from  large  towns,  and  salted  in  large 
quantities  for  preservation,  is  always  a  distinct 
and  bulky  article  of  manure,  and  might  easily  be 
made  a  subject  both  of  increasing  profit  to  the 
fishers,  and  of  increasing  interest  and  value  to 
farmers.  "The  offal  is  preserved  in  rude  pits, 
and  sold  to  the  neig hboosinf  fiurmers ;  bnt  as  it 
undergoes  ve ry  rn pi d  decom posi tion ,  i t  is  bccom i ng 
customary  to  mix  it  with  earth  or  p^t.  Great 
waste,  however,  generally  takes  plaoe  from  the 
ignorance  of  the  fishermen.  The  pits  are  always 
situated  in  front  of  the  cottages,  often  diicr  in 
gravel  or  porous  soil,  and  unprotected  from  rain 
and  snrfkoe  water;  henoe,  whenever  it  rains,  a 
great  deal  of  the  most  valuable  of  thi^  r  ntnnts 
is  carried  off.  Wherever  it  is  found  impossible 
to  elfeot  the  removal  of  these  |nts  to  note  appro- 
priate places,  and  to  exclude  rain  and  surface 
water,  tanks  might  be  formed  at  little  expense  for 
receiving  the  draining?,  and  in  which  they  might 
be  neutraluSed,  and  mixed  with  any  absorbent 
matters.  It  is  probable,  that  in  the  vicinity  of 
establishments  for  the  manufacture  of  artificial 
manures,  the  fiahenneii  wiD  soon  bam  that  the 
offal,  SO  valuable,  might  be  sold  in  a  recent  state 
at  greater  prices  than  thqr  have  hitherto  obtained 
for  it."  [  Davy's  AgricnUnral  Chemutry  by  Shier.] 

The  refuse  of  such  herrings  as  are  salted,  is 
gathered  and  sold,  not  by  the  fishermen  but  by 
the  curers,  and  is  far  less  exposed  to  waste  than 
the  refuse  of  the  ordinary  fineries.  One  kind  of 
it  is  obtained  during  the  process  of  curing,  and 
consists  of  the  brine,  together  with  all  the  salt, 
blood,  oil,  and  other  matters  which  mn  off  with 
it ;  and  this  is  separately  noticed  in  the  article 
Brine.  But  the  chief  kind  consists  principally 
of  the  guts  and  other  oftla  separated  before  the 
process  of  salting,  and  partly  of  a  small  proportion 
of  the  milt  and  the  roe.  This  manure  is  held  in 
high  esteem  by  almost  all  farmers  who  can  obtain 
it ;  and  it  it  generally  used  in  a  fresh  state,  mixed 
up  into  a  compost,  and  applied  cither  largely  in 
preparation  for  green  crops  or  sparingly  in  pre- 
paiatlon  for  white  crops.  In  moet  parts  of  the 
cast  coast  of  Scotland,  it  sella  at  about  2s.  per 
barrel ;  and,  even  when  the  ordinary  expenses  of 
carrying  and  composting  it  are  added,  it  costs  on 
the  average  somewhat  less  than  two^hiids  of  the 
value  of  good  farm-yard  manure.  The  number 
of  barrels  of  herrings  cured  in  Great  Britain  in 
1 841  was  469,680;  and  the  quantity  oi  offid  from 
these  nitist  have  amounted  to  upwards  of  n.r^DO 
tons, — a  quantity  equal  to  63,000  tons  ^of  good 
farm-yaid  uannm,  and  capaUe  of  abundantly 
nanaring  at  least  9^000  aersa  for  an  cntli<e  rota* 
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tion  of  greca  tad  whtte  crofM.   An  inoidantel 

con'^irifTiti'-'n  of  considerable  iniportancc,  too,  is 
th&i  tills  great  lupply  of  valualtie  manure  oocnrs 
to  a  great  Qstonk  ia  the  neigh boarhood  of  wm« 
•ftht  moot  agricultural  districts  of  Scotland.  But 
ft  caution  requires  to  be  borne  in  mind  by  all  who 
use  iierring-rcfuse,  or  indeed  anj  similar  kind  of 
fish-manure,  that  an  esowsive  application  of  it 
to  light  land  is  liable  to  overstimulate  the  soil  for 
a  fow  seasons,  at  the  expense  of  afterwards  en- 
Uifing  upon  It  a  degnt  of  feebkocM  amoiuiting 
almost  to  sterility.  —  Herrings  thcmselvr?,  in  a 
season  of  exuberant  plenty^  have  occasionally  been 
fished  ashore  in  enomotts  qiifitititiM»  ud  laid 
upon  the  land  as  manure.  Bui  tlui  fiastioe, 
whether  viewed  in  the  light  of  economy  or  in 
that  of  morality,  seems  of  exceedingly  question- 
able propriety. — Dwft  AgrieuUurcd  Chemittty  by 
Shier. — Joluison  on  FtrtUhfrt, — Tramaetiont  of 
tkt  ffijihland  Socittjf.—lkinitC*  Baral  Sports. — 

aeum  of  AnimtUed  Nature. — Nunter^s  Gtor'jical 
Essays.  —  MiWs  Husbandry. —  Mortimer'*  Hus- 
bandry.— Conversations  Lexicon. 

FISH-POISON,— botanically  Lepidium  Pisci- 
dium.  A  hardy,  annual,  economical  plant,  of  (hf 
pepperwort  genus.  It  was  introduced  to  Britain 
from  tbo  Sooiety  IsUndi  in  th«  latter  part  of 
last  century.  It  has  usually  a  height  of  about  n 
foo^  and  flowers  in  autumn ;  and  it  possesses  a 
doee  aAnlty  to  eommon  garden  oreas,  only  that 
its  silicles  are  somewhat  elliptical,  while  lliqae  of 
garden  cress  nre  somewhat  orbioular. 
FISH-POND.  See  Fisn, 
FISTULA.  A  deep  callous  ulcer  in  man  or  in 
aoy  of  the  domestic  animals.  The  word  fistula 
properly  signifies  a  pipe  or  a  reed ;  the  epithet 
fistoloaa  is  appUoable  to  any  object  which  hu  the 
slenderly  cyliudrical  form  of  a  reed;  and  the  par- 
ticular kind  of  ulcers  called  fistulas  or  fistulous 
BOKt  noAvo  (his  designation  from  their  sup- 
posed similarity  in  shape  to  parts  of  reeds.  Most 
of  these  ulcers  are  hard,  long,  and  sinuous;  and 
many  commuaicaie  with  somewhat  large  interior 
oarities,  and  have  small  extonial  orifioee. 

FistuliB  nro  cnn  ^  :  1  by  ? 'vero  and  prolonged 
pressure,  by  bruises,  by  blows,  by  the  continued 
preaenee  or  iutorfecenee  of  fbreign  bodies,  and 
by  any  other  excitants  of  great  and  constant 
local  inflammation.   They  occur  most  frequently 
on  the  withers  of  horses,  from  the  effect  of  inju- 
rious pressure  of  the  ssiddle ;  and  they  are  adso 
not  infrequent  in  the  poll  and  tb"  «t'Tnura  of  the 
horse,  and  in  the  shoulders  of  working  oxen;  and 
in  the  bet  of  these  eases,  they  sfiie  from  the  liytt- 
rious  pressnro  of  the  yoke  exactly  in  the  same 
manner  as  those  in  the  withera  of  horses  arise 
from  the  iiyurievspresmire  of  the  saddle.  Sunple 
nhsoesses  or  ulcers  generally  precede  fistula,  and 
'  i  might  in  every  instance  be  very  easily  cured;  and 
I  even  fistuhe  themselves,  in  their  early  stages, 
i )  mighty  in  most  instances,  be  rapidly  reduced  by 
I  mesns  of  gentle  disoutienls;  hot  liilly  fimud 
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istnhe  are, {bribe  most  pert, deeidadly diflkult 

to  be  cured,  and,  in  some  instances,  cannot  be 
reduced  except  by  very  severe  treatment. 

When  any  part  of  n  hone*s  t>ody  subject  to 
fistula  becomes  seriously  excoriated  or  somewhat 
ulcerated,  or  shows  heat,  tenderness,  and  swell- 
ing, it  ought  instantly  to  be  plied  with  fomenta- 
tions, lotions,  and  cooling  ointtnenta.    If  the 
sore,  instead  of  healing,  should  become  an  ab- 
scess, it  ought  to  be  punctured  with  a  lancet,  and 
emptied  of  as  noeli  m  posdhle  of  its  purulent 
matter  :  r  r  rl  n  pledget  of  tow  soaked  with  diges* 
^ve  ointment  should  be  |daoed  in  the  oavi^,  and 
•Aerwards  i«n«Ted,  in  order  to  absoth  tiie  fie^ 
secretions  of  poa   But  when  a  fistula  is  aotoally 
forni'  d —when  the  ulo^T  «>r  tninovtr  ha§  degene- 
ratcJ  into  a  deep  and  callous  cutiditiuu,  and  oon- 
taius  any  hard  sinua  or  sinuses  of  a  strictly  fistu- 
lous character — some  perforating,  rutting,  or 
very  caustic  operation  becomes  indispensable. 
"The  sinuses  or  pipes,"  says  White,  "em  to  he 
laid  open  with  a  knife;  and  if  it  is  practicable,  a 
depending  opening  is  to  be  made,  that  the  mat- 
ter nay  ran  off  freely ;  the  sore  is  then  to  be 
dressed  with  an  ointment,  which  is  to  be  melted 
nnd  p.iured  into  the  cavity  while  very  hot."  I 
Sume  farriers,  of  the  red-hot  school,  who  for  ever  ' 
brandish  the  red-hot  eantery,  reoommend  the  ' 
application  of  murderously  scaldirn:  nnxturesj  i 
and  others  think  themselves  very  gentle  in  reoom-  j 
mending  a snrfhee sponging  withnmistttrs  of  ovie  ! 
part  of  aqua-fortis  and  two  parts  of  water.    But  I 
both  the  shortest  and  the  least  painful  method  ' 
of  cure,  in  all  cases  which  are  not  superlatively  i 
obstinate,  "  is  to  pass  a  seton  from  the  bottom  oif  | 
the  sinus  towards  the  shoulders,  so  as  to  insure 
a  drain  or  dependent  outlet  for  the  matter."  An  i 
insteaee  is  reoMded  1^  Preftssor  Diek  of  n  snr-  ! 
passingly  bad  case  of  fisttila  in  the  withers  having 
been  cured  by  Mr.  Steel  of  Biggar  principally  by  , 
making  dependent  orifices,  deaning  the  woniid,  1 
and  dressing  it  with  stianlnting  WMhss  tmA  di- 
gestive ointm-'nt. 

FISTULA.  .S.  tropical,  evergreen,  medicinal  ] 
tree.   8cc  the  article  Cassia. 

FISTULOr'^  rL.\NTS.  Plants  whose  strms, 
leaves,  or  dowers  have  the  tubular  form  of  pipos 
or  reeds. 

FITS.    See  Fni.EHst. 

FIXED  OILS.  There  are  two  species  of  oil  in 
vegetables,  agreeing  in  Uie  common  propertiea 
of  unetuosity  tad  iaCammability,  but  eeseotinlly  I 
different  in  many  of  their  chemical  qnnlifeien.  | 
The  one,  being  capable  of  being  vulatixed  with* 
out  deoemporitioa,  is  named  v^tOSt  th« 
other  is  denominnt-d  nrrff  nC,  Thf  Intter  is 
generally  contained  in  the  seeds  and  fruits  of 
vegetables,  and  varies  in  its  properties^  accord- 
ing to  the  plants  by  which  it  is  afforded.  Tha 
fixed  oib  are  extracted  by  pressure,  and,  accord- 
ingly, are  frequently  called  expressed  oils.  When 
the  pfooew  is  aided  by  hent,  the  action  of  whidi 
is  to  isader  the  oil  mere  fluid,  the  product  ia  «»• 
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m  |Nwe.  Th«  punt  tAU  am  thow  «*• 

preyed  from  the  fruit  of  the  olive,  or  tlie  scrdn 
of  the  mlntomd;  oiheiiyleM  pure,  oome  from  f!ax- 
■Bad  ud  hemp^Md.  ^Hmm  oils  are  umallj  fluid, 
bat  of  a  tomewhat  thick  consistence,  and  liable 
to  conceal  at  verj  moderate  colds;  palm  oil  is 
even,  QAturallj,  concrete.  When  fluid,  they  are 
tnuaaparent,  of  a  yellow  or  jellowisb  green  co- 
lour, and  capable  of  being  rendered  quite  trans- 
parent bj  the  use  of  animal  charcoal  Thej  are 
inodarau  md  inripid,  at  laMi  if  Atf  have  been 
o'  tAiu-  d  vith  due  care ;  and  free  from  the  mu 
diag;inous  and  extractiTe  matter  of  the  plants 
fMm  whenoe  Uwjr  oome ;  are  lighter  than  water, 
with  which  thej  do  not  unite,  and  are  very  spar- 
injly  "olnble  in  alcohol,  with  the  exception  of 
costcir-oiL  At  a  temperature  below  600^  Fahr^ 
tbtj  wtmtin  unduagod.  In  the  neighboarhood 
'>{  this  temperature,  however  th?  v  hr?gln  to  boil, 
and  tu  diaenipige  an  inflammable  vapour;  but 
tlM  oil  that  oondtoied  ti  altered  in  ite  proper* 
ties,  it  loses  its  niildnees,  becomes  more  limpid 
and  volatile,  a  portion  of  carbon  being  likewise 
deposited.  TraiiMiiittsd  through  an  ignited  tube, 
fixed  oil  is  converted  into  carbonic  acid  and  car- 
bureted hydrogen,  with  a  small  portion  of  acid 
Ucjuor,  and  a  residuum  of  cbarcoaL  In  the  open 
■ir,  it  bane  with  a  clear  white  light,  and  forma- 
tion of  water  and  carbonic  r.cid  c^a?.  According- 
Ij,  the  hxed  oils  are  capable  of  being  employed 
far  tbe  parposee  of  ertiflefal  illaiBiaBtioa,  m  well 
in  la.mp9  as  for  the  manufacture  of  gas.  Fixed 
oils  oodergo  considerable  change  by  exposure  to 
the  tar.  The  rancidity  which  then  takes  place 
is  eooeaioned  by  the  mucilaginous  matters  which 
they  contain  becoming  acid.  From  the  opera- 
tion of  the  same  cause,  they  gradually  lose  their 
Ihnpidiiy,  and  some  of  them,  which  are  henoe 
caJli-d  drying  oih,  become  so  dry,  that  they  no 
longer  feel  unctuous  to  tbe  touch,  nor  give  a 
ttatB  to  paper.  This  property,  for  whioh  Bowed 
oil  is  remarkable,  may  be  communicated  quickly, 
by  heating  the  oil  in  an  open  vessel.  The  dry- 
ing oils  are  employed  fof  making  oil-paint,  and, 
mixed  with  lamp4)]aek,  comtitute  printers'  ink. 
Daring  the  process  of  drytDg,  oxyj^en  is  absorbed 
in  oonaiderable  quantity.  This  absorption  of 
Mtyfen  if,  niider  eettain  etreamitanoei,  so  abnn- 
dritit  and  rapid,  and  accompanied  with  such  a 
free  diaengegement  of  caloric,  that  light,  porous, 
eonlHUtible  material^  soeh  as  lamp-bbick,  hemp 
er  eotton-seed  may  be  kindled  by  it.  Many  in- 
staae^  of  spontaneous  combustion  have  occurred 
from  this  cause.  The  same  thing  happens  with 
mixtures  of  oil  and  fine  charcoal,  and  with  lamp- 
black wrapped  up  in  linen;  from  whence  it  is 
eoiyectured,  that  many  extensive  fires,  which 
have  bieicea  oat  m  ootton  manafiwteriet,  and 
fjr  whic'.  rj  J  crui  -^  couM  be  assigned,  must  have 
arisen  from  this  spontaneous  inflammability  of 
ofla  Rzed  oili  oidle  with  the  eommott  metalBo 
oxides.  Of  these  compounds,  the  most  interest- 
iag  ia  that  with  the  oxide  of  lead.  When  Un> 
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t  eoed  oil  is  heatad  with  •  mall  quantity  of  Kth- 
'  arge,  a  liquid  results  which  is  powerfully  drying, 
and  is  employed  as  oil  varnish.  Olive-oil,  com- 
bined with  half  its  weight  of  litharge,  forms  the 
common  diachylon  plcuUr.  The  fixed  oils  are 
readily  attacked  by  alkalies.  With  ammonia, 
thuy  form  a  soapy  liquid,  to  which  the  name  of 
votatUt  UtUnmt  ia  appUed.  They  are  oxidated 
by  a  number  of  tbe  acids  ?  ilnhnrlc  acid  soon 
renders  them  black  i  the  oxygen  of  the  acid 
attraetiant  pert  «f  the  hydrogen  of  the  oil,  and 
causing  the  deposition  of  charcoal ;  and  if  heat 
is  applied,  a  large  portion  of  sulphurous  acid  is 
disengaged,  and  efon  aulphur  is  evolved.  Nitric 
acid  renders  then  thick ;  if  heat  is  applied,  the 
action  is  more  rapid,  and  ii  yellow  colour  is 
communicated,  the  oil  being  rendered  concrete. 
Chlorine  thickois  oil,  and  vandan  it  white. 
When  boiled  in  sulphur,  a  coinpound  is  formed 
of  a  brown  oolour,  a  very  fetid  smell  and  acrid 
taate.  It  Ukewia^  when  hinted,  tUaaolves  pho^ 
phorus,  forming  a  liquid  which  becomes  lumi- 
nous, when  exposed  to  the  air.  Olive-oil,  accord- 
ing to  the  analysis  of  Oay-Lttssao  and  Thenard, 
consists  of  carbon  77J113,  oa^goi  9l4S7,  and  hjr- 
drogon  1.3.3e(). 

FIXTURES.  AU  such  parU  of  premises,  whe- 
tiier  erected  by  liimaelf  or  not,  as  »  tenant  can- 
not lawfully  remove  or  take  down  at  the  expira- 
tion of  his  tenancy.  The  law  resipecting  them  is 
ill-defined,  and  admits  of  far  more  liberal  inter* 
pretation  in  the  case  of  manufacturers  than  in 
the  case  of  farmers ;  and  in  order  to  prevent  dis- 
putes, special  agreement  respecting  fixtures  of 
any  importance  should  be  made  with  the  land- 
lord and  recorded  in  the  covenant  or  lease.  Yet 
a  general  principle  seems  to  be  explicitly  enough 
embodied  in  the  law,  that  all  erections  direeUy 
founded  in  the  land  are  legally  fixtures,  and  that 
erections  resting  on  some  mediate  substance  are 
not  fixtnrfls ;  so  that  a  brewery  still  set  in  brick- 
v  ork  founded  in  the  soil  is  a  fixture,  and  a  barn 
on  a  frame  resting  on  the  surface  of  the  ground 
is  not  a  fixture.  The  technical  name  for  the 
demolition  or  the  unlawful  removal  of  any  struo- 
ture  or  part  of  a  structure  of  the  legal  nature  of 
a  fixture,  is  waste;  and  Williams,  speaking  on 
the  sttlgect  of  waste  in  his  Varmers*  Lawyer,  says, 
"  If  the  house  was  uncovered  at  the  commence- 
ment of  the  lease,  it  is  no  waste  if  the  tenant 
suffers  it  to  fall  Into  fUrther  decay,  without  pull- 
ing it  down ;  or  if  the  walls  were  uncovered  or 
insufficiently  supported,  or  if  the  house  was 
ruinous,  and  the  tenant  suffers  it  to  be  as  it  was, 
without  permitting  it  to  become  more  ruinous. 
So  also  it  is  no  waste  if  the  tenant  removes  fur- 
naces, coppers,  or  other  utensils  of  trade,  though 
fixed  to  the  freehold,  if  he  removes  them  before 
the  expiration  of  his  term;  but  if  he  permits 
them  to  remain  after  the  expiration  of  the  term, 
he  eamot  renoTC  them,  (br  they  are  then  vested 
in  the  reversioner  or  landlord.  In  like  manner, 
green  and  hot-honses  are  remoTable;  so  a  bam 
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enoled  on  the  pnmlses  apon  Uoekt  of  timber;  | 

and  this  notwithstanding  there  l>e  a  covenant  to  [ 
leave  all  buildings  which  then  were  or  should  be 
erected  on  the  premises  in  repair ;  for  such  cove- 
nant BMUU,  that  dio  tMiaiit  ihaU  leave  all  build- 
in  nnncxed  to  and  become  part  of  the  rever- 
sionary estate:  but  if  the  tenant  will  actuaUj 
iNiiUI,  be  moet  leave  thebaiUingi  for  tbe  benefit 
of  the  landlord  ;  thus  if  the  t  rnnnt  erect  a  beast- 
house,  a  carpenter's  shop,  a  cart-bouse,  pump- 
home,  or  fold-yard  wall,  letting  raeh  buildiiigt 
into  the  ground,  he  cannot  remove  tbe  nine ; 
for  there  is  a  distinction  between  erections  ne- 
cessary to  the  purposes  of  trade  or  manufactures, 
mdi  as  hot-hoQses,  and  the  like,  and  those  that 
are  requisite  in  order  to  tho  Ivetter  enjeyinf>nt  of 
the  land  deoused,  such  as  beast-houses  and  tbe 
libe ;  and  therefore  those  of  the  bitlar  description 
are  not  removable  by  the  out-going  tenant,  but 
must  remain  for  the  benefit  of  the  inheritance." 
A  conservatory  on  a  foundation  of  brick -work  or 
loasonrj,  and  attached  to  a  dwelling-house,  is  a 
fixture  ;  an  oven  is  a  fixture ;  and  an  edging  of 
boxwood,  shrubs,  and  fruit-trees,  though  planted 
by  tbe  tenant,  are  fiKtures;  but  a  pump  erected 
by  a  tenant,  in  such  a  manner  as  to  be  remov- 
able without  damage  to  the  a^joimng  property, 
is  not  a  fixture. 

F  L  ACOURTI A.  A  genus  of  tropical  evergreen 
shrubs  and  trees,  forming  the  type  of  the  natural 
order  Flacourtiancae.  This  order  comprises  only 
three  genera,  and  waa  fermefij  indnded  in  the 
order  Tiliacese.  Its  seeds  are  attached,  upon 
a  branched  plaoenta,  to  the  inner  lining  of  its 
fimit;  bat  its  other  diaraetars  are  more  or  less 
identical  with  those  of  the  lime  trees.  Eight 
species  of  the  genus  Flaoourtia,  all  white-flower- 
ed, and  varying  in  height  from  4  to  24  feet,  have 
been  introduced  to  Britain  from  and  South- 
em  Africa ;  and  four  of  these  are  more  or  less 
valued  in  their  native  country  for  their  edible 
finiit ;  while  one  in  partiealBr,  F.  Bcmonl^i,  is  a 
well-known  small  fruit-tree  of  Madagascar. 

FLAG.  Any  rigid,  sword-leaved,  herbaceous 
aquatic  plant, — particularly  the  wild  iris,  the 
calamtis  aromaticus,  and  the  fiat-abaped  species 
of  AroidciB,  Fluviales,  and  CrperaceB? ;  nl'o,  the 
furrow-elioe  of  lea-lands ;  also,  the  turi  or  sur- 
beenlUoe  of  lands  aabjeeled  to  tbe  proeess  of 
paring  and  burning  ;  also,  any  large  flat  paving- 
stone,  particularly  a  stone  of  hard  and  thickly 
laminated  grcywacke  or  sandstone. 

FLAIL.  A  hand  implement  for  threshing  CORt. 
It  is  both  simple  and  ancient ;  it  is  the  only 
threshing  implement  in  use  over  a  large  portion 
of  Continental  Europe;  aad  tbo«q{h  noir  veiy 
generally  superseded  in  Britain  by  threshing 
machines,  it  continues  to  be  in  use  for  general 
purposes  OB  mtdtltttdea  of  small  fannt,  and  for 
particular  purposes,  such  as  the  thr^ing  <mt  of 
garden  crops,  of  sinall  soed  crops,  and  of  speci- 
mens or  samples  of  the  gnun  crops,  on  even  large 
farau.  It  ocaaiti  of  »  hand-etalT,  or  light  ashen 
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rod,  of  aboQt  5  ftet  in  length ;  »  bealsr  or  rod 

of  ash,  thorn,  or  other  wood,  of  from  "0  to  36 
inches  in  length  and  1^  or  1^  inch  in  diametw; 
and  such  a  mutual  attachment  of  the  band^laff 
and  the  beater,  as  vritt  aHvw  the  latter  ficea  phqr 

both  in  striking  the  com  and  in  gyrating  round 
the  head  of  the  thresher.  The  method  of  using 
the  fiail  ia  so  wdl  and  vnivetaalljr  known  as  not 

to  require  description. 
FLAMMULA.  See  Cuxatis. 
FLANK.  Tbe  part  of  a  quadmped*s  bodj 

which  extends  from  the  ribs  to  the  hauncheb. 

When  the  flank  of  a  horse  is  abnormally  large, 
it  is  aocompanicd  by  weakness  in  the  loins  and 
too  great  length  in  the  Imbk;  and  when  it  is 
hn!!n\v,  if  intiirntc?  cnmpnnitive  shortness  in 
the  transverse  prooesses  of  the  lumbar  vertebra, 
and  oooseqnent  insnffieieney  of  spaoe  for  the  dne 
attachment  of  the  large  muscles  of  the  loins. 
Either  fever  or  a  diseased  state  of  the  lungs  is 
indicated  by  a  comparatively  rapid  rising  and 
falling  of  the  flank  in  respiration. 

FLAP  OF  THE  EAR.  The  penduIoii«»  part 
of  tho  ear  of  a  dog.  A  great  tumefaction  boxue- 
times  takes  pbwe  in  the  flap,  partionlaxly  of 

spaniels,  ho' Hid H.  pointers,  srttrrs.  and  riondlcs; 
and  whenever  the  tumour  is  either  stubborn  or 
of  enormoos  nae,  it  ought  either  to  be  openid  up 
from  end  to  mdwitb  a  tanoet  or  pien»d  through 
with  a  scton. 

FLAT- PEA,— botanically  Platjflobium.    A  ge- 
nve  of  ornamental,  AnstraUaa,  evergreen  dirobe,  | 
of  the  lotus  division  of  the  Icgtiminous  order. 
Four  species,  all  orange-flowered  and  about  4  feet  | 
high,  have  been  intniduoed  to  the  greenbooaee  I 
of  Britain.  ; 

FLAT^OTTTER  9PAT)E.    Sec  BuEAST-PLoron.  ; 

FLA  V  KKIA.   A  genus  of  herbaceous  plants,  of  , 
the  sunflower  dirision  of  the  composite  order.  | 
F.  Cotiira>/frl>a,  called  by  Cavanillos  MiUeria  Con- 
tratfcrba,  is  a  biennial  rooted  native  of  Chili  and 
Peru,  and  waa  introdneed  to  Britain  toward  the  i 
close  of  last  century ;  and  it  is  a  medicinal  plant,  1 
and  is  used  in  its  native  country  as  a  yellow  dye. 

FLAX, — botanically  ZiMum.  A  genus  of  plants,  I 
of  tbe  carnation  iamily.  Four  species  are  indi-  > 
genous  in  Great  Britain  ;  upwnnl^  nf  forty  species 
have  been  introduced  from  foreigu  couutrics ;  and  i  ^ 
about  twenty  additional  epedes  have  b«en  aeleB-  ' 
tifically  described.    Seven  or  eight  of  the  intro-  I 
duced  exotic  species  are  evergreen  undershrubs ;  ,  | 
seven  or  eight  are  hardy  annuals  or  bienniab ;  1 ' 
and  most  of  the  others  are  hardy  psrenaial-rooted  i  > 
herbs.    All  the  calyxes  of  the  gentis  have  five  i 
entire  sepals ;  all  the  corollae  have  five  iuferiorly-  i 
plaoed  petals;  and  all  theoapeules  have  tea  oeOs;  ■ ' 

The  PrincijKif  Sjj^cie*  of  /7(i,r. — The  common  || 
or  most-used  species,  Linum  utitatCtsimum,  is  a 
reputed  native  of  tlw  oocopfidda  of  Britain,  but 
either  was  introduced  ftom  JSflTP^  haa  ariaea 
out  of  the  cultixfation  of  some  of  Hm  wilder  spe- 
cies. Its  root  is  simple,  fibrous,  aad  annual  \  its 
stems  are  snootily  slender,  ereot,  wmI  genmlly 
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i  ■oHlai7,t»d  diride  into  nun)m>n8branchefl  near 
!  the  top.  and  usually  attain  a  height  of  from  IB  to 
I  24  inches ;  its  leaves  are  alternate,  narrow,  lanoe- 
,  olata^  wad  tooMwliat  i^iieoiw;  tta  floisen  grow 
j  in  a  corymbose  pftnicle,  hare  a  pale  purplifh  Mnc 

I  colour,  and  bloom  in  Jons  and  July ;  its  cspsults 
|i  are globolvudalNNit the pease;  audits 

I I  neda  are  flat,  vni,  ^ossy,  oatwardly  brown,  and 
mwardly  white,  with  highly  moeilaginoua  skin, 

I  i  and  powerfully  oily  cotyledons. 

I I  The  white-flonpmcl  vuiely  of  this  species,  L. 
tf.  jforf-allo.  poffe<»sc?  tli»?  same  habit  as  the  nor- 

|,  mal  plant,  bnt  has  white-coloured  flowers,  and 
,  •  gnsrallf  m  whiter  and  fifMr  lilnw.— The  «val- 
headed  variety.  L  u.  oiifnta  oi-ata.  is  coiDpnra- 
'  tiTely  short  and  rigid  in  its  stem,  and  has  oval- 
shaped  and  somewhat  pointed  capsules. — The 
tallest  wietf,     ».  oAusMtitm,  is  distinguished 
'  Vr  the  comparatiTc  length  and  slendemess  of  its 
stemsw — Other  varieties  are  somewhat  numerous ; 
and  MOM  are  pwpohriy  eharaeteriied  Ky  entalii 
j  distinguifhable  ptculiarilies  in  their  habit,  and 
1  others  by  the  countries  whence  they  are  obtained, 
a*  Ae  Riga  flax,  tlie Dvtdi  ll«E,ind  the  BunImi 
lax.   However  mnch  these  varietiee  difier  from 
one  an'^thcr  in  difstinctive  feature*  nnd  in  the 
I  taBount  and  quality  of  their  produce,  tiiey  ail, 
I-  vhca  gR»wn  for  a  few  j«u«  in  fb«  mum  ebtmn^ 
I  ftanccs  and  with  the  Fame  culture,  become  so 
:  completely  assimilated  to  one  another  as  very 
\'  strfldsgly  to  eviiHw  thev  qwdio  identitj;  and 
;  yet  they  are  originally  so  very  dificrent  in  their 
'  height,  bullc,  strength,  and  carlinese,  and  espe- 
cially in  the  quality  of  their  fibre  and  the  amount 
I  of  thdrtnds,  that  ihcjreqiiliie  to  be  well  noted 

i    frrm  cnc  nnnthcr  nnd  kept  perfectly  distinct. 

One  variety  is  low  in  stature,  rapid  in  growth, 
!  coum  in  Mm,  and  proliflo  in  seed,  and  is  cftm 
well  adapted  to  the  producing  of  mere  Eceds;  ano- 

!  ther  variety  is  very  tall,  fine,  and  slender,  and 
I  salts  well  for  the  production  of  excellent  fibre 

j  j  nsder  the  most  favourable  dioitniBtanees  of  cul- 
ture ;  nnd    ther  varieties  possess  intermediate 

I  characters  and  adaptations,  fitting  thrai  for  dif- 
fcmt  soib  and  sttnaticoi,  and  fer  the  divenified 

crroix'^'J  P'jrpos:?  of  the  flax  husbandrj*. 

One  grand  use  of  the  common  flax,  in  it*  seve- 
nJ  fnneties,  is  the  production  of  fbre  for  tlie 
inannfttetore  of  all  the  nmHitadea  of  kinds  of 
linen  fabric ;  and  another  grand  use  is  the  pro- 
duction of  seeds,  partly  for  food  to  cattle,  partly 
tat  Hhm  espmrion  of  linseed  oil,  and  putilT  ftnr 
purpo«^  of  medicine.    So  exceedingly  important 
ia  the  production  of  flaz-fibrc,  linMed-cake,  and 
Kmeed^  that  Hbn  AievMion  of  it  in  identity 
with  the  cultivation  of  the  flax  plant  must  occu- 
'  pv  mn«t  of  the  sequel  of  the  present  long  article ; 
I  r  and  as  to  the  medicinal  uses  of  the  seeds,  they 
'I  avfn,  in  mnnflroaa  eeees  and  in  several  methods 
j '  of  preparation,  as  excellent  emollients  and  demul- 
-  eents.   "The  mucus  obtained  by  infusion,"  says 
Dr  JL  T.  ThenMB,  "is  n  dmp  and  twj  unM 
doMdocBt  in  cttMirh,  pnennonin)  diarrbceiy  and 


djiteteiy,  Yiieend  ibtannBations,caIcul  n  s.  gonor- 
rhoea, ardor  iirinfp.  snd  durinp  the  c xliiliiticn  of  ! 
oxymnriatti  of  mercury.  W  hen  the  seeds  are  boiled  I 
in  water,  the  nracna  ia  eXitaincd  in  naioa  with  a  | 
pf^rtion  of  the  oil.  forming  an  UFcfi;!  Irrnl  remedy 
^vhen  given  in  the  form  of  enema  in  abrasions  of 
the  intsetlnei  end  tenesmus,  pcrtiealarlj  in  the 
:.(!^: need  Stage  of  pnciperal  fever.   The  seeds, 
ground  into  powder  or  meal,  and  simply  mixed 
with  boiling  water,  form  an  excellent  poultice." 
The  uses  of  the  seeds,  both  whole  and  ground, 
both  in  internal  exhibition  nnd  in  external  appli- 
cation, are  valuable  also  in  cattle  medicine.  See 
the  article  Lnivssn. 

The  English  or  perennial  flax,  Linum  an^icvm 
or  Linum  perenne,  prows  wild  on  chalky  soils  in 
the  south  of  £ngland.    Its  root  is  pert;nnial ;  its 
sterna  are  numerous,  branching,  spreading,  and 
usually  from  24  to  30  inches  high  ;  its  leaves  are 
alternate  and  lanceolate ;  its  sepals  are  smooth, 
obovnte,  and  ohtuse ;  ite  flowers  are  large  and 
blue,  and  bloom  in  June  and  Juh  .  rtnd  its  fibre 
is  strong  and  somewhat  coarse,  and  cannot  with- 
out diflleaUy  be  separated  tnm  the  woody  matter 
of  the  stems.   This  wptdn  can  be  profitably  cul- 
tivated on  pf^or  lijiht  chalky  soils,  of  the  kind  on  ' 
which  it  growswild;  but  though  often  recommend-  i 
ed  and  often  ]mt  to  the  trial  en  other  soils  and  I 
in  other  situations,  it  cannut  be  cultivated  on  any 
of  these  with  sufllcient  success.  1 1  nowhere  yield  s 
an  available  crop  till  the  eeoond  year  after  losrin  g ; 
but,  in  favourable  circumstances,  it  afterwards  ' 
lasts  and  produces  through  a  considemble  series 
of  years.     Though  far  inferior  to  the  common 
flax,  it  seems  superior  to  all  the  other  species  yet  ^ 
tried  for  the  profitable  produce  of  fibre.  i 

The  purging  flax,  Linum  catAarticum,  is  a  na>  | 
ti««  of  dry  and  billy  poatutee  in  varloua  parts  of 
Britain.    Its  root  is  annual  and  small ;  its  stems 
are  erect,  smooth,  leafy  and  delicate,  simple  below,  ; 
divided  above,  and  from  3  to  0  inches  high ;  its  j 
leaves  are  oppoaite,  Isnoeolato,  obtuse,  and  entire ; 
its  flowers  are  small  and  white,  nodding  in  the 
bud,  and  erect  in  the  bloom,  and  they  usually  ap-  ^  1 
pear  tnm  June  till  August;  and  ite  seeds  are  j 
)enow  and  shining.    This  plant,  whether  in  a 
green  or  in  a  dried  state,  has  little  smell  and  a  . 
bitter  taste.  It  is  beikdlqraome  of  the  peasantry 
in  ale  or  beer  for  the  cure  of  rheumatism ;  and  it  ' 
figures  both  in  mediro-botnnical  works  and  in  ' 
the  London  and  Dublin  pharmacopoeias  as  a  usc- 
ftd  purgative;  but  it  possesses  no  peculiarly  ad- 
vantnrrcnT;?  prnprrtio'?,  and  ought  to  be  dismissed 
from  the  materia  medica  as  a  usurper  of  the  place  | 
of  better  dnga.  j 

The  narrow-leaved  flax,  Linum  angrutifolium, 
grows  wild  in  sandy  pastures  in  various  parts  of  ' ' 
Britain.    It  has  a  perennial  root  and  a  height  of  I 
about  IS  or  l/i  inches,  carries  purple-coloured  I 
flowers,  and  usually  blooms  in  July    The  large- 
flowered  flax,  Linum  grandi/orum,  is  a  perennial- 
footed  native  of  the  aouth  of  Snrope,  and  was 
intndiioed  to  Britain  in  1880.  ItCMncahand. 
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some  blue  6ower8,  and  blooms  in  June  and  July. 
~Thd  Btriot  flax,  IAwm»\  striettunt  is  a  biennial- 
rooted  native  of  the  eouth  of  Entope,  and  was 

introduced  to  Britain  about  the  middle  of  last 
century.  It  oarriea  yellow  flowers,  is  usually 
about  a  foot  high,  and  blooms  from  May  till  July. 
— The  Karhouio  flax,  Linum  nnrloMnse^  is  a  her- 
baceous evergreen  of  the  south  of  France,  and 
was  introdaoed  to  Britain  about  the  same  time  as 
the  atrlot  flan.  It  U  tiittillr  firon  £  to  feet 
hii^h  and  if  carries  blue  flowers,  and  blooms 
from  May  till  July. — The  haixy  flax,  Linwn  hir- 
MtfWR,  i*  ft  perauiial'footed  mtiTo  of  Austria, 
and  was  introduced  to  Britain  about  the  same 
time  as  tho  two  preceding  species.  It  is  usually 
from  16  to  24  inches  high;  and  it  carries  blue 
flowers,  and  blooms  in  July  and  August. — The 
alpine  flax,  Linum  alpinum,  is  a  perennial-rooted 
native  of  Austria,  and  was  introduced  to  Britain 
in  173B.  It  it  lUttaUy  from  4  to  8  ineheo  high; 
and  it  bears  Miie  flowers  in  July  and  August. — 
The  aufl'ruticose  flax,  Linum  mjfrtuicowm^  it  a 
•mail  evergreen  nndenhnth  of  Spain,  and  was 
introdviced  to  Britain  about  the  middle  of  last 
century.  It  has  a  height  of  from  10  to  15  inches, 
and  It  carries  pink  flowers,  and  blooms  in  August. 
— Tba  qieeiee  now  enanerated  are  probably  the 
nearest  to  the  common  and  the  English  species 
in  the  value  of  their  fibre ;  and  all,  as  well  as  the 
great  majority  of  the  femaining  epeolee,  have  an 
ornamental  appearance,  and  are  more  or  less 
worthy  of  a  place  in  tho  flower-garden.  The  ao- 
noal  and  tnennbl  omanMntal  species,  and  abo 
•ome  of  the  perennial-rooted  kinds,  should  be 
sown  in  the  open  border ;  the  dwarf  .species  look 
well  either  on  rock-work  or  in  pots ;  the  hardy 
andenhrahby  speoies  do  well  in  any  Icind  of  light 
soil ;  and  the  frame  and  ^ecnhouse  kindf  BUO- 
oecd  best  in  a  mixture  of  loam  and  peat. 

ffuloryof  Briliak  /^ur^CMhifK— Fkx  haa  been 
cultivated  in  England  and  Scotland  from  time 
immemorial ;  and  yet  has  never,  in  these  coun- 
tries, acquired  the  character  of  a  regular,  syste- 
matic, and  prominent  article  of  culture.  In 
some  districts  and  in  fitful  circumstances,  it  has 
secured  a  considerable  amount  of  attention ;  but 
in  Orant  Britain  as  a  whole,  and  even  at  tinee  of 
meagre  or  interrupted  supply  from  CJontinenlal 
Europe,  it  has  nowhere  been  treated  as  a  steady 
and  regular  crop  for  the  aake  of  ite  fibre.  **  A 
sufficient  quantity,"  remarks  the  General  Report 
of  Scotland  in  ISl  1,  "  has  not  been  hitherto  culti- 
vated to  supply  the  wants  of  the  country.  Evcn.in 
the  present  time,  when  the  difliculty  of  pnocuring 
foreign  supplies  is  so  great, and  when  consequently 
imported  flax  has  risen  tar  beyond  its  former  me- 
dinn  prioe,  ite  colture  in  Sootland  haa  not  in- 
creased, notwithstanding  all  the  advantages  that 
are  offered  for  its  cultivation  by  premiums  of 
oonriderable  value,  l>oth  in  tho  quantity  of  flax, 
and  the  production  of  its  seed.  Yet  a  great  ex- 
tent of  the  soil  of  Scotland  is  well  adapted  for 
raiding  this  crop  to  full  perfection ;  and  the  cir- 


cumstance of  this  article  not  being  grown  in 
quantity  saffioient  to  supply  »>half  of  the  demand, 
matt  either  be  owing  to  tlM  pfiee  not  being  ade> 

quate  to  the  expense,  or  the  difTicalties  in  the 
way  of  ite  cultivation  serving  as  a  discourage- 
ment  to  the  husbandman."    The  chief  hinder^ 
ancee,  however,  and  such  as  LccamL-  increasingly 
felt,  and  went  far  ff>r  n  number  of  years  to  drive 
the  very  name  of  tiax  out  of  the  nomenclature  of 
Britieh  huduuidrjr,  wete  tlie  ettpfweed  pveetrioos- 
ness  of  til  '  crop,  the  suppn-^fc?  exhausting  eSeet 
of  it  upon  the  soil,  the  withdrawal  of  tlie  bonn- 
ties  former^  oCeced  for  it*  onltiviUion,  tlie  pre- 
vailingly bad  methods  of  preparing  the  fibre  for 
the  manufacturer,  the  excessive  inroad  which  the 
preparation  of  the  fibre  made  upon  the  ordinary 
avocations  of  the  fbrm,  the  facility  of  obtaining 
good  and  cheap  prepared  flax  from  the  Continent, 
and  the  vaonnuus  and  increasing  substitution  of 
linen  fiibrioe  by  fabciee  of  eottea.  But  within 
the  last  few  years,  attention  has  been  aroused  in 
England  to  the  home-production  of  flax-seed, 
with  tlie  view  of  superseding  the  large  and  in- 
creasing importation  of  oil-odte  for  the  feeding 
of  cattle.    Mr.  John  W^rnos,  an  enterprizing 
Norfolk  gentleman,  ungiuaied  the  new  move- 
ment ;  and,  upon  instituting  comparative  exper- 
iments, he  obtained  from  the  seed  alone  much 
more  remunerating  returns  than  had  usually 
been  noUied  in  Ckreat  Britain  and  Irdnad  from 
the  fibre;  and  he  has  satisfactorily  shown,  that 
without  calculating  anything  whatever  for  the 
value  of  the  fibre,  the  flax-plant  can  He  so  culti- 
vated as  successfully  to  compete  with  the  present 
routine  field  cropa  of  the  British  farmer.  Other 
experimentalists,  too,  have  brought  out  corrobo- 
rative results :  and  in  partienlar,  atveral  gentle- 
men of  Norfolk,  Suffolk,  and  Essex  obtained  flax 
seeds  at  the  rate  of  from  20  to  29  bushels  per 
acre,  and  Mr.  Negue  of  Crimpleshau  near  Down* 
ham  in  Norfolk  obtained  them  at  the  rate  of  32 
bushels  per  acre;  so  that  a  very  clear  and  en- 
couraging prospect  exists  of  flax-culture — if  not 
in  the  elaborate  form  of  producing  fibre  for  fine 
linen  fabrics,  at  least  in  the  very  facile  and  simple 
form  of  producing  seeds  for  cattle-food — becoming 
a  regukr  and  important  department  of  tike  agri- 
cultural industry  of  Britain. 

The  cuHivation  of  flax  was  introduced  to  Ire- 
land from  the  low  Ckrantriee  iMfore  the  close  of 
the  17th  century ;  and  it  for  a  long  period  largely 
engaged  the  attention  of  the  farmers  throughout 
most  of  Ulster  and  part  of  Leiuster.  It  was  aided 
and  stimulated,  for  npwaidi  of  a  oentury,  by  the 
most  liberal  parliamcntnry  grants,  ant^  hr  t  oiia- 
ties  on  exportation;  and  it  was  far  better  suited 
to  the  economy  of  the  tmell-fonn,  bead-hoc  ing, 
and  limitc  ll ,  r  .tational  system  of  Ireland  than 
to  the  large-farm,  horse-hoeing,  and  fallow-crop- 
ping system  of  Oreat  Britain.  The  circumat&nces 
in  which  the  fibre  was  used,  too,  were  such  as  to 
protect  the  Irish  cultivators  from  the  injuriooa 
eficcts  of  competition  with  the  better-skilled  and 
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ihm  man  indiMtrknu  oalUyaton  of  BelgiuBi  tad 

I  Holland ;  so  that,  though  the  preparation  of  the 

I I  fibre  for  the  manufactarer  was  exceedingly  faulty, 
( I  and  greatly  damaged  the  general  ^u^lity  of  the 
1 1  wtiole,  the  work  of  oultivation  oontinned  to  be 

earned  on  with  vigour.  T?iit  ;iftf'r  thf*  year  1824, 
1^  when  the  pariiameotary  graau  and  bounties 

li  i^h^d  in  both  spirit  nnrl  amount  till,  after  the 
'  lapse  of  a  few  jears,  it  seemed  dwindling  away 

*  to  eitiiMtkm;  Mid  though  plant,  soil,  climate, 
,  Mid  social  oiroamstances  were  all  favourable,  the 

' '  method  of  preparing  the  fibre  was  so  bad  as  al- 
, !  most  to  forbid  all  hope  of  such  improvement  as 
aij^l  Bueceisfully  c<»ap«to  with  continental 
'.  flowers.    In  1S41,  however,  the  Belfast  Flax 
JaiproTement  Society  wa«  formed  to  give  a  new 
faapdhe  to  tlw  cnltifwtion ;  ud  it  flpMdily  wigi- 
f   nated  namcrous  active  auxiliaries,  and  spread 
I  £k  and  wide  mMsea  of  aroosing  iafomation, 
wkUk  introdiMed  »  totally  turn  tfttimx  of  Has* 
cultare,  and  iavest^  it  with  briUiant  prospects 
i   of  great  and  permanent  success.   "  In  Ireland 
I .  natil  recently,"  said  Mr.  KichuIIs  in  1845,  "  the 
i  caltiTaiioa  of  flax  was  much  neglected,  and  the 
i    flax  raised  was  of  a  very  inferior  quality.  This 

*  wm  not  to  much  owing  to  the  inferior  nature  of 
tho  phat^  w  to  tho        of  managing  it  after  it 

drawn ;  and  the  Society  which  was  estab- 
.  Usbod  a  lisw  years  ago  diroctad  ita  earliest  at- 
■  lertion  to  eorreot  this  dafteUw  management, 
j  fhay  brooght  over  skilful  cultivators  from  Bel- 
gtam  to  in«trtjet  the  people;  and  afterwards, 
'  isdiag  thai  tius  vras  nut  sufficient  for  the  pur- 
pot^  thoy  wHeoted  a  nnmber  of  intelligent  young 
men^  aof!  S'-»nt  them  to  l^elcrium  to  leam  tlia 
Hemish  mode  of  cultivating  and  preparing  the 
fax ;  aad  the  molt  haa  haMi«  that  not  only  has 
the  qiiantity  of  flax  grown  greatly  increased  since 
the  Society  commenced  its  operations,  but  the 
quality  of  the  flax  has  likewise  greatly  improved ; 
and  Ireland  may  now  look  fMrvaid,  at  no  very 
distant  day,  to  prrxlnco  as  mach  as  she  requires 
of  this  tbe  great  staple  of  her  manufactures." 
Tkm  T— Iti  of  the  BeifiMt  Flax  Impvovament 
S  jcietr,  in  fact,  hnv.:^  bc-n  successful  beyond  the 
must  sanguine  expectations  of  ita  founders  and 
aappoiten;  a»l  tibey  oompriw  not  only  the  re- 
TiTil  and  great  improvement  of  flax-culture  in 
Ireland  itself,  but  the  introduction  of  it,  under 
the  most  promising  circumstanoea^  to  some  dis- 
tricts of  Great  Britain. 

MifibilUy  of  Flax-Ctslture. — An  opinion  was 
fsr  a  long  tinw  almost  universal  in  Britain,  and 
it  alill  iMty  gnotal,  tint  tha  flax  oiop  io  always 
precarion!  in  this  country,  and  but  seldom  rcniu- 
■*»««^Tg  Kvea  m  late  as  1842,  one  of  tha  best 
hSMk  arriltn  on  agricultaia  said»  *'  Flax  ia  a 
feaBBiooa  crop ;  and,  on  thit  aoooa«t»  ita  culti- 
vation cannot  be  regarded  as  on  the  increase. 
J  a  the  market  price  there  is  aljio  great  variation, 
'  MwaenetinMavaiy  high,  while  iaothefaitisso 
iMTUat  it  anaat  ha  ngaidad  at  nnnuMcattag." 


301 

Tot  this  writer  wisely  adds,  by  way  of  qualifying 
his  remark,  that  if  the  saving  of  the  seed  were 
properly  attended  to,  so  as  to  combine  the  profits  ^ 
of  the  seed  with  those  of  the  fibre,  *'  the  culture 
of  flax  would  be  better  deserving  of  encourage- 
ment than  it  is  at  present,  as  it  would  then  be 
greatly  more  remunerating  to  the  cultivator." 

Ia  fact,  the  laviag  of  tiio  ned  and  the  im- 
proved method  of  preparinp  the  fibre — two  great 
additions  which  have^  within  the  last  few  year% 
been  made  to  the  onnrent  practical  notiona  of 
cultivating  flax  in  Britain  and  Ireland — have 
entirely  changed  the  economical  aspect  of  the  I 
crop,  and  now  afford  amplu  promise,  that  what 
was  formerly  precarious  and  losing,  may  hence- 
forth be,  to  the  full,  as  certain  and  compensatory  j 
as  any  of  the  oldest  and  Itcst  established  routine  i 
cropo  of  oar  fields.  **  Until  ktely,**  eaid  a  writer  I 
in  tlie  Irish  Farmer's  Journal  in  1S45,  "  the  ' 
object  of  the  cultivation  of  flax  was  solely  for  ' 
the  fibre»  the  seed  being  entirely  disregarded, 
partly  from  the  circumstance  of  its  value  not 
being  properly  understood,  and  partly  nl&o  from  { 
an  erroneous  opinion  being  entertained,  that  the 
saving  of  the  seed  would  be  injurious  to  the  | 
fibre.    Under  these  circurnstiinces,  it  will  be  per- 
ceived, that  the  full  value  of  the  crop  was  not 
taken  advantage  of;  and  from  the  Tetums  ob- 
tained by  such  a  course  of  management,  no  just 
estimate  of  the  flax  plant  could  be  formed.  This 
will  be  mmre  apparcnt  when  it  i»  cooaidered,  that 
in  circumstances  unfavourable  to  the  production 
of  fibre,  an  extra  quantity  of  seed  will  be  oh-  , 
tainted,  and  vice  versa.     Wiieu  advantage  is  , 
taken  of  both  pfoducts,  it  will  therefore  be  seen 
that  a  failure  can  ntrely  occur,  although  when  ' 
one  only  is  regarded,  such  a  casualty  may  ooca- 
sionally  take  places  That  Inereuad  attention  ia 
now  paid  to  the  seed  in  the  n.  i  th  of  Ireland,  we 
lenrn  from  a  recent  report  of  the  Belfast  Socie- 
ty, m  which  it  is  stated,  that  almost  everywhere 
through  the  country,  this  season,  a  large  portion 
has  been  saved,  and  the  quality  of  the  fibre  has 
not  been  at  all  thereby  deteriorated,  as  has  been 
emmaeady  anppooed.  From  folly  oaOi«zth  of 
the  present  crop,  the  seed  has  been  saved,  and  1 
either  used  for  feeding  or  sold  for  the  oil  millS|  | 
the  total  value  of  which  cannot  ba  estimated  at  | 
less  than  from  £60,000  to  .£80,000.  It  is  further 
believed,  that  in  a  few  years  all  the  seed  of  the  | 
Irish  flax  crop  will  be  Eaved,  and  an  addition  thus 
nutde  to  the  resources  of  the  ooontry  amoosfeiitt 
nearly  to  Jmlf-a-million  sterling  p<'r  :\nnum." 

How  much  the  improved  method  of  preparing  . 
tha  fibre  may  albct  the  ^na  of  the  crop,  cannot 
be  very  closely  ascertained,  and  must  necessarily 
be  variable  according  to  the  degree  both  of  former 
deficiency  and  of  present  improvement ;  but  it  : 
cannot  be  less  tiiait  considerable,  and  possibly  is  | 
quite  mnyugh,  even  without  the  mighty  aid  of  '  j 
Bavmg  the  aeed,  to  convert  a  Constantly  precari- 
ous crop  into  a  decidedly  and  geoMally  safe  one. 
Xha  quantity  of  flax  imported  into  lha  United 
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Kingdom  from  Belgium,  Holland,  Qexmaaft  and 
the  ports  of  the  Baltic  has  long  been  so  enor- 
mous B8  to  demonstrate  the  exiatenoe  of  a  suffi- 
cient lionM  demand  for  «v«n  tbe  lanmt 
duce  which  British  fnrmrirs  may  for  a  long  time 
be  likely  to  raise ;  and  tbe  oooasional  prodnotion 
of  ftna  flbre  bi  tin  diys  of  bwbanma  Britiih  flttl> 
ture,  and  especially  the  general  production  of 
fine  fibre  under  the  improved  methods  which 
have  recently  begun  to  be  adopted,  abundantlj 
prove  that  the  soil,  climate,  and  enltorial  ap- 
pliances of  the  United  Kingdom  are  quite  as 
&vouraUe  for  tbe  prodaction  of  prime  flax  as 
the  pdm{«rt  diitriolt  of  Ckmtinental  BttrofM. 
"  In  1841,"  rr  marks  the  writer  in  the  Irish  Far- 
mer's JToumal  already  quoted, "  tbe  importations 
of  flax  akmn  imonnted  to  nboot  80,000  tons,  at 
an  expense  of  from  j£5,000,000  to  j£6,000,000 ; 
and  if  the  sum  paid  for  sf-pr!  ?nd  oil-calce  be 
t&kca  into  account,  tbe  annual  outlay  cannot 
have  been  less  than  flrom  10  to  IS  millions  ster- 
ling. Th:it  the  supcri'trity  of  the  forcii'-n  fln^ 
was  attributed  solely  to  the  superior  management 
it  was  made  to  undergo,  was  nbondantly  evident 
from  the  foct,  that  occasionally  samples  were 
produced  at  home  which  could  succeesfuliy  com- 
pete with  any  imported.  It  vras  clear,  therefore, 
that  if  the  fMraetiae  adopted  in  tbe  oaaea  In  which 
the  fine  samples  were  produced  was  p^nerally 
acted  on,  the  enormous  annual  outlay  above  re- 
ferred to  woidd  be  saved,  and  the  growth  and 
management  of  the  crop  rendered  nlmnst  rv?  pro- 
fitable to  the  cultivator  as  it  was  in  its  palmiest 
days."  Improved  preparation  of  the  fflwe,  then, 
it  likely  to  work  out  more  profit  than  accrued 
from  the  whole  of  the  former  system  of  grants 
and  lx>untie9 ;  and  it  is  incomparably  more  hon- 
ourable to  tbe  feelings  of  tbe  cultivator,  vastly 
better  fitted  to  induce  a  healthy  and  vigorous 
exercise  of  his  intellect,  and  far  more  adapted  to 
aeenre  both  steadiness  and  permanenoe  of  hene- 
ficial  results. 

The  conditions  of  soil  moet  suitable  for  tbe 
flax-plant,  tbe  peculiar  seeretiotts  effected  by  tbe 
plant  itself  in  tbe  several  parte  of  its  organio 
structure,  and  tbe  mntual  adaptations  to  which 
it  readily  aooommodates  itself  with  other  plantain 
agrionltnnt  mtationt,  aw  aU  highly  (hvonrable 
to  it?  constant  cnUivitinn  on  British  farmp.  A 
soil  of  moderate  richness  is  the  utmost  which  tbe 
flaz-pknt  requires ;  a  light,  sandy,  and  deeldedly 
poor  soil  is  sometimes  perfectly  sufl&cicnt;  and 
even  a  common  and  but  iU-redaimed  bog  soil 
has  been  known  to  produce  remunerating  crops. 
Par  less  manure  is  required  than  for  some  other 
agricultural  plants  of  kindred  value;  for  wh«^n 
manure  is  either  rich  or  abundant,  tbe  whole 
plant  is  too  itNog  and  hixnriaiit,  and  the  ilbre 
is  coarse  and  of  inferior  quality.  All  the  fibrous 
portion  of  the  plant  is  elaborated  out  of  tbe  ele- 
mentt  of  tit  and  water;  ao  that  the  flbre  atone 
might  year  after  year  for  ages  be  removed  from 
the  aoU,  or  Uie  plant  mi^t  forages  be  onltivated 


lAI  i^J.    Lie?    nil     1  IfCUl    \JE    tCM  LU    J  MA  \A    M» W ~       |  | 

lo  as  well  as  the  fibre  may  be  taken  .  i 
without  causing  impoverishmwt,-^  ji 

th(  r  items  of  farm-yard  manure,  re-  il 


on  the  same  field  by  always  returning  to  it  the 
seeds,  the  sontohings,  and  the  steep-water,  with- 
out occasioning  n  single  particle  of  impoveriah-  . 
nest  Bven  we  seeds  oontain  a  raj  BssaH  pof-  I 

tion  of  inorganic  mnttr-r.  or  matter  derived  from 
tbe  soil,  compared  to  tbe  whole  balk ;  and  when  ' , 
they  are  all  need  in  eetde-lbeding  on  the  frno, 

and  their  inorganic  prinmples  afterwards  r^ 

turned  to  the  land  as  «n  item  of  farm-yard  man- 
ure, they  too  as  well  as  the  fibre  may  be  taken 
off  for  ages 

while  thf  oth 

turned  along  with  their  inoiganic  prindples,  n»- 
osssarily  not  in  the  way  of  enrtriimeiit  Fewer 

agricultural  delvisiuiia  huve  botn  moro  absurd 
than  tbe  fancy  that  flax  is  an  exhausting  crop ; 
or,  in  any  instanoea  in  ^Aleh  tbia  has  been  leu  j  j 
a  downright  delusion  than  a  seeming  fact,  all  tlM  1 1 
exhaustion  entailed  npon  flax  land  has  accrued 
from  the  waste  of  the  6teep>water  and  especially 
of  the  seed  and  the  scateUngs.  Beeent  experi-  , 
ments,  too,  have  abundantly  pnwed  that  tbe 
flax-orop  can  easily  iaterobange  ito  manurial  i 
reAise  witii  other  crops,  and  that,  as  n  nanbar 
of  rotations  on  farms  of  either  the  mixed  or  | 
tbe  altemato  husbandry,  it  acts  excelientiy  be-  j 
fore  either  turnips,  barley,  or  clover.       Tbe  j 
general  introduction  of  dax-cultare  into  Eng-  1 
land,"  remarks  Mr.  Nuh  Us  in  the  Rnynl  Agri- 
cultural Society's  Jounu^t  "  would  con- 
ctitntonnewandnibstiNKbU0  eieaient  in  Uw 

rotofion,  and  would  enable  tiie  fiirmr r  to  %'ary 
and  extend  bis  sttocessions,  which  is  in  itself  a 
highly  important  eonndemtiott.  Tbm  water  ia  ■ 
which  flax  has  been  steeped  is  highly  fertilizing 
when  applied  to  the  Innd  :  and  the  seed,  wlten  ; 
properly  saved  and  prepared,  constitutes  excel- 
lent provender  for  eattle  and  milch  cows.    It  , 
may  be  safely  asserted,  therefore,  that  a  ,flai-'  - 
crop  rightly  managed  is  not  only  vntnl^^  SA  - 
aflbrffing  Inersased  neaas  of  employmeM  for  an 
agricultural  population,  and  highly  profitable 
for  the  purposes  of  tbe  manufocturer,  and  for 
the  feeding  of  cattle,  but  that  it  moreover  re- 
turns to  the  soil,  in  the  shape  of  manure,  as 
much  if  not  more  than  any  of  th*»  grain  crope," 

iSbt^ for  j-lojc. — The  soil  most  auitable  for  flax 
li  of  medium  qnaKty  between  stiff  nod  looan^ 
tween  clay  and  snnd,  hctircf^n  wet  nnd  drv,- — any 
soU,  in  foot,  which  does  not  rendiljr  part  with 
moblovs^  aad  yet  is  quito  ften  frcnn  stagnant 
wator.    A  strong  clay  or  a  retontiTe  snbsoil  is 
too  wet  for  fiaz  in  rainy  weather,  and  too  hard 
and  compact  for  it  in  dry  weather ;  and  a  dry 
sandy  or  gravelly  soil,  upon  an  irretention 
soil,  is  far  too  dry  for  it,  and  allows  it  to  1:uiguish 
and  become  dwarfed  and  fe^n  for  want  of  a 
requisite  degree  of  moisture.  8om«  of  me^nm 
quality,  suitahlo  f  r  ^vheat  crops,  is  excellent  for 
flax;  cold  clayey  soil  on  a  clayey  bottom,  if 
tborongfaly  drained  and  well  pulverized,  does 
exceedingly  well ;  light  sand  or  light  peat  upon 
a  rsteati?e  snbsoil  or  in  a  very  homM  it 
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wok  tmSmi  Mil  of  taj  kind  ftboanding  in  hnmiit 

and  of  miiill..'  rifi'  c  hesiveness,  ia  prime;  and 
light  lea  land,  which  has  be^  laid  down  clean 
and  in  good  order,  and  wliielk  hii  bonM  n  crop 
of  oats  aft<;r  being  broken  up,  it  hi^ilj  suit- 
able. Friable  "wheat-Hearing  soil  was  formerly 
▼tewed  as  unable  lu  endure  the  scourge  of  both 
wtiaatand  fax ;  but  may  now,  since  the  discovery 
of  the  non-exhausting  nature  of  the  I&tter,  be  re- 
garded aa  exoeedinglj  eligible  for  flax ;  ud  the 
Tcrj  beel  land  of  ihJe  deemiptien  in  Belgiiiin  and 
th'.'  north  of  Fr:iace,  ccn-tituting  a  deep  rich 
loann  and  locally  known  un«ler  the  name  of  fat 
land,  ia  wry  frequently  and  neat  neoeaafiillj 
aabjected  in  aoccesston  to  wheat  and  flax.  A 
claypT  loam  U  prcfcm  d  hy  some  of  the  Belgians 
foe  tlax;  and  a  sandy  loam  by  others.  Every 
wriaty  ef  aoil  wkieii  Holland  eontains  is  used  for 
fiax  ;  and  the  greater  portion  of  this  is  rnririnc 
allaTiom,  mixed  with  a  black  mould  sonitiwhat 
aimUnr  in  appeannee  to  peal.  Borne  verjr  Tioh 
land  situated  to  the  north  of  Rotterdam  and 
called  droog-maakery  or  "  land  made  dry,"  bears 
exoeUent  crops  of  flax  in  dry  seasons,  but  allows 
them  almost  to  perish  in  very  rainy  seasons. 
"The  strongest  clay  that  I  saw  in  Holland,"  says 
Mr.  Alton,  was  a  few  miles  north  from  iircdo,  and 
th*  flu  on  it  did  not  appear  to  advantage,  owing 

ir  v^Tt  to  the  Inn^  hein;:!;  full  of  weodtand  sloYCnly 
furm^  Between  Doxji  and  RottecdMn,  and  in 
■MM  ether  diiliiuli^tlb«re  ihe  eoil  ia  cdiiefly 
sand,  mixed  with  blaok  mud  or  sediment,  but 
sitaaft«d  so  low  as  not  readily  to  become  too  dry, 
tiM  flax  I  saw  growing  was  exoeUent,  and  that  of 
ImI  jear's  crop,  which  I  saw  in  various  stages  of 
nnnnfrtrtTirc.  ivig  also  of  the  very  best  quality ; 
but  in  very  nuny  seasons  the  flax  on  such  land 
u  apt  to  ledge.**  Tlw  ella^  land  of  11m 
sizl.  -  or  i.if  tho  richest  of  the  English 

well  for  flax  when  loamy,  but 
^IpifiiUMgied  when  ebyej.  An  npper- 
■HMB  of  tda&  nfeossy  earth,  provincially  known 
«*^f?"'T  '  '  "''■niitifitiLl  with  :m  undef-stratum 
of  ciay,  and  restiug  ou  a  liubsoiii  ml  UL  or  argil- 
kaeoM  gravel,  baa  in  eooil  pM>  '>f  Scotland 
pr  ^r:c«d  crops  of  flnr  of  comparatively  far  higher 
vaJoe  than  its  best  possible  crops  of  oats.  "  Moor- 
haA  nf  n  efeyef  bottom,  nnd  fe»nng  mneh  mbeef 
eaith  on  its  surfact;.  and  which  would  not  yield 
than  five  bolls  of  oati  per  acre,  has  often 
when  the  ■eaaon  wae  fhTooraUe,  from  80 
to  40  atones  of  flax  per  acre." — Flax,  in  the  di- 
Biat«  of  England  or  Ireland,  will  succeed  in  pro- 
per aotl  at  the  height  of  700  feet  above  the  level 
«f  theeea;  bnt  it  ought  not,  ineaen  the  lowest 
snd  most  farourahle  3itmtinn«!,  to  l)c  sown  in 
small  cnekMores,  or  near  the  shade  of  planti^ 
liannaroflii^  badges;  for  it  reqaim  ftdl light 
and  ampie  ventihitiett  in  ovder  to  eao^M  the  at- 
tack of  mildew. 

Ptquration  for  the  Flax  Crop. — The  manuring 
ef  hwl  fo*  flax  ooght,  in  many  instances,  to  have 
to  tbe  meohanieal  thna  to  the 


ebenieal  omidition  of  the  eoiL   Land,  for  the 

mrif;t  jiart.  is  in  far  more  danr^'cr  of  being  too  rich 
for  flax  than  too  poor  for  it;  and,  wtiatever  be 
its  oondltioB,*!  to  dtber  Ht  own  niSmml  «nett> 
tutiun  or  the  recent  cropping  it  has  nndeigone, 
is  best  prepared  for  flax  by  being  very  moder- 
ately atTected  with  stimulating  manuro,  very 
thoroughly  cleaned  of  weeds,  and  either  me- 
chanically or  by  mean'?  of  mineral  intermixture 
rendered  finely  jet  very  slowly  porous  to  the  per- 
meation of  water.  Treatment  suitable  for  one 
set  of  lands,  whether  hv  manuring,  fallowing,  or 
tillage,  would  be  very  unsuitable  for  another  set ; 
and  exceedingly  diflerant  treatmsBta,  sometimee 
ignorantly  and  sometimes  with  great  skil^  bnvn 
been  both  practised  and  recomnnended. 

If  land  be  in  a  lit  enough  condition  for  bearing 
oats,  it  ought  not  to  ho  mannrially  fiNrtiliied  for 
f^ax  ;  if  it  contain  an  over-proportion  of  clay,  it 
may  receive  a  dose  of  lime  or  other  calcareous 
mannxo;  if  it  be  light  and  hungry,  it  ought  to 
contain  the  residue  of  a  very  powerful  dose  of 
stimulating  manure,  applied  to  the  preceding 
crop ;  if  it  be  of  medium  texture  and  eomewhat 
exhausted  in  fertility,  it  may  be  strengthened  by 
a  dose  of  peat  ashes,  of  burnt  ditch  ecourinps,  or 
of  tolerably  good  police  manure ;  and  il  it  be  a 
poor  lea-land,  hnkan  up  for  oats  to  pveeodo  tho 
f!aT  it  ought  to  cnjoy  the  effects  of  a  manuring 
upuu  the  sward.  But  the  general  practice  in 
Belgium,  where  flax  ii  frequently  preoeded  by 
wheat  ur  even  both  preceded  and  followed  by  it, 
and  where  the  nitrogenous  and  alkaline  prin- 
ciples previously  in  the  soil  have  been  in  a  main 
degree  dissipated,  is  to  make  a  veffflibttui  Ippli^ 
cation  of  finrly  divided  stiniuhitinp  manure  ;  and 
a  distinguished  British  writer  on  agrioulturfr— 
mora  in  tUuien  to  thia  ib«t  than  to  what  ia  pro- 
per in  the  usual  circamstances  of  our  own  coun- 
try,—says,  "  The  mort  effective  manure  for  flax 
ia  die  aweepings  of  the  11x0018  in  towns,  mixed 
with  the  emptying  of  privies  and  the  cleaning 
out  of  the  butchers'  stalh  and  shamblca  On 
light  soils,  much  Diauure  i6  required;  and  where 
night*Mil  cannot  be  obtained  in  sufficient  quan- 
tities, rape-cakes  from  which  the  oil  has  been 
e^e&sed,  dissolved  in  cows'  urine^  form  the  best 
■Mf**—  '  -In  many  parte  of  Flanden,  800  rape- 
cakes  are  ;;:->;(]  for  every  acre  if  fl  ix,  besides  the 
usual  quantity  of  Dutch  ashes  and  of  liquid  man- 
ure, which  ia  the  drainings  of  dunghills  and  the 
urine  of  cattle  collected  in  a  cistern  and  allowed 
to  become  putrid."  But  the  most  powerful  and 
even  common  liquid  manure  of  the  Flemish  far- 
mon  oMHirta  of  the  uvineof  catda  and  tho  drain- 
inf^  of  vrntrr  rlri=!rt=i,  almost  saturated  or  at  least 
mightily  impregnated  with  rape-cakes ;  and  this 
ia  very  generally  or  ofen  diiefly  applied  to  the 
flax-crop.  "The  field,  after  two  or  three  har- 
rowings,  is  backed  up  in  the  centre,  and  ploughed 
round  in  but  one  set,  so  as  to  leave  it  without  any 
furrow.  A  heavy  roller  is  thcndimm  aotCM  the 
ploagbing  lijr  three  boraai^  tba  aMum  ia  ipnad 
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equally  orw  the  entire  rariiue ;  Mid,  when  well 

harrowed  in  hy  8  or  9  strr'-ci  -  -f  the  harrow,  the 
seed  is  sown,  which  iaalso  harrowed  in  by  nligrht 
harrow  witti  wooden  pipe  of  lew  than  3  inebcs ; 
and  the  surface,  to  conclude  the  opention,  !■ 
again  carefully  rolled,  so  that  nothing  enn  ct- 
oeed  the  snioothncsa  and  cultivated  appearance 
of  fields  thus  accurately  prepared." 

When  the  land  inten'ipf!  for  flax  is  a  heavy 
loam  in  tillage  and  foul  with  weeds,  it  requires 
to  be  ai  thoroughly  woriced  and  eleitned  hj  the 
process  of  the  aummer-fallow  as  if  it  were  intended 
1  for  wheat ;  and  it  ought  also  to  be  trench-plough- 
I  ed,  to  he  worked  deep,  and  to  reoebe  its  dow  of 
!  oompost,  of  police  manure,  of  somewhat  short 
'  farm-yard  manure,  or  of  other  suitable  fertilising 
manure  at  so  very  early  a  period  of  the  fallow  as 
to  be  completely  incorporated  with  the  soil  pre- 
vions  to  the  sowing  of  the  seed.    When  th  ■  Irmr! 
,  is  a  heavy  loam  but  tolerably  clean,  it  may  htut  a 
I  orop  of  potatoee  instead  of  undergoing  the  sum- 
mer part  of  the  hWnw  ;  and  in  this  case,  it  ought 
\  to  receive  as  much  extra  manure  as  the  potato- 
i  erop  b  Ukdf  to  extfaet  When  the  land  ii  un* 
i  der  any  other  circumstances,  no  matter  what  be 
j  its  precise  character,  or  what  crop  it  last  bore,  it 
I  ought  to  be  broken  up  about  the  dead  of  winter, 
1  and  thoroughly  exposed  to  the  mellowing  action 
'  of  the  weather,  and  brought,  if  practicable,  into 
!  as  finely  a  pulverised  oondition  as  if  all  were  to 
.  be  diepoeed  in  tiie  email  iced-hedi  of  a  kiteben 
garden    The  small  farmers  of  the  north  of  Ire- 
!  land  generally  sow  flax  aftef  potatoes,  and  pre. 
pare  the  land  merely  by  furrowing  with  the  spade 
and  shovel,  or  sometimes  with  the  plough,  and 
by  harrowing  down  in  the  spring  without  any 
:  ploughing ;  and  they  thus  keep  on  the  surface, 
I  to  serve  as  the  aeed-bed,  the  predse  stratum 
I  which  has  been  exposed  throughout  the  winter, 
I  and  yrhich  contains  the  richest  residue  of  man- 
.  urial  matter  fknm  the  potato  erop.    Bat  they 
I  certainly  err  at  once  in  taking  flare  after  potatoes, 
in  giving  the  ground  so  little  tilth,  and  in  keeping 
the  meet  ftrtiUaed  portiene  of  tlie  toil  at  the  sur- 
faoe.   The  Belgians  generally  take  flax  immedi- 
ately after  cum,  or  the  second  year  after  potatoes, 
or  immediately  after  clover  wbivb  has  been  one 
year  in  lea ;  and  esteem  it  bad  praotioe  to  take 
it  irnmediately  after  cither  potatoes  or  turnips; 
and  they  usually  give  strong  land  three  or  even 
four  prepamloiy  plonghinge,  and  plongh  light 
sandy  land  in  January  and  Frhn:ary  six  inches 
deep,  and  thoroughly  harrow  it  and  heavily  roll 
09  trample  it  at  tile  time  of  towing. 

"A  winter  and  spring  ploughing,"  says  Mr. 
Alton,  "  may  be  given  in  Belgium,  where  the 
climate  is  so  fine  that  the  farmers  can  sow  their 
crops  either  early  or  late,  ii:^  t::>3y  find  it  to  be 
convenient;  but  in  Scotland,  these  operations 
would  throw  the  sowing  of  the  flax  too  late,  and 
a  eeoond  furrow  would  open  the  sell  ao  mnoh 
that  the  drought  would  hurt  the  lint.  The  most 
common  preparation  for  flax  in  ScoUand,  and 


Indeed  the  best  that  hae  yet  been  diieo«Bied,iB 

to  sow  oats  as  a  lea  crop,  and  flax  as  the  second 
crop.   If  the  land  is  very  rich,  two  crops  may  be 
taken,— say  beam  SO  thoSfet,  oatiHsr  theieMnil, 
and  flax  for  a  third  crop;  or  if  the  ground  is  not 
in  danger  of  becominfr  foul,  oatsforthe  first  crop, 
beans  fur  the  secuud,  and  oats  for  the  third,  to  be 
followed  with  flax ;  and  if  the  land  la  wy  poor, 
it  may  be  manured  on  the  sward,  so  as  to  secure 
a  good  crop  of  oats,  and  give  a  fair  chance  of 
good  flax  the  erop  after  oata.  In  all  ceasa,  and 
in  every  species  of  soil,  land  intended  for  flax 
ought  to  be  ploughed  about  the  end  of  Janoaiy 
or  em^y  in  tlm  montfi  of  Fdwnafy,  that  it  may 
more  rea£ly  retain  a  due  proportion  of  moisture, 
so  necessary  for  the  growth  of  flax.    If  ploughed 
too  early,  the  soil  is  injured  by  the  winter  rains, 
and  soured  into  mortar,  if  a  cUy  soil, — and  the 
weeds  will  more  readily  gain  a  footing  thnn  when 
the  ground  is  not  ploughed  so  early ;  and  when 
the  gronnd  ia  too  late  in  befaif  ploajhodfOTWhan 
it  gets  a  second  furrow  in  the  Jpring,  it  is  too 
m 


uch  opened  to  the  drought,  and  cannot  retain  i , 
through  the  lammer  that  porlioa  of  moisture  || 
that  a  flax-crop  requirca"   But  thcee  instruo-  ji 
tions  must  be  greatly  modified  by  the  constitu- 
tion of  the  soil  and  subsuil,  the  state  of  the  sub- 
soil drainage,  the  nature  of  the  olimatn,  and  the 
direction  and  gradient  of  the  exposure ;  and  far  | 
surer  instruotioosy  though  necessarily  more  in-  , 
deflnlte  ones,  ate  io  to  treat  A*  land  na  to  eom-  | 

bine  a  maximum  of  cleaning  and  pul'v  c riziitir.n 
with  a  medium  degree  ef  permeability  to  water.  . 
"  The  only  other  preparation  for  thn  oerd,**  eon*  I 
tinues  Mr.  Alton,  "  is  to  harrow  the  land  well  ' 
with  ordinary  iron-harrows, so  as  to  bring  to  the 
surface  any  conch-weeds  that  cuu  be  come  at, 
and  which,  with  atones  and  every  incmnbra&oe, 
ought  to  >>f»  removed.    Hi  ass -burrows,  or  those 
having  short  teeth,  if  they  are  at  hand,  may  be 
used  ineovering  in  the  aoed  after  it  ia  nowa ;  bvt 

ordinnry  harrtiw?  might  t-i  he  nsorl  in  smoothing 
the  ground  for  the  seed,  and  they  may  do  to 
cover  it  also,  if  no  other  are  kept  on  the  farm. 
If  the  soil  is  open  and  dry,  it  ahould  be  rolled ; 
but  not  if  the  land  is  firm,  and  a  heavy  miUf  or 
when  the  ground  is  damp  at  the  time." 

The  Soicinij  of  Flax. — ^The  time  off  nowing  flax 
in  Ikitain  and  Ireland  varies  from  :\bout  the 
tliird  week  of  March  till  about  the  ae«oad  week 
of  May;attd»the«ghitnNiitin«t««7>i]na«bado- 
tenijin-^d  far  more  by  tho  weather  than  by  the 
calendar,  yet  it  ought  never  if  poeeible  to  be 
eaiiier  than  the  krt  week  of  Maroh,  or  later 
than  about  the  Idth  of  April. — ^Tbtt  «ied  ia  al- 
ways aown  broadcast,  and  either  very  lightly 
harrowed  in  or  both  harrowed  and  rolled  Moord- 
ing  to  the  condition  of  the  soil ;  Iw&t  it  Tftqirirtf, 
in  every  instance,  to  lie  very  near  the  eurfaoe  ■ 

and  to  enjoy  abundance  of  acnttioo,  for  if  d»-  I 

porfted  half  an  ineh  deep,  it  Will  not  germinate. 
In  Britain  and  Ireland,  the  covering  of  the  eeed 
is  usually  effeoted  by  a  double  turm  of  tha  hn^ 
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1COW8, — Tcry  ooBamonly,  by  the  ordinary  harrows 
off  th*  ham ;  liot  inBdgittni^wlien  tho  natmnni 

the  pinnt  i!?>x.'tt('r  understood,  and  it-  hn^it*;  have 
been  cloaely  obserred*  th«  coveriog  ie  fretiuently 
cileel«d  oa  light  toili  in  the  nnie  nuuttter  of 
treading  in  a8  the  covering  of  fine  seeds  on  the 
aauJl  beds  of  kitdien  gardens,  and  generally  on 
both  these  soils  and  aU  others  by  the  light  draught 
of  a  bush-harrow,  or  a  hurdle,  or  a  traineau. 

The  quantity  of  seed,  or  the  thickne^  of  sow- 
ing, ought  to  be  far  greater  for  a  crop  of  tibre 
tlMUi  fiiraenpof  aeedb.  A  thieik  growth  of  flax 
makes  the  stems  run  up  to  a  compa'n'ively  great 
height,  and  prevents  them  from  deflecting  and 
taaffying,  and  eonaeqnently  prodaoet  loi^,  con- 
tinuous, and  fine  fibres;  while  a  thin  growth 
dwarfs  the  height,  enlarges  the  diameter,  en- 
conrages  many  nuntficationB,  and  causes  numer- 
ous deflections  in  the  fibrous  deposit,  and  conse- 
n-i  -n'Ay  pr^>duoe«  a  short  and  coarse  fibre,  which 
makes  a  profusion  of  breaks  in  dressing,  and  runs 
anofa  into  the  refine  or  inferior  sorts  of  dressed 
tax.  The  Belgians,  especitilly  in  the  prim"  finx 
dis^cts, always  grow  their  fiax  exceedingly  thick, 
and  i^ipear  eithw  to  nse  a  somewhat  larger  pro- 
p«jrtion  of  6et*d  than  has  been  conitnonly  used  in 
Britain  and  Irdand,  or  to  obtain  a  more  uniform 
gemiantloa  of  it  by  means  of  their  more  <»uti- 
nnt  nad  soioBtific  method  of  sowing.  But  when 
a  crop  of  seed,  and  not  fin"  fibre,  is  the  cultiva- 
tor's object,  flax  ought  to  be  sown  thin,  in  order 
ttnt  the  idants  may  eiqoy  ample  space  and  en- 
couragement for  branching  during  the  time  of 
growthi  and  may  be  stimulated  and  fed  by  the 
snosi  sbnndant  snpfdiss  of  ftesh  air  during  the 
time  of  blooming  and  filling ;  for  not  only  do  the 
lateral  shoots  and  the  branches  as  well  as  the 
of  a  thin  orop  bear  seeds,  but  all  the 
as  compared  to  those  of  a  thick  crop,  are 
•wiperior  in  plumpness,  weight,  oil,  and  general 
value.  About  3^  bushels  per  acre  may  be  re- 
p«dod  u  the  proper  quantity,  in  ordinary  oir- 
cnrastancea,  for  the  finest  fibre;  3  bushels,  for 
ordinary  Shn ;  and  2  or  2^  bushels  for  seed ;  yet 
thees  quantities  mttst  be  modified  both  by  the 
pa-rticular  variety  of  the  st-ed  uaedy  U&d  by  the 
pecidiar  conditions  of  the  land. 

dorer  and  grass  forage  plants  might  seem,  at 
ftnt  sight,  to  form  a  my  uritahle  joint  crop  with 
f!&T,  or  at  leaf;t  to  be  as  much  in  keeping  with 
flax  as  with  com ;  but,  with  fiaz,  and  especially 
with  flax  grown  thidt  fbr  the  soke  of  the  fibre, 
they  want  sufficient  gpacr  nnd  aeration,  and  are 
liable  to  be  dwarfed,  enfeebled  or  utterly  smoth- 
ernd.  Tet  the  eowfaig  of  grass  stfedi  with  flax- 
t,«-eds  ii  th«>ught  by  many  persons  a  good  prac- 
tice ;  and,  whenever  this  practice  is  adopted,  the 
gisM  wiiii  sbonM  be  sown,  not  simultaneously 
with  theflut  i>ieds,httt  by  a  separate  broad-cast- 
ins.  cither  on  the  (tame  day  to  be  harrowed  in 
;Jung  with  the  flax-seeds,  or  at  the  time  of  the 
weeding  the  yoong  flaoc-plants  to  be  covered 
a  ^  the  cnsfiiig  movement  of  the  ]seedexB>  If 


all  the  various  seeds  were  mixed  together  with 
the  view  of  being  simnhuieoualy  town,  the  flax- 
seeds and  the  clover-seeds,  on  account  of  their 
comparative  smallneiw  and  weight,  would  sink 
to  the  bottom,  the  hnid  of  the  sower  wonid  often 
be  filled  far  more  with  one  kind  of  seeds  than 
with  another,  and  the  action  of  even  the  slightest 
breeze  upon  each  haadAil  would  ooctiimi  the 
flax-seeds  and  the  clover^ceds  to  AJl  much  mote 
to  leeward  than  the  gnms-seeds, 

TJu  Weediiit/  of  Fla^. — Every  young  liax  crop 
ought  to  be  thoroughly  hand-weeded  when  the 
crops  are  about  three  inches  high.  If  the  weed- 
ing take  place  before  the  plants  are  three  inches 
high,  a  large  proportion  of  the  weeds  wQl  not  be 
sufficiently  up  to  be  dttectod  and  eradicated; 
and  if  it  do  not  take  place  till  the  plants  are  four 
or  five  hMhe«  high,  the  crop  may  be  so  seriously 
bruised  and  broken  by  the  weedm  u  not  readily 
to  rise  again,  and  as  to  retain  a  p<»rmancnt  feeble- 
ness or  tendency  to  fracture  in  the  libre  at  the 
parts  where  the  plants  were  bent.  Women  and 
children  ought  to  conduct  the  weeding  process, 
iu  the  same  kneeling  or  lying  posture  and  with 
the  same  ereeping  movement  as  in  the  bleaning 
of  the  8eed-beiis  of  kitchen  -  gardens ;  and  in 
Belgium,  they  weed  on  their  luinds  and  knees, 
in  order  that  they  may  have  a  dose  view  of  even 
the  smallest  weeds, — tie  coarse  pieces  of  cloth 
round  their  knees,  in  order  to  bruise  the  plants 
as  little  as  possible, — and  creep  forward  with 
their  face  to  the  wind,  in  order  that  such  plants 
as  are  lodged  may  be  assisted  by  the  breeze  to 
rise.  But  the  hand-weeding  of  all  sorts  of  broad- 
cast crops  on  the  Continent  is  conducted  in  such 
a  way  as  to  suggest  improvement  to  British 
fanners.  "All  sorts  of  crops,"  remarks  Mr. 
.\iton,  '*are  CMttfiiDj  hand^weeded  In  Hdhmd, 
Belgium,  and  Franoe ;  and  this  is  the  greatest 
superiority  that  the  farmerc  in  these  countries 
diiiplay  over  their  brethren  lu  Britain.  From 
the  month  of  April  till  the  end  of  June,  yon  may 
see  groups  of  people,  of  both  sexes  and  of  every 
ago  able  to  pull  weeds,  lying  or  standing  on  one 
species  of  crop  or  another,  either  Itand-weeding 
or  hoeing  with  the  greatest  care  ;  and  when  the 
wheat  or  other  crops  are  anywhere  too  thick, 
they  pull  up  part  of  the  stems  along  with  the 
weeds,  and  every  phuit  they  pull  is  carried  home 
to  the  fann-honse.  and  boiled  with  chafi*,  cut 
straw,  &c.,  and  served  up  to  the  cows  in  the  form 
of  soup.**  All  ooudi  and  other  weeds  with  stolo- 
niferous  roots  or  creeping  stems  ought  to  have 
been  extirpated  in  the  preparatny  processes  of 
tilhge ;  but  if  any  remain,  diey  must  not  he  torn 
up  during  the  h;ind-wceding,  for  they  would  tear 
up  more  flax-plants  by  their  removal  than  tlic  y 
will  damage  by  remaining.  Natural  grasses,  t  x>, 
may  be  let  alone ;  for  either  they  are  of  a  nature 
to  do  very  trifling  iniurv  /  ^  ^  f  a  habit  of  root  to 
do  more  harm  by  eradicaiion  than  by  growing. 

The  PuUitijf  o/ZYor.— Flax  is  gathered  by  be- 
ing pulled  up  carefully  and  in  small  handfiils  hy 
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the  root.  It  ought,  ui  every  case,  to  be  pulled 
when  perfectly  dry-,  ^  if  it  be  in  even  n  dtglfat 
degree  damp,  it  sustains  modi  damirge  from  the 
rubbing  and  bruiung  action  of  the  band  in  pull- 
ing. Any  portifltt  *of  the  crop  whioli  may  bsve 
ht  c'ime  locl|Tpd  hefore  lieing  ready  for  f^atlierin;?, 
ought  to  be  immediately  pulled  and  placed  by 
itself,  for  it  cannot  baTO  strength  to  undergo  the 
operation  of  wutcliing  aloog^Ch  <he  sound  por- 
tions of  the  crop ;  and  every  part  which  becomes 
ready  for  gathering  before  the  Te«t,  whether  oo- 
ourring  in  patches  in  the  beet  divisions  of  the 
field  or  in  belts  along  the  crown  of  the  Tidges, 
ought  to  lie  pulled  without  waiting  for  even  one 
day  till  the  kae  Ibnrard  parts  beoome  ready. 
The  whole  process  of  pulling,  whetlicr  rapid  or 
very  prolonged,  ought  with  all  possible  care  and 
judgment  to  be  ao  conducted  as  to  effect  a 
tburough  aaortment  of  all  the  different  qualities 
on  the  field,  so  that  all  die  damaged  portions  of 
the  crop  may  form  one  group,  all  the  coarse  por- 
tions anotlier,  all  the  medinni  portions  anotber, 
and  all  the  finest  portions  another.  The  careful 
assorting  of  the  different  qualities  of  a  crop  as 
they  are  pulled,  is  one  great  secret  of  tiie  SDOoess 
of  flax-culture  in  the  Low  Countries  as  to  both 
the  excellence  of  the  fibre  and  the  superior  qual- 
ity of  the  seeds ;  and  were  it  duly  practised  in 
Great  Britain  and  Ireland,  it  would  greatly  in- 
crease the  a^f^egate  market  value  of  our  flax 
produce,  and  powerfully  subserve  the  desirable 
objeet  of  deriving  n  joint  pvollt  fiwn  at  once  oil- 
seeds, f'  id  seeds,  coarse  fibre,  and  fine  fibre. 

Whea  the  chief  olgect  of  flax  is  thoroughly 
ripened  seed,  vrhelSier  for  nest  year's  sowing  or 
for  the  expression  of  oil,  it  should  grow  till  the 
capsules  acquire  a  brown  colour,  and  become  firm 
and  hard,  with  their  points  so  sharp  as  to  fix 
themselves  in  the  skin  of  the  hand  that  presses 
them,  and  till  neaily  all  the  leaves  have  fallLU 
from  the  stems  or  liave  become  yellow  and  begun 
to  wither;  when  the  ditef  obgeet  is  to  oombine 
th'.-  f  avinp  of  the  seed  for  consumption  as  cattlf- 
fwtd  with  the  obtsiintBg  of  a  fibre  sufllciently 
good  fbr  the  oowwoB  Or  more  orduiary  purposes 
of  the  linen  manufacture,  the  flax  should  grow 
till  the  seeds  are  quite  fully  fonncd,  but  not  till 
they  are  ripened ;  and  when  tlie  chief  object  is  a 
maximum  quantity  of  the  finest  attain  aide  quality 
of  fihre,  the  crop  f,hoiiId  pjow  only  till  the  flowers 
begin  to  fall  ofl,  or  till  only  the  lower  leaves  and 
the  lower  pert  of  the  stem  begin  to  torn  yenow> 
ifsh,  or  till  about  three  weeks  before  the  natural 
time  of  the  seeds  becoming  ripe.  When  flax  for 
the  manulaetttrpr  is  polled  too  soon,  the  fibre  is 
weak  and  soft;  and  when  it  pasis'  !'  int<>  a  <;tatt'  of 
ripene«s  suitable  to  the  yielding  of  mature  seed, 
the  fibre  is  dry,  hard,  couriie,  and  ill-ooloured. 

Flax  pullr  d  \«  ith  a  special  view  to  the  sewi  is 
Inid  in  handfnls  crossing  each  oth^r  tber  arc 
pulled,  and  is  allowed  to  remain  for  a  few  days 
in  this  state  to  wither  nnd  to  mstnre  the  seed ; 
and  flax  intended  jointljr  Ibr  the  seed  and  Ihe 


fibre,  and  designed  to  be  early  rippled  and 
•teeped,  is  often  treated  in  the  seme  way.  Al- 
most all  flax,  upon  the  old  Irish  and  British 
method  of  treatment,  was  hurried  direct  from 
the  field  to  the  steeping-pond  without  any  refefw 
cnce  whatever  to  the  saving  of  the  seed  ;  hut  in 
the  improved  methods,  most  of  it,  whatever  be 
its  precise  or  special  destination,  is  bound  by  the 
pullers  into  loose  sheaves    -  l  unches,  and  ar- 
ranged Ifm^:  enough  into  hoodk'fs  .'ifi^oks  ti>  have 
its  seeds  sufficiently  hardened  for  the  process  of 
rippling,  and  ite  wliolo  subetsiioe  if  requisite 
sufficiently  winnowed  to  he  j^tored  up  for  some 
months  either  in  well-covered  stacks  er  in  banu. 
The  bonds  for  tieing  the  ilheaves  may  be  formed 
either  of  the  flax  itself,  or  of  Hingle  lengths  of 
wheaten  straw,  or,  what  is  much  better, «f  bnii$ed 
and  dried  rushes;  and  Ihe  pullers  may  carry  sup- 
plies of  them  round  (heir  waists,  and  take  them 
down  one  by  one  a*  th'^y  are  ii%Tinted.  The  stook- 
ing  of  the  flax,  or  the  arranging  of  it  into  small 
di7ing-staclk%  is  the  fiirthest  preparatory  labour 
requisite  when  the  rippling  and  the  steeping  are 
performed  in  autumn ;  but  the  building  of  it  into 
large  stacks  or  the  storing  of  it  into  bams,  tbon  gh 
a  very  operoAe  work,  becomes  indi8pensa.ble  when 
the  rippling  and  the  steeping  are  postponed  till 
spring.   The  stacks  common  in  some  flax  coun- 
tries are  as  wide  as  ihe  bundles  are  long,  about 
8  or  9  feet  htph,  and  fretjuently  from       t"  HO 
feet  long.   "If  the  field  is  extensive,  several  of 
these  stacfks  are  ferraed  at  regular  distances ;  th^ 
are  cnrrfnnv  thntchi.  d  at  top.  and  the  ends,  which 
are  quite  perpendicular,  are  kept  up  by  means  of 
two  strong  poles  driven  perpondiottlarly  into  the 
ground ;  these  stacks  look  from  a  distance  like 
short  mud  walls,  such  as  are  seen  in  Devonshire." 

'*  The  management  of  the  crop  after  pulling," 
says  the  Irish  Fanner's  Journal,  "'will  depend  on 
whether  it  is  to  be  watered  in  the  autnmn  or  in 
the  ensuing  spring.  The  former  practice  has  been 
almost  universal  in  Ireland,  but  the  hatter  is  very 
generally  employed  on  the  Continont.  Where 
the  crop  is  to  be  watered  in  the  autumn,  tlie 
Dutcfti  groweia  lay  the  €as  in  handfiils,  a^er 
pulling,  until  a  small  heap  is  thus  formed,  each 
handful  crrv?sing  the  |)receding  one,  so  that  the 
tlax  is  easily  afterwards  taken  up  in  rippling. 
The  handAlIs  must  not  be  m.ade  too  large,  or  they 
will  he  j^rasped  and  retaineil  with  difTicnUy  dur- 
ing that  process.   After  remaining  a  ehort  time 
in  this  manner,  the  seed-pods  are  tahen  off  by 
the  rippling-oomh.     T^efore  ripplinp,  the  pods 
should  have  become  .40  much  hardened  that  they 
wiU  break  readily  when  pressed  between'  the  lin- 
ger and  thimib.    Another  mode  of  treating  the 
flax  and  Raving  th^  seed,  is  to  allow  the  latter  to 
remain  on  the  stock  until  the  following  spring; 
:md  this  is  obviously  th'-  method  by  which  seed 
of  the  best  qu-alily  rs  <.btaini-d.      This  kind  of 
raani^ement  has  been  carried  to  very  great  per- 
fection on  the  Oonttnent;  and  so  famout  has  the 
district  around  Courtray,  In  the  north  of  Fn&eu, 


I 


.  ijui..^  Ly  Google 


'I 

I  beoooi«  for  it,  that  it  i«  usually  kuown  as  the 

I  Omrtrmy  tftUim.  The  superior  quality  of  the 
flax  produced  in  those  districts  shows  that  the 
I    plan  is  equally  adapted  for  the  productioii  of  tbe 

■  finMt  fibre  as  well  as  the  hest  qualitjr  of  lead. 

I  Aoeonluig  to  this  eysteni,  ilw  ias,  after  behig 
polled,  is  placed  on  end  in  th»>  manner  of  pheavcs 

i  in  a  stook ;  and  so  skilfully  is  it  arracged  in  this 
p«dte,tbat  U  i»dili«rifctoU»«rdiyim1if«rlBd«, 
nor  has  rain  ranch  effect  upon  it.  It  stands  iti 
Qus  positiaa  for  oght  or  ten  days,  by  which  time, 
if  tlw  weather  be  tee,  it  will  bethoroughly  dried, 
after  which  it  is  to  be  bound  xtp  in  bunches,  and 
made  up  into  small  wind-etooks  in  the  field,  after 

'  reraainii^  in  which  for  some  time  it  is  carried 
home  to  the  bam,  or  stacked  in  some  convenient 
sitnxti'jii  daring  the  winter.  The  seed  may  then 
be  taken  off  daring  the  winter  or  spring,  as  lei- 

!  MTOfenaito;  bat  iailiiseMW, His nei taken  off 

\>y  the  rip[>Je,  but  hr  a  erri  -  f  thraFking,  the  foot 

,  of  the  workman,  during  the  operation,  being  kept 
«■  tiM  f  oor,  to  prerenl  ita  being  displaced  aud 
eDtangled,  whioh  would  cavse  it  to  be  destroyed 
in  the  aftcr-process^^s  of  manafaoture.  The  trc&t- 
tnentof  the  crop  is  the  saoie,  with  little  variation, 

'  wham  the  ibre  is  the  chief  object ;  and  the  Cour- 
tray  practice,  where  tlie  hf^t  flax  is  ^iroduced, 
is  to  stack  the  crop  and  aU<»v  it  to  remain  so 
Hmmj^aat  the  winter,  tte  watering  then  taking 
place  in  the  spring  or  summer  ensuing.  Most  of 
■    oor  fsnoers,  it  is  truej  can  scarcely  affiml  to  re- , 

<  asm  a*  long  wittont  ablaining  a  lalnni  from 
tMr  crop  ;  but  did  net  this  diffieoi^  arises  it  h 
apparent  that  thi«  '••v«t«'ni  of  tnana^'inent  is  at- 
tended by  many  advantages.  According  to  the 
wsaal  fmetioe  of  watering  in  the  aatumn,  the . 
treatment  of  cr^p  often  materially  interferes 
with  the  operations  of  the  harvest ;  and  for  the 
grassing  of  it  very  miftvodfaUe  Weather  freqtitat- 
\y  occr.Ts ;  hxii  these  difEculties  are  entirely  ob- 
viated by  grassing  in  the  beginning  of  the  sunnner 

\  feUowing.  Throughout  a  considerable  proportion 
ef  the  flas-fTowing  districts  in  the  north  of  Ire- 
land, an  unfounded  prejudice  ;>revail8  against 
the  adoptiM  ef  this  course  ot  management,  on 
anppeeed  gimmd  «f  m  eoaMa  qnality^f  fibre 
hdna^  t^iereby  produced;  but  the  exprTiinrc  rf' 
the  Courtray  farmers  is  decidedly  opposed  to  this 
ae  tkej  prodnea  theHneat  aamplea  which 

t   eome  into  our  market." 

7^e  fb'pjifh^ri  nf  F(ax. — The  old  method,  prac- 
tised in  Great  Britain  and  Ireland,  of  paying  do 

\  attention  to  llax-aeed,  but  allowinf  it  to  perish 
dnrincr  th'-  pr«<r"«<?  of  steepinj;.  was  one  of  the 

,   ocnt  outrageous  instances  xif  waste  ever  known 

\  m  the  ptraOttee  of  agrioidtore.  The  ateeping  of 
the  seed  alf'nj  with  the  wholo  phnt  damaged  the 
quality  of  the  fibre,  rendered  the  water  poisonous 
to  fishca,  and  eent  up  saeh  Mnvia  into  liw  at- 
»"'*lfhtTT  as  made  the  whole  vicinity  both  very 
'  £tagreeable  and  decidedly  unwholesome.  The 
I  removal  of  the  seed,  even  irrespective  of  its  own  i 
i  nOmtt  bdlilalca  thfaeveval  oparationa  to  whieh  | 
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the  flax  is  subjected,  and  occasions  both  a  consi*  i 
decaUe  saving  of  the  time  of  the  wochmen,  -and  | 

a  very  material  improvement  in  the  quality  of 
the  fibre.    But  the  intrinsic  value  of  the  seed, 
especially  whon  estimated  in  the  light  of  the  many 
useful  purpose's  whioh  the  seed  itself,  its  ground 
meal,  its  oil,  and  its  oil-cakes  can  ho  made  to 
serve,  is,  in  the  aggregate,  very  nearly  equal  to 
tiie  vahie  of  the  fibre ;  so  that  •  Migleet  of  thn 
seed,  additional  to  the  con.sequent  nui.'^ance  and 
misohief,  amounts  to  the  waste  of  almost  one  half  j 
of  the  whole  erop.  *'The  aeed  of  fiax  ia  always 
taken  crflT on  the  OoOtioent,  and  preserved,  either 
to  be  sown,  or  to  be  bruised  for  oil,  or  given  to  j 
cattle ;  and  it  betrays  great  want  of  industry  to  I 
do  otherwise  in  any  country.  The  seed  of  flax 
may  not  rIwrvs  anpwcr  to  be  gown  in  Britain, 
nor  can  the  whole  of  it  be  wanted  for  seed ;  but  j 
it  ia  too  valnable  for  the  oil  it  oentMM,  and  ae  : 
food  for  cattle,  to  allow  any  part  of  it  to  be  lost. 
It  is  of  great  value,  both  as  food  and  as  medicine, 
tat  eatile,  andyartiealarly  for  horsea.  From  tile  \ 
extraordinary  labour  performed  by  oart  and  road 
horses,  and  the  high  feedinf^  they  require,  they  j 
arc  often  subjected  to  iuflainnittiiou  in  their  blood 
and  intestioeay  by  whioh  Buoh  property  is  lost. 
But  if  the  proprietors  of  horvs  could  be  in- 
duced to  give  each  of  them  a  single  handful  of 
linseed  daily  or  occasionally,  boiled  with  beaaa  | 
T  other  food,  it  would  operate  as  an  antidote  or  | 
a  euro  to  those  inflammations  by  which  so  many 
horaea  aie  kot.**  Baa  the  artloln  LnMiv. 

The  seed,  whea  properly  dried  on  the  pulled 
plants,  may  bo  removed,  cither  in  a  comparat  i vely 
fresh  state  by  rippling,  or  in  a  comparatively 
withered  and  indurated  state  by  thrashing  or  j 
beating.    When  the  plants  have  been  th^'rnii^hly 
and  uniformly  dried,  they  are  less  4ikely  to  sufler  , 
injury  during  the  proeeas  of  rippling  or  tiiradiing  I 
than  if  tin  v  were  badly  or  irregularly  dried  ;  yet 
they  must,  in  any  case,  be  Very  geatly  rubbed  or 
handled,  else  their  fihte  will  be  iojurad.    The  I 
rippling  irai^ement  is  a  sort  of  comb,  with  smooth,  : 
cylindrical,  taprrin}^,  iron  teeth,  about  lil  inches  ! 
in  length,  and  adjusted  so  dose  to  one  auuther  as  i 
to  let  the  ateuM  bnt  not  the  seeds  pass  between  : 
them  ;  it  may  bo  so  fastened  on  the  middle  of  a  \ 
lung  stool  or  diort  form  as  to  let  two  persons  sit 
on  opposite  aides  'Of  it,  and  nwke  aUenate  pnsaae 
of  bandfuls  of  flax  through  its  teeth ;  and  the 
stool  oaght  to  stand  on  a  large  sheet  of  canvass  , 
or  large  winnow  doth,  so  that  the  seeds  may  be  i 
caught  as  they  fall,  and  prevented  ftoXA  being  , 
scattered  or  injured  on  the  floor    The  ^f'p^rali'Hi 
of  the  seed  by  thrashing  or  beatittg,  is  eftected  by 
means  of  a  flat  wooden  bat,  somewhat  aimilar  to 
a  pmall  <  rii  ket-bat. 

If  the  seed  be  rippled  in  even  a  slightly  damp 
eoaditiont  It  cannot  without  great  difScalty  be 
afterwatdi  dried  or  prevented  from  heating.  It 
ii'ight,  in  this  case,  to  be  frequently  turned  on 
the  tlour  of  the  barn  or  of  suuie  other  wuU-vcnti-  | 
fatted  apaztmant ;  and  the  tuningf  ought  at  first  . 
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to  be  frequent,  and  afterwards  continued  as  long 
and  M  oOeii  u  the  dreamctaaoM  of  the  Med  mnd 

air  and  tenipcraturc  may  rcqiiirc.  When  the 
capsules  are  thoroughly  dried,  they  may  be  passed 
tlm>n{fh  ft  wionowiiig-iiiaiohiiie,  to  drite  odT  anj 
dust  which  may  bo  attached  to  them ;  and  they 
may  then  be  stored  for  ti5c.  But  when  the  seed 
is  not  rippled  till  spring,  it  is  in  general  very 
easily  saved ;  and,  for  thifl  reMon,  all  seed  intend- 
ed for  sowing  or  otherwise  required  to  ho  per- 
fectly sound,  -ought  to  be  thoroughly  dried  in 
siitttinii,  kei^  propeily  atndced  through  winter, 
and  not  rippled  till  thp  fine  dry  weather  of  spring. 
If  the  weathw  at  the  time  of  the  puUiog  of  the 
crop  shoidd  be  iik  any  degree  unsettled,  the  teed 
then  rippled  may  be  in  all  respects  perfectly  good 
for  food,  but  cannot  possibly  be  so  well  preserved 
as  to  bo  relied  upon  fur  sowing. 

Tke  StMjnnff  of  FUx.—ThQ  steeping  of  flax  in 
water  excites  a  fermcntntion  in  the  juices  of  the 
plant,  dissolves  the  mucilaginous  oemeni  between 
the  woodf  stem  and  the  flbrotu  interior,  and 
destroys  the  network  of  minute  vessels  which 
exists  intenrovenly  with  the  loogitudioal  fibres; 
and  it,  in  coofequence,  faoilitatee  the  separation 
of  the  woody  matter  from  the  fibres  in  the  sub- 
sequent process  of  scutching,  and  converts  tlie 
natural  mai$s  of  fibrous  network  into  artihoial 
fiuddes  of  perfeotlj  free  and  filiform  fibres.  Bat 
the  process  of  steeping  requires  great  nicety  as 
to  the  water  employed,  the  receptacles  in  which 
the  water  ie  held,  the  manner  in  which  the  flax 
is  deposited  in  the  water,  and  especially  the 
length  of  time,  or  rather  the  amount  of  chemical 
change,  wbteh  transpiree  between  the  beginning 
and  the  end  of  the  process.  Too  small  an  amount 
of  chanf^e  will  reniier  the  operation  of  scutcliing 
both  dilHcuU  and  injurious ;  too  great  au  amouuL 
of  change  will  partially  decompose  the  fllite  it- 
self, or  r.'nd'T  much  of  it  fit  only  for  tow;  even 
an  hour  or  two  of  difitirence  of  time  will  some- 
times sensibly  affect  the  quality  of  tlie  fibre;  and 
the  various  circumstances  of  soriness,  Ftap^nation, 
and  cleanness  in  the  water,  and  of  such  a  method 
of  depositing  the' flax  in  it  as  to  eeoore  an  uni- 
form degree  of  chemical  action  in  every  part  of 
a  stem,  of  a  bundl  ,  nnd  of  an  entire  deposit,  may 
modify  both  the  appearance  and  the  useful  pro- 
perties of  the  fibre  to  probably  one-third  or  even 
almost  one-half  of  it^  marketable  value.  The 
profitable  production  of  fibre,  in  fact,  depends 
more  tqwn  the  proper  steeping  of  the  flax  than 
upon  all  the  other  preocsase  at  either  coltufe  or 
preparation. 

The  Dutch  enjoy  eminent  ad  van  tag-  s  f.  >r  steep- 
ing flax,  yet  do  ooi  alwijjt  tum  them  to  the  best 
acount.  The  numer<>ti<?  small  canals  or  fosses  ■ 
which  divide  and  stihdivide  their  estates  and 
farms,  and  which  serve  as  fenees  to  the  different 
enclosures,  arn  admirably  adajited  to  the  steeping 
of  flax,  and  have  probably  been  the  main  cause  of 
the  hi{di  reputation  whidi  Dutch  flax  has  so  long 
eigoyed.  The  fosses  reenve  the  laia-water  flrom 


the  surface  of  the  adjacent  fields ;  they  are  al- 
ways open  to  the  ann  and  weather;  they  are  so 

«h,alIow  as  easily  to  absorb  and  retain  heat,  and 
to  be  kept  always  worm ;  and  they  have  just 
enough  of  current  to  be  maintained  in  a  state  of 
purity  without  in  any  proper  degree  8C4|Qilil|g 
the  character  of  streams.  A  Puteh  flax-grower 
constructs  .%  dam  across  one  of  the  fosses,  cleans 
out  the  weirds  and  the  mud  for  a  few  yards  ad- 
jacent to  the  dam,  lay.s  in  thre<»  or  four  rows  of 
shaves  of  flax  next  the  dam,  packs  the  sheaves 
dose  togettev  with  tiit  root  <»d  down  and  the 
top  end  slanting  toward  the  dam,  covers  the  three 
or  four  rows  of  sheaves  with  a  stratum  of  about 
dx  indies  of  Hw  nok  herbage  and  tin  bottom- 
mud  of  the  fosse,  and  proceeds  to  depodt  more 
courses  of  sheaves  and  to  give  them  the  same 
covering  of  weeds  and  mud  till  the  whole  spacu  is 
filled  or  the  whole  crop  deposited.  But  the  cover- 
ins:  part  of  this  prooe^  is  very  decidedly  object  itm- 
able,  and  so  pollutes  and  stains  the  fibre  with  the 
silt  and  the  vile  weeds  as  to  damage  its  appear* 
ance,  to  deteriorate  its  qualify,  and  to  occasion 
great  unnec^sary  trouble  in  the  subsequent  pro- 
oesses  of  deaning.  The  prime  adaptation  of  the 
fosses  for  steeping  is,  in  a  serious  degree,  coun- 
teracted hy  the  dirty  and  unreflecting  piaetioeof 
covering  the  flax  with  mud. 

The  steeping  of  flax  in  the  Coortray  district  is 
a  distinct  occupation  or  trade,  and  is  conducted 
in  a  manner  so  highly  beneficial  to  the  quality 
«i  the  fibre  tliat  crops  am  sent  tliither  flrom  all 
parts  of  Flanders  to  be  st>  eped.  A  piece  of 
water  over  which  alders  grow  is  chosen  in  pre- 
ference, as  the  leaves  of  that  tree  steeped  in  the 
water  give  the  flax  a  peculiar  tint,  which  is 
thought  desir.ihk- ;  or  if  such  a  place  is  not  at 
hand,  alder  leaves  are  sometimes  tied  up  iu  the 
bundles  of  fiax.  ItistliOttght  that  the  alder  leaves 
aI;!o  drive  away  insects,  which  injure  the  fibres 
of  the  flax  wliile  steeping.  The  best  and  most 
experienoed  steepers,  howeter,  disregard  these 
notions,  and  prefrr  the  clear  soft  water  (jf  the 
river  Lys,  which  they  confine  in  long  ponds  made 
for  the  purpose  along  the  side  of  the  river,  of  auch 
a  depth  that  the  flax  may  stand  nearly  uptiipht 
in  them  without  touching  the  bottom.  This  r«v 
quires  a  depth  of  five  feet  or  more.  1 1"  they  cannot 
be  made  so  deep,  the  flax  must  be  placed  in  a  alant> 
inp  positi'in  in  the  wat^r.  the  rout  end  lowermost, 
and  the  upper  end  a  little  under  the  surface  of 
the  water.  It  is  Icept  in  this  position  by  menns 

of  mats  sprrad  over  it  ;  :i!i<I  }ii)l(>s  with  f^toncs 
placed  on  them  keep  the  mats  down  and  tho  whole 
under  water.  Some  steepers  tie  the  bundloa  to- 
gether in  pairs,  the  root  end  of  one  to  tho  seed 
end  of  the  other,  so  that  half  the  flax  leans  up- 
wards in  the  water  and  half  downwards  -  but 
there  seems  no  good  reason  for  this  practtoe,  Ibr, 
as  th"  root  end  is  sooner  steeped  than  the  upper, 
it  wlU  be  unequally  steeped,  even  if  the  flax  be 
laid  hofisontiiUy  in  the  water,  which  in  not 
thought  so  good  as  pladng  it  veiticany  or  Qcnr^ 
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1 1  ao.   But  as  these  men  have  great  experience  in 
I  j  ih»  process,  we  must  hesitate  before  we  Uame  a 
practice  of  which  vrc  do  not  immediately  see  the 

I<  advantage.   Those  who  steep  the  flax  in  tho  Lys 
I  ilMl^  ooneot  il  in  thidc  bandies  n«arlj  a  foot  in 
{  diameter,  and  somewhat  longer  than  the  fiax,  by 
• '  lajring  aeveral  small  bandies  together,  as  de- 
{|  MribedsJMV*.  In  ilieee  Iarg«  bundles,  the  roots 
j  I  project  at  each  end,  and  the  t  >ps  are  inHiile. 
The  J  are  tied  round  very  tight  in  two  places, 
about  six  inches  from  each  end.  They  are  then 
{  pboed  npiright  and  closely  packed  in  a  cage,  or 
open  frame,  made  of  wood  and  laths,  ten  feet 
I  square,  and  four  deep ;  boards  loaded  with  stones 
i  ai«  ^aesi  owr  the  top,  so  as  to  rink  the  whole 
a  few  inches  below  the  wn'cr  nf  tlir-  river.  Thus 
^    the  water  runs  over  and  under  the  fnune,  and  is 
|i  Mvtinaallydianged.  Theeonseqneneeof  thisis, 
,  that  the  flax  becomes  of  a  clean  white  culour, 
'    without  the  usual  bluish  tint,  and  is  therefore 
I  more  valuable.  The  time  of  steeping  is  somewhat 
1 ,  longer  than  in  stagnant  water.   It  is  pretended 
by  those  who  do  not  ndopt  this  method,  that 
' .  there  is  a  oonsidi^raliiti  loss  in  the  weight  of  flax 
'    steeped  in  this  way,  whida  eonnterliiJanees  the 
superior  raliK:      This  is,  however,  not  clearly 
,    proved;  and  the  quantity  of  flax  which  is  brought 
i  fimn  a  great  distonoe  to  be  thus  steeped,  is  a 
'  I  presumptive  proof  that  this  method  is,  on  the 
'  whole,  the  most  profitable,  and  the  best."  The 
cnge  used  for  watering  in  the  Lys  is  represented 
la  Fiff.  1.  Piatt  XX. 

Very  few  etrcams  in  Britain  or  Ireland  pre- 
sent similar  cunditions  for  steeping  as  either  the 
£u*  or  the  Dutch  fosses ;  and  the  great  ma- 
jority ifT^ritish  and  Irish  flax-p'owing  districts 
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from  8  to  14  or  IS  inys  in  oold  weather.  In  all 

ordinary  circuuistances,  flax  in  the  process  of 
steeping  ought  to  be  carefully  examined  every 
day  from  the  tiftb  or  the  sixth  after  deposition 
till  it  is  found  ready  for  removal;  and  when  it 
underp^'""^  rapid  ferniciitatiofi  or  change,  it  ought, 
toward  the  end,  to  be  examined  three,  four,  or 
even  six  times  a-day.  The  dieuppearanee  of  air 
hublles  from  the  surface  of  the  water,  and  an 
apparent  tendency  of  the  flax  to  settle  to  the 
bottom,  have  been  regarded  as  indications  of  the 
requisite  degree  of  change  being  complete ;  but  a 
far  safer  guide,  and  one  which  ought  always  to  be 
resorted  to,  is  to  draw  a  few  stems  from  diflerent 
parts  of  the  pond,  and  to  ascertain  by  tmetan 
and  rubbing  whether  the  woody  matter  is  easily 
separable  from  the  tibre ;  and  whenever  a  doubt 
eidsts  as  to  the  proper  degree  of  fermentation 
l)eing  complete,  a  good  rule  is  rather  to  remove 
tho  flax  a  few  hours  before  the  full  timoi  than  to 
let  it  remain  a  single  hour  past  it. 

TA«  Gnuting  of  Flax. — When  flax  is  removed 
from  the  steeping-pond  it  ought  to  be  Laid  on  the 
banks,  with  the  ends  of  the  sheaves  a  littb  ele- 
vated, in  order  that  it  may  be  fireed-  from  the 
bulk  of  the  water  with  which  it  is  saturated ; 
and  after  it  has  lain  there  for  an  hour  or  two,  it 
must  be  qiread  ont  on  a  sorfiuse  of  grass-hmd 
about  as  extensive  as  the  area  on  which  it  grew, 
in  order  that  it  may  complete  its  fcnnentation, 
and  be  cleansed  by  wind  aud  rain  frum  its  im- 
purities, and  may  be  bleached  by  alternate  aliade 
and  sunshine,  and  by  alternate  wetting  and 
drying,  into  a  whitish  and  fine-looking  colour. 
Old  pasture  huid,  with  nthiek,  drart,  fine  sward 
is  moft  Fuitable;  and  when  artificial  grass  land 


must  be  dependent  for  good  steeping  upon  pieces  i  or  any  land  with  long  or  rank  herbage  is  used,  it 
of  wader  arlifieiaUyoeDeeted.  The  pond  ortrendi,  j  roust,  previously  to  the  spreading,  be  mtiier  eaten 


if  not  excavated  in  clay,  ought  to  lx>  made  re 
tentive  by  puddling;  it  ought  to  be  scoured  clean 
of  all  impurities ;  it  ought  to  be  from  8  to  10 
feet  wide,  and  to  have  a  sufficient  depth  of  water 
to  allow  the  tallest  flax  plants  to  be  fairly 
covered,  witiiout  their  touching  the  bottom;  it 
ooglit  to  have  merely  sach  an  influx  of  water  as 
will  maintain  purity  and  supply  waste  by  eva- 
poratian  and  absorption,  without  producing  any 
very  perceptible  cnnent;  and  the  water  yfiAKki 
Ails  it  ought  to  be  sod,  limpid,  and  perfectly  free 
from  any  mineral  impregnation.  The  flax  ought 
to  be  deposited  in  loose  sheaves,  and  in  either  an 
•rat  otr'n  slightly  slanting  position,  with  the 
top?  uppermost;  and  slightly  covered  with  wheat- 
straw,  fern,  rushes,  or  coarse  clean  herbage,  and 
gwlly  knM  with  as  msny  boards  and  sfaHMi  as 
will  te<?p  tho  trips  fairly  and  constantly  beneath 
the  water.  The  requisite  time  for  the  proper 
degree  of  steeping,  varies  with  the  qualities  of 
the  water,  the  nattire  of  the  situation,  tho  com- 
parative fineness  of  the  flax,  and  especially  the 


close  down  by  sheep  or  neatly  and  evenly  shaven 
with  the  scythe.  The  flax  should  be  spread,  not 
thinly,  but  rather  thickly,  in  order  that  it  may 
neither  be  unduly  hardened  by  the  weather,  nor 
injuriously  to.ssed  by  the  wind.  It  ought,  also, 
for  the  sake  of  securing  uniformity  of  colour,  to 
be  rsgttlarly  and  frequently  turned.  Vie  flax- 
growers  <if  the  Cnntineut  secure  goodness  of  tint 
in  their  flax  by  tho  niceties  of  grassing,  and  uni- 
formity^ in  that  tint  by  careflii  and  regular  turn- 
ings ;  they  run  long  poles  or  wattlsa  under  the 
successive  rows,  and  turn  them  over  in  such  a 
manner  that  each  occupies  the  place  vacated  by 
the  preceding  one ;  and  they  go  through  the  pro> 
cess  with  perfect  ease  and  regularity,  and  make 
the  surface  of  the  whole  crop  as  even  and  orderly 
after  any  number  of  turnings  as  when  it  was  first 
spread.  The  turnings  ought,  in  as  many  in- 
stances as  possible,  to  be  made  on  the  near  ap- 
preaoh  of  rain  ;#nd  they  have  always  more  eflect, 
upon  both  the  purifying  and  the  bleaching,  when 
the  grassing  is  pcrfi.rmcd  in  spring  than  when  it 


seasonoftheyearand  the  temperature  of  the  earth  ■  is  perlnrnied  in  autumn.   A  main  part  of  the 
ami  the  atmosphere ;  and  it  has  been  found  to  dun  and  irregular  colour  which  sometimes  so 
from  6  to  10  days  in  warn  weather,  and  |  materially  depreciates  Bri^  and  Irish  fins  in 
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the  market,  ie  attribotaUe  to  dovenlj  gnuring ; 

and  a  weakness  of  the  fi  bre,  occasionally  observ- 
able in  the  whitest  and  finest  flax  of  the  Cbnti- 
nent,  h  attributable  to  the  opposite  fault  of  ex- 
cessive operoaencM  and  too  great  bleadiingaolion 
in  the  grassinj*. 

A  fiioiie-  and  somewhat  popular  substitute  for 
the  gnMiflg  prooeaa  baa  kiiig  been  kaowii  in 
Scotland  under  the  name  of  gaiting,  and  pro- 
bably has  had  aoue  ehave  in  depreciating  the 
market  value  of  Britidt  flax.  The  dieavee  baw 
their  l»uids  drawn  up  toward  the  top ;  and  are 
set  tip  ono  by  one,  with  their  T\>U  end  on  the 
groTind,  and  well  spread  out,  so  Umt  they  may 
not  be  blown  down  by  the  wind,  md  may  finely 
admit  the  air  to  play  among  their  interior  stems; 
and  after  they  have  stood  two  op  not  more  than 
three  days,  they  are  tonwd  inside  out,  thorough  • 
ly  loosened  to  the  nir,  l^ound  gently  up  and  set 
on  their  rooft  end  as  before,  and  left  to  stand  till 
they  beoomo  eompletcty  dry.  This  method  eaa- 
always  be  praottaed  upon  a  small  spot  of  ground 
ainl  in  the  immediate  vicinity  of  the  stecping- 
puiid,  and  saves  the  expense  of  the  grass-land,  of 
carriage,  and  of  the  proeev  of  spreading  and 
Itirning ;  hut  it  suffers  the  enormous  defects  of 
neither  cleaning  the  flax,  nor  bleaching  it,  hot 
regularly  completing  its-ftmsBtattoD,  OOP  secure 
ing  for  it  uniformity  of  colour. 

The  proper  length  of  time  for  grassing  varies 
with  the  oonditioo  of  the  flax,  the  M»Km>  of  the 
year,  and  the  character  of  the  weather.  Flax 
not  quite  sufficiently  steeped  must  be  grassed  for 
a  longer  time  than  flax  perfectly  steeped ;  any 
talid  or  coBditioD  of  flax  requires  longer  grass- 
ing in  continuously  dry  weather  than  in  alter- 
natioosof  w«t  and  dry  ;  and  tl&x  of  aU  sorts  is  &r 
more  Uabb  to  be  injuriously  prolonged  in  tile 
grassin^;  amid  the  cold  and  moisture  of  autumn 
than  amid  the  comparative  warmth  and  dryness 
of  spring.  Tn  every  case,  flax  must  be  perfectly 
&tj  when  ri'inoved  from  the  grasx,  otherwise  it 
would  aflerwurds  heat  and  he  destroyed  ;  and 
when  taken  up,  it  may  either  be  gathered  for  a 
few  days  into  small  b«id*ridts  orearried  saos 
to  the  barn  or  into  well-covered  -tarks,  acooidlllg 
to  the  assured  diyness  of  its  condition. 

A  kihi-drying  is  frequently  given  to  tke  flax 
immediately  before  the  process  of  scutching ;  and 
this,  in  some  instances,  is  conducted  in  kilns  or 
dr}  in5-houac«,  of  about  16  feet  in  length,  con- 
structed for  the  purpose.  But  all  such  artificial 
drying  is  exceedingly  injurious  to  the  quality  of 
the  fibre,  and  ought,  in  every  instance,  to  be 
rendsrsd  qiHto  nimeoctiary-  by-  psvfeot  diying  on- 
tl»e  grass.  Yet  Mr.  Aiton  says  respecting  it. 
"This  seems  to  me  to  be  a  very  neoeosaiy  prepare 
alion  that  is  nsgleeted  in  Sootlani;  to  the  injury 
of  tile  flax,  and  loss  to  the  owner.  Iifoderate 
drying  of  the  flax  seems  to  have  a  similar  effect 
with  drying  of  grain  before  it  is  ground  into 
meal ;  and  this  migitt  sasily  be  done  in  Sootlaad 
on  the  oom*kilnB." 


7%e  Seutchinff  cf  F7w.  Ibe  woody  pert  of  the  | 
stem  of  flax  is  technically  called  boon  or  shove ; 
and,  after  the  steeping,  the  grassing,  and  the 
drying  uro  completed,  this  is  separated  from  the 
fibre  by  thepmeSHM  of  bruising  and  ii:cTitching.  | 
The  bruising apparatns  nsed  in  Holland,  Belgium, 
and  the  north  of  France,  is  very  simple,  and  is  ! 
worked  by  the  band.  Four  tbia  boards,  f^twat  16  I 
inches  long  and  3  inches  hroad,  and  about  3  inches 
distant  from  one  another,  rest  fiaediy  widi 
tlieir  edges  up  at  about     fast  fron  Ubo  gavnad*, 
and  three  other  houdi^  in  aU  nqMcta  smilar, 
are  so  attached  to  an  upper,  correaponding,  and 
hinged  base  as  to  be  freely  moveable  up  and  dowa, 
with  their  edges  folUng  exactly  into  the  intenti- 
ces  between  the  other  boards.    The  workman 
Ibises  the  upper  or  moveable  hali,  lays  a  handful 
of  flax  asross  the  edgss  of  the  lower  baU;  foroes 
down  upon  it  the  edges  of  the  upper  half,  and 
repeats  this  simple  operation,  ttiming  the  flax 
over  and  owr,  till  the  whole  of  the  boon  ia  oobi> 
pletely  bruised.  The  scutching  apparatus,  or  that 
for  clearing  away  the  ItrokeTi  pr^rts  or  frnprnftuts 
of  the  boon,  is  aho  manual  and  equally  simple. 
The  scatcher  sits  on- »  block  of  timber,  about  18 
inches  high,  and  has  &b  his  right  hand  a  fixed, 
upri^t  hoard,  about  the  height  of  the  arm  of  a 
chair,  with  a  boiisonlal  dii  about  1|  >Beh  wido, 
Fi;/.  2.  nite  XX. ;  he  Ufts  a  handful  of  the 
bruised  flax,  twists  the  top  cnd»  and  throws  the 
root  end  ever  tbe  8liiin.tbs  board;  be  them  lifts 
a  small,  flat,  thin,  hatchet-like  piece  of  timber, 
with  8  short  handle,  and  about  the  sixe  of  asoop 
plate,  Fig.  3.  I'laie  XX. ;  and  with  this  instru- 
ment, he  strikes  the  flax-  dose  to  the  upright 
board,  turning  it  over  and  over  with  his  lefl  hand, 
and  oontinaing  to  strike  with,  his  rigLl.  till  the 
one  end  of  the  handfti}  of  flbx  is  dean,  and  ibfln 
shifting'  it  end  performing  the  same  i)p«'ration 
upon  the  other  end  till  it  also  is  dean.    The  only 
other  appliaaoes  nsed  are  a*  leaAfaam'  apron  for 
keeping*  tbe  person  tidy,  a  comb  fon  unra veiling 
any  fibres  which  happen  to  bocorae  mnttod,  and- 
a  sort  of  blunt  mincing-knife  fur  breaking  over 
the  knofraagr  portion  of  the  boon  whioh  may  mat 
hare  been  sufTlfiontlr  crushed  durin;^  t^l'•  proce&» 
of  bruising.   The  scutcher  constantly  f«cla  the 
flax  mtik  hiS'hsBd,  judges  of  the  prugrws  of  the 
scutching  operation,  and  ao  regulates  his  strokes 
as  to  clear  away  oU  fragments  of  the  bvon,  Mkd  aik 
the  same  time  not  injure  the  fibre. 

The  bruising  and  scutdiingof  fla.^.  by  hand,  in. 
this  simple  manner  of  the  Dutch  and  the  lk?lglansy 
acts  much  more  softly  and  gently  upon  ,  the  fibre, 
and  oeoasioQS  Ibr  less  less  by  tlie  wanin  of-  somtt 
parts  and  t!ip  U  terioration  of  others,  than  any 
of  tbe  knowu  methods,  especiaUy  tile  older  ones, 
of  performing  the  pmoesBes  \ff  maidiuiery.  No 
flax  bruised  and  scutdied  by  a  mill  on  tbe  Co»> 
tinent  ever  commands  tbe  highest  price  in  the 
market,  or  is  found  fit  for  the  manufacture  of  tbe 
finest  kind  of  fabrics.  "  When  the  work  In  doat 
by  the  hand,**  remaite  a rsosnt  Irish  writar,  «clha 
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different  parts  and  qiialittes  can  be  subjected 
mereljr  to  u  much  of  the  actioa  of  the  handle  aa 
tc  Bccemry  to  d<ar  away  the  shove,  without 
breakiccr  uunect-ssarily  the  flax  itpulf  Tliis  is 
one  of  the  advantages  which  the  small  iarmerbaa 
in  groiriag  this  crop,  Utti  the  nuittfketttM  ettt 
be  carried  on  in  a  superior  flMBMr  his  OWB 
faTiiily  to  whom  it  affords  profitftWe  employment. 
This  IS,  ID  short,  one  of  the  departments  of  in- 
dustry  in  vhich,  so  far  as  our  knowledge  «t  pr^ 
sent  extends,  manual  labour  can  never  be  super- 
seded by  machinery,  wherever  it  is  avmikble." 
Bat  the  deaning  of  flax  on  any  hrge  loale  hy 
manual  labour,  is  necessarily  far  more  expensive 
than  the  cleaning  of  it  by  machinery,  and  is  often 
nil  hoi  impoasiUe  in  oonaeqoeDoe  of  the  went  of 
ft  fluffieieBt  number  of  workers,  and  ie  needleisly 
operose  and  costly  for  any  of  tho  purposes  of 
eitlicr  coarse  or  middle-ratii  mauulacture.  The 
employment  of  multitudes  of  women  in  Britain, 
mi::?^*^  comport  with  the  profit  of  flai-grnwrrp  in 
producing  a  fibre  suitable  for  the  finer  kinds  of 
ftbrim;  hat  the  nse  of  madiineiy  it  demuded 
hj  many  v  risii! "rations  of  economjin  ptodneillg 
fihre  for  all  ordinary  fabrics. 

Tbe  method  of  hniising  flax  long  praotieed  in 
Seaillaadyina  to  heal  the  flax  with  a  hand-raallet 
upon  a  smooth  stone,  and  so  to  l>end  and  rub  the 
flax,  in  connexion  with  the  b«fating  of  it,  as  com- 
pletely to  break  the  boon.  Bat,  at  a  subsequent 
period,  beaters  were  moved  by  the  wheels  of 
scatching-mills:  and  soon  after,  indented  rollers 
w«re  forraeil  of  sndi »  kind  u  rapidly  aad  tho- 
rw'iglily  to  crush  all  the  boon.    One  roller,  3  feet 
in  diameter,  moves  in  the  centre,  two  other  rollers, 
eadi  14  indwe  in  diameter,  move  upon  the  large 
one ;  mD  the  three  are  indented  to  the  depth  of 
at  least  2i  inches;  and  when  they  are  moved 
round,  each  of  the  coucavea  of  one  roller  fails  into 
the  ooBvez  of  the  other   The  flax  is  spread  thin, 
mith  merely  the  top  of  it  let  in  between  the  roll- 
ers; and  it  is  carried  round  with  them,  and 
eocnpletely  etttdied  in  the  eourse  of  one  revolu- 
tion of  the  large  roller,  and  then  thrown  out  in 
a  state  of  reading  for  the  scutching.   The  ma- 
chinery for  Mutching  is  complex,  and  of  the 
nntoie  of  a  mill.   An  upright  shaft  w  ipindle  is 
driren  by  either  a  water-wheel  or  hor?e-pearing ; 
fuur  arms,  provided  with  wipers  on  their  ends, 
and  each  about  7  feet  10  inehee  in  length,  are 
filed  in  the  shaft;  the  arms  are  moved  round 
horizontal]^,  within  a  box  or  frame,  at  the  rate 
of  900  times  per  minute;  and  the  fhix  n  hdd  in 
at  holes  or  stita  in  the  upper  side  of  the  frame, 
receives  blows  or  scutchings  from  the  revolv- 
ing arms  or  wipers  at  the  nte  of  800  in  the  mi- 
mle,  and  is  in  consequence  so  severely  beaten 
as  to  loee  a!l  the  boon  and  at  the  same  time 
no  inouuiderable  portion  of  the  fibre.  This 
npsd  aad  -wry  rough  method  of  leutohing  eer- 
tainly  saves  a  pwat  amount  of  labour  and 
wages;  yet  it  destroys  so  much  good  fibre  as, 
in  Moe  inrtuee^  to  he  realty  m  expensive 


M  the  Dutch  and  Belgian  method  of  aentching 
by  hand. 

A  new  flax-mill,  invented  two  or  three  years 

ago  by  John  Warncs,  Jun.,  of  Norfolk,  combines 
the  extraordinary  advantages  of  being  portable, 
of  exhibiting  a  construotion  whidi  may  be  adapt- 
ed to  various  other  forms  of  email  milb,  and  of 
performing  its  work  in  a  bettor  ni;\nner  than  the 
previous  flax-mills.  The  breaker  iias  three  pairs 
of  fluted  foilen,  plaoed  upon  a  strong  frame  of 
wood ;  cogged  wheels  are  fixed  to  the  rollers,  and 
are  so  attached  by  a  rigger  and  strap  to  the  axle 
of  the  lentehinpmadiine,  as  to  be  moved  by  the 
same  power  ;  and  the  flax  is  passed  in  small 
handful*  through  the  flutes  of  the  rollers,  and 
has  all  its  boon  completely  bruised  by  the  play 
within  each  other  of  the  convexities  and  the  oon> 
cavities.  Thf  boaters  of  the  scutching-tnnrhine 
play  round  an  iron  axle,  and  revolve  at  tlie  rate 
of  I,fiOO  times  in  the  mhmte,  and  strike  the  flax 
held  over  boards  placed  pprpor.diciilnrlj  and  at- 
tached to  the  frame-work;  and  the  close  shed 
within  whioh  they  work  resembles  a  snmll  oara- 
van,  and  contains  three  recesses,  similar  to  sentry- 
bozes,  w  hich  serve  as  standing  places  to  three  work  - 
men.  The  machines  are  represented  in  Fiji.  4.  and 
Fi^.  6.  PUOe  XX.  They  can  be  propelled  either 
by  manual  labour.  I  vfi'  rsr  draught,orbva  wnter- 
wheeL  In  one  of  the  earliest  experimental  trials  of 
the  machiMi^  the  first  of  their  clam  ever  known  ia 
England,  two  stoneB  of  flax  v,-nro  broken  in  less 
than  two  minutes,  and  scutched  in  seventeen. 

7X«  Pr99ptetive  Effteu  of  F7a9-(^iUmt  «m  tn- 
land, — The  proceedings  of  the  Irish  Flaxlrnprove- 
raent  Society,  incidentally  noticed  in  two  preced- 
ing sections  of  this  article,  appear  to  have  opened 
a  new  and  highly  promising  era  in  the  industrial 
history  of  Ireland.  The  Society,  encouraged  by 
the  success  of  its  commencing  operations  iu  Ulster 
and  the  north  of  Lsinster,  direoted  its  attention 
southward  and  westward,  and  sent  some  of  its 
instructors  to  almost  every  part  where  the  landed 
proprietoie  evinoed  a  derire  to  avaE  themselvee 
of  their  services.  The  results  were  very  satis- 
factory, as  the  soils  of  the  new  districts  proved 
peculiarly  suitable  to  the  plant ;  and  as  an  in- 
stance of  the  rapidity  with  which  its  culture  was 
introduced,  where  there  were  active  and  energetic 
landlords  to  co-operate, — on  one  estate  in  Mayo, 
where  ia  1844  no  flas  was  grown,  in  1846,  110 
tons  were  brought  to  Tiiarkct,  of  the  value  of  up- 
wards of  £5^000.  The  society  a  report  for  1646, 
shows  that  its  opersiions  then  extoided  over 
twenty-gix  counties,  twenty-one  being  beyond 
the  limits  of  Ulster ;  and  at  the  annual  meeting 
in  Belfast,  in  November,  1846,  Mr.  W.  Sharman 
Crawford,  M.  P.,  in  raovimg  tlu  adoption  of  that 
report,  made  the  following  remFirks;  "It  might 
be  desirable  now  to  consider  what  the  resources 
of  tbe  eountry  wonU  admit  of,  and  to  take  a  re> 
view  of  the  production  of  flax  which  might  be 
created  from  the  lands  of  Ireland,  property  man- 
aged, on  a  rotation  system.  In  the  feport  ef  the 
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commissioners  for  the  return  thr  ^'-pulation, 
thej  found,  that  the  portion  of  the  lands  of  Ire- 
buad,  lit  for  the  purposes  of  agrienlture,  exelti«{v« 
of  all  other  descriptions,  ainijunted  to  n.4G4.300 
acres.  Instead  of  on»«ightb,  which  it  had  been 
sbowB  ITM  perfectly  consisteDt  with  good  fartn- 
ingi  let  tlian  suppose  that  only  one-sixteenth 
were  appropriated  to  flax,  they  t^Iiould  have 
841,5m  acres ;  six  cwt.,  or  about  one-third  of  a 
ton,  was  oeuidefed  a  Mr  avenge  iMradoee  hy 
the  acre:  that  would  give  no  less  than  252,45.' 
tons ;  and,  at  £45  per  ton,  the  value  would  be 
£  1 1 ,3e0^7S.  Then,  with  regard  to  the  employ- 
ment which  the  cultivation  of  the  plant  gave, 
and  which  was  a  most  important  consideration, 
it  had  been  shown  that,  independently  of  spinning, 
an  acre  «f  fine  flax  gave  employment,  for  a  year, 
to  1!)  persons,  in  mnntifacturing  it  into  pocket- 
handkerchiefs  ;  and,  if  spinners  were  added,  there 
would  b«  an  additieik  «f  44  wmneo,  making  alto- 
gether ns  persrn  =5  Put  some  people  might  think 
that  an  exaggerated  statement }  therefore  let  it 
be  supposed  that  one  aore  of  liaz  would  be  equal 
to  the  employment  and  support  of  one  flwilj  for 
the  year ;  then  the  result  would  be,  pnpposing 
only  the  one-sixteenth  of  the  lands  of  Ireland  to 
be  in  flax— there  would  be  841,r)18  families  so 
supported  ;  and,  takinp:  each  family  at  *he  usual 
average  of  hvo,  the  number  of  individuals  sustain- 
ed would  be  4307,800— equal  to  about  one-half 
of  the  whole  population  of  Ireland.  Let  them 
consider  in  how  email  a  degree  the  manufacture 
of  flax  had  hitherto  advanced ;  and  then  let  them 
look  at  the  auana  and  oapabilities  of  Ireland— 
the  Immense  water-power  which  was  wasted.  But 
he  hoped  that  there  would  be  a  change  that 
would  isduee  die  men  of  Ireland  to  look  to  the 
water  power;  for,  if  they  did,  the  remunerative 
prices  of  flax  would  be  greatly  increased." 

It  win  beobeerved,  tl^  the  amount  to  be  pro- 
duced on  the  estimate  of  Mr.  Crawford,  would  be 
more  than  is  required  for  the  present  consumption 
of  the  British  islands.  But  it  has  been  ascer- 
tained that  French  and  Belgian  spinners  would 
largely  import  Irish  flax,  if  it  wore  grown  in 
sufiicient  quantity  for  them,  since  it  is  much  su- 
perfer  to  the  Ruedan  whieh  tiwy  now  oonBume 
for  the  fabrication  of  particular  yams.  The 
quantity  of  flaz-aeed  at  preeent  imported  into 
Britain  from  fnreign  maifceta,  and  dm  the  oil- 
cakes which  are  at  present  made  from  foreign 
seeds,  and  consumed  by  the  cattle-feeders  of  Ort  rit 
Britain,  could  then  be  all  liad  at  home,  for  they 
would  be  iully  furnished  by  the  prodttOe  of  the 
number  of  acre*  which  the  above  eitimato  of  flax 
would  occupy. 

Among  the  many  cauaec  of  Trelandii  niierabte 
condition,  the  want  of  manufactures  has  often 
been  numbered.  This  is,  of  course,  speaking  on 
the  general  question,  and  in  comparison  with  the 
striking  fi.uturcs  of  British  manufacturing  in- 
dustry. The  linen  trade  is  the  single  bright  jmint 
precented  in  this  view  of  the  utatter,  serving 


more  forcibly  to  show  the  advantages  of  a  steady 
productive  employment.   Sixty-two  large  facto- 
rial, with  2,860  hone  power,  and  13,600  opera* 
tives,  are  continually  employed  in  spinning  yani, 
while  large  quantities  are  also  purchased  from 
the  English  and  Scotch  epinners ;  70,000,000 
yards  of  linen,  on  an  average  are  annually  ex- 
ported; the  trade  employs  a  capital  of  upwards 
of  five  millions  sterling ;  and  the  entire  number 
of  hidividnals,  diteelly  and  Indiiectiy  cupported 
by  it  in  all  its  branchc?,  cannot  be  estimated  at 
less  than  500,000,  and  is  probably  more.    This  : 
mannlkoture  haa  now  attained  auoh  a  degree  of  1 1 
perfection,  that,  in  neutral  markets,  the  Irish  | 
linens  command  the  almost  exclusive  sale,  having  1 1 
struggled  against  the  produce  of  the  German  and  I ' 
French  looms  until  they  have  guned  the  upper-  | 
hand  in  almost  all  cases.   Even  in  the  finest  fab-  { | 
rics,  damask  and  cambric,  the  progress  haa  been  I 
stirpririuf ,  the  coneumpticn  «f  the  latter  having  1 
ir  f  ri      I  1  GO  fold  in  17  years.  In  1829,  for  every  ' 
I,(X)0  dozens  of  French  cambric  aold  in  the  £ng-  '  | 
lish  market,  100  pieces  of  Iridi  were  sold;  in  1 1 
1 8  J6,  for  every  1 ,000  pieces  of  French,  there  were  | 
16,000  pieces  of  Irish  sold.   Seeing  their  injibility  i 
to  compete  with  the  Irish  producers  m  the  open  j 
market,  foreigners  have  imposed  heavy  dntioa  on  1 1 
Irish  linens  and  linen-yams  in  their  own  conn-  ' 
tries ;  and  by  thia  short-sighted  policy  thej  are 
cramping  the  consumption,  injuring  the  co/a- 
sumers,  and  endeavouring  to  force  a  manufacture 
in  which  they  cannot  advantageously  engage. 

Great  as  must  be  the  changes  which  the  gene- 
ra!  I  loptiionof  the  principles  of  free  trade  would 
produce,  none  would  tell  more  beneficially  on 
Ireland  than  the  unshackled  admisaion  every- 
where of  ite  linen  manuiaetunw,  thdr  aapericfity 
and  cheapness  ensuring  them  a  monopoly  in  the 
majority  of  cases.    Should  continental  govern- 
ments be  induced  bj  the  example  of  England  to 
relax  their  duties,  the  Irish  linen  trade  would 
increase  immensely.   And  the  move  M-bich  hns 
been  made  by  Britain  in  the  admisuon  of  foreign 
agricultural  products  into  a  firee  competition 
with  onr  own  will  have  this  important  result — 
that  it  will  lead  all  farmers  in  both  Britain  and 
Irdand  to  inquire,  for  what  kinds  of  eultore  their 
soil  and  their  climate  are  best  adapted.    Ko  pre- 
mium existing  on  the  production  of  any  particular 
crop,  this  point  at  once  beoraaai  aU-impoftant. 
It  has  been  ascertained,  by  analyus.  that  the 
quantity  of  nitrogen  in  grain  produced  in  the 
soutb<.'rn  and  uiiddlu  parts  of  Europe,  aiid  ux  the 
United  States  of  America,  is  greater  pw  oent. 
than  in  that  grain  under  the  most  favourable 
circumstances  in  Ireland ;  and  the  humid  atmo> 
sphereof  Ireland,  on  the  otlier  hand,  highly  &vottn 

tbt'  gnnvth  of  gras.ses  and  lierbage,  of  roota»  of 
flax,  and  of  hemp.  Countries  with  a  spare  popti- 
lation  are  most  fitted  for  tlM  production  of  grttin, 
since  it  takes  the  least  labour;  and whec«  a  lai|{d 
labouring  population  exists,  the  culture  of  roota 
and  of  fibrous  pla&ta  is  the  most  profitable,  aa  it 
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.  {  affords  them  a  productive  employment.  Katttral 
,|  circiimstances,  then,  at  unce  point  out,  that  it 
,  I  vould  be  more  fitting  for  IreUnd  tf>  t'lrn  her  . 
I  attention  to  the  culture  of  the  succulent  aud  the 
I '  tottite  kinds  of  pluts  in  oonnexion  with  the 
'  rearing  and  fattening  of  cuttle,  and  not  to  lay 
I  the  stress  on  grain  that  at  present  is  done  bj  the 
HuaTT  ftruMn* 
When  the  government,  and  politicians  of  all 
'  parties, — ^in  fact,  all  thinking  men,  are  labouring 
to  devise  means  to  turn  to  good  aocount  the  pre- 
sent awful  crisis  in  the  at«te  of  Irelud,  bj  plant- 
.  in^T  the  seeds  of  her  future  peace  and  prosperity, 
deeply  and  securely,  that  they  may  spring  out  of 
die  tiiiiM  of  her  former  unluippj  oonditton*  the 
I  extension  of  the  cultivation  of  flax,  in  connexion 
'  with  the  condition  and  prospects  of  her  huea 
iMnnfnrtnie,  chaeifes  seriotts  attention  fkom 
,  those  in  power.    In  many  ways  the  importance 
of  the  subject  has  been  alluded  to.  Sir  R.  Kane, 
in  hie  "Indastrial  Beeonroee  of  Irehind,"  the 
"  Tixnee  Commissioner,"  in  his  able  letters,  and 
the  '•  Poor-law  Commissioners,"  in  their  Reports, 
•  ail  gpenk  to  the  benefit  which  Ulster  has  derived 
frgna  this  branch  of  indnstry,  and  to  the  inpor- 
I  taat  effects  which  it?  extension  would  produce. 
— Beportt  of  the  Bdfcut  Flax  Imjmvemtnt  S(h 
<it^. — Ktm^a  Mminei  Rtmareet  «f  Irdandj-^ 
PmUtmentary  Oaietteer  of  Ireland.  —  Poder"* 
tfamwml. —  Mumtm  RuHicum — Iruh  Farmer's 
Jtmrmal.  —  Quarterly  Journal  of  AgricvUure. — 
fVaniasrieiW  tf  the  Highland  Sociefi/.—Sir  John 
S^'r^ftrr's  Genera?.  Rej>ort  of  Scotland. — Society  of 
Oendemen*  Comjpiete  Farmer.  —  Journal  of  the 

Ayriculiure. —  Doi/fe's  Hitdandry. —  OutUnes  of 
FlemUsk  Mudandry,  —  Latmn's  Agriculturitt^$ 

Bhamt  Dictionary  of  the  Farwk-^lkmil'* 
sine — JIfiWt  ffuebandry, 

FLAX-DODDER,— botanically  Cueeuta  Epili- 
iMHn.  A  mischievous,  parasitical,  oonvolvulaceous 
plant,  of  similar  form  and  habits  to  the  European 
and  the  lesser  dodders,  but  specially  infesting 
the  tfax  eiop^  See  the  artiele  Domhb.   It  ha* 
©ccitsionally  worked  considerahle  drvri'^t-iti  n  in 
the  western  oonuties  of  both  Qreat  Britain  and 
Isehund;  and  it  is  popuUrly  known  in  Sooionet- 
Aimai  ''the  molberry,"  and  in  Connaught  as 
''the  parasite  plant."    A  small  consignment  of 
Odea&a  Hax-seed^  received  at  Westport  in  1&3G, 
teeoght  with  it  such  an  import  of  flax-dodder 
aj  quite  choked  some  of  the  crops  immediately 
raised  from  that  seed  itself,  and  left  large  and 
■liiihieinni  tnoes  npon  the  fla3E4lddi  through- 
oct  the  four  succeeding  years.    An  opinion  is  en- 
tcrtained  by  some  good  judges  that  flaz-doddcr 
atfcr  aooompeniee  flaz-eecd  from  eitiier  Riga  or 
Aaariea,a&d  is  almost  certain  to  accompany  the 
ootnpiratiT*»lT  cheap  and  dirty  seed  from  Od*'p«jv 

FLAX-LiLV,  or  New  Zkai,a>d  Fi^ax, — botam-  ; 
eally  Pheraiitm.  A  genus  of  plants  of  the  aspho- 
j  Mfnylf.  On^ one qMotesia known:  and  this 
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is  called  the  tough,  Phormimn  Umx,  and  was  in- 
troduced to  Britain  firom  Kew  Zealand  in  1708. 
It  is  a  herbaceous  evergreen.  Its  leaves  rise  from 
the  root-crown,  overlap  one  another  for  a  little 
above  the  base,  diveige  altenatelj  to  two  aides, 
and  are  tnpcrir^,  pointed,  equidistant,  and  three 
or  four  feet  long;  its  floweri  grow  on  a  strong 
brandling  stalk,  and  have  a  light  greenish  oolonr, 
but  can  seldom  be  produced  in  Britain  ;  and  its 
seed-vessel  is  oblong  and  triangular,  and  contains 
compressed  seeds.  A  fibre  afforded  by  the  leaves 
has  been  oooaaionally  imported  from  Polynesia 
under  the  name  of  New  Zealand  flax,  and  is  very 
remarkable  for  the  strength  and  durability  of  the 
oovdage  whidt  it  nuftet.  The  plant  it  hardy 
cnonr^  to  grow,  without  any  protection,  in  the 
open  air  in  Britain ;  and  could  it  only  be  culti- 
vated under  oonditions  of  foil  and  treatment 
similar  to  those  of  its  native  country,  it  might 
possibly  become  one  of  our  most  valuable  econo- 
mical field  plants.  But  the  fibre  yielded  by  it  in 
some  trials  in  the  south  of  Ireland,  proved  decid- 
edly inferior  to  that  imported  from  Polynesia; 
and,  in  consequence,  an  opinion  has,  for  the  pre- 
sent, fOM  abroad  that  the  plant  oannot  be  culti- 
vated  in  this  conntrv  with  profit.  A  eolountd 
figure  of  it  is  given  in  PUUe  XXX  YllI, 

FLAX-SEED.  See  laman. 

FLAXrSTAR, — botanically  Lydmachia  Linum- 
Stdlatum.  A  hardy,  ornamental,  annual-rooted 
plant,  of  the  loose-strife  genus.  It  is  called  by 
some  botanists  Aderolirum  ttdlatum.  It  is  a  na- 
tive of  Italy, and  was  introduced  to  Britain  about  i 
the  middle  of  the  1 7th  century.  It  has  a  height 
of  6  or  6  lndM%  eaniee  a  peeniah  floirar,  and 
usually  blooms  in  June. 

FLAX  (Toad).  See  Toavvlax. 

FLSA,~8dentificaUy  Pubr  wrUam.  k 
well -known,  nimble,  annoying,  suctorial,  para- 
sitical insect,  of  the  apterous  order.  Its  habits 
and  general  appearance  do  not  require  descrip- 
tion. Its  sucker  is  complex,  and  thoroughly 
adapted  to  its  blood-drinking  nature.  A  sharp 
razor-like  apparatus,  with  its  blade  working  on 
a  kind  of  luukdle,  ezlita  on  each  ride  of  a  dander 
1ir;?tle-Hke  tongue  ;  and  the  blades  are  the  max- 
illic,  while  their  sheaths  are  the  mandibles. 
Turpentine  is  one  of  the  beat  neana  of  diasing 
away  fleas,  whether  from  place  or  animal ;  and  a 
bed  of  very  fine  shavings  of  some  wood  which 
abound.^  in  turpentine,  is  one  of  the  easiest  and 
most  eiTectual  meau  of  banishing  them  from 
dogs.  Fleas  are  specially  parasitical  on  dogs,  and 
often  give  them  great  torment,  and  render  them 
olmoadfam  and  disgoiling  to  hnman  behigt.  The 
swimming  or  washing  of  dogs  with  the  view  of 
destroying  the  flea*  is  in  itself  neelesi;  jet  it 
temporarily  drowna  or  dlnhki  them,  mid  nti> 
ders  them  easy  of  capture  by  means  of  a  small- 
toothed  comb.  A  pretty  good  remedy,  closely  ! 
akin  in  its  mode  of  action  to  the  use  of  turpen- 
tine, is  to  rub  the  dogs,  onoe  or  twioo  a^wcA* 
with  finelj  polveiiied  leain. 
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A  West  Indian  oo-qpedes  of  the  flm,  known 

popularly  as  tlie  chigoo,  and  sciontlfically  as  Pitlex 

ipdetnmt,  eoorniously  exceeds  tlie  flea  in  the  inflic- 
tioir  of  torture  and  disease.  "  This  minute  inject 
penetrates  the  sX-in,  and,  almost  wltlK.ut  bt-iufj 
felt,  intiBUAtes  itself  generally  under  the  nails  ol 
the  ioeo  or  beneRth  tho  okin  ond  lleih ;  thefo  it 
enlarges  to  the  size  of  a  pea,  causiiip  a  most  dis- 
agreeable itching.  In  process  of  time,  a  small 
pustule  appears,  filled  witliaMdtitndwonts  eggs; 
and  from  thii,when  it  breoki,  we  dispersed  thou- 
Bp.n  Is  of  younjy,  which  in  course  of  time  create 
ulcerations,  resulting  in  most  cuiaoiituus  and 
sometimes  even  &toI  consequences.  It  is  usual, 
when  the  presence  of  a  chigoe  is  suspected  by 
the  Attendant  itching  and  redness,  to  have  the 
penwite  extnusted.  This  is  done  bjr  nteena  of  a 
sharp-pointed  needle,  aud  very  cautiously,  so  as  to 
enlarge  the  wound,  and  at  the  same  time  prevent 
tbe  chigoe  firom  befng  crushed  in  it  Welton 
states  that  a  Capuchin  fitinr,  in  order  to  study 
the  history  of  the  chipoe,  permittt'd  a  colony  to 

I establish  themselves  in  his  feet ;  but  before  he 
oould  accomfdish  hie  object,  his  feet  mortified 
j    and  had  to  be  amputated.**— (Knight'e  Mnieum 

I of  Animated  Naturew] 
FLBABANE,— botanieally  Coiiysa.  A  genus  of 
■     plants,  of  the  thistle  division  of  the  composite 
order.  The  squarrose  species,  Cou^/za  tquarrota, 
is  •  biennial  weed  of  the  chalky  pastures  of  Eng- 
land. Its  root-lenwe  ere  large,  hairy,  oblong,  and 
^  j  pointed,  and  prow  near  the  ground ;  its  stems 
1 1  rise  from  among  the  root-leaves,  divide  into  sev- 
I  oral  brandiee,  end  have  ft  height  of  8  or  S(  feet; 
, !   its  stem-leaves  are  aUemate,  oblong,  and  smaller 
than  the  root-leaves ;  its  fiowera  grow  in  round 
bundiea  at  the  top  of  the  elemt,  end  have  a  dirtj 
yellow  colour;  and  its  seeds  are  oblong  and  downy, 
and,  if  allowed  to  scatter,  send  up  young  plants 
in  spring. — The  fragrant  fieabane,  Cont/ta  odorata^ 
; :  is  a  tender,  ever^T.  en,  purple -fiowcrod,  under- 
'I  shrub  of  al  :  lit  t.'  feet  in  height,  and  was  intro- 
I  duced  to  Britain  about  90  years  ago  from  India. 

— ^Upmurdeof40otherqwoiei,eoinedirabbjand 
I  some  herbaceous,  have  been  introduced  to  our 
botanical  ooUeotions;  and  about  20  additional 
spedea  have  been  deectlhed.— The  name  ieahaiM 
I  alludes  to  the  supposed  nnilniinniMMi  of  the  indi- 
genous species  to  fleas. 

FLEA -BEETLE,  — scientifically  llaltica.  A 
tribe  of  mischievous,  saltatory,  herbtroriMie  in- 
.  sects,  of  the  colcopterons  order.    All  were  com- 
prised by  Linn«>u8  in  the  single  genus  AUica; 
I  hat  thej  are  diatrihuted  by  modem  entomologiste 
I  j r.t  n  eight  genera,—  Uithica,  with  the  hinder  tibitc 
^  undeutate,  the  hinder  tarsi  short,  and  tbe  thorax 
I  narrower  tiian  the  ynmg-cim^Mtinittm,  with 
the  hinder  tibi»  and  the  hinder  tarsi  the  same 
as  in  the  preceding,  and  the  thorax  of  the  same 
j  I  breadth  as  the  wing-eases, — Sphcrrodcrma,  witli 
the  antenn»  einiply -joint* d.  '.l/,j/.>;)/(i7a,  with 
\  I  the  antennip  unequnlly-j.iinted. —  1'/  mmis,  with 
I  I  the  hinder  tarsi  elongate,  and  inserted  at  the 
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apex  of  the  tibie, — Haerocnema,  with  the  hindei  ^ 
tarsi  elongate,  and  inserted  remotely  irom  the 
apex  of  the  tibite, — Chcetocnetna,  with  tbe  hinder 
tibine  dentate,  and  the  head  prominent, — and 
Diholiii,  with  the  binder  tibiae  spinous,  and  the  | 
head  drawn  within  the  thorax.   The  bodies  of  j 
tlie  firrt  and  tlie  aeeond  of  theee  genera  aie  eh-  | , 
long-ovate  ;  and  those  of  the  six  other  genera  are  ' 
heraisphericaL   Tbeso  characters,  though  seem*  1 
ingly  minute  and  teohnioal,  are  practically  se»>  \ 
viceable  in  enabling  a  close  ebeerver  of  garden  ' 
and  field  crops  to  identify  the  precise  depredators  , 
which  he  may  happen  to  see  at  work  upon  them,  \ 
and  to  dieting nish  the  exceedinglj  mieehievoee  j 
from  the  comparatively  ham  lr^? 

All  the  flea-beetles  are  herbivorous ;  most  prey  | , 
uponemdjeronepfauite; andeomeftedonBevenl  |' 
species,  while  others  feed  upon  only  one.  Most  do  i ' 
not  exceed  a  line  in  length ;  and  scarcely  anj  exceed 
two  linee.  The  eorering  or  oraat  of  meet  te  herd,   I  * 
pdiehed,  and  minutely  punctured ;  and  that  of  ' 
in;\ny  ip  adorned  with  very  brilliant  colour.s.  All 
iittve  the  thighs  of  their  hinder  legs  much  thick-  i 
ened,  and  possess  the  power  of  making  compara- 
tively great  leaps;  and  no  other  indigenous  beetles 
have  a  similar  power  except  a  few  of  the  weevils,  , 
—and  theee  are  readOy  dietingniahahle  from  the  | ' 
flea-beetles  by  their  elongated  rc-strum.    Many  ' 
of  the  species  of  flea-beetles  work  much  havoc  | 
upon  the  young  cruciferous  plants  of  our  fields  I 
and  gardens ;  and,  in  particular,  Ilcdiica  dtracta 
devastates  the  leaves  of  cabbage,  broccoli,  and  ' 
some  other  brassicas ;  and  Utdtita  nrmo)'um,  the 
notorione  tomip-flj,  ie  wdl-hnown,  for  ite  depre- 
dations  upon  the  young  turnip  crop,  as  one  of 
the  most  formidable  insect-enemiee  of  both  tbe 
farmer  and  the  gardener.  See  thn  nitide  Tun* 
kip-Flt. 

FLEAM.  See  Blkediho. 

FLEAWORT.  Several  species  of  hardy  bcr- 
baoeeoa  plante,  principally  of  the  eonopoeite  order. 
The  common  or  ^raall  fleawort,  Tnvia  pnUc^ria.  j 
called  by  Gtertner  Pulicaria.  vul^mris,  belongs  to 
tiiethletlediTieionof  eompoeitee,  and  is  wa  annnol 
weed  of  moist  heathy  grounds  in  eorne  purls  of 
England.  It  is  yellow-flowered,  has  a  height  of 
abmt  a  ftot,  and  blooms  te  antnmn;  and  has  the 
reputation  of  being  able  to  kill  fleas  with  its 
smell. — The  dysentery  fleawort,  fa  nla  dj/ftuterica, 
caHed  by  some  botanists  Pulicaria  d^MttUricOy  is  1 
a  perennial-rooted  weed  of  clsar  diiohee,  road-  ' 
side  prinds,  and  other  watery  places  of  England.  1 
Its  rout  is  creeping,  its  stem  is  branched  and  ^ 
leafj,  and  about  18  or  S4  imdies  hi|^h ;  its  leaves  j 
arc  woolly  and  glutinous,  and  emit  an  aroma 
somewhat  similar  to  that  of  peaches ;  and  its 
floweie  have  a  bright  yellow  colour,  and  bloom  i 
in  August  and  September.   This  plant  haa  ditt-  ^ 
retic  properties,  but  acquired  its  Fjif-rific  name 
from  a  story  told  by  Gvueral  Keith  ot  ite  having 
once  cured  a  Uu  ssian  army  of  djMtntery.— -The 
samphire-leaved  fleawort  Lnifa  crf(/tmif(Ji(i,  is 
an  evergreen,  yellowed-llowtired,  two-fetit-high. 
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herbaceoas  weed  of  ihe  muddy  salt^xuarsLcA  of 
tike  Mfti-eoMll  of  BaglMiiL— The  entire-leaved 
a.n.1  the  marfh  fTeaworts,  Cineraria  inii(jr{f<.>i,u 
and  CtMeraria  faltutris,  are  perennial -rootc< 
j^km-Hwtniy  oniMMntal,  indigsnoiM  ipade* 
of  the  jacobea  division  of  comp  ^itcB.  See  the 
article  Cikbraria.— The  plantain  fleawort,  PUstr- 
tago  pgyUiuM,  is  a  vreed-looking  aimiul  plant  of 
tibe  aoatb  of  Europe,  and  was  long  ago  intro- 
diiced  to  onr  botanical  collections. — The  popu- 
Jlar  Dotabienen  of  theee  pknts,  and  of  Bome 
oUkOfs  iriiidi  ihtte  with  then  the  name  of  flea- 
wort  and  fieabane,  all  rests  upon  their  reputed 
DoxKHisneM  to  fleas;  hut  mmi  of  it  is  sheer 
flancT. 

FLECKED  CATTLE.   Pied  or  piebald  cattle. 

FLEKCE.  The  woolly  coat  ihom  Irom  the 
body  of  a  sheep.  A  pdnitit*  tnd  lailMrous 
method  of  oMaiBing  the  fleoM  vm  to  fnoa  a 
flc^ck  thnjujrh  a  narrow  an<l  mnirh  pasiage,  in 
order  that,  by  rubbing  against  oue  another  and 
aiSBtiHt  the  upefitiM  of  the  passage,  they  might 
dcnudt^  thi  tnselves  of  thvir  w-^-  I  nnd  a  later 
and  exceedingly  cruel  method,  which  continued 
iSSt  not  very  long  ago  to  be  praeMfed  in  Orkney, 
was  to  catch  the  animals,  and  forcibly  tear  off 
th  'ir  wool.  The  mild  and  economical  method 
now  practiaed,  together  with  tbft  pn^MT  rokt  ftr 
•bMrring  it,  Witt  be  notiMd  in  th»  utidB  BuA&- 
jfn  OP  Syjtt.'p. 

A  fleece,  immedtatofy  after  being  shorn  from 
the  sodi^  en^t  to  be  qwead  ttDbiroken  upun  a 
board,  carefully  examined,  thorOQghly  cleaned  of 
aU  adhering  substances  and  filthified  locks,  ren- 
dered completely  pure  and  neat,  and  then  foMed 
to  a  breadth  of  2  or  2^  feet,  ruUed  up  from  the 
tail  to  the  neck,  and  tied  up  in  such  a  manner 
with  Uie  drawn-out  neck-wool  as  to  form  a  tight, 
Mttt,  eoppnct  handle.  Its  shorn  forlMM  ought 
to  be  outside;  and  this,  in  eonsequeaee  of  the 
tteretkm  technically  called  yolk,  exhibits  a  sil- 
vvrj  and  loetroai  appeanmee.  The  fieeoea  ob- 
tained at  any  one  shearing,  ought  to  be  carefully 
assorted  according  to  their  different  (qualities ; 
for,  even  though  the  wM»  flock  be  of  one  breed 
and  tncartyaeptinibfc  boraogeneous,  the  fleeces, 
m  evrrr  cafe,  pojweos  considerable  Tarieties  of 
character.  Some  differ  from  the  others  in  colouri 
mmf  asay  have  their  wool  matted  and  almost 
<^Hed  lite  cloth  :  and  some  may  have  suffered 
drterioratiott  aod  low  by  the  partial  shedding  of 
HbdrweoL  ThelleeewortbetirfteeMay  and  the 

|e«ees  of  either  ecx  of  different  ages,  nlso  w-ry 
widely  Tary.  The  nverage  weight  of  the  fleeoes 
prodoced  throughout  Englaod,  incfanlfn  cf  tiiose 
ef  lafliba,ieeaidtobe4|lbi.  See  «he  Mlioles 
zf  and  Woou 
FLKMINOIA.  A  genus  of  tropical,  purplc- 
I  phnla,  of  the  bedjnarum  dirision  of  the 
ordf.-r.  y'lne  or  ten  =peoies  have  been  in- 
to British  hothouses,  priadpally  from 
•d  meet  of  theee  an  ewrgieen  nnder- 
*rab%-~iihile  twe^  the  proetnte  and  the  pco> 


cambent,  arc  ercigreen  trailers,  and  Eomcwliat 
ornamental. 

FLESH.  The  soft  solid  part  of  an  animal's 
body.  But  the  name  is  often  applied  pas  eaoel- 
lenoe  to  the  edibie  portion,  or  eoft  eoltd  part,  of 
such  animals  as  are  eaten  by  carnivorous  beasts 
and  used  as  food  by  num.  Flesh  admits  of  a  loose 
popttfatf  danifidatton  into  fet  and  lean ;  and  the 
fbrracr  of  these  oonsiste  abnoet  wholly  of  olea- 
gtnottfi  prinriol^'"?  with  a  little  cellular  tissue; 
while  the  latter  consists  principally  of  tibrin, 
with  accompaninente  of  aNmmen,  cellular  mat- 
ter, salts,  water,  and  minute  portioiw  of  some 
other  substances.  The  red  or  while  fibres  oe  «ol* 
lectioae  of  fibevele,  wiiseh>  eonatitnto  the  dHuao- 
teristic  part  of  muscle  or  the  leau  of  fltsh,  are 
combined  with  ligament,  sinew,  nerves,  bkod, 
fat,  and  saline^  mucous,  and  watery  seoetions. 
A  specimen  of  mascular  oi  lean  flesh  was  ana- 
lysed by  Berzehn?.  and  found  to  consist  of  IZ.S 
per  cent,  of  hbnn  and  nerves,  I.Q  of  c«lluiar  mat- 
ter, U  of  mnwato  and  hMtato  of  eoda,  0.9  of 
phosphate  of  soda,  <>  T  "  of  i  Ttractive  matter,  2.2 
of  albumen  and  colouring  matter  of  blood,  0.08 
of  attmnMn  hoMinf  in  aolntlon  phosphate  of 
lime,  and  77.17  of  water  and  matter  lost  dnriiii; 
the  proceee  of  the  analysis.  The  lean  of  flo&h,  in 
oonseqoenoe  of  its  great  abundanoe  of  fibrin, 
oomhinee  moae  nutritionsnesa  nidi  ease  of  di- 
gestion than  any  other  nitrogenous  substance. 
See  the  articles  Fibbin,  NcTaiTion,  and  Almuw.- 
TART  Patiiorpus. 

FLESH-FLY.    S^c  Fi  t  Riikkh 

FLKT-MILK.  Bkimmed  milk. 

FLIBS.  SeeFLT. 

FLINBERSIA.  A  small  genus  of  tendei^ trees, 
of  the  bead-tree  tribe.  The  southern  species,  /' 
tttutralit,  is  a  timber-tree  of  New  Holland,  carry- 
ing white  flowers,  and  usually  attaining  a  height 
of  GO  or  70  feet.  Living  specimens  of  ikase  aow 
grown  in  British  conservatories. 

FLINT.  Amiaenlwhiclioamiiaor  anooloniv, 
but  generally  yellowish  and  dark  grey,  commonly 
in  a  compact  amorphooa  body,  rarely  orystallitted. 
It  ie  widely  spread  tbron^Mmt  the  earth,  in  pri- 
mitive, secondary  and  allu'vial  fonuatioas,  but 
especially  in  lime-stone.  This  mineral  consists 
of  U8  BiUca,  Oi>0  iime,  0.25  alumina,  0.^  oxide  of 
iron,  and  1.0  loss.  Its  principal  nee  ia  for  gaa- 
flint'^,  arid  it  is  also  reduced  to  a  powder,  and 
used  in  the  manufacture  of  porcelain  and  glass. 
The  manulatttote  of  gnn-flinti  u  ezeeedingly 
KiTiijilu.  nnd  a  good  workman  will  make  l.<»00 
flints  a-day.  The  whole  art  consists  in  rtrikiag 
the  atone  repeated^  with  a  kind  of  naOet^  and 
bringinf  off,  at  each  stroke,  a  splinter  sharp  at 
one  end,  and  tliieker  at  the  other.  Thf  py>lin- 
ters  are  afterwards  shaped  at  pleasure,  by  laying 
the  line  at  which  it  ii  wialwd  they  should  brcak, 
upon  a  sharp  instmment,  and  then  giving  it 
small  blows  with  a  mallet.  Large  manu£soturea 
of  gnn^HnleeKiitatHttenei  iBB«i7,inQaU«ia, 
and  at  Ane  in  the  !I^yroL 
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FUZWSED,— botaakillf  Si^fmMum  Sophia. 
An  annual-rooted,  joUow- flowered,  cruciferous 
i  weed,  of  the  waste  grounds  of  Britain.  Its  root 
I  is  small  and  tapering;  its  stem  is  erect,  branched 
•hd  leafy ;  its  flowaia  an  imall,  and  Kpiwv  in 
Jnly  ;  and  it«!  pods  nre  erect,  bearded,  numerous, 
and  about  an  lach  in  length.  The  plant  has  a 
deader  end  ddieete  eppeaxwiee ;  md  it  formerlj 
possessed  a  high  but  altogether  factitious  cele 
britjr  for  the  healing  of  woonds  and  the  cure  of 
djMnterf. 

FLOAT.  A  raft  of  timber  buoyant  on  water ; 
also,  an  artificial  irrigation ;  also  a  paring  of  the 
sward  of  a  piece  of  grass-land.  A  float  or  float- 
board  likewise  means  one  of  the  propelliag^boftids 
upon  tho  rim  of  the  water-wheel  of  a  waSJlf  or  of 
the  paddle  of  a  steam-veeeeL 

VWATttSG  OF  lfRAIK>W8,  or  FuMtmro  or 
Laxd  Ikfi-att'>.\  and  Fijoodimq  of  Laud. 

FLOCK.  Any  number  of  aheepi  or  of  other 
domeetiokted  grcgarioni  mlBarii^  which  fted  to- 
gether, or  are  under  the  care  of  one  person. 

FLOOD.   An  overflow  of  water  upon  land.  A 
flood  may  be  a  vast  and  devastating  overflow, 
I    occasioned  by  the  Bubsidenee  Of  land  or  the  ex- 
traordinary riso  of  the  sea  or  great  lakes  ;  or  it 
may  be  an  extensive  and  prolonged  yet  gentle 
ovwrilow,  oeoaaioped  bj  the  winter-mpdliiig  of  a 
river  over  low  and  spreadincr  Imnk'^,  and  practi- 
I    cally  possessing  the  ohaiacter  of  a  tempocaiy  or 
fleaaooal  lake ;  or  it  maybe  a  radden  tad  violent 
irruption  upon  low  grounds,  occasioned  by  the 
bursting  of  the  barriers  of  a  lake  situated  upon 
higher  ground ;  or  it  may  be  a  brief  but  violent 
I    overflow,  occasioned  by  great  and  sudden  rains 
within  the  basin  of  a  nvcr,  and  possessing  in  oil 
j    respects  the  character  of  a  freshet.  The  two 
I    great  vljeeU  of  embankineate  are  to  foehiin 
I    land  from  the  second  kind  of  flnr  t^        to  pro- 
teot  it  from  the  fourth.  See  the  article  Embark* 
KWfr* 

FLOODING.   A  morbid  and  oopiooi  flow  of 
blood  from  the  womb.  It  is  frcquenUy  occasioned 
in  cows  by  furcible  extraction  of  the  foetus  m 
I    parturition,  and  especially  by  the  artificial  ex- 
I    traction  of  a  long-retained  placenta.   The  best 
remedy  is  a  constant  application  to  the  loins  of 
wry  eold  water,  or  of  a  nitrooe  eolation  in  the 
prop  rtion  of  n  pound  of  saltpetre  to  a  gallon  of 
,    water  ;  and  this  application  is  most  ikcilely 
I    made  by  meane  of  cloths  very  frequently  dipped 

in  the  liquid. 
I  FLOODING  OF  LAND.  An  operati->n  intor- 
mediate  in  character  between  warping  aud  irri- 
gation. It  resembles  theoeoperatieae  in  faying  a 
piece  of  low  flat  land  for  some  time  under  water ; 
.  but  it  differs  from  warping  in  uaing  only  the 
downward  water  of  fauid  etroMne,  and  tnm  inv 
gation  in  hn'.ir.p;  the  water  of  the  flooding,  not 
in  a  flowing  state,  but  wholly  or  nearly  stagnant. 
It  operates  principally  by  the  depodtiem  of  lilt 
or  fine  allnviam,  and  is  a  powerftU  means  of  r&- 
dainiag  and  fiattiUdag  varioni  Icinda  of  low- 


FLOODING  OF  LAND. 

lying  knda.  A  flat  of  abont  840  acres  at  <he  r 

head  of  Loch-Ken  in  Kirkcudbrightshire  has  j 
long  been  rendered,  by  means  of  flooding,  one  of  * 
the  richest  spots  in  Scotland.   Some  parts  of  it, 
without  receiving  any  fertilizing  matter  what-  |j 
ever  except  the  sihy  deposit  from  the  flooding, 
have  been  cropped  with  grain  for  at  least  t5  t  . 
yewatttsneoeenon;  and  otiier  parte  have^  jm  '1 
afier  year,  produced  hay  at  the  rate  of  3  tons  per  1 1 
wen.  Many  meadows  upon  the  margins  of  rivers  '  i 
ia  both  Sootland  and  Bn^and  have  long  been  11 
annually  enriched,  and  constantly  maintained  in  |  { 
a  Inxariant  condition,  by  means  of  natural  flood>  [ . 
ing  during  the  months  of  winter ;  but  not  a  few  ' , 
of  these  are  quite  unprotected  by  embankments,  |; 
and  unprovided  with  anyappUances  for  regulating 
the  flooding,  and,  in  consequence,  often  sustain  ' 
aevere  ii^uiy  frott  IMbefta  in  nunmer  and  ett*  i  j 
tumn.    An  artificial  method  of  flooding,  when 
the  stream  is  small  and  the  lower  part  of  the 
meadow  is  namw,  ie  to  axreet  the  water  by  i  { 
means  of  a  dam,  and  to  let  it  all  off  as  soon  as  it  ' 
is  suppoeed  to  have  made  a  sufficient  deposit  of 
silt ;  and  this  was  for  some  time  practised  in  , 
Britain  under  tho  technical  name  of  "  floating  ,  \ 
upwards;"  and  though  discontinued  after  the 
introduction  of  the  improved  method  of  irriga-  1 1 
tioQ  by  floating  ridges^ it  ctilldeaerrea  a  plaM  in  \\ 
the  practices  of  georgy,  and  may  prove  cfTective 
and  valuable  in  many  a  oaee  in  which  irrij^on  \ 
woold  be  fitf  too  ezpendvB  to  be  eoonoiniflatly  '<  i 
adopted. 

Tracts  suitable  for  flooding  are  flats,  traTer^ed 
or  commanded  by  running  water,  easily  dammed  , 
across  their  lower  end,  and  capable  of  beim  ' 
readily  overflown  athwart  their  whole  surface; 
and  particularly  suitable  tracts  occur  in  all  land-  i 
looked,  hard-bottomed  bogs  or  peaty  moon,  dtn-  I- 
ated  on  a  lower  ]  ;  vt  1  than  the  adjacent  streams  , 
or  springs.    Water  impregnated  with  bitumen  ; 
or  iron,  or  oarrying  off  thedninage  of  bogs 
wonld  be  mischievous  rather  thaun  beneficial  t  i  ; 
but  any  water  issuing  from  oJcareous  strata,  or  > 
trotting  along  a  pebbly  path,  or  only  bo  far  saline 
as  to  combine  aollneat  with  limpidne«a»  ttobly  I 
and  rapidly  improves  poor  meadow-lnnd,  or  low,  ■ . 
firm  bog-Uund,  or  thin  and  hungry  moorish-land, 
by  making  depoaite  of  thoroughly  polTeralent  ' 
alknlinc  eilt,      decomposing  and  carrying  away  • 
the  antiseptic  principles  of  bog  plaaia,  and  starv- 
ing ooaree  and  wiry  herbage,  and  promoting  the 
gnwth  of  tlic  tender,  succulent,  and  nutritious 
grasses.    But  as  the  dt^truction  of  r<^f!ir?o  herl>- 
age,  in  the  case  of  all  the  poor  or  waaie  lands  i  ■ 
peculiarly  aoitable  for  this  operation,  retqnima  to  , 
be  vastly  more  aimed  at  than  the  immediate  pro- 
duotion  of  fine  herbage,  the  flooding  ought  to 
take  plaoe,  not  in  winter  when  the  foroee  of  d»- 
composition  are  comparatively  inert,  hut  in  sum* 
mer  when  heat  and  light  and  electric-it  v  wiM  co- 
operate with  the  water  in  rapidly  kiiUug  tho 
coarse  plante  and  daatnTing  the  tanttaeplio  piiih- 
oipfaai 
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FLORA. 

FLORA.  A  technical  name  for  a  list  or  sys- 
teoaaftle  iri««r  of  iB  tlM  known  ]^to  of  ft  diitriet, 

a  country,  or  the  v,-h^]e  world.  A  Flora  of  Bri- 
tain, for  example,  is  a  iufc  or  syatematio  view  of 
■n  tiie  knoim  planit  in  Britdn;  and  thli  may 
be  either  a  nntural  Flora,  an  artificial  Flora,  or 
a  commercial  Flora. — the  first  comprising  all  the 
known  indigenous  plants,  the  second  comprising 
abo  OH  introduced  exotics,  and  the  third  com- 
prisins^  all  of  both  classes  which  are  sold,  in  any 
form,  by  native  nurserymen  and  seedsmen. 

nORBT.  One  of  tiio  nmneKraa  little  towers 
which  constitute  the  compound  aggregate,  or  en- 
tire dower,  of  a  compoeite  fiani.  The  florets  of 
the  ray,  as  in  tiiodaiojr, Ofo  Kgobte;  nndtiw  flor- 
ets of  the  disc,  as  in  the  same  plant,  are  tubular. 

FLORICULTURE.  The  art  of  cultivating 
ornamental  phaenogatnons  plants,  with  a  special 
view  to  the  finest  forms,  the  most  benntlflil  tints, 
and  the  improved  hnMts  of  their  flowers. 

FLOUR.  The  isinoa  of  the  grain  of  wheat, 
boilef,  or  other  cam  otimmted  from  tho  hade, 
and  reduced  to  a  stntf  rf  fine  powder. 

fint  part  of  the  process  of  converting  grain 
into  floor  oon^to  in  dtdHng  and  wbmowing ; 
and  this  is  performed  by  means  of  a  shelling  cy- 
linder of  plate-iron,  and  of  a  common  winnowing 
machine.  The  cylinder  rubs  off  the  ends  of  the 
gniii,  thnAoB  off  the  husk,  and  separates  all 
extraneous  or  adhering  foreign  matters;  and  the 
winnowing  machine  blows  away  the  chaff,  the 
lili  of  ftmw,  and  n  grmt  maw  of  oumII  or  pnl- 
T»;riz'-(3  impurities  in  the  form  uf  a  fine,  dark- 
ot^ured,  suffocating  dust.  The  quantity  of 
shdM  and  winnowed  reAtte  from  even  the 
deanest-looking  wheat  would  astonish  any  per- 
son who  has  never  witnessed  the  proce«s;  and 
sometimes  a  conical  heap  of  upwards  of  two  feet 
in  height  is  accumulated  from  tho  deposits  of 
the  winnowing-machine  in  the  course  of  three 
hoars.  The  cylinder  ought  not  to  revolve,  but 
owbt  toho  fiinidied  In  its  iotorior  with  very 
rapid-g-Jing  scutchent ;  the  winnowing-machine 
oQ^t  to  have  a  very  powerfol  Uast,  and  to  be 
fimiiabed  wiHi  n  wiro  novo  for  Mpnmting  aand, 
earthy  aMtlMB,  and  small  heavy  seeds  of  weeds ; 
and  the  grain  ought  to  pass  vpry  rlowly  from  the 
hopper  into  the  cylindtr,  and  very  slowly  also 
from  the  cylinder  to  the  winnowing-machine, 
and  to  1'  ■  -p-rr -1  r.ut  in  a  thin  and  equable  man- 
Btf.  But  to  6oiae  places,  particularly  in  Ireland, 
two  Aelltng  cylindoia  ai«  nwd,  of  equal  etse  and 
r-Tiilar  conptruction,  both  revolving  and  placed 
m  aa  inoiined  fMsition,  and  punched  with  holes 
lowaad  dm  interior,  hoi  tbe  aeoood  with  flnaller 
Met  than  the  first,  and  effecting  a  better  sepa- 
rttirti  of  «ind.  earth,  chafT,  and  =p»>r!<  of  weeds. 
Tim  system  of  two  cylinders  might  seem  to 
be  miaired  by  the  very  foul  condition  in  which 
ih(m  who  practi.se  it  frequently  receive  the 
gnua ;  bat  it  is  really  not  more  effective  than 
a         properly  oooiiferiiotad  and 
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The  shelled  and  winnowed  grain  is  next  passed 
thiw^  n  hopper  or  otherwise^  to  bo  gnvnd  bo> 
tween  two  revolving  nnll  ■;tnTir<»  at  the  pre- 
cise nearness  to  each  other  to  reduce  it  to  the  ' 
requisite  degree  of  puHertaatlott,  and  ft  aeqnifea 
80  much  heat  in  the  act  of  grin  lin:^,  that  it  must 
be  instantly  conveyed  to  a  well-ventilated  oooU 
ing-room,  spread  anifbrmly  out  upon  the  wooden 
floor,  turned  frequently  over  with  a  wooden 
shovel,  and  thus  freed  with  nil  possible  speed 
from  the  whole  of  its  acquircci  heat.  Flour  ex- 
cessively heated  by  bad  grinding  ia  tedinioally 
dcfitrnnted  "killed,"  and  feels  between  the  fin- 
gers like  hur- powder,  and  becomes  fnlSy  and 
froMiy  in  Ae  heap,  and  it  aenreety  ftrmentnUe 
by  any  moans  short  of  an  abundant  intermixture 
either  of  prime  wheaten  flour  or  potato  starch  ; 
and  even  flour  which  is  but  moderately  or  not 
unduly  heated  in  the  grinding,  if  allowed  to  eon> 
tinue  hot  for  a  little  time  in  the  heap,  will  bcoome 
quite  unfit  for  the  uses  of  the  baker.  The  proper 
ndlMones  are  a  single  pair  of  prime  French  buhr- 
stones;  and  they  should  not  be  set  closer  than 
to  convert  the  grain  into  a  meal  which  feels, 
smooth  when  nibbed  on  the  aide  of  the  fim" 
finger  by  the  thumb.  But  in  most  of  the  flour- 
mills  of  Ireland,  the  shelled  and  winnowed  grain 
is  first  fed  thickly  in  between  two  buhr-etones, 
set  at  such  a  distance  from  each  other  as  to  cut 
it  all  into  the  coarse  kind  of  meal  technically 
called  "  sharps it  is  then  spread  upon  a  floor 
tin  itbeeoBiei  eool;  it  ia  next  M.  very  thinly  in 
between  two  buhr-stone?,  <?rt  fo  cIomc  to  each 
other  as  to  evolve  a  strong  sulphureous  smell  from 
the  mvtttal  firietten  of  thdr  aorflieea ;  it  oomea  out 
from  between  these  stones  in  a  state  of  such  ex> 
crmsive  heat  that  the  hand  can  scarcely  endure 
it ;  and  it  is  then  spread  out  on  another  fioor, 
and  made  to  cool  as  rapidly  aa  poaailile  by  means 
of  constant  turning.  In  proper  grinding  with 
only  one  pair  of  well-set  mill-stones,  the  bran 
peels  off  in  thin  ilakea  from  the  entire  gtaina, 
feels  liL'ht  in  the  hand,  and,  when  thrown  up  into 
the  air^  gyrates  and  falls  waveringiy  like  minute 
piecee  of  line  paper ;  lint  in  the  method  of  grind- 
ing  which  outs  all  the  g^in  into  "  sharps"  before 
reducing  any  of  it  to  powder,  the  bran  is  cut 
into  fragments  along  with  the  grain,  adheres 
for  a  time  to  tho  angular  little  masses  of  the 
"sharps,"  uUimatf-ly  takes  away  with  it  adher- 
ing portions  of  the  farina,  feels  heavy  in  the 
hand,  and,  when  thrown  into  die  nir,  fhUs  almoat 
as  right  down  oatmeal.  The  quantity  of  the 
kernel  of  the  grain  carried  off  by  adherence  to 
this  heavy  Iwui  ii  ao  great  aa  to  occasion  a 
considerable  or  even  serious  deduction  from 
the  profits  of  the  flour;  the  '  f  two  pairs  of 
tniU-stones  instead  of  one,  and  the  close  and 
rapid  abrasion  of  the  iaeottd  pair,  also  occasion 
some  loss  ;  and  the  cxo^ve  heating  of  the  flour 
by  the  close  action  of  the  second  pair  of  miU- 
Btoaea  move  or  km  kiDa**  arery  sample  of  it, 
detarientea  ita  quality,  and  indaeea  or  almcat 
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oompela  the  great  majoritj  of  the  Trisb  bakmto 
iatarmix  it  fVcely  with  potato  starch. 

Tbe  flour,  after  beiog  grouad  and  oooled^  r6- 
qaifM  to  be  dressed  or  bolted^  and,  for  thb  por- 
{lose,  it  passes  hy  a  hopper  from  the  cooling-room 
to  the  dressiDg-cjlinder,  aad  is  tbere  brushed 
through  wir»«loth  of  dURirait  tiaea,  «ad  m  wpft- 
rated  into  its  dilferent  parts,-— whether  of  firsts, 
seconds,  thirds,  aad  brai^— or  of  fine  fiouiv  aecoad 
flour,  third  toar,  ooane  bru,  amd  fine  braa,— or 
of  fmc  flour,  seconds,  fine  laiddlings,  coarse  mid- 
dlings, liraii,  twenty-penny,  and  pollard.  See  the 
article  lkM.Tuia.  One  passage  of  the  flour  through 
ft  boltiDK-eiigiiie^  covwcd  with  the  rise  of  wire- 
cloth  adapted  to  the  v.ir:  .us  kinds  f  f  do^ired 
floor  and  braa,  and  tbe  eagine  remaining  sta- 
tioiarjr  while  the  bnuhee  within  it  move  with 
rapidity,  is  all  that  is  requisite  for  a  thorough 
dressmg  of  the  floor.  But  in  most  of  the  Irish 
flour-mills,  the  flour  ie  passed  thnwgh  e  bolting- 
engine  which  revolves  on  its  axis,  and  eends  the 
thirds  flour  and  all  the  bran  through  tbe  coars- 
cat-«ised  wire-gauze ;  the  fine  flour  it  then  put 
thtottgh  ft  eimihr  engine,  eovewd  wiOi  theftnest 
kind  of  Tvire-cfauze,  and  divided  into  very  fm* 
first  floor  and  rather  tine  second  floor;  the  hae 
flonr  is  sacked  up  from  the  spent  of  the  engine, 
and  consolidated  by  means  of  a  lever  and  chains 
lifting  up  the  sack  and  beating  the  bottom  of  it 
against  the  floor  ;  and  the  bran  is  passed  through 
a  separate  bolting-engiae  specially  adapted  to  it- 
self, and  separated  into  fine  and  coarse  Thi"? 
operosencss  of  bolting  is  both  absurd  and  waste- 
ful ;  and  the  prodvete  ef  it  ere  by  no  means 
worthy  of  its  excess  of  care.  "  The  fine  flour," 
says  a  writer  ia  tbe  4th  volume  of  tbe  Q.  Journal 
of  Agriculture,  **■  ie  yvry  fine  in  Ireland ;  hut  in 
the  dressing,  it  has  not  a  suflicient  quantity  in 
it  of  what  passes  amonff  the  seconds,  which  makes 
the  latter  finer  than  it  ought  to  be,  and  of  course 
a  loss  is  thereby  incurred.  Fine,  however,  as  the 
flour  is,  it  is  mixed  with  minute  specks  of  bran, 
which  ia  not  to  be  wondered  at,  oonsidering  bow 
the  wheat  is  hadhed  down  in  the  first  grinding. 
We  were  at  first  astonished  to  find  the  finest 
wheat  selling  in  Ireland  at  only  los.  6d.  to  12a. 
per  cwt.,  whi<^  is  about  Ms.  p^r  quarter,  when 
the  same  quality  of  wheat  was  selling  in  Britain 
nt  the  same  time  for 56s.  and  ROs.  portjaartcr.  But 
after  »vi-ing  the  filthy  elate  ot  Uie  stocks  of  wheat 
delivered  at  the  four-mills,  and  the  quantity  and 
weight  of  trash  of  all  kinds  which  were  taken 
out  of  it  in  the  cleaning  process,  and  the  two- 
handed  work  which  it  had  to  undergo  in  the 
mill,  our  astonishment  Ci-ased ;  for  unk-ss  tbe 
wheat  were  bought  at  a  low  price  by  the  flour- 
millers,  they  could  not  aflbrd  to  sell  their  flour 
in  the  English  markets  at  the  English  prices." 

British  wheat,  even  when  grown  from  tlie  best 
varictii^  of  seed  and  cultivated  in  the  most  sci- 
entifio  and  workmaaly  methods  of  agrieoltuie, 
often  greatly  vnric.  a?  to  both  qnality  and  quan- 
titjr,  in  its  yield  of  flour.  Some  grain  has  a 
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tbiokarhnsk  than  others,  and  so  contains  a  Iar« 
ger  proportion  of  brnn  ;  grain  cut  R»^vi"ral  dijt 

before  being  ripe  yields  a  whiter  and  tiuer  iluar 
thaa the laame grain  out  ia  ftiU  maturity;  flour  | 
from  grain  of  English  growtli     supposed  to  be 
more  absorbent  to  require  more  water  for  being 
brought  into  the  state  of  dough,  and  to  produce 
about  100  lbs.  more  of  bread  per  ton  than  flour 
from  the  same  grain  of  Scottish  growth  ;  and  one  ' 
sack  of  flonr,  lAthoat  possessing  any  superiority 
of  quality  reoognisalila  by  the  roles  and  teaks  ef  ] 
bakers,  is  sometimes  found  to  produce  two  or 
three  more  quartern  loaves  than  another  sack. 
But  bakera  eaanotwen  detect  the  diAceaoss  of 
flonr  manu factored  from  tbe  opaque  and  the 
flinty  varieties  of  wheat;  aad  in  spite  of  a  pur- 
chasing of  ready-made  floor  being  their  aimpiest 
and  apparently  cheapest  method  of  procedure, 
they  often  find  it  their  interest  to  buy  wheat, 
and  get  it  ground  for  themselves,  and  eren  to 
bolt  it  on  their  owtt prmises. 

The  English  millers  usually  distribnto  the  pul- 
verized grain  into  seven  diiferent  classes, — ^fine 
flour,  ia  the  proportion  of  aboot  48  parta  to  190 

f  the  entire  grain, — seconds  flour,  in  the  pro- 
portion of  about  4  parts, — ^fine  middUngsi,  in  the 
proportion  «f  ahoot  t  parts,'-ooantt  middlings, 
in  tihe  proportion  of  about  I  part,-^bTan,  in  the  \  \ 
proportion  of  about  24  parts, — twenty-penny,  in 
tbe  proportion  about  24  parts, — and  pollard,  in  I ' 
the  proportion  of  about  17  parts.    But  tbe  Soot-  n 
tish  millers  usually  have  only  five  cln?-^'-?,  fin? 
tlour,  second  flour,  thirds  or  sharps,  tine  bran,  j 
and  eosne  bnok  Both  the  flae  aad  thft  aeoond 
;irc  prepared  in  very  various  degrees  of  fiuenesa, 
and  are  therefore  capable  of  considerable  sub-  1 1 
dhMrifleation.  The  finest  poariUe  is  prepared  by  : 
taking  out  only  a  very  smtdl  proportion  of  tbe  | 
bulk  of  the  farina  ;  and  this  is  uaod  for  makings 
the  choicest  kinds  of  pastry  and  fancy  breads,  , 
The  second  flour  of  any  giiading  whenoe  the  fiaeet  \ 
po^MiUe  has  been  taken  possesses  a  quality  inter- 
mediate between  the  ordinary  fine  and  the  ordi-  j 
aaiy  sseomb ;  aad  either  BMAcea  a  ooana  aped-  ' 
men  of  fine  loaf,  or  a  fine  specimen  of  coarse  loaf. 
Fine  flour  made  out  of  a  large  proportion  of  the  | 
bulk  of  the  farina,  deeely  resembles  this  iat^^r-  | 
mediate  kind ;  and  the  seoonds  flour  taken  after 
it,  ip  necessarily  reduced  in  quantity  and  ^■t'ry 
coarse  in  quality.   Any  proportion  of  fino  tlour, 
from  the  ywf  small  ptopertiea  of  tha  lineai  poa- 
siblc  to  thf  very  large  proportion  of  resenil)lanoe 
to  ordinary  seconds,  may  b»  ^kkea  out  of  the 
entire  bulk  of  the  fluina,  simply  by  diminishing 
or  enlarging  the  normal  space  of  the  fine  portion 
of  tbe  wire-cloth,  by  means  of  a  hinpred  board 
attached  to  the  under  part  of  the  bolting-engine. 
The  thirds  or  sharps  consist  of  the  caotral  ar 
sidual  portions  of  the  nrnln,  an«l  cRcapc  fr^.m  be- 
tween the  miU-stones,  and  are  uaed  for  makin;; 
bisoaita.  flie  fine  hma  ia  msd  for  feeding  pigs 
and  poultry;  and  the  coar^r  hrnu  Is  ueed  fof 
mixing  with  horse-corn  and  for  »"nkinj  bna- 
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maabes  for  horses  and  cattle.   The  whole  bulk  of 
tlM  gimi]i,iritli  the  ezdoflioiktinpljof  the  ooMie 
bran,  is  sometimes  ground  promiscnonsly  down, 
'  and  called  whole  meal  or  overhead  floor ;  and 
'  Has  it  probablj  the  heidthieet  poMible  form  in 
I  uhiih  the  farina  can  he  prcpnred  by  the  miller; 
and  it  is  often  made  into  an  excellent,  sweetish- 
tasted,  dark-ooloured,  and  very  coanse  household 
.  hnmi,  prspoiteroiulj  called  bran-lo«C  A  Hoar 
only  fmp  dei^ree  less  coarse  than  this,  or  compris- 
ing all  the  contents  of  the  grain  except  the  coarse 
I  bna  ftad  the  fine  bna,  likewiw  mlcet  a  sweet 
i  coarse  bread.  Various  substances  are  used  by  un- 
principled manufacturers  and  venders  for  adul- 
i  tenting  flour.  See  the  wrtieiae  Bmm3>  and  A»vif 

TERATIOS. 

FLOWER.  The  reproductive  organ  of  a  phae- 
nogamous  plant.   All  flowers  are  temporary,  and 

'  some  are  exceedingly  fugitive ;  yet  they  aggre- 
gately cnnslitiite  tlio  chief  glory  of  thf»  vojyftaltlo 
creation  ;  and  multitudes  are  superlatively  inter- 

,  nUb^  for  the  deBoaejr  eff  their  ergutfatttioii,  tiie 
tI^;^rinco  of  their  forms,  and  the  brilliance  or 

'  beauty  of  their  tints.  They  are  by  ftur  the  most 
icfined  portion  of  plants;  and  poMoesa  mighty 

1  power  to  arouse  the  curiosity,  to  excite  the  ad> 

,  miration,  to  charm  the  fancy,  and  to  thrill  and 
fascinate  our  sense  of  the  beautiful ;  and  so  com- 

1  pletely  do  lUtsBCfti  them  fill  the  imagination  of 

[  all  beholders  as  popularly  to  pivf  their  names  to 
the  entire  plants  on  which  they  grow,  A  love 
«f  theee  beantifUl  tiiia(pi  of  natwre,**  eaye  the 
roost  diftinp^uiiihed  female  poet  of  America,  "has 
been  sometimes  asnuned  as  &  criterion  of  the 
health  of  the  aund.  Thoie  who  an  nader  tile 

•  habilaal  inflneiMeof  eril  tempers  do  not  approx* 
iroate  to  the  spirit  and  language  of  flowers.  In 
vain  do  they  reach  forth  their  swt^t,  clustering 
hlooonir    i  ti-  -  hatred,  and  malice  are  beyond 

.  the  reach  of  such  charmtTs,  'charm  they  never 
•o  viself.*  But  he  who,  amid  the  care  and 
weariaeei  «f  fife,  finds  d«dif  an  interral  er  a  di^ 
poeiti'-'n  to  commune  with  the  deW-fed  children 
of  heaven,  to  devise  their  weUare,  and  shelter 
titeir  purity,  has  not  yet  been  injured  by  the  fever 
ef  political  strife,  the  palsy  <>f  the  heart,  or  the 
eatin?  cran^rene  of  the  inordinate  desire  of  riches. 
Err  they  not  therefore,  who  consider  a  taste  for 
the  charms  of  nature  a  waste  of  time?  The 
IBUr^ad  machine  ry  of  a  jarring  world,  bridginp 
ka  abjues,  and  tunnelling  the  rocks  of  political 
saihitioii,— her  steam  boats  mshing  to  the  thou- 
sand marts  of  wealth,  silence  with  their  ronring 
funaf  Is  Its  still  small  voice.  But  let  it  be  heard 
by  those  who  meditate  at  eventide,  when  the  rose 
deoM  its  sweet  lips,  and  the  tired  bahe  is  lulled 
cn  the  breast  of  its  mother.  Let  it  be  a  coni- 
paaioo  to  tho^  who,  in  the  morning-prime,  walk 
fttth  amid  the  dewy  fidds,  loviiig  the  beauty  of 
the  lily  which  Omnipotence  stooped  to  clothe, 
aad  from  whose  bosom,  as  from  a  scroll  of  heaven, 
the  Redeemer  of  man  taught  listening  moltitudes 
the  lessons  of  a  Kving  fkuth.** 


Some  flowers  issue  from  the  roots  of  the  plants 
whieh  prodttoe  tliem;  some  from  tlie  stem ;  and 
some  from  the  leaves ;  but  the  f^rcat  majority 
issue  fjx>m  the  extremity  of  the  branches.  Those 
lYom  the  root  we  said  to  he  radieal;  those  from 
the  stem,  circular  or  whorled;  those  from  the 
leaves,  foliary  ;  and  those  from  the  branches, 
ramesL  Flowers,  as  to  their  mode  of  attachment, 
are  either  sessile  or  pedhncolutc  ;  and,  »»  to  their 
direction,  arc  either  erect,  drooping,  nodding,  in- 
verted, fastigiate,  spreading,  all-sided,  or  unilate- 
inL  The  parts  offlowers  are  the  calyx,  whieh  is 
unessential  and  not  always  present, — the  ri.mlH, 
which  also  is  unessential  and  not  always  present, 
httt  whidi  generally  is  the  seat  of  all  the  diief 
Wauty  of  the  flower, — and  the  stamens  and  pis- 
tils, which  are  essential  or  constitute  the  imme- 
diate organs  of  reproduction,  and  whose  numbers 
and  mode  of  attachment  also  form  the  mostimpor> 
tant  characters  for  the  ooTistruction  and  arrange- 
ments of  all  systematic  botany.  See  the  articles 
Oatn,  Osaou^  8?Anv,  and  Trnih. 

The  colours  of  some  species  of  flowers  are  uni- 
form and  unalterable ;  those  of  others  usually 
poesew  two  or  more  invariaUe  tints  or  sets  of 
tints,  constituting  so  many  varieties  of  the  spe- 
cies; and  those  of  a  few,  particularly  of  some 
species  of  the  brilliant  and  pet  beauties  techni- 
eally  called  florists'  flowers,  are  exceedingly  nume^ 
rouB,  and  often  wonderfully  variable  and  sportive. 
Species  of  different  oolonra,  even  when  all  are 
inVBriabk,  oeenr,  in  mnltitndes  of  instances,  in 
the  same  genus.  The  men*  cri  nr  of  flowers, 
therefor^  seldom  possesses  the  rank  of  a  botani- 
cal dwfsister,  so  as  to  afford  to  the  learner  any 
criterion  of  genera  or  species.  The  elaboration 
of  the  various  colours  and  tints  must  constitute 
one  of  the  most  complex  and  beautiful  of  the 
processes  of  natural  diemistry ;  hat  it  proceeds 
on  too  filmy  a  scale,  and  under  too  recondite 
conditions,  to  have  been  hitherto  detected  by  the 
researehes  of  chemical  phytology.  The  tints  «f 
some  flowers,  as  may  he  familiarly  fie*  n  in  many 
hybrid  violets,  fade  or  change  on  the  plant  under 
the  play  of  snnshine;  and  those  of  many  either 
pass  into  other  tints  or  wholly  perish,  soon  after 
the  flowers  are  cut  or  pnthcred. 

Douhlo  flowers  arc  such  us  have  a  dnplicature, 
triplicature,  or  multiplicity  of  their  nonnal  pe- 
tals;  and  thoroiiirhly  diiuhle  flowiT?,  such  as  those 
of  the  b^t  kinds  of  dahlias,  camellias,  roses, 
tanuncnluses,  eamations,  piiiks,  8todbs,waIMow- 
ers,  hepatic.'i.".  rocVt-tfi.  polyanthuses,  and  other 
species  of  the  choicest  flowers,  possess  an  absolute 
proihsion  of  petals,  and  exhibit  them  frsm  eentni 
to  circuroferenoe  of  all  their  natural  spaos;  All 
doubleness  is  «iipp4>«ed  tn  result  from  an  excess 
of  nourishment  and  waruith,  or  from  a  profuse- 
lusurianoo  and  plethoric  energy  of  growth  in  the 
plants  at  the  time  of  flowering ;  and  it  is  always 
accompanied,  in  its  fullest  and  even  middle-rate 
fbrms,  with  a  want  of  pistils  and  stamens,  the 
parts  of  the  flower  essential  to  natural  or  seminal 
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reproduction,  ud  is  tiuMlbin  ngtrded  tqr  1)oteii< 
ista  as  a  inonrtrouty.   la  all  such  perennial 

plants  as  are  propafrtiMf*  hy  offsets,  division  of 
tho  roots,  tubers,  cutimgB,  layers,  or  buddings, 
Uw  haMt  of  doabto'flowering  is,  in  all  ordinarjr 
circumstances,  oon^fjcd  into  the  young  plants 
by  these  methods,  so  as  to  be  quite  certain  of  de- 
relopOMiit ;  bat  in  phato  whUdi  ars  iwopagated 
by  seeds,  whether  they  be  annunl.  biennial,  or 
perennial,  it  is  conveyed  only  by  the  same  kind 
of  yeoondile  agraoMa  which  oiipnated  it,  and  is 
always  contingent  and  doubtful  of  development. 
Some  plants,  such  as  Anemotn  hortensts,  possess 
a  tendency  of  producing  double  fluwers  from  seed 
in  the  ran  proportion  of  one  plant  in  several 
hundreds  or  a  thousand;  and  others,  mch  ns 
stocks,  China  asters,  and  French  and  African 
maxigoUb,  poiwn  a  tondeiioyt  rnuier  fiivcnnable 
dvoonistancea,  of  produn'ri!!  them  in  the  prupor- 
tlon  of  one-half  or  considerably  more  than  one- 
half  of  all  the  phnli  nML  A  notion  preraib 
that  seed  from  a  plant  which  has  grown  by  the 
side  of  a  double-flowered  plant  possesses  a  snperior 
power  of  producing  the  double-flowered  habit; 
bat  this  is  mere  tmef.  Soniid,  plump^  properly- 
ripened  seed,  no  mrttter  how  grown,  is  no  doubt 
one  condition  of  eminent  success  in  producing 
doable>flo««rii|g  planta ;  and  tliaoltMr  ooodltiooa 
are  the  particidar  circuTTist,-in:-i-<:  of  soil,  climate, 
and  culture,  be  they  what  they  may,  which  educe 
ezteaor^nary  vigour  and  Inzuianea  in  vegeta- 
tioQ.  particularly  at  the  period  of  the  loRnation 
and  development  of  the  flower-buds. 

Most  of  the  many  flowers  which  are  used  for 
medicinal  purposes,  or  for  the  distillation  of  vola- 
tile oils  ant!  p'^rfumers'  essences',  oiip^ht  to  be 
gathered  in  tuii  bloom ;  but  roses  do  best  to  be 
gathered  in  batatinflp-bad  or  at  tho  oomoMnoe- 
raent  of  bloom,  and  tussilago  and  other  pappous 
composites  in  the  earliest  stage  of  bloom.  Most 
misdioiiial  flowers  require  to  bo  driod  with  all 
possible  speed  ;  and  many,  such  as  those  of  worm- 
wood, melilot,  and  lesser  centaury,  may  be  made 
up  into  small  parcels  and  suspended  in  constant 
axpoonre  to  the  air ;  but  those  of  liliaoeoaa  plants 
are  incapable  of  being  dried  without  perishing, 
and  some  which  abound  in  volatile  oils  and  odours 
part  with  moot  or  all  of  thmr  annaa  and  perftimo 
in  '^ry^Ti  ?,  The  calyx  of  the  pomegranate  flowt-r 
is  the  principal  part  cared  fur ;  and  all  the  part« 
of  most  of  tho  labiate  flowers,  togethor  with  oven 
their  peduncles  and  spike-st-ems,  are  of  use ;  but 
only  the  corolla,  the  pistils,  and  tho  stamens  of 
flowers  are  taken ;  and  even  the  corolla  in 
I  iafftanoQiy  oa  In  that  of  the  craeiii»  la  ttumwn 
away. 

Of  the  various  methods  practised  fur  prolong- 
ing the  beauty  and  freshnesa  of  eot  flowen,  one 

of  the  new-^'t  r:nd  most  surprising,  though  effi- 
cacious perhupH  in  the  case  of  only  certain  spe- 
cies, is  the  impregnatioii  of  the  water  oontaining 
tlie  flowers  with  a  little  camphor.  The  power  of 
this  method  upon  flowen  of  the  Leriodendron  ia 


FLUID. 

to  prolong  them  to  twioe  the  period  of  tiieir  i» 

tural  time  in  mere  water,  and  to  render  them 
fully  more  brilliant  and  expansivo  than  in  their 
growing  state  upon  the  tree. 

FIiOWER-FKNCB,--botaiiioaD7PMnctana.  A 
genus  of  tender  ornamental  shrubs,  of  the  CKsal* 
piniadivisionof  the  leguminous  order.  The  very 
fair  ipeoiei^  JMnokmtpdtktiriimatim  a  aalive  of 
both  Indie?,  and  was  introduced  to  Britain  to> 
ward  the  dose  of  the  17th  century.  It  has  Irag 
been  vied  as  a  hedge  plant  in  Barbadoee,and  for 
that  reason  is  called  Flower-Fence;  and  it  is  also 
popularly  known  in  other  parts  of  the  West  In- 
dies under  thu  name  of  Spanish  Carnation.  Its 
stem  is  erect,  straight,  10  or  12  feet  high,  and 
sometimes  about  4  inches  in  diameter;  its  bark 
is  smooth  and  grey;  its  branches  deflect  from  the 
upper  pavft  of  the  etem,  have  a  spreading  haUt, 
and  are  armed  at  each  joint  with  two  ph^rt, 
strong,  crooked  spines ;  its  leaves  are  doubly  pin- 
nate^ eaoh  aowiiling  of  6  or  8  pain  of  ample 
pinnate  members,  and  the  lowest  of  these  pairs 
comprising  4  or  5  sets  of  leaflets ;  its  leaflets  are 
three-fourths  of  an  inch  long  and  nearly  half  an 
inch  broad,  and  have  a  light  green  colour,  and 
emit  a  strong  odour  when  bruised  :  and  its  flowers 
grow  in  loose  spikes,  with  the  outline  of  a  kind 
of  pyramidal  vmbde,  at  the  extremity  of  the 
branrhi  ,  nnd  have  an  agreeable  fragrance,  and 
are  elegautly  variegated  with  deep  red  or  orange, 
yellow,  and  some  spots  of  green,  and  uanaOyUoom 
from  June  till  September.   This  plant  is  greatly 
prized  within  the  tropics  for  its  beauty ;  and  its 
leaves  have  been  used  in  the  West  Indies  as  a 
medicinal  substit  uto  f<>r  those  of  senna.  A  varlt^ 
of  it  witli  yellow  flowers,  P  }>.  httea,  was  intro- 
duced to  Britain  about  the  same  time  as  the 
normal  pbnt.  Thne  other  ipeeiee,  the  tall,  the 
noble,  and  Gillies's,  have  Vm  introduced;  and 
the  last  of  these,  a  ycUow-ilowt;rcd  shrub  from 
South  America,  poesesMS  the  double  reoommen* 
dation  of  being  very  beautiful,  and  of  requiring 
no  greater  heat  than  that  of  the  conservatory. 

FLOWER  GARDEN.   See  Gardb». 

FI    A  1  i;  ;HNTLE.  See  Amaraxtk. 

K I>()\Vi:HINa-A8II.   See  Ash  (FLowaaiiia). 

FLUWKRING-RUSU.   See  Bbtomds. 

FLUBIiUN.  See  SaamaAooir. 

FLUID.  An  appellation  given  to  all  bodies 
which  yield,  without  separation,  to  the  idigUtest 
pressure,  easily  more  among  themselviea,  and  ao* 
commodate  themselves  to  all  changes  of  position, 
so  as  always  to  pr^erve  a  level  surface.  All  fluids, 
except  those  in  the  form  of  air  or  gas,  are  inooODK 
pressibie  in  any  considerable  degree.  All  fluids 
gravitate  or  weigh  in  proportion  to  their  qnan- 
tity  of  matter,  not  only  in  the  open  air,  or  in 
coviw,  but  in  their  own  elements.  Although  this 
law  F-crii"  90  consonant  to  reason,  it  was  fiupp<">Fed 
by  ancient  uaturaUsts,  who  were  ignorant  uf  the 
equal  and  general  pressure  of  aU  fluida,  that  the 
component  parts,  or  tho  part!cl«H  of  the  f-ame 
elementi  did  not  £^vitate  or  rest  oa  each  other; 
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BO  that  the  weight  of  a  vessel  of  water,  balaacod 
in  air,  woald  be  W^ittSj  loat  when  the  fluid  was 
Weighed  in  its  own  clement.  The  following  ex- 
periment seems  to  leave  this  question  perfectly 
daoUad:— Kk«  »  eommon  botile,  oofked  dose, 
with  some  shot  in  the  inside  to  make  it  sinlc,  and 
£mI«i  it  to  the  end  of  a  scale  beam ;  then  im- 
mmm  tito  bottle  in  water,  and  betanee  the  weight 
in  the  opposite  scale ;  afterwards  open  the  neck 
of  the  bottle,  and  let  it  fill  with  water,  which  will 
cause  it  to  sink;  then  weigh  the  bottle  again. 
Kow  it  will  be  found  that  the  weight  of  the  water 
which  is  contained  in  the  bottle  is  equal  to  the 
difference  of  the  weights  in  the  scale,  when  it  is 
bahmeeil  in  air ;  whidi  enflleiently  ihewt  ttwt  the 
weight  of  the  water  is  the  same  in  both  situa- 
tioas.  As  the  particles  of  fluids  possess  weight 
as  a  OTOUMMi  property  of  bodies,  it  Mean  tsbmii- 
tiABf  that  thej  should  possess  the  consequent 
power  of  graritation  which  belonffs  to  bodies  in 
generaL  Therefore,  supposing  the  particles  which 
compose  fluids  to  be  equal,  their  gravitation  must 
likewise  be  equal ;  so  that  in  the  tJricmf  nf  fl  lids, 
when  the  particles  are  stopped  and  supported, 
tiM  fravitatioB  being  equal,  one  partiele  will  not 
ha-.v-  in  T.-  prrip.  nsity  than  naiitJier  to  change  its 
situation ;  and,  after  the  impelling  force  has  sub- 
sided, the  paitiolei  will  renaia  at  abeeltite  rat. 
From  the  gravity  of  fluids  arises  their  pressure, 
which  is  always  proportio  ned  to  the  gravity.  For 
if  the  particles  of  fluids  have  equal  magnitude 
and  weight,  the  gravity  or  pressure  must  be  pro- 
portional to  the  depth,  and  equal  in  every  hori- 
xontal  line  of  fluid;  consequently,  the  pressure 
m  the  bottom  of  veseele  ie  equal  in  every  put 
The  pressure  of  dniih  upwards  is  equal  to  the 
presBoie  downwards,  at  any  given  depth.  For, 
I  •  odnimiof  water  to  eottstst  of  any  given 
'  of  particles,  acting  upon  each  other  in  a 
perpendicular  dirertion,  the  first  particle  acti 
upon  the  second  with  its  own  weight  only ;  and, 
ae  the  second  is  statkmaiy,  or  fixed  by  tiie  sur- 
rounding particles,  according  to  the  third  law  of 
motion,  that  action  and  reaction  are  equal,  it  is 
evideot  that  the  aetioB  or  gravity,  in  the  lint,  is 
repelled  in  nn  cij  jal  degree  by  the  reaction  of  the 
eseoMd;  and,  in  like  manner,  the  second  acts  on 
the  thifd,  with  ite  own  gravity  added  to  that  of 
the  first ;  but  etiU  the  Motioii  increases  in  an 
equival'^nt  dp^rep,  and  bo  on  throughout  the 
whole  depth  of  the  &\iuL  The  particles  of  a  fluid, 
aA  the  same  depth,prafeadi  ether  equally  in  all 
dircetiona  This  appears  to  rise  out  of  the  very 
ntnre  of  fluids;  for,  as  the  partiolee  give  way  to 
every  inprsesive  iatee,  if  the  pre— re  amongst 
themsel  v -H  -hmxldbe  unequal,  thefluid could  never 
be  at  rest,  which  is  contrary  to  experience;  there- 
WB  eondude  that  the  particles  press  each 
equally,  which  keepe  them  in  their  own 
plaoetL  This  principle  applies  to  the  whole  of  a 
fliud  as  wdJ  as  a  part.  For  if  four  or  five  glass 
tabes,  of  different  form^  be  inoMiied  ia  water, 
the  oocIb  ia  the  ende  are  takcD  eat,  the 
fl. 


water  wiU  flow  through  the  various  windings  of 
the  different  tubes ;  and  rise  in  all  of  them  to  the 
same  height  as  it  stands  in  the  straight  tube: 
therefore  the  drops  of  fluids  must  be  equally 
pressed,  in  all  direotiena,  dnrliig  tiieir  aaoent 
through  the  various  angles  of  the  tube;  otherwise 
the  fluid  could  not  rise  to  the  some  height  in 
them  alL  From  the  mutual  presenre  and  equal 
action  of  the  particles  of  fluids,  the  surface  will 
bo  perfectly  smooth,  and  parallel  to  the  horizon. 
If,  from  any  exterior  cause,  the  surface  of  water 
has  some  parts  higher  than  the  rest,  these  will 
sink  down  by  the  natural  force  of  their  own  gra- 
vitation, and  difl'use  themselves  into  an  even 


FLUIDITY.  The  state  of  bodies  when  their 
parts  are  very  readily  moveable  in  all  directions 
with  TCipaot  to  eadi  other.  Many  lueftirand 
euriouB  propertiee  aiiie  out  of  this  modifieatlon 
of  matter,  which  form  the  basis  of  the  mechani- 
cal science  called  /i  i/dro3(atics,  and  are  of  consid- 
erable importance  in  chemistry.  But  the  attcu- 
tion  of  the  ohemist  is  chiefly  directed  to  the  etate 
of  fluidity,  «a  it  may  affect  the  component  parts 
of  bodies.  A  solid  body  may  be  eonverted  into  a 
fluid  by  heat.  The  less  the  temperature  at  which 
this  is  effected,  the  more  fusible  the  body  is  said 
to  be.  All  flttids,  not  excepting  the  fixed  metals, 
appear,  from  various  facts,  to  be  diqpoeed  to  as- 
sume the  elastic  form,  and  this  the  mr>ro  readily 
the  higher  the  temperature.  When  a  tiuid  is 
heated  to  sueh  »  degree  that  its  elastieity  is 
equal  to  the  pressure  of  the  air,  its  interior  parts 
rise  up  with  ebullition.  The  mpacity  of  a  dense 
floid  for  eolorie  is  greater  than  that  of  the  tame 
body  when  solid,  but  less  than  when  in  the  elastic 
state.  If  this  were  not  the  caae,  the  assumption 
of  the  fioid  and  elaatio  etate  we<i^  be  eoarcely  at 
all  progressive,  but  effected,  in  most  cases,  in- 
fitantly  as  to  sense.  The  state  of  den8r>  fluidity 
appears  to  be  more  favourable  to  chemical  com- 
bination than  either  the  solid  or  elaiUo  states  In 
the  solid  state,  the  cohesive  attraction  prevents 
the  parts  from  obeying  their  chemical  tendencies; 
and,  in  the  ehMtie  state,  the  repiiMott  between 
the  parts  has,  in  a  great  measure,  the  same  effects. 

FLUIDS  (MoTio.x  or).  The  motion  of  fluids, 
viz.,  their  descent  below  or  rise  above  the  com- 
mon surface  or  level  of  the  source  or  foontdbi,  is 
caused  either,  1.  by  th^  natural  gravity  or  pres- 
sure of  the  fluid  contained  in  the  reservoir  or 
fottntain ;  or,  S.  by  the  pressnie  or  wdgfat  of  the 
air  on  the  surface  of  the  fluid  in  the  reservoir, 
when  it  is,  at  the  same  time,  either  taken  off  or 
diminished,  on  eome  part,  in  aqnednete  or  pipes  of 
conduit ;  3.  by  the  spring  or  eUstic  power  of  com- 
pressed or  condensed  air,  as  in  the  common  water 
engine ;  4.  by  the  force  of  pistons,  as  in  all  kinds 
of  forcing  pumps,  &c.;  by  the  power  of  attrac- 
tion.  as  in  the  case  of  tides,  &c. 

FLUKE, — scientifically  Feuciola  HepaticOf  or 
DiMtmaBipatkmL  An  entoeooa  or  parenchyma- 
tous parasite,  of  the  aaritoni  diviiion  of  the  wwld 
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of  aniiiMted  BdngK  It  u  popvlarlj  daMed  wiUi  ( low  or  Tiolet-bloe.  Among  its  tnriglitett  eolonn  I  \ 

para«itical  worms,  but  has  a  curious  shape  similar 
to  that  of  a  mimic  sole  or  of  the  seed  of  the  com- 


are  emerald  and  pistachiogrocn,  bky-LIue,  me- 
red  and  crimson-red.  Very  dark  blue  colours, 
mon  gourd.  It  particularly  infests  the  liver  of  1  bordering  on  black,  and  probably  owing  to  fonigii 
quadrupeds,  burrowing  into  eveiy  part  of  it,  and  |  admixtures,  gometimci  oocv.  BometiiiiM  diihr> 
swimming  about  in  the  bile.  It  occurs  in  mice,  ent  shades  of  cclours  are  disposed  in  cot\U  p?iT- 
nits,andotbervenniai  it  Bometiroes  infests  asses,  I  allel  to  the  faces  of  the  cube,  or  syuiaetricaliy 
mules,  and  hones;  it  ooounaCill  more  frequently  I  diateibated  along  tlie  edges  «r  solid  angles  of 
ill  cattle  ;  and  it  i<  particularly  common  in  goats,   crystals.    Transhicfnt  as  well  as  transparent; 


deer,  and  sheep,  and  occurs  more  or  less  in  al< 
most  all  other  domesticated  ituadrupeds.  Ho^ 

it  is  propagated,  or  finds  entrance  into  the  ani- 
mals, is  not  known ;  but  the  probability  is  that 
its  ovulcB  are  so  minute  and  pellucid  as  to  be  un- 
detectable by  any  of  our  teste  or  instruments, — 
that  they  float,  like  the  ovules  of  infusorial  ani- 
malcules, abundantly  and  freely  in  the  atmo- 
■phere,~4uid  that  theyare  either  inhaled  with  the 
breath  or  taken  in  with  the  food,  and  arc  hatched 
into  life  on  their  obtaining  a  snitable  nidos  ia  the 
Hver.  TettheflnkeseldomoraeTeroeeursinather 
saline  air  or  tolerably  dry  situations;  it  exists 
cnincifh-ntly  with  inoiHt  pastures,  and  abounds  in 
the  atmosphere  of  fre«^i-water  marshes;  and  it 
rarely  attadw  animals  in  a  state  of  perfect  health, 
but  more  or  less  accompanies  all  morbid  diseases 
of  t^e  liver,  and  abounds  in  jaundiced  cattle,  and 
is  dreadfully  muHitttdineus  in  rotted  sheep.  See 
the  articles  .T  u  n nici:  and  Rot.  "  .'^  veral  hun- 
dreds of  flukes,"  says  Clater,  in  refierenoe  to  rot 
In  sheep,  "  are  sometimes  contained  ifi  one  liver. 
The  liver  is  so  diseased  and  corrupted,  that  if  an 
atteTnpt  is  made  to  boil  it,  instead  of  becrtming 
hardened,  it  falls  all  to  pieces,  or  is  in  a  maoner 
dtfieolved.**  *'  There  is  no  case  on  rsoord,"  says 
Yonatt  in  reference  to  jaundice  in  cattle,  '*  in 
which  it  has  been  proved  b/  examination  after 


brittle ;  hardness,  between  apatite  and  arragonite, 
and  capable  of  being  seratobed  with  ease  hf  the 

knife;  specific  gravity,  3.14.    Besides  occurring 
in  well-defined  crystals,  it  often  appears  massive, 
in  which  case  the  oompositi<m  is  odumnar,  the 
particles  being  of  considerable  size,  sometimes 
diverging,  but  more  often  forming  a  curved, 
lamellar  composition.   The  composition  is  also 
graaohr,  the  individuals  bwng  of  various  siaos. 
It  is  likewise,  though  more  rarely,  impalpable, 
the  fracture  becoming  flat,  conchoidal  and  splin* 
tery,  and  the  surface  of  ftacture  being  scarcely 
glimmering.   Fluor  is  composed  of  72.14  of  lime, 
and  27.60  (.f  fluoric  acid.   Before  the  blow-pipe, 
it  decrepitates,  and  becomes  phosphorescent,  but  | 
loses  its  colour,  and  melts  at  last  into  an  opaque 
globule.    It  phosphoresces  likewise,  if  thrown  : 
upon  ignited  charcoal  or  heated  iron.   The  light  . 
emitted  is  generally  purple,  though  some  yfw^  \ 
ties  afford  bright  green  colours.  In  consocjuence.  ' 
they  have  received  the  name  of  cUorophaaCt  or  ^ 
pyro-vmaragdtu,  A  variety  of  this  latter  ktad, 
from  Ekateiinehozg,  i  i  K  i  ia,  phosphoresces  ' 
simply  from  the  warmth  of  the  hand.    If  fluor 
be  exposed  to  too  high  a  temperature,  it  loeee  the  ' 
property  of  again  showing  this  phenomenon.  Sul-  ! 
phiiric  acid  decompoees  the  powder  of  the  min- 
eral ;  fluoric  aoid  is  disengaged  in  a  gaseous  stat^ 


death,  that  the  fluke-worm  has  mednoioslly  ob-  andeorrodes  glass.  Several  varieties,  partioolmrly 

6t met ed  the  passage  of  the  bile,  and  thus  caused  the  sky-blue  and  roso-coloured  ones,  lose  their 
both  the  yellowness  and  the  spasm ;  yet  it  can  colour  on  exposure  to  the  light.  Fluor  is  oot  un- 
easily be  imagined  that  this  will  sometimes  occur. ;  frequently  found  in  beds,  as  at  Alston  Moor  and 
There  are  no  peealiar  ^mptoms  to  indicate  the  |  Castleton,  in  England ;  more  gensially,  however, 
existence  of  these  worms;  for  they  h-we-  never  I  it  occurs  in  veins  in  argillaceous  schist  and  se- 
been  voided  from  the  mouth  or  the  anus.  Their  >  condary  limestone,  accompanied  by  galena-blende, 
pnsenee  eenld  only  he  guessed  at  from  tiw  aa>  |  cskaceons  and  peari  spars,  heavy  si»r,  qaMta» 
tare  of  the  pa  tiirr\  or  frotn  their  having  been  )  bitumen  and  clay,  as  at  several  places  in  Cumber- 
found  in  other  beasts  of  the  same  herd.*'  The  |  laud  and  Durham,  of  the  same  country.  It  also 
only  known  preventives  of  flukes  la  the  aainals  '  frequents  primitive  rocks,  aooempanying  tin-ore, 


of  the  farm  are  dryness  of  pastnree,  the  use  of 
common  salt,  and  whatever  tends  to  muntain 
the  hepatic  system  in  a  state  of  perfect  health. 

FLUOR,  or  FLDoa-SpAB.  The  crystals  and 
crystalline  masses  of  this  mineral,  when  so  cleaved 
as  to  improve  all  its  cleavages  in  an  equal  d^ree, 
result  in  regular  octahedrons,  wbicJi  flgnrs  is 
therefore  asfiumed  as  the  primitive  form  of  the 
species.  It  presents  an  extensive  variety  of  orya- 
uls,  of  whidi  the  cube  and  the  cvbometahedren 
are  the  most  frequent,  the  primitive  form  being 
comparatively  rare.  Thoy  vary,  in  size,  from  very 
miaute  to  several  inches  in  diameter.  Lustre, 
vitreoQs:  colour,  whit^  tliough  not  very  com- 
mon, and  seldom  pure ;  more  geaerally  wine-yel- 


Diioa,  apatite  and  quartz. 

The  uses  of  fluor  are  numerous  and  important. 
It  is  employed  as  a  flux  in  tiie  reduction  of  vari- 
ous ores,  from  which  circumstance  the  lUMDe>lMer 
has  been  derived.  The  fluoric  acid,  disengnged 
from  it  by  means  of  sulphuric  acid,  is  used  for 
oerroding  and  etching  apen  gbss.  Formeily 
the  finest  specimens  were  cut  and  worn  as  gonris; 
but  their  inferiority  in  point  of  faardiu-ss,  being 
eoosiderably  bdow  that  of  the  artificinl  gt^ras,  has 
broug}>t  them  into  disuse.  It  still  continues, 
however,  when  obtainable  in  masses  of  sufficient 
dimensions,  to  be  wrought  into  various  extremely 
ornamental  objects,  such  as  vases,  basins,  oba> 
lisks,  &C.  This  manufiMtttre  is  ooofined  to  I>«r> 


.  ijui.  u  i.y  Google 


FLUOBiC  ACID. 


FLY. 


32d 


_ '  byshire.  no  other  part  of  the  world  affording  fluor 
;  I  sufficiently  firm  and  tenacious  for  tiM  purpose, 
'  I  and  which  is,  at  the  same  time,  possessed  of  fine 
;  I  colours.  The  work  is  performed  on  a  lathe  turned 
>  1  wtter,  the  fbot'Ialbe  being  nradi  more  linUe 
I  to  produce  fractures  in  the  piece  worke<l,  hy  its 
i .  want  of  ateadinefis.  The  tool  employed,  at  first, 
J  ii  s  piece  of  the  betfcitcel;  after  wUdmeonrw 
1 1  atone  is  applied,  with  water,  lo  hug  as  the 
smoothness  is  improved  by  these  means;  then 
the  finer  gritstone,  pumice,  &c. ;  till,  dnaiiy,  the 
'  aitial*  becomes  suiBciently  smooth  to  receive 
'i  emery,  with  which  the  operation  ia  completed. 

I  The  WTtoee  which  frequently  ooour  in  the  masses 
«f  flnor»  are  sometimes  ooneealed  by  the  intra* 
duction  of  pi!  na  :  and,  as  this  substance  is  often 

,  I  aatoral^  found  with  the  fluor,  it  becomes  diffi- 
,  eolfe  to  detect  the  fimtUL  In  telling  the  articles, 
also,  it  is  a  frequent  practice  to  moisten  them 
j  with  water,  under  the  pretence  of  removing  dust, 
'    which  is  dune  to  bring  out  the  coluura  otherwise 
,  I  anTiaible,  and  which,  of  coarse,  disappear  M  Mon 
,  as  the  ol.jccts  become  thorunj^hly  dry. 

I I  i'LUuklC  ACID.  This  is  prepared  by  mixing 
I  pare  flnor-spar,  in  eoane  powder,  with  twioe  its 

1 1  weif  Lt  of  sulphuric  acid,  in  n  leaden  or  silver 
I  retort,  and  applying  heat  The  acid  distils  over 
in  vap<jur,  and  must  be  eoUeeted  in  a  reoriver  of 
:    the  same  metal,  surrounded  by  ice.  At  the  tem- 
I  perature  of  ^2-'  Fahrenheit,  fluoric  acid  is  a  col- 
'    oarie&s  Huid,  and  remains  ia  that  state  at  bQ^,  if 
,  1  pieierfed  in  well  stopped  bottles;  bat,  when  sz- 
I  posed  to  the  air,  it  flies  off  in  dense  white  fumes, 
.  which  Qonsist  of  the  acid  in  oembination  with  the 
)  motitare  of  the  atmesphere.  Its  epeeific  gravity 
'l  is  1.0603;  hut  its  density  may  be  increased,  by 
.  gradual  additions  of  water,  to  1.2u.    Its  afhnity 
l«r  water  is  fiu*  greater  than  that  of  the  strongest 
mlphnric  acid.    When  a  drop  of  it  falls  into 
I  water,  a  hissing  noiee  is  heard,  similar  t(j  what  is 
occasioned  by  plunging  a  red-hot  iron  into  that 
I  fif  aid.  Its  odMw  b  sxtraneljr  panetmtinf  ,  and 
its  vapour  d.angerous  to  inspire.    When  applied 
'  te  tlie  skin,  it  instantly  disorganizes  it,  and  pro- 
daosstlM  most  painfidwowds.  Itaetsenergeti- 
I  oiUf  on  glass ;  the  transparency  of  the  glass  is 
I  instantly  destroyed,  caloric  is  evolved,  and  the 
acid  boils,  and,  in  a  short  time,  disappears  en- 
t  iadf,  a  oolsnriess  gas  bsiog  the  sole  product 
Thi«  pas  has  receircd  the  name  of  ffuo-nlicic  acid, 
^  because  it  is  regarded  as  a  compound  of  fluoric 
I  astdaad  silica.  Fran  Che  stroagaffinilj  of  fluoric 
acid  for  silica,  it  cannot  he  preserved  in  glass 
bottles;  and  is  therefore  kept  in  vessels  of  lead 
sr  irilear.  For  the  same  reason,  fluoric  add  is 
Mqph>yed  for  etching  on  glass — its  only  impor- 
tant application.   The  glass  is  covered  with  a 
thin  coat  of  wax,  or  is  brushed  over  with  a  solu- 
tion af  isinglass  in  water;  and,  wlwn  tills  is  dried, 
lints  are  easily  traced  by  a  graver.    It  is  then 
exposed  to  the  action  of  the  acid  in  the  state  of 
gss;  the  parti  cf  the  glass  thus  exposed  aw  soon 
the  imprsssioa  being  more  or  less  deep, 


according  to  the  time  during  which  it  is  ex- 
posed. 

Fluoric  acid  forms  salts  liy  uniting  with  several 
bases.  Five  fluates  have  hitherto  been  found 
native ;  vis.,  the  fluate  of  lime,  or  fluor-spar,  the 
fluo-silicate  of  olumine,  or  topaz,  the  fluate  of 
cerium,  the  double  fluate  of  cerium  and  yttria, 
and  the  double  fluate  of  soda  and  alnmine,  or 
cryolite.  The  four  latter  are  very  rare  minerals, 
but  the  fir.-t  is  abundant.  Potash  unites  with 
duorio  acid  in  two  propurtioos,  forming  a  Ouate 
and  a  biflaate,  the  former  of  wliiofa  consists  of 
one  atom  and  the  latter  f  t'vo  atoots  of  acid 
united  with  one  atom  of  the  alkali. 

FLUVIALES.  A  natural  order  of  aquatto 
plants.  It  is  nearly  allied  to  the  orders  aroiden 
and  typhina) ;  and  is  situated  on  the  very  verge 
of  the  vasenlar  dsvisioik  of  tha  vagstaUi  kingdom, 
or  removed  but  a  sin^  dsgrse  from  the  oeUtt> 
lares.  Two  of  itspenera,  rostera  and  ruppin,  are 
very  liable  to  be  thought  cryptogams,  and  mis- 
taken for  algsB.  The  order  comprises  five  other 
genera;  and  has  altogether,  within  Great  Britain, 
about  30  species. 

FLUX.  See  DuiBRBiaA  and  Dtsbittkbt. 

FLY,  or  Fi.Y-iloxEYsuoKLE, — botauically  f^oxi- 
cera  JCtfiodeum.  An  indigenous,  ornamental,  de- 
ciduous shrub,  of  the  honeysuckle  order.  It  grows 
wild  in  the  woods  of  some  parts  of  England.  Its 
stem  attains  a  height  of  about  8  feet ;  its  bark  is 
whitish,  and  renders  it  a  desirable  member  of 
a  shrubbery  in  winter;  its  leaves  an  opposite, 
oblung-ovate,  and  downy ;  its  flowers  gTv>w  from 
the  sidw  of  the  branches,  have  a  white  or  yellow- 
ish-white oolonr,  and  Uoom  in  June  and  July ; 
and  its  fruit  an  nd  bamss,  and  ripen  in  Sep- 
tember. « 

FLY.  A  dipterous  or  two-winged  insect.  The 
word,  in  popular  usage,  is  sometimes  so  restricted 
as  to  designate  only  a  few  species  or  at  most  a 
limited  portion  of  the  dipterous  order,  and  some- 
times SO  esteaded  as  to  ineluda  some  winged  in- 
sects  of  other  orders;  but  it  hc^i.  romports  with 
definiteness  of  idea,  and  at  the  same  time  is  not 
modi  twisted  out  of  anj  of  its  ordinary  applica- 
tions, when  used  as  strictlji^fnonyBMus  with  the 
scientific  name  diptera. 

The  wings  of  dies,  or  of  diptwous  inseels,  are 
two  in  number,  and  consist  of  veined  and  trans- 
parent mcnibrani's,  and  are  attached  to  the 
middle  of  the  sides  of  the  thorax,  and,  for  the 
most  part,  possem,  near  the  point  of  their  iossp* 
tion,  a  pair  of  short  clubbed  organs  called  hal- 
teres  or  balancers.  The  body  consists  of  head, 
thorax,  and  abdomen.  The  mouth  has  a  sncker 
of  from  two  to  six  lancet-like  scales,  enclosed  in 
a  kind  of  sheath.  The  antcnnie  exceedingly  vary 
in  several  of  their  characters,  but  especially  in 
their  length.  The  eyes  are  h^and;  but,  in  some 
instances,  they  meet  on  the  summit;  and  in 
others,  they  are  so  htrge  as  to  occupy  nearly  the 
whole  head.  The  1^  in  most  spedes,  an  long 
and  slender ;  but  ia  some,  an  thick  and  s^ny, — 
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KoA  in  others,  are  exceedingly  Jong. — The  lanrte  i 
of  flies  have  a  flcslijhead  and  aaimple  structure; 
and  in  general  are  so  like  one  another  tbnt  thuso  ! 
of  different  species  or  even  of  different  genera 
are  quite  trndiatinguidiahle  firom  one  ano^er  by 
unpractised  obsor^'crs.  'Sloat  of  the  larvte  pass 
into  the  pupa  state  without  shedding  the  skin, 
or  simply  by  a  gradual  traaamutation  of  it  into  a 
oocoon ;  and  some  shed  the  skin  and  become  in- 
ert-looking and  cocoonless  pupee ;  but  two  entire 
families  of  flies,  the  hippoboscidae  and  the  nyc- 
teribfidaSiPOMest  the  extraordinary  constitutional 
habit  of  producing  thoir  yotmg  in  the  contlitiun 
of  pup»,  or  of  effecting  the  transformations  from 
otoIm  to  hawm  and  from  larm  to  pope  within 
the  body  of  the  parent. 

Flies,  as  to  both  their  numbers  and  their  ha- 
bits, act  a  powerful  part  in  tbe  eoooooyof  the  ani- 
mal creation ;  and,  in  not  a  few  instances  of  great 
moment,  challenge  the  attention  of  almost  all  ob- 
j  servers,  but  particularly  of  cultivators  of  the  soil. 
"  In  their  perfect  state,"  to  adopt  the  compre- 
hensive artH  l>eautiful  statement  of  iMr.  West- 
wood,  "  they  are  scarcely  less  numerous,  in  point 
of  ipeoies,  than  any  other  order  of  imeeti ;  hot 
if  we  look  at  them  with  respect  to  thoRumher  of 
individuals,  we  find  them  infinitely  to  exceed 
any  other.  The  dooda  of  midget,  C^ironomvs, 
i  far  instance,  rising  at  eventide  over  the  marshes, 
j  like  the  incense  of  the  Temple,  equally  pay  hom- 
I  age  to  the  Divinity,  in  showing  forth  his  mighty 
power  ;  whilst  myiiada  of  flies  of  every  kind  are 
to  be  found  in  every  quarter  of  the  globe,  tra- 
vening  plants  and  every  animate  object,  and 
more  partioulaily  all  that  hat  eeaaed  to  five. 
This  immense  profusion  with  which  they  are 
dispersed  over  the  globe,  caoset  then  to  fulfil 
two  very  important  fanetione  in  the  ecoDooiy  of 
nature ; — first,  thi^  terre  for  food  to  a  vast  num- 
ber of  the  hi^^her  animals ;  charged  with  a  di- 
vine minion  hj  Him  '  who  givoth  food  to  the 
I  young  bird,'  the  swallow  and  the  sparrow  destroy 
tin  rn  ly  myriads,  and  the  flycatcher  and  the 

(humming-bird  alike  find  in  ihem  a  constant 
abodding  of  maona  :-~irliibt,  in  the  aeeoiid  plaoe, 
j    they  cease  not  in  effecting  the  disappcnrance  of 
i    all  substances  in  a  state  of  decomposition,  both 
aalmal  and  vegetable  ;  they  are  uniTertal  loar  I 
vengers,  and  to  groat  is  thdr  activity,  and  the 
I    rapid  fuec'^ssion  of  their  generations,  that  Lin 
I    nwus  uiight  well  say  that  three  flics  can  consnme 
I   »  horse  as  fast  as  a  lion.  Amongst  such  a  vast 
numhor  of  '>?»'fct«,  it  is  not  surprining  that  some 
should  be  found  obnoxious  to  ourselves  or  our 
propertiea.  Btany  spedea,  aooordittgly,  eeaae  not 
to  make  man  their  prey,  by  sucking  his  blood, 
whilst  some  either  attack  our  cattle  in  like  man- 
ner, or  depoiit  their  eggs  upoa  thdr  bodta,  wltii> 
in  wbidi  tin  paradtio  krnt iistd;  othaiadeposit 
i    their  eggs,  or  young,  upon  our  growing  com,  and 
[  upon  our  prepared  loud  uf  various  kind^.  Many 
speoiet  reside  in  woods,  in  meadows,  manbes. 
Mid  in  our  laabitationa;  othcn  move  with  daoo* 


I  ing  feet  upon  the  spray  of  the  waves,  and  even 
upon  the  snows  of  tiie  polar  regions.  Many  are 
!  attacl)ed  to  plants.  Upon  the  flowers  of  w(iic!i 
they  abound,  sucking  the  honeyed  sweets,  with- 
out givbg  the  prefoeooe  to  any parlicniar  plant, 
whilst  some  are  confined  to  a  single  species  of 
flower;  but  it  is  upon  the  star  like  antbemis  of 
our  meadowt,  that  the  majority  eaem  to  revel 
with  the  greatest  delight.  During  the  summer 
and  autumn,  the  flies  are  attracted  to  our  or-  i 
chards,  in  order  to  destroy  our  flrnitt,  whilst  '< 
some  apecies  delight  in  the  honey -dew  of  the 
aphides,  or  the  fluids  which  escape  from  the  ', 
wounds  of  trees.  The  domestic  fly  feeds  alike 
upon  all  kinda  of  bonaehold  provisieae ;  and 
other  6f>ecies,  which  b<3  closely  resemble  it  in 
size  and  appearance  as  to  deceive  an  ordinary 
ohaerver,  are  parasitic  upon  the  netta  of  varieot 
solitary  bees.  Nothing,  indeed,  can  be  more 
amusing  than  to  watch  one  of  the  latter  follow- 
ing the  laborious  insect,  the  young  of  which  she  | 
is  about  to  supplant  by  her  own,  peering  about 
into  the  mouth  of  the  nest,  and  cautiously  mak- 
ing her  entrance,  in  order  to  deposit  her  own 
eggt^  when  the  hoe  hat,  with  great  idl,  eom- 
pleted  hor  nest,  and  deposited  her  store  of  hODtJ* 
paste  for  the  food  of  her  own  progeny.*^ 

FLT>IN-SHEEP.  A  diteate  in  sheep  occa- 
sioned by  the  larvro  of  several  species  of  flies. 
This  disease  must  not  be  confounded  with  mere 
uncasinciiS  from  the  attacks  of  varions  small 
diptera,  nor  even  with  the  painful  and  serious 
affection  which  results  from  the  presence  of  the 
larvsa  of  the  gad-fly.  See  the  article  Bors.  Fly- 
in-oheop^  at  a  diatinetlTe  diteate^  la  frequently 
known  also  under  the  name  of  maggot  in-sheep, 
or  Sootici  mawk-in-sbeep ;  and  is  always  ooca- 
fioned  by  larw  belonging  to  the  genua  tnnoea  m 
flesh-fly. 

All  the  fpccicB  of  mu3C8P  closely  resemble  one  , 
another  in  both  appearance  and  habit;  and  at  least 
four  of  them,  M.  vomltona,  Jf.  mmaria,  M  eada- 
verina.  and  ^^.  dwjar,  arc  concerned  with  the  dis- 
ease in  sheep.  M.  vomitoria  is  the  common  flesh- 
fly  or  bhie-bottle,  and  haa  *  bhurb  or  dark4ilne 
th  Tax,  :ind  a  dark  gloBsyblue  n>  li  men  ;  M.  car- 
naria  is  the  grey  flesh-fly,  and  has  a  grey  thorax, 
with  three  bhi^  longitudinal  marUnga  on  the 
opper  surface,  and  a  grey  abdomen  somewhat  ; 
chequered,  and  appearing  in  some  positions  of  ft 
shining  whitishnesa  ;  31.  cadavcrina  haa  a  shin- 
ing bluish  thorax,  and  a  shining  green  abdomen; 
and  IM.  Oeasar  shares  with  the  preceding  the 
name  of  green  flesh-fly,  and  has  also  a  ehining 

abdomen.  M.  vondtoiia  and  If.  oamavfn  I 
u  u  aI!)  tviji i  \r  in  April,  and  the  other  two  species 
in  June;  all  are  exceedingly  active  during  the  i 
warm  wcmtiier,  flying  nimbly  and  vigorously  | 
alwut  in  teardi  of  their  food,  and  depositing  on  | 
it  their  vi%'iparr»n«(  ovules ;  and  they  continue  to 
be  more  or  Ic&s  active  and  alert  till  they  are  I 
killed  or  tent  into  hybernation  by  the  eAeta  of  [ 
the  oomnitnoiBgfiroita  of  winter.  Thqrprolbae^  ' 
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exist  in  all  parts  of  the  globe  where  thej  can  be 
fed  oil  putrefjing  matter,  and  are  particularly 
abundant  in  beef-eating  Britain;  and  eo  enor- 
motuij  do  they  multiply,  that  one  female  has  been 
atontained  to  give  birth  to  20,000  young.  But 
the  larw  are  vastly  mightier  icavengers  and  de- 
roarers  than  the  perfect  insects,  and  have  been 
known  to  devour  to  much  food  and  to  grow  with 
»  grail  npifify  M  to  inereftie  tlidr  weight  two- 
hundred-fold  in  twenty-four  hours;  and  they 
f<;ed  alike  npoa  putrid  ports  of  living  quadru- 
peds, upon  d«*d  cttOMes,  and  apon  all  kinds  of 
animal  or  putrescent  filtL  They  are  produced 
alive  in  hot  weather  ;  and  if  they  have  plenty  of 
food,  they  usually  attain  their  fiill  size  in  five 
days  nfter  being  hatched ;  and  they  then  cmm 
to  eat,  and  crawl  two  or  three  inches  under 
ground  in  order  to  be  transmut«^  into  pupfe ; 
ud  after  about  a  fiwtaiglit,  the  pupae  oiaek  th«tr 
fihdls.  and  the  perfect  insects  appear. 

The  flj  deposits  its  ovules  on  sheep  from  May 
ISA  Beptonber,  but  pattieotaxlx  in  hot  diowary 
weather,  and  very  specially  in  Attgoal  and  tha 
*-;t1v  part  of  S.?])tfmber.  The  green  species  are 
u-^^iaiij  the  earliest  depositors ;  and  sometimes 
«a«  species  is  abundant  while  another  qiedos  is 
rire. — and  the  hine  bottle,  in  particular,  may  be 
very  common,  while  the  grey  flesh-fly  may  be 
IHtIo  kaowa.   The  owlet  are  most  eonmoaly 

placed  underneath  or  round  the  tail,  and  Bome- 
times  upon  the  back ;  and  the  iarvn  creep  in 
auuog  the  wool,  and  prey  upon  the  skin  and 
lesh.  As  soon  as  the  larvae  begin  to  eat,  the 
wool  at  the  place  appears  wet  nnd  dirty ;  after  it 
proceeds  with  gnawing  the  flesh,  a  putrid  smell 
is  eaitted,  aad  ingles  other  Hies  to  nuike  their 
deposits;  and  so  rapidly  does  the  work  of  de- 
struction progresSy  that  in  twenty- four  hours  the 
injury  may  be  irreDedial>Ie!,  uid  in  forty-eight 
ll^rs  the  sheep  may  die. 

In  1828,  on  five  farms  adjacent  to  Iioch  Lo- 
mond and  Loch  Tenachoir,  in  spite  of  sedulous 
efforts  to  prevent  mischief,  lf)5  sheep  out  of  a 
trjtal  number  of  4,(XX3  died  fr'^-ni  the  attacks  of 
the  fly,  and  365  more  were  attacked  and,  in  many 
instuioes,  w«ra  long  in  reeovering.  k  sheep,  on 
being  attacked,  cen='  to  feed,  exhibits  great  un- 
ruiacis,  rube  itself  against  rocks  and  trees,  or 
hiles Itself  aad  tears  olT  the  wool;  and  it  mns 
violently  about  the  field  in  a  manner  indicative 
of  jrre-at  pain  and  the  utmost  impatience, — or  it 
walks  or  trots  away  from  the  flock,  as  if  seeking 
from  the  heat  of  the  sun,  and  continues 


to  move  ri^i  T:t  till  exhausted  by  suffering  or  fa- 


tigue,— or  it  runs  into  the  shade  and  seclusion  of 
a  deep  £tc9i  or  some  simllsr  place,  and  time  lies 

writfain:;  in  tortare|till  it  IB  dlsooTCted  \ff  the 
sb^herd  or  dies. 

Obs  occarion  of  the  attacks  of  the  fly  is  a  little 
pargiag  or  diarrhoea,  and  a  consequent  ^Urtiness 
about  the  tail  of  the  ehecp  ;  anntfi^^r  occasion  is 
a^llacted  wonnds  or  sores  of  any  kmd  about  the 
laotbiT,  i»  %  fintl  itele  tnd  eonsequettt 


rank  smell  of  the  wool;  and  a  fourth,  probably 
far  more  powerfbl  in  some  looalities  tlian  all  the 
other  three,  is  the  allowing  of  carcases  or  pieces 
of  dead  sheep  to  putrefy  on  the  surface  of  the 
ground,  and  so  both  affording  a  burrow  for  a 
prodigious  multiplication  of  the  fly,  and  giving 
the  insect  a  taste  or  inclination  for  the  peculiar 
food  of  sheep's  flesh.  Yet  the  main  cause  is 
either  unknown  or  as  yet  uaeontroUable  1^  man ; 
and  preventives  and  remedies  must  he  used 
with  reference  simply  to  the  four  occasions  which 
we  have  stite^  and  to  the  appeanaees  which 
accompany  and  fiollow  the  aefcnal  dqpoiitioii  of 
the  ovules. 

Appearances  of  diarrhoea  ought  to  be  prompt- 
ly observed  and  corrected  ;  wounds  and  sores 
ought  tf>  bp  promptly  and  r;  rrulnrly  dressed; 
pieces  of  clotted  or  foul  wool  ought  to  be  out 
away  sad  buried ;  the  general  deanlinees  of  the 
flock  ought  to  be  thoroughly  and  mr^stantly 
maintained  i  and  ail  pieces  of  animal  matter 
whioh  hate  belonged  to  sheep  ought  to  be  so 
disposed  of  as  nut  to  become  niduses  for  krvaa. 
During  the  heat  of  the  day,  the  flock  niny  be 
kept  in  the  highest  and  airiest  situations  of 
the  pastore,  away  ftam  dose  heat  and  from 
the  fly-frequented  vicinity  of  woods,  thickets, 
and  hedges.  On  £urms  where  musoss  threaten 
to  appesr  in  great  multitudes*  or  at  times  when 
they  seem  about  to  make  prodigious  increase,  a 
carcase  of  some  kind  may  be  exposed  in  a  comer 
of  the  pasture,  or  on  a  waste  spot  in  its  immedi- 
ate vicinity,  as  a  lure  for  them  to  lay  upon ;  and 
the  larvie  produced  upon  it  may,  on  evf-ry  third 
or  fourth  day,  be  washed  out  and  drowned. 
Whale  oil  or  any  tar  whioh  has  a  strongly  empy- 
reumatic  smell  may  be  rubbed  over  the  parts  of 
the  sheep  most  likely  to  be  attacked,  or  may  be 
straiksd  simply  upon  tiieir  boms,  ean^  or  tail ; 
or  pulveijied  quiaklime'niay  be  dusted  over  the 
parts. 

When  attacks  actually  begin,  a  careful  and 
judicious  shepherd  may  effect  more  good  by  fore- 
thought and  vigilance  than  even  by  medicinal 
applications.  "  Too  much  attrition,"  says  Mr. 
CSimWy "  eaanot  bebeetowed  on  the  floek  by  the 
shepherd  to  discover  the  aff  ctfti  sheep;  for  al* 
though  the  discoloration  of  their  wool,  and  the 
nneatinesi  wbkh  the  animal  manifests  on  meet 
occasions,  mi^t  seem  enough  to  attrael  atfien- 
tion  for  the  most  superficial  examination,  I  am 
persuaded  by  experience  that,  without  the  strict- 
est scrutiny,  many  of  the  flies  will  be  passed  over, 
the  coat  ber">mr  injured,  and  not  unfrequently 
the  sheep  destroyed,  before  it  has  been  discovered 
that  it  is  ssrloudy  ilL  The  Hook  tiionld  be  sepa- 
rately examined,  one  by  one,  before  the  flies  are 
busy ;  and,  during  the  day,  it  should  be  carefully 
noticed  whether  flies  are  inclined  to  settle  on 
any  particular  sheep;  aad  if  so,  on  close  inspec- 
tion of  that  sheep,  it  will  bo  found  th^it  therp  nr»> 
fly-blows  or  maggots,  even  although  the  auimal 
at  the  time  seems  isaensible  of  if* 
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An  cflicicnt  and  very  common  application, 
immediately  after  sheep  have  been  fly-struck,  is 
white  lead;  and  this,  if  applied  beforehand,  will 
act  also  as  a  preventive.    A  preparation  recom- 
mended hf  Mr.  8poon«r  m  more  eflfoekual  than 
simple  white  lead,  consists  of  4  fiunces  of  white 
lead,  I  ounce  of  white  arsenic,  6  ounces  of  s\i\- 
phur,  and  2  oonoes  of  mnnabv  of  antimony,  all 
finely  pulverized,  and  well  mixed  together  ;  and 
a  preparation  sjiccessfully  Tiscd  upon  the  Bocks 
belonging  to  the  Earl  of  Leicester,  consists  of  1| 
ouDOe  of  Mvenie,  I  ^Uon  of  water,  3  ounces  of 
soap,  and  2  ounces  of  tobacco,  the  arsenic  boiled 
in  a  bag  in  the  water  and  stirred  during  the  boil- 
ing, the  tobaooo  lioiled  in  tbe  same  mauwr,  and 
the  whole  mixttire  boiled  up  wWh  the  sliced  soap 
for  half-aa-hour,  and  1^  pint  of  It  applied  to  each 
sheep.  But  anenio  h  far  too  mighty  an  ingre- 
dient for  such  common  UM,and  vastly  too  active 
a  poison  to  be  kept  upon  a  farm  and  passed 
through  tlie  hands  of  shepherds ;  and  when  used 
io  anj  mdk  manner  as  in  these  preparations,  it 
may  now  and  then  be  found  to  perpetrate  cnor- 
mousljr  more  evil  than  can  possibly  result  from 
tke  if.  A  flafer  firepanition,  and  quite  aa  effec- 
tive an  one,  even  when  tlie  skin  is  much  broken  by 
the  maggot,  consists  of  one  pound  of  quicksilver 
an4  hall«>pound  of  venioe  torpentlne,  rnVbed 
to^^ber  unintermittedly  or  for  about  8  or  9 
hours  in  a  marble  or  wedgewoo<l  mortar  till  they 
are  thoroughly  incorporated,  and  then  fused  up, 
over  a  slow  fire,  with  half-a-j)ound  of  resin  and 
ftl  pounds  of  ho'^'n  lard.    This  ointment  should 
be  applied  immediately  to  the  skin,  in  furrows 
of  the  neol,  a  tittle  h^fond  the  affeoted  parte ; 
the  wool  should  then  be  rubbed  or  roUed  up  and 
down  with  the  fingers,  in  order  that  the  maggots 
may  be  touebed  with  the  ointment  and  lall  out ; 
and  a  second  and  final  application  of  the  oint- 
ment ought,  in  the  course  of  a  few  hours,  to  be 
made  to  any  spots  which  were  overlooked  or  still 
continnetabeaffeotedi  Invcrjhad  eaeea,  when 
the  sores  are  t<x)  numerous  and  pervading  to 
admit  of  the  use  of  the  ointment,  tbe  parts  af- 
fected ought  to  be  deared  of  the  wool,  batiwd 
with  milk,  slightly  dusted  with  white  lead,  and 
▼erj  softly  brushed  with  Unseed  oU^  and  this 
treatment,  followed  by  the  nse  of  a  eenstani 
covering  for  keeping  away  the  flies,  ought  to  be 
daily  repeated  till  the  maggots  completely  dis- 
appear.— Q.  Journal  of  Agriculture. — Trantadiont 
of  the  Jliyhland  Socifiy.—(Xeev^*  Prizf  Es»ay  on 
thf  Di.<(it«es  of  Rherp  iji  Journal  of  iht  R.  Afin'c"^- 
turai  liociei^  of  EngUxncL  —  Kirby  and  Upence't 
3Utm^y.—^itMtr  en  tki  Hittory  and  IHmm 
of  S.hefp.—Oatti'M  Gatik  Jhctor^E«^9  Sk^ 
lunCt  Guide. 

FLT-IN-TirilNTPS;  See  ToMtr-Fi.T. 

FLY-IN-WHEAT.   Sec  WnsAT-FLT. 

FLYCATCUER,— scientifically  MuKicapa.  A 
genus  of  birds  containing  the  type  of  the  family 
MuscicapidcP.  The  birds  of  this  family  belong  to 
the  dentirosiral  order,  and  are  Dsry  doaelj  allied 


to  the  todies ;  and  they  have  a  depressed  beak  ^ 
and  somewhat  rounded  wings.  All  the  smaller  | 
species  are  lit<^mlly  flycatchers  and  flyeaters,  ; 
sweeping  down  upon  insects  from  branches  or  | 
other  poete  of  obwrvaiion,  captwtng  their  prey  ,  | 
upirm  the  winj^,  and  then  wh' '  linrr  suddenly  back  . 
to  the  spot  whence  they  desc  i  ided, — ^The  common 
spotted  flycatcher, Mutci qrimila,  ie the  type  | 
of  the  whole  family.  Its  length  is  fully  5^  ir>cheg ;  ' 
its  wing-ooverts  and  the  upper  part  of  its  body  • 
have  a  hair  brown  colour ;  the  lower  part  of  its  | 
body  is  white;  its  breast  and  the  crown  of  its  , 
head  have  8p<)ts  of  a  darker  rr.Jonr  tiian  th^  vring-  ' 
coverts ;  and  its  legs  and  iect  arc  biack.  its 
eggs  ham  a  wbite  ground,  tinged  with  blue  and 
sivi.tted  with  pale  orange-brown.        itest  is  built 
on  beams,  broken  walls,  branches  of  wall^irees,  | 
the  lower  boughs  or  gnarled  bcanehee  of  eoUtaiy  j 
forest-trees,  and  in  siimlar  situations.  It  abounds  i 
on  the  Continent,  as  far  north  as  to  tbe  verge  of  j 
the  arctic  regions ;  and  it  arrives  in  Britaim  in 
May.  and  departs  toward  the  end  of  September 
or  early  in  October.     It   frevjuents  pleasure- 
grounds,  orchards,  and  gardens ;  and  is  acvuited 
by  many  orbhazdiats  and  gaidenera  of  eating  i 
cherries  and  other  fruit ;  but  it  rf  nll  v  feeds  alto- 
gether upon  soft  insects,  and  onght  to  be  r^arded 
as  the  fHend  and  not  the  foe  of  the  ouUivatorj»> 
The  pied  flycatcher,  J/ujviCfi/xj  hichnma.  has  been 
thought  by  some  naturalists  to  be  a  native  British 
bird,  but  it  is  only  a  tuouner  visitor,  and  com- 
paratively rare. 

FLYING.    The  prof^essive  motion  of  a  bird, 
or  other  winged  animal,  in  the  air.    Flying  aud 
swimming  are  iwpe  taking  place  in  fluids,  and 
the  motion  is  produced  by  the  rcsistajice  which 
the  fluid  makes  to  the  iurfMO  of  the  wings  or 
fins,  when  moved  by  the  animal  with  great  vapid- 
ity.   The  velocity  with  which  ti  e  v  ings  or  fine 
must  be  used,  depends  on  the  rarity  uf  the  medium 
in  which  they  move.   It  is  less  in  water,  greater 
in  air  near  Uie  earth's  surface,  and  increases  as 
the  jinlinal  ascends  into  tbe  higher  regions  of  the 
atmosphere.  Birds  cannot  therefore  fly  above  a 
eertain  hd^it,  dependent  oa  the  strength  of  tbdc 
muscles  ;  and  tin  y  are  cxpable  of  rising  to  a 
greater  height  when  the  barometer  is  high  than 
wlien  it  is  low.  The  moedes  mo^ng  tbe  wings 

and  fins,  but  especially  the  former,  require  a  force 
vastly  superior  to  that  necessary  to  produce  a 
simple  leap  upon  a  firm  sur&oe.  As  a  flying  or 
swimming  body  is  entirely  surrounded  \iy  tha 
medium  in  which  it  is  placed,  it  experiences  an. 
e^ual  resistance  in  front  as  wcli  as  from,  behind 
on  striking  the  fluid.  An  animal  would  be  inok- 
pableof  advnncing.  if  it  did  v.oi  p^p^e??  the  pi>wer 
of  greatly  diminishing  the  surface  of  its  wing  or 
fin,  immediately  after  having  stnide  the  fludL 

Flying  and  swimming  are  sometiraeft  performed 
by  the  same  animal ;  but  the  former  is  executed 
I  most  perfectly  by  bitds>  and  the  latter  by  fishes. 
.Some  birds  never  fly.    The  o.<t  riches,  auks,  and 
I  pengninsi  ace  possessed  of  small  rudimental  wiags, 
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bat  thcj  seem  to  htm  th«m  but  for  the  purpose 

t'f  conforming  more  nearly  in  external  reaem- 
Ub.ntie  to  other  birdd.  Some  mammalia  can  fly, 
•Ithoagh  tbej  Ittve  no  winga.  The  bats  possess 
a  mcmVirancous  CTpnnsion,  extending  to  the  feot 
and  to  both  sides  of  the  tail,  but  supported  ciuefly 
hf  Hbb haoMfiUy  the  forearm,  ftnd  thefrar  fingers. 
These  boOM  being  greatly  elongated,  serve  to 
support  the  membraneous  suriacc,  which  is  of 
firmnees  and  extent  tnfficient  to  raise  and 
—inf  lin  these  annuals  in  the  air,  when  acted 
upon  by  the  powerful  m  i   I     >f  the  breast. 

The  first  motion  of  a  bird  m  attempting  to  fiy 
ie  an  ordinary  Imp  with  the  feet  Acoordfaiglj, 
those  birds  having  the  wings  very  larpe  and  the 
£aet  Ttry  short — as  we  observe  in  the  booby  and  the 
mrtem  oommenoe  thdr  fli^t  with  great  dlffi-> 
eulty,  as  they  cannot  leap  sufficiently  high  to 
obtain  the  space  necessary  fur  the  extension  of 
their  wings.  In  fijing,  the  resistance  of  the  air 
IS  in  proportion  to  the  mass  struck  at  one  time. 
On  this  account  the  short-winged  birds  must  re- 
peat their  vibrations  very  freijuently;  they  are 
thcfcfero  iom..iitig««d,  «ad  nunble  to  oonClnne 
their  fli^t  for  a  long  time.  When  a  bird  attempts 
to  flj,  the  humerus  is  first  devntod,  nod  then  the 
«ntii«  wing;  whieb  hftd  hitherto  mnwaad  folded  ; 
while,  at  the  same  time,  it  is  extended  in  a  huri- 
tontal  direction  by  means  of  the  fore-arm  and 
the  hi?t  division  of  the  wing,  corresponding  to 
the  foot  of  quadrupeds.  After  the  wing  has  thus 
acquired  all  the  superficial  extent  which  it  is 
capable  of  attaining,  the  bird  suddenly  depresses 
it,  oatil  it  form*  an  aente  angle  with  tiie  vertical 
plane  of  the  body,  subtending  the  ground.  The 
air  resists  this  motion,  which  is  performed  with 
great  rapidity,  and  produces  a  reaction  of  part 
«f  the  force  upon  the  body  of  thahird.  It*  eentre 
of  prravitv  ih.fn  rises  in  the  same  manner  as  in 
other  le&^i,  I  he  wings  may  be  compared  to  a 
Itffr,  of  which  the  pectoral  muscle  are  tha  ibov> 
i»g  power,  and  the  body  of  the  bird  the  weight 
while  the  air  resisting,  by  its  inertia,  the  action 
of  tho  expanded  widg,  is  the  (hlcmni.  The  Im- 
pulse being  once  given,  the  bird  refolds  the  wings 
Vy  bending  their  joints,  elevates  them  again,  and 
givea  a  new  stroke  to  the  air.  The  force  of  gravi- 
tation diminishee  the  velocity  which  tha  body 
thus  acquires  in  ascending,  in  the  Same  manner 
M  it  affects  every  other  projectile.  There  oonae- 
^■eatlyooowaaiMiiiieBtinwhioh  the  bird  neither 
ascend.s  nor  descends.  If  it  seize  thi^,  m-  Tm  nt 
ftensefy,  and  give  a  new  stroke  to  the  air,  its 
My  wiH  neqoifa  a  aew  velocity,  whidi  wiH  carry 
it  as  far  as  that  obtained  by  the  first  impulse ;  it 
will  theH  rise  in  .1  continuous  manner,  and  with 
a  iinjforna  velocity.  If  the  second  impulse  of  the 
wing  commence  before  the  impulse  arising  from 
the  (trst  has  been  lost,  the  liird  will  ascend  with 
an  acoelMated  moti*n ;  or,  if  the  bird  do  not  vi- 
Into  ito  wingi  at  the  oiaoa  moment  when  the 
aKtnding  velocity  is  l'>Bt,  it  will  begin  to  descend 
with  great  rapidity.  Ket  the  bird  may  keep  iteelf 


always  at  the  same  height  by  a  series  of  equal  vi- 
brnti'tn?,  if  a  point  be  seized  in  the  fall  so  situate 
tiiat  tlic  velocity  which  would  have  been  acquired 
in  descending,  and  the  email  apaoe  then  would 
have  been  to  reascond,  reciprocally  compensate 
and  destroy  each  other ;  but  if  it  once  allow  itself 
to  deacend  to  tha  point  ftom  which  it  departed, 
it  can  only  rise  by  a  much  stronger  exertion  of 
the  wings.  In  descending,  the  bird  has  only  to 
repeat  less  frequently  tiie  vibrationi  of  itc  wings. 
The  darting  of  birds  of  prey  is  occasioned  by  their 
suppre?jincr  the  vibrations  of  the  wings  alto- 
gether, when  the  bird,  being  continually  acted 
npan  by  the  feroa  of  gravity,  falla  with  an  aocete^ 
rated  velocity.  When  a  bird  in  descending  sud- 
denly, breaks  its  fall,  it  is  called  a  recotYr.  The 
resistance  of  tha  m  then  inoreaaei  in  proportion 
to  the  i^nare  of  tha  vvlodiy,  and  the  bird  riaea 
again. 

The  preceding  remarks  apply  only  to  flight 
when  made  in  a  vertical  direction,  either  in 
ascending  or  descending.  The  quails,  lark''  and 
other  birds  which  are  observed  to  fiy  upwards  in 
a  ttraight  line,  hava  the  wlnga  plaoed  rativdy 
horitontril ;  l-iit  in  lti  Titer  number  of  birds 
the  wing  is  inclined,  and  turned  backwards.  Tbia 
indinatbn  nmy  be  fbrthar  InorNied  at  tha  will 
of  the  bird.  ^  It  is  greatly  anirted  by  the  length 
of  the  quills,  which  en?iMe  the  resistance  of  tho 
air  to  act  on  their  exLiemities  with  a  mechanical 
advantage,  while  they  are  the  more  elevated  by 
it,  from  their  fixed  points  being  placed  at  the 
base.  By  this  arrangement,  birds  are  enabled  to 
advance  in  a  hortsontol,  as  well  as  in  a  vertical  di- 
rection,  by  a  series  of  oMique  curves.  The  oblique 
motion  upwards  in  flight  may  be  resolved  into  two 
other  motions,  the  one  in  a  horisontal  direction, 
independent  of  tho  force  of  gravity,  and  the  other 
in  n  vertiml  direction  oppooifp  to  that  power. 
In  llying  horizontally,  the  l)ird  riiscs  in  an  oblique 
direction,  and  does  not  make  a  second  movement 
of  thr?  ivings  until  it  is  on  the  point  of  descending 
below  the  line  of  the  intended  direction  of  its 
flight.  These  puiial  movements,  ther^no,  will 
not  take  place  in  a  straight  line,  but  in  a  scries 
of  curves,  nearly  approaching  to  the  straight  line, 
and  in  whi<^  thehoritoatal  motion  greatly  prevails 
over  the  vertical.  In  ascending  obliquely,  the 
^rinT^  move  with  greater  rapidity  ;  in  descending 
obliquely,  their  vibrations  are  less  frequent :  and 
both  of  these  motions  ara  performed  by  a  ssriss 
of  curves.  Some  birds  cannot  sufficiently  dimin- 
ish the  obliquity  of  their  wings,  and  with  them 
the  hoffiaontal  motion  is  always  t«ry  considerable. 
When  the  wind  blows  strongly  in  the  same  di- 
rection with  the  flight  of  these  birds,  they  are 
carried  to  a  very  considerable  distance  out  of 
their  intended  path.  F>or  ttis  rasson,  those  birds 
of  prey  which  the  falconers  term  7w^Je,  arc  under 
the  necessity  of  flying  against  tho  wind  when 
they  widi  to  rise  perpendicnhnly  upwards.  Tha 
anterior  quills  of  their  wings  being  extremely 
long,  and  their  extremities  pressing  closely  upon 
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each  other,  tlje  liorlzontal  motion  with  them  is 
proportionally  greater  than  that  of  other  birds. 
On  the  contrary,  with  the  iffnobte  hirds  the  quiila 
of  the  wings  are  separated  at  their  extremities, 
and  permit  the  air  to  pass  >>i'tweon  them,  which 
renders  the  wing  less  capable  ol  asauming  the 
oUtque  podtion.  Deviatimw  fran  the  notiUneal 
path  to  the  right  and  left,  aro  chi'  fly  occasioned 
by  the  imequai  vibrations  of  the  wings.  When 
the  Idt  wing  vibntefl  move  frequently,  or 
with  the  greater  force,  the  left  side  moves  more 
rapitily,  and  the  body  necessarily  turns  to  the 
right.  The  rapid  movement  or  greater  force  of 
the  right  i\  ing  produces  a  corresponding  turn  to 
the  left.  The  difficulty  of  suddenly  tumiti  r  in- 
creases with  the  velocity  of  liight ;  and  this  ariaes 
pftrtlj  from  the  inevti*  of  tiie  hodj^  whidi  pene- 
vcres  in  its  rectilineal  course,  and  partly  from 
the  increased  difficulty  of  making  the  one  wing 
to  flurpan  the  other  in  its  velodty.  For  this 
reason,  birds  of  rapid  flight  make  great  circuits 
in  turning.  Some  will  turn  on  the  side,  and  make 
use  of  the  tail  as  a  rudder,  when  thej  wish  to 
ehange  the  horizontal  direction. 

The  tail  of  birds,  when  expnirlod,  servpR  to 
sustain  the  hinder  part  of  their  body.  When 
depressed  daring  fli^t,  the  tesistaaos  of  the  air 
forms  an  ol>stacle  which  raises  the  ^nder  part 
of  the  body  and  depresses  the  anterior ;  upon 
turning  the  tail  vpwaidsi,  a  oontrary  efliMt  is 
produced. 

As  all  birds  do  not  fly,  so  all  fishes  d  i  ni>t  swim, 
yet  there  are  many  birds  wlucli  pertorm  two  mo- 
tions, resembling  those  more  particuLkrly  belong- 
ing to  each  class.  Aquatic  birds  are  improperly 
said  to  swim;  and  the  poet,  describing  the  swan 
**saiUng  with  the  breeze,"  is  perhaps  not  aware 
that  his  tirm  is  philosophically  correct.  The 
bodies  of  aquatic  birds  are  naturally  lighter  than 
water,  from  the  great  quantity  of  air  which  they 
contain  within  the  abdomen,  and  from  the  feathers, 
which  are  oily  and  impervious  tn  moisture,  They 
precisely  resemble  a  boat,  and  have  no  further 
oooaskn  for  the  feet  than  as  oars  for  moving  for- 
wards. As  the  fore  part  of  the  body  is  completely 
,  sustained  by  the  wat«r,  the  legs  are  situate  far- 
dter  baekwards  than  Uioso  of  otiier  birds,  that 
their  effect  may  be  more  direct,  as  their  presence 
farther  in  advance  would  be  superfluous.  The 
legs  and  thighs  are  short,  that  the  resistance  of 
the  water  to  the  mnsolcs  may  be  as  sUgM  as  pos- 
Bible.  The  tarsus,  or  instep,  is  compressed  for 
cutting  the  water»  while  the  toes  are  very  inuofa 
expanded,  or  even  nnited  hj  a  membnne^  in 
order  to  form  an  oar  of  :^reater  breadth,  and  ca- 
pable of  acting  upon  a  greater  sur&oe  of  water ; 
and  when  the  bird  infleela  its  footjn  order  to 
give  a  new  stroke  to  the  water,  it  cloMS  the  toes 
upon  each  other  to  diminish  the  resistance  of  the 
fluid.  In  diving,  these  birds  are  obliged  to  oom- 
pteBS  the  breast  with  much  force,  in  order  to  ex- 
pel the  air  which  it  cntain.'*.  The  neck  is  then 
elongated,  that  the  body  may  acquire  an  inclina- 


tion forwards,  while,  by  striking  tho  feet  upwards, 
it  is  forced  downwards.  The  swan,  and  some 
other  aquatie  birds^  spread  their  wings  to  the 
wind,  and  use  them  aasaiislo  diminish  the  iyhowr 
of  paddling. 

FLY-WHEELS.  The  simplest  of  aU  contri- 
vances tor  rsgolatiiig  machinery  are  fly-wheels, 
which  nrf>  n  ithinc;  more  than  large  heavy  wheels 
driven  with  great  velocity  by  the  machinery  to 
which  th^  avs  attacihed.  Whan  a  lly'^heel  is 
put  in  motion,  it  derives  a  very  high  momentum 
from  its  weight  and  velocity,  and  may  therefore 
be  regarded  as  a  sort  of  reeerroir  of  power  by 
which  the  machine  is  supplied  with  velocity 
whenever  there  is  any  defalcation  in  the  moving 
power,  any  intervals  of  rest  arising  from  the  na- 
ture of  the  maebiaeiy,  or  any  inequality  of  ndst* 
ance  arising  from  the  nature  of  the  work  to  be 
performed.  In  the  single  steam  engine,  for  ex- 
ample, while  tiie  piston  desoending,  and  iriisn 
no  impelling  power  is  exerted,  the  momentum  of 
the  fly  keeps  up  the  rotatory  motion  of  the  ma- 
chinery till  the  impelling  force  is  again  exerted 
duriilg  the  ascent  of  the  piston,  in  Vaubone's 
pile-engine,  when  the  resistance  is  suddenly  re- 
moved, the  horses  are  prevented  from  falUog 
solely  by  the  momentum  of  a  heavy  fly-wheel, 
against  which  their  force  is  exerted  till  the  ram. 
or  weight  is  again  raised.  Fly-wheels  are  some* 
times  made  wrai  vanes  which  res^uhite  the  desoent 
of  a  weight  hjf  the  increased  resistaaoe  of  the 
air  ;  hut  they  are  not  much  used  in  machinery. 
The  fly-wheel  ia  best  made  of  cast  iron,  and  should 
be  of  a  circular  form  that  it  may  not  meet  with 
much  resistance  from  the  air.  Many  hnvc  ■sup- 
posed this  wheel  to  be  an  increascr  of  power, 
whereas  it  i%  in  resfity,  a  considefable  deMroyer 
of  it,  as  appears  evident  when  we  consider  that 
it  has  no  motion  of  its  owq,  but  receives  all  its 
motion  flrom  the  first  mover;  and  as  the  firiction 
of  the  gudgemie  and  the  resistance  of  the  air  are 
to  be  overcome,  this  cannot  be  done  without  the 
loss  of  some  power.  Yet  this  wheel  is  of  great 
use  in  ssaay  eaaes,  namdy : 

1st.  For  regulating  the  power  where  it  is  irre- 
gularly applied,  such  as  the  treadle  and  crank 
movedhy  thefiwt  or  hand;  aaintpinaiag-wheels, 
turning-lathee,  and  flax -mills;  or  where  steam  is 
applied,  by  a  crank,  to  produce  a  circular  notion. 

2d.  Where  the  resistance  is  irregular,  or  by 
jerks,  as  in  saw-mills,  forges,  slitting-mills,  pow* 
der-mills,  &c.,  the  fly-wheel,  by  its  inertia,  regu- 
lates the  motion;  because,  if  it  be  very  heavy, 
it  will  require  a  great  many  Utile  shooke  or  im- 
pulses  of  power  to  give  it  a  considerable  velocity ; 
and  it  will,  of  course,  require  as  many  equal 
shooiks  to  resist  or  dntroy  tlie  veloetty  it  hae 
acquired. 

Svhile  a  rolling  or  slitting-mill  is  running 
empty,  the  force  of  the  water  is  employed  in 
genoratiog  momentum  in  the  fly-wheel ;  whidi 

force  accumulated  in  the  fly,  will  be  suffirierit  to 
continue  the  motion  without  much  abat^mcui, 
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while  the  sheet  of  metal  is  niQxiing  between  the 
rolWn.  VThereM,  had  the  force  of  the  water  been 
foal  while  tiM  adll  wu  empty,  its  notion  might 
be  destroyed  before  the  metal  passed  through  the 
rullcrs.  Where  water  is  scarce,  its  effects  may  be 
so  far  aided  by  a  fly-wheel  as  to  overcome  a  re- 
•MteBoe  to  whi«h  the  direel  ftvce  efflM  mier  is 
unequal,  that  is,  where  the  power  i"?  rrqnirrr^  at 
mt«nr»b  onlj.  A  heavy  water-whetd  fr^x^uently 
pcodueee  ell  the  eSeot  of  ■  llf-whed,  in  addition 
to  its  direct  office, 

FOAL.   A  young  bMae.   It  naturally  suckles 
1m4wi>iii  nine  and  ten  months;  bat  among  the 
Armba,  it  is  never  allowed  to  sodda  Irager  than 
one  month ;  and  in  good  management  amon^ 
British  farmers,  it  is  usually  allowed  to  suckle 
BbMt  f  w  monthi,  or  not  mora  than  tiit.  The 
Arabs,  during  about  100  days  after  the  weaning 
of  A  foal}  feed  it  solely  with  camel's  milk  ;  they 
•est,  daring  about  another  hnndsed  days,  give 
a  little  water-soaked  wheat  along  with  the 
camel^s  milk,  and  eventually  allow  the  animal 
to  eat  some  pickings  of  g:rass  and  drink  a  little 
-  ud  they  then,  fur  some  time  longer,  in- 
tbe  quantity  of  milk,  and  give  either  barley 
«r  dates  and  water.  A  ioal,  under  British  treat- 
■MBt,  and  ctpedaUjr  npos  British  ftmn,  ought 
t  M      V'-ry  early  accustomed  to  feed  partially  on 
corn,  and  to  acquire  the  elements  of  the  habits 
wkidi  it  is  expected  to  posasaa  in  ita  natufity. 
When  its  dam  is  used  for  the  plough  or  the  cart, 
and  is  economically  sent  to  her  work  as  early  as 
her  rtrength  will  bear,  the  fool  ought  for  a  time 
to  be  left  in  the  atahle  during  the  hours  of  work; 
but  a£  snon  as  it  is  able  to  keep  up  with  her  slow 
fmcn  in  the  yoke,  it  ought  to  be  allowed  to  ao- 
ooflnpeny  her,  and  to  walk  by  her  side ;  for  it  will 
'  then  get  n-MV.    '"toner,  and  become  hardier  in 
ennetifatiog  and  more  tractable  in  disposition 
and  aftore  precooioua  in  the  iastinota  of  a  domes- 
ticated horse,  than  if  it  continued  to  Rpend  all  its 
tin»4^  in  the  stable  or  in  the  paddock.  During 
three  ur  four  wtcka  after  weaning,  it  ought  to  be 
housed  or  turned  into  a  rick-yard,  or  kept  in  a 
paddock  with  warm  sheds  and  a  low  rack  and 
tamngex  ;  and  during  the  whok  period  of  its 
icBriog,  but  cepecaany  during  the  period  eneoeed- 
iag  the  weaning,  it  ought  to  be  abundantlv  and 
Boat  nutritiously  but  not  delicately  fed.  Bruised 
oats  and  cut  hay  nay  tu>w  be  libatally  given  ; 
aaeal  or  almost  any  other  fiudanoeooa  food  is  ez- 
eeUent;  oats  in  the  straw  may  bo  acceptable  if 
thrmahfd  oats  should  seem  to  be  disrelished ;  aiul 
«Btvota  may  act  well,  both  ai  a  part  of  diet  ini 
TTifcdiatelr  after  weaning,  and  as  a  correcttvo  .  I 
excesaive  dzyness  in  the  other  food  or  of  costive- 
wMcm  in  tiM  bewcla.  Iha  aobieqaeat  tmtment 
of  the  amiaal  &l]a  to  be  disco  wed  In  the  article 
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FOALIXO.   See  Partubitioh  and  Abobtiok. 
FOAL-TEETH.    See  Aok  or  Arixau. 
FODDER.    The  bulkr  vegetable  food  of  the 
dommia  *niiffnla^  and  particularly  of  cattle.  It 
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does  not  properly  include  any  kinds  of  food 
which  contain  nutritious  matters  in  a  concen- 
trated form,  such  as  oom,  pulse,  or  roots ;  but  it 
iacludes  all  bulky  kinds  of  food,  whether  green 
or  dry,  which  either  act  principally  as  ballast  or 
possess  the  properties  of  both  ballast  and  nour- 
ishment,—eneh  aa  Ae  enlraa  of  the  oereal  giassM, 
the  gtems  and  tops  of  the  f  rr.p^o  prassc?,  the 
baalm  of  leguminous  plants,  and  the  entire  herl)- 
age  of  meadow-grasses,  dovott,  lueern,  minlbin, 
melilot,  tares,  vetches,  and  bird's-foot  trefoil. 

The  qualities  of  almost  any  one  kind  of  fodder, 
whether  green  or  dry,  widely  vary  with  differ- 
enees  of  soil,  climate,  weafiiar*  and  unltuve.  Any 
green  food  produced  on  any  spot  in  a  dry  season 
is  much  more  nourishing  than  the  same  weight 
of  the  fame  fisod  pcednoed  ea  the  sum  cpet  in  a 
dripping  season,  and  any  herbage  or  Imy-pro- 
vender  raised  on  a  rich  dry  soil  is  more  nourish- 
ing than  the  wme  thing  niacd  <m  a  poor  wet 
soil.  So  very  various  is  the  quality  of  hay,  that 
100  lbs.  of  the  best  upland  meadow  quality,  cut 
as  the  flower  expands,  and  properly  saved  and 
staeked,  is  aa  nourishing  as  120  lbs.  of  a  second- 
rate  quality,  or  140  lbs.  of  a  third-rate  quality, 
or  2UU  lbs.  or  even  more  of  the  coarsest  and 
haidrnt  quality;  and  were  the  hi^nat  eare  ex- 
ercised in  selecting  and  cultivating  the  gras.«e9  of 
a  primely  situated  and  richly  alluvial  artificial 
meadow,  a  hay  could  probably  be  prodneed  of  at 
least  four  times  the  nutrimcntal  value  of  the 
coarsest  kinds  occasionally  us-d  "n  farms.  Straws 
and  haulms,  too, 'are  exceedingly  controlled  in 
value,  both  by  the  specific  nature 4^ plants,  and  by 
the  character  of  soils  and  seasons.  Straw -fodder 
of  any  species  from  gravelly  soils  or  from  strong 
oky  hmda,  ia  better  lhan  itraw-fodder  of  tlw 
same  species  from  cold  moorish  lands  or  from 
deep  black  loam ;  and  the  straw  or  haulm  of  any 
plant  eat  in  a  somewhat  greenirii  er  anoeulent 
state  is  more  nnti  iti  us  than  the  straw  or  haulm 
of  the  same  plant  cut  in  a  thoroughly  ripened 
state.  The  haulm  of  pease  is  better  than  the 
straw  of  oats :  and  aUher  of  these  is  exoaadin|^y 
better  than  the  itrav  of  wlmat,  of  ry,  or  of 
barley. 

But  the  rdathre  nutritionmeei  of  dilRnvnt 

kinds  of  fodder,  as  well  as  of  Some,  of  the  prin- 
ciple kinds  of  oottoentrated  alimentary  substan- 
ces, ought  to  be  seen  at  one  view,  and  baa  been 
very  haj^dl^  tihibited  by  M.  Antoine  of  Nancy 

in  France,  upon  the  authority  of  experiments  by 
Tli.ier,  Schwertz,  Bousstngault,  Pohl,  and  about 
:i  dozen  more  of  the  meat  distinguished  agricul- 
tviv:t*-.<^  of  the  Continent.  One  hundred  pounds 
of  good  upland  meadow  hay  is  equal  to  102  of 
lattermalh  hay,^  of  dbver  liay  made  after  the 
blossom  is  completely  developed,  88  of  clover  hay 
made  before  the  blossom  has  expanded,  08  of 
second  crop  clover  bay,  98  of  lueern  hay,  89  of 
sainfoin  hay,  Dl  of  tare  hay,  90  of  dried  spcrgula 
arvensis,  1 S6  of  clover  hay  with  the  seed  in  it, 
410  of  gretQ  clover,  4^7  ofgrceu  v«tcli»;»  or  taxva, 
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275  of  green  Indiui  eon,  42  j  of  frrocn  spergula, 
325  of  the  stems  and  leaves  of  Jorusalom  arti- 
choke, Ml  of  cow-cabbage  leaves,  Wo  of  beetroot 
leftvea,  800  of  potato  luiilra,  374of  •ptItoririMfti' 
straw,  442  of  rye-str^.-v,  v:\''i  -^f  oat-stra^v,  153  of 
pease  haulm,  150  of  vetcti  liaulm,  140  of  bean 
hAttlm,  195  of  baeWheat-alrsw,  170  of  dried 
stalks  of  Jeruflalem  artichokes,  4Ck;i  of  dried  stalks 
of  Indian  corn,  250  of  millet-straw,  201  of  raw 
potatoes,  175  of  boiled  potatOM,  220  of  white 
Silesian  beet,  339  of  niangel-wurael,  604  of  tur- 
nips, 2Tn  uf  carrots,  2^7  of  knhl-rn^i.  of 
Swedish  turnip  bulbs,  3d0  of  Swedish  turnips  with 
the  leftf««OB,Mof  r7e,45  of  whcftt,  Mof  fawl^, 
59  of  oats,  .">0  of  vetches,  1."  of  pease,  45  of  lipins-, 
64  of  buckwheat,  57  of  Indian  oom,  32  of  dried 
Vkeneli  beam,  47  of  ehectouts,  68  of  aooms,  50 
of  hor84;-chi>«tnut,  62  of  Bunflower-seed,  69  of  lin- 
ieed-cake,  10.5  of  wheat  bran,  109  of  rye  bran, 
167  of  oat-chaff  or  wheat-chaff,  179  of  rye-chaff 
or  barley-cliaff,  73  of  dried  lime-tree  leaves,  83  of 
dried  oak  leaves,  and  67  of  dried  Canada  poplar 
leaves.   See  the  article  Food  or  Akixals. 

Fodder,  lioweter,  bean  a  direoi  and  important 
relation  to  farm-yard  manure  as  well  as  to  the 
feeding  of  stock.  The  weight  of  the  excrement 
of  a  slMop,  aa  ox^  or  a  horae  bean  a  definite  pro- 
portion to  the  trai^t  and  quality  of  his  fodder ; 
and  the  weight  of  the  entire  mannre  obtained 
may  easily  be  either  calculated  or  predetermined 
by  tiie  allotment  of  fodder,  the  allotment  of  litter, 
the  selection  of  animals,  and  the  duration  of 
confinement  within  the  house  or  the  yard.  Let 
a  man  simply  reckon  bow  mneb  allotted  fodder 
an  animal  is  allowed  in  the  day.  how  much  litter 
is  laid  down  to  him  in  the  day,  what  pro])ortiun 
the  weight  of  the  fodder  bears  to  the  weight  of 
the  excrement,  and  what  degree  of  decomposition 
is  allowed  to  take  place  np  .n  the  litter  and  the 
excrement,  or  what  proportion  of  loss  is  occa- 
rioned  gaaeous  dissipation,  and  ho  nay  know 
to  almost  the  smallest  fraction  of  a  pound  what 
quantity  of  manure  will  be  realised.  According 
to  an  average  of  experiments  and  observations 
made  by  Veit  and  Block,  and  published  by  the 
former,  1  of  ordinary  meadow  hay  yields  1^ 
lb.  of  manure  from  a  sh^p,  1^  lb.  from  a  horse, 
and  8  lb.  from  an  ox  or  n  oow;  1  lb.  of  straw 
fodder  yields  1.2  Ih.  of  mannre  from  a  sheep,  1.4 
lb.  from  a  horse,  and  1.9  lb.  from  an  ox ;  1  lb.  of 
green  grass  or  green  dover  yioMs  0.37  Ibw  of 
manure  from  a  sheep.  0.1  lb.  from  a  horse,  and 
0.6  lb.  from  an  ox ;  1  lb.  of  potato  tubers  or  of 
turnip  bulbs  yields  |  lb.  of  mannre  from  a  tbeop, 
^  lb.  from  a  horse,  and  0.7  lb.  from  an  ox ;  1  lb.  of 
■_'rr\in  yipl'l--  1  f  manure  from  a  sheep,  ll  Ih. 
from  a  horse,  and  i  His.  from  an  ox ;  and  1  lb. 
of  straw  Utter  yields  1.37  lU  of  manure  with  a 
sheep,  1.7  lb.  with  a  horse,  and  2.2  lb.  with  an 
ox.  It  is  known,"  adds  Teit, "  that  the  dry 
fodder  and  the  juicy,  estimated  aooofding  to 
hay  Tslae,  with  litter  employed  f  -r  the  cattle, 
for  manure  in  general,  will  give  double  the 


weight  in  moderately  dccompoied  manure.  For 
the  production  of  ID.RX)  cwt.  of  manure,  there 
are  therefore  necessary,  of  materials  for  the 
mannfaetnra  of  manure,  0,900  ewt**  Bo  ttsn 
i!hr-,'.vp  that     inor^ons  of  potato'"^.  50  nf  winter 
rape,  20  of  winter  wheat,  20  of  winter  lye,  40 
of  snmmer  rye,  20  of  barley,  £0  of  oats,  20  j 
of  pease,  10  of  beet,  20  of  red  clover,  10  of  lu-  | 
cem,  60  of  thrice-mowed  meadow,  117  of  twice- 
mowed  meadow,  and  90  of  onoe-mowed  meadow, 
may,  after  dedueting  the  lots  of  dung  on  the 
meadows,  be  computed  to  yield  12,147  cwt.  of 
immediate  fodder  and  litter  produce,  and  24,294 
owl  of  manure.  Professor  Bargersays,  "The  dry 
rntritTr>u8  Bubstancc,  or  that  which  is  reckoned 
by  its  dry  weight,  suffers  in  the  bodies  of  beasts 
a  oonsiderable  diminution  by  the  losa  of  that 
which  the  absorbing  vessels  appropriato  to  them- 
selves from  it,  and  which,  with  the  excrements 
secretory  of  nutritious  substances,  are  so  easily 
deoompoeed  by  the  process  of  putrid  fermenta- 
tion, that  in  a  short  time  its  substance,  as  well  as 
its  weight  is  very  oonsiderably  diminished.  If 
wo  tberefbrs  say  that  100  lbs.  of  dry  snbatanee 
of  consumed  fodder,  with  a  proportionate  quan- 
tity of  litter,  gives  200  lbs.  of  manure,  this  must 
be  understood  of  stall>manut»,  where  the  greatest 
amount  of  urine  is  mixed  in  part  with  solid  ex- 
crements, or  if  they  should  be  dissipated  on  the  ' 
dunghill,  would  be  replaced  again  hy  rain.    The  | 
more  raw,  more  recent,  stall  manure  ia,  the  more  ' 
the  beasts  drink,  the  mure  they  tolce  nf  v^iryfood, 
the  greater  is  the  proportion  of  the  weight  of 
Stan-manure  oompared  witii  the  weiifht  of  the 
fodder  eaten ;  wherefore  there  is  more  manure 
from  homed  cattle  than  from  horses^  and  the 
least  from  sheep.'* 

FCENICl'LUM.  SeaFnnrcL 

FCETUS.  The  young  of  a  viviparous  animal 
while  in  the  womb,  and  the  young  of  an  ovipar- 
ooa  animal  wbilo  In  the  egs.  The  elementt  oom* 
posing  the  bodies  of  the  vertebrated  animals  are 
analogous;  but  the  analogy  exists  most  perfectly 
only  up  to  a  certain  period  of  animal  dereiop* 
ment,  and  this  period  is  not  the  same  in  all,  but 
varies  according  to  the  degree  of  complication  in 
their  structures.    A  younj^  unborn  mamxniferous 
quadruped  resembles  a  human  embryo,  whidi  is 
less  prow n  than  itself ;  but  at  the  snrnr  time  it 
resembles  the  embryo  of  a  Inrd  in  a  higher  state 
of  advaneemant,  that  of  a  repUle  in  *  atUl  mora 
perfect  condition,  and  that  of  a  fish,  when  com- 
pletely finished,  and  perhaps  already  bom.  Thus, 
the  olasses  of  TerCebrated  animals  are  perfectly 
analogous  only  at  ages  differing  for  each  class. 
Fishe?  nnd  reptiles  may  nnly  resemble  birds  and 
mammalia  which  are  much  younger  than  tbem- 
ssivsa.   These  last- mentioned  animals,  on  the 
contnu7,  continue  to  grow,  and  to  increase  in 
complication  at  a  period  of  time  long  after  the 
reptUea  and  fldiea  have  oeaaed  to  doTelop  Uiem- 
selveB,    We  thus  see  the  cause  of  the  greater 
complication  of  structure  among  the  higher  ani- 
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mala.  Thef  m»  til  ideniieal  in  thdr  ftnt  for- 

j  matian,  but  t'l  r  j  tiles  continue  their  growth 
for  a  loxucr  time  than  tbs  ^ahet;  the  birds  losger 
tbMi  bonieptilM  and         and  nuni  and  othet 

I  mumnmlim  longer  than  these  tb  ree  claaiies  of  birds, 

'  reptiles,  and  fishes.  Since  all  the  vertebrata  cah 
^  I   thus  be  brought  to  one  common  type,  and  to  a 

'  bMo  nearlj  identical  for  all  olaaMfl,  it  follows 
that  each  higher  animal  undergoes  revolutions 

t  anak^oiu  to  those,  obserrable  in  the  whole  ssries 
.|  «r«fiiiiw]a  inferior  to  it  One  single  veftebiated 
animal  of  the  highest  order,  wi!I  hence  exhibit 
io  those  transitory  states  of  existence,  which  pass 
'  1  from  its  lii«t  origin  to  ito  final  eonpletion,  all 

I  tfcona  characters  which  are  permanent  arrange- 
BMnts  in  the  lower  classes  of  vertebra  ted  animnln 

,  It  mUso  arises,  that  the  first  aguti  of  the  huinao 
tmhrjo  form  aoalogona  tjpes  to  tbs  otlior  aai- 
mali; :  it  first  resembles  a  fish.  fh'  Ti  <!ncc'"'<?ivelv 
a  reptile,  bird,  and  finally  a  mammiferous  aJtimal 
Hcnes  it  a|»pears,  that  in  ttndying  tho  devoiop* 
ment  of  the  human  embryo,  we  are  reading  a 

I  minute,  and,  in  its  leading  charnctcrs.  an  accu- 
rate description  of  the  physiology  belonging  to 

,  •  the  higher  classes  of  animated  nature.  It  has 
been  often  admired  that  so  small  and  delicate  an 

«  ocgan  as  the  retina  of  the  human  eye  can  exactly 
npresont  a  distant  and  intricate  eoane  with  a 

i  precision  which  the  most  perfect  human  artist 
would  in  Tain  attempt  to  imitate ;  and  shall  we 
not  equally  adtnire  that  nunnte  and  exquisite 

I  disposition  of  things,  by  which  the  most  ooropli- 
catod  characters  belonging  to  the  distant  inha- 
brt&nts  of  the  sea,  of  the  land,  and  of  the  air,  are 
thw  brought  together  and  transcribed  in  minia- 
ture, that  a  complete  history  of  a  large  por- 
tioa  of  the  animal  kingdom  is  traced  within  the 
dbeB  of  an  egg,  or  the  memhranee  of  a  hmnaa 

embry  ' ' 

This  remarkable  disposition  of  Nature  requires 
Ihrlbar  dneidatiea.  The  Aia  of  the  hnman  em- 
hrj0  |meiaalj««wnUes  that  of  certain  reptiles, 
or  e-ren  r>f  thf>  medasn*  and  polypi,  by  its  Boftnees, 
it«  perfect  nakedoess,  as  well  as  its  simplicity, 
la  tiie  eariiest  age^  the  anterior  and  oentnl 
f-f-rTiiiig  of  the  abdomen  correfpond"!  to  n  dispo- 
sstion  obeenrable  in  the  oyster  and  some  other 
moOanea,  wbidi  have  tiie  mantle  divided  daring 
the  whole  period  of  their  life.   At  this  time, 
likewise,  the  muscles  are  colourless,  soft,  gela- 
tiooas,  and  destitute  uf  tendons,  as  we  may  see 
among  the  lower  animals,  soch  as  the  worms.  The 
of  th','  human  foetus  are  nearly  rounded,  tu 
we  find  in  adult  animaU  of  the  lower  grades.  The 
,  asaaeheMwhieh  is  designed  to  form  aAerwaid*  ft 
w*j  -Te.  perfect  in  itself,  in  at  this  early  period 
broken  up  into  as  many  separate  points  of  ossifi- 
cattom  as  wb  flm  find  divirions,  permanently 
—pMrate  among  the  mammalia  and  birds,  but 
awing  the  adult  reptiles  and  fishes. 
,  Tbis  singukr  correspondence  of  the  temporary 
Mate  ef  the  homna  honet  with  the  permanent 
theanw  hooit  i&tlw  «A«r  ^wt*bnlB»ii 


partionhriy  ehesrvaUe  in  the  oeeipitel  and  sphe*  \ 

noirl  hones,  in  the  upper  jaw  and  temporal  bones^  ( j 

in  many  bones  of  the  iace,  and  also  in  the  ster-  I 

nnm,  or  breast-hone^  The  bvaaet-bonay  fw  «s»  I 

ample,  consists  almost  always  of  sine  pieees  in  , 

the  firnt  ages  of  the  human  oTnlirvo.  jiud  nine  ! 
pieces  are  to  be  found  in  the  tortoise  liunug  the  j 
whole  coarse  of  its  Ufb.  The  npper  jaw-bone  is 
at  first  composed  of  five  pieces  in  the  human  I 
fcstus,  and  the  orocodile  oontiaoaUy  preserves  i  j 
these  fivn  pieeee  iedaled.  We  night  bring  for* 
ward  many  other  parallel  instances  of  analogy  : 
among  ages  and  classes,  by  entering  more  mi- 
nutely into  the  details  of  the  skeleton.  It  is  only 
in  consequence  of  tiiis  law  that  the  bones  of  in- 
ferior animals  are  more  numerous  than  those  of  , 
animals  more  elevated  than  themselves,  and  that  | 
theanimalakeleleoexlitbitsagMalsrnttttberi^  i 
bony  pieces,  as  we  apprrinch  the  first  periods  of  ! 
Msifioation.    Indeed,  there  is  almost  as  much  ;  j 
diieiettoe  between  the  sksleloos  of  the  hnman  '  I 
foetus  and  that  of  the  fall-grown  man,  as  between  1 1 
those  of  the  adult  reptile  and  of  a  mammijeroufr  1 1 
quadruped  in  its  embryo  state. 

We  diaU  find  that  these  analogies,  between  the 
permanent  states  of  the  inferior  ctarscs.  and  the 
transitoiy  states  of  embTjos  of  the  higher  ani- 
mals, ean  be  trsoed  equally  In  tlie  heart  and  dr^  i  f 

dilating  orjnn'',  iTi  the  Innp-s-  and  respiratory 
organs,  in  the  nervous  system,  and  in  the  oi^ans  . 
of  sense,  as  well  as  in  tin  arrangements  finally  j , 
destined  to  continue  the  several  species.   The  |  j 
heart  of  the  human  foetus  is  first  compo^d  uf 
one  single  cavity.  It  afterwards  divides  into  four, 
which  form  momentarily  a  eommnnleKlien  with 
each  other,  but  -^ppf^dily  separate,  in  such  a  man-  ' 
ner  that  the  two  cavities  of  the  left  side  end  in  I  j 
baring  no  ditsot  eommnnieation  with  the  eavi-  1 1 
ties  on  the  right.    This  sVetch  of  the  progress  of 
the  human  heart,  which  is  equally  applicaUe  to 
that  of  the  other  manmudia  and  of  birds,  iniisaitse 
a  new  analogy  between  the  very  young  homaa  t 
embryo,  still  destitute  of  a  heart,  and  the  worms,  ' 
which  never  have  a  heart.   Again,  when  the  !  [ 
iMarl  of  the  hnman  embryo  has  only  one  ven-  1 1 
tricle,  it  resembles  that  of  ^h<-'  r  rn  -lirii  l-s  and  i 
cnutaoea;  afterwards,  the  heart  with  two  oavi-  i 
tios  oorresponds  to  those  of  the  fidies  and  ha- 
trachtan  reptiles.   Finally,  when  there  are  bat  , 
three  cavities,  the  two  auricles  having  coalesced  ' 
into  one,  it  resembles  the  hearts  of  the  tortoises  , 
and  serpents;  and  when  the  partition  of  the 
auricles  i*?  pierced  hv  the  hole  termed  the  fora-  • 
men  ovaU,  the  heart  ot  the  human  fcetus  bears  a  i 
strikii^  aaalegf  to  a  permaasat  atrangemeat 
found  in  the  seals.  i 
la  following  out  thie  comparison  of  the  pro-  1 
gress  «f  the  teimaa  embryo,  with  the  permanent  | 
anaagement  of  the  adult  animals,  we  see  the  , 
VPH'^uo  blood  of  the  human  foetiis  communicate  ' 
primitively  with  the  arterial  Wood,  which  b  a  | 
natural  arrangement  in  all  the  inferior  animals, 
h^g^nning  from  the  bird*.  The  digestive  eanal 
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is  at  flni  thort  and  Siiiiple,  m  we  And  la  antnnb 

of  the  lowest  degree.  The  liver  ih  ori};inally 
composed  of  little  compartments,  as  may  be  seen 
eontinuBllT'iti  the  urustacea;  aftennurds,  it  re- 
sembles that  of  the  mollusca,  in  being  formed  of 
lobes  slightly  united.  The  spleen  and  thymus 
glaod  are  always  absent  among  the  iavertebrated 
anim«li,ukd  tbelatter  is  waatingeveaiatiie  fishes. 
These  organs  are  developed  very  late  in  the  eiD- 
bryo  of  man  and  other  mammalia.  The  same  re- 
mark applies  to  the  breast-botte.  It  is  ivmating  in 
many  reptiles  and  in  all  the  fishes,  and  it  is  very 
late  in  making  its  appearance  in  the  embryo  of 
the  larger  animals.  In  general,  wo  find  that 
those  organs,  of  which  the  lower  animals  are  al- 
tof  th  r  destitute,  are  the  slowest  in  being  de- 
veloped m  the  human  fcetus.  On  the  contrary, 
the  gmter  nitmher  of  the  organs  whidh  exist 
only  temporarily  in  the  human  frrtus  are  the 
tirfit  to  appear ;  and  thus  the  gills,  which  in  our 
species  appear,  in  its  'Veiy  earliest  state,  soon 
vanish;  and  that  kind  of  tail,  which  may  be 
seen  in  the  human  embryo  when  forty  days  old, 
does  not  exist  longer  than  the  fiftieth  day.  The 
kMiMjra  of  ilie  foetus  among  the  mammalia  are 
always  very  large,  which  arrangement  is  found 
to  remain  continually  with  the  fishes.  They  are 
at  first  lobed  and  of  an  unequal  swiaee  in  the 
human  einhryo,  nearly  resembling  that  form 
which  may  he  seen  in  the  adult  fishes,  birds,  and 
in  many  reptilsi  and  mammafia.  The  sttbienal 
capsules  are  at  first  very  large  in  the  hnman  em- 
bryo, a  diapA<)itiun  which  exists  in  the  apes,  and 
in  severui  udult  rod^tia,  such  as  the  squirrel 
and  mouse.  There  appsan  also  to  exist  a  tloaca 
in  the  embryo  of  man  and  of  the  mammalia,  as 
may  bo  invariably  found  duhog  the  whole  lives 
of  the  oviparous  animals,  and  in  the  monotre- 
raata  of  j^I.  Gcoffiroy-Saint-Hilaire. 

We  see  corresponding  analogies  in  the  instru- 
ments of  respiration,  and  in  the  manner  in  which 
this  function  is  performedp  The  hirds  oommenee 
by  brealhinjT  through  means  cf  the  memhrancous 
filaments  of  the  aiiantois,  just  as  the  polypi  respire 
through  the  skin.  Hie  totos  of  man,  at  first, 
has  gills  resembling  those  of  the  fishes  :  and  tlji 
batiuchian  reptiles,  l>efore  they  have  langs  fit 
for  acting,  breathe  through  gills  like  the  emsta- 
cea;  birds  breathe  through  acmple  membnnes 
before  they  respire  through  lungs  t  and  roan  re- 
ceives, through  the  placenta,  blood  already  puri- 
fied, long  as  his  lungs  cannot  gain  aoosss  to 
the  air  of  the  atmosphere.  There  are  even  some 
animals,  such  as  certain  reptiles  daring  their 
metamorphooee,  whidi  enoeessiTdy  present  all 
these  different  modes  of  respiration,  and  which 
thus  resemble  in  turn  all  the  different  classes  of 
aninals,  excepting  the  insects,  breathing  through 
trache».  These  reptiles  respire,  at  first,  through 
a  naked  skin  like  the  polypi  :  nrtcrw-iTd-^  through 
external  gills,  like  the  crustacca  and  annelidvs ; 
after  that  again,  through  internal  gill^  like  the 
flafaM;andfinalljr,thtou^lnngs,inthe 


nerastheotheranimalsof  their  own  andsaperic*  || 

elagfles    But  these  analogies  among  the  tranei- 
tory  states  of  the  foetus  and  the  permanent  foms  1 1 
of  the  lower  animab^  when  in  a  state  of  perfee-  '  i 
tion,  are  in  no  respeot  more  evident  than  in  the  ;  i 
dclaila  of  the  nervous  system.   Thus  the  baman 
foetus,  which  we  have  selected  a<i  furmiug  tbe 
standard  of  comparison,  has  at  first  oertain  parts  |l 
of  the  brain  (corpora  qvadrijemina)  exactly  simi- 
lar to  those  belonging  to  the  perfect  reptiles  and 
fidies.    These  organs  were  originally  hollow,  l| 
lobed,  not  quadruple,  but  douMe  only,  and  placed 
merely  on  the  surface  of  tbe  enkephalon ;  yet  ^ 
they  finally  assume  the  permanent  form  of  the  I J 
reptiles  and  fishes.   The  mammalia  are  tlie  soly 
animals  in  which  these  tubercles  become  qead- 
ruple,  and  they  are  the  only  ones  where  they  be- 
come solidified  hf  tbe  ohBleration  of  the  eential  '  ■ 
cavity.    Besides  the  above-mentioned  analogy  in 
regard  to  the  nervous  system,  the  human  embryo  ^ , 
presents  many  other  peeuliarittes  oorresponding  ,  | 
to  those  of  the  lower  animals.   For  example,  the 
hemispheres  of  the  brain  are  possessed  at  first  of 
only  a  small  volume,  and  they  are  rounded  in  a  i 
manner  resembling  the  adult  fishes.  Certain 
parts  of  its  brain  (corjiorx  callota)  are  so  divided 
that  they  appear  at  first  sight  to  be  absent,  in  the  | , 
same  manner  as  with  the  birds  of  e'very  age.  Tlie  > 
spinal  marro  w      the  human  embryo  exhibits  a  . 
central  cavity;  and  a  similar  arrangement  is 
found  in  all  peri^  animals  of  daasse  inferior  to  '  I 
the  mammalia,  while  even  the  lateral  nervous 
cords  are  originally  so  mnch  isolated,  as  to  give  ' 
to  the  entire  structure  tlie  appearance  which  it 
always  prsseifss  in  the  artionlatedittiniala.  BS'  ' 
sides  this,  the  marrow  of  the  human  embryo  ori- 
ginally occupies  tbe  entire  length  of  the  verte-  , 
bral  canal,  as  in  tlie  other  aniimds,  but  it  is  only  I 
in  the  third  month  that  it  ascends  as  high  as  the  ' 
loins.  Finally,  its  entire  nervous  system  exhibits  , 
several  analogies  to  the  permanent  dispoutioas  . 
in  the  other  ohssse  of  vertehrata,  such  as  ando*  ; 
gies  of  consistency,  volume,  greater  or  less  name* 
rous  subdivisions,  and  even  of  fscultiea. 

In  regard  to  the  eigans  of  sense,  analogies  «f  a 
similar  order  may  be  traced.    Tho  m  >uth  of  the 
human  fcetus  is  at  first  without  lipe,  as  in  the 
vertflbrated  animals  of  the  inforior  eTasaes.  Its 
palate  is  then  divided,  and  the  month,  on  that  ; 
account,  csiminunicates  directly  with  the  nasal 
fossa?,  as  in  the  reptiles  and  birds.    Tlie  tongue 
is  originally  Small  as  vre  find  In  the  fishes.  The  • 
nose  and  ear  present  no  external  pro^ction,  in 
which  respect  they  again  resemble  these  organs  ^ 
in  the  oetaeea,  and  in  the  great  oviparona  ani-  • 
mals.    Again,  the  eye  appears  at  first  without  , 
an  eyelid,  as  it  is  always  found  in  insects,  the  l 
Crustacea,  the  mollusca,  the  fishes,  and  oertain  ' 
reptiles. 

Finally,  the  general  form  of  the  hnman  em- 
bryo does  not  exhibit  a  less  degree  of  analogy 
with  the  perfeet  states  of  other  animalsi  The 
head  is  at  fiiit  to  slightlj  dsvelepnd,  w  to  give  . 

  I 
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t--  the  hody  of  the  embryo  the  appearance  of  an 
^  inv«ertebr&ted  uiinuiL  It  rewmbles  a  fish  or  a 
I  reptile  hf  the  absmoe  of  the  limhe ;  and  the 
caudal  or  tail-like  appendage,  which  we  have  al- 
:  readj  mentioned,  givca  it  for  a  short  itme  the 
^  aspect  of  an  ordinary  quadruped. 

Fnoi  what  has  been  said,  it  appears  that  the 
j  embrroe  of  the  higher  animals  exhibit  in  the 
coarse  of  their  growth  the  greater  part  of  the 
I  chmrantrristie  peoalisrities  of  all  danes  of  aai- 
I  mal^,  and  present  the  fleetlni^      rlels  of  almost 
I   all  the  different  kinds  of  organisation.  The  ru- 
I '  dimetttn  ttmam  that  form  n«odiioed,7et  striking 
image  of  the  entife  animal  kingdom.  We  must 
'    admit,  however,  that  these  resemblances  which 
^    hav«  jost  been  enumerated  are  far  from  estab- 
' !  Saluiig  aoMiig  all  Mnfli  »  perfect  and  nlwolute 
idcntitT.  whether  wc  consider  diffi  rmt  animals 
.  in  their  states  of  perfection  or  upon  comparing 
'  ^  OM  Mimal  ftt  the  different  ages  of  its  progress, 
<  .  and  with  other  animals  of  different  yet  inferior 
species.  Every  animal  preserves  oontinnally,  and 
throoghoat  every  age,  certain  well-marked  cba- 
nden  peculiar  to  its  species.  These  differences 
»re  so  striking,  even  in  those  which  appear  to 
resemble  each  other  most  nearly,  that  it  becomes 
'  iapoasiUe  for  ns  to  eoneliide,  that  they  may  all 
be  arranp  !  in  one  grad  ir-t  ■  ]  <?cale,  everywhere 
complete  and  continuous ;  or  that  they  all  pos- 
ses* OS*  eommon  frame-work,  one  visible  and 
I  idnticnl  basis,  with  the  snne  number  of  essential 
i-rffsns.  possessing  the  same  natural  characters. 
:^tili  lees  can  they  be  supposed  to  be  derived  by 
.  gndanl  netatnorpiioMe  and  oomplieatlona  from 
one  common  sttjck,  from  binary,  or  even  from 
i  Urm&ry  types.     These  analogies  being  always 
ptatiai,  and  Ikvqnently  vague,  can  by  no  means 
varr&nt  the  adoption  either  of  the  universal 
chain  of  eiistence  proposed  by  Bonnet,  or  the 
tnuismutation  of  species,  and  the  successive  fili- 
Stiesi  of  Demaillet  and  Lamarck.   Still  less  will 
they  admit  the  adoptioQ  of  the  organic  identity 
proposed  by  certain  French  and  Qerman  writers.  * 
tt  swiwale  rmsmMe  eneh  ether  nniTfraally ,  it  it 
on!_T  in  the  great  phenomena  of  existence,  of 
which  we  have  already  treated.  When,  however, 
we  descend  to  the  instruments  producing  these 
phetkonena,  wc  are  surprised  to  find  the  most 
Ftriiing  ditTerence,  instead  of  resemblance,  which 
csn  be  considered  as  perfect.   One  animal  seem- 
ia^ky  ■nperier  to  modier  in  tooie  of  ile  organs, 
is  often  evidently  inferior  to  the  same  animal  in 
ether  details  of  its  structure.  We  sometimes 
tfni  two  natmib  irhioli  resenhle  eneh  other 
in  Ttspeot  to  one  set  of  organs,  are  some- 
ti-yne*  so  dissimilar  in  their  conformation,  thnt  it 
%»  imposeible  to  blend  them  together  even  in  inm- 
ginsLtiflii.    Flulf,  thera  are  some  organs  of 
which  certain  entire  claitscs  of  animal?  nr?  alto 
deprived,  and  yet  they  may  exhibit,  in 
ler  dmei  of  neimale  aapfuvalQf  illied  to 
e»ch  other,  the  most  discordant  characters.  In- 
deed.  it  is  certain  that  there  is  not  a  single  organ 


which  does  not  vary  ft"om  one  genu"?  ~r  froT-n  rmt? 
fiunily  to  another ;  but  at  the  same  timej  there 
is  not  an  o^an,  except  perhaps  the  atomach, 
which  Qsn  Iw  Iboad  la  all  ftmiUea  and  In  all 
genera. 

The  real  ouue  of  analogies  among  difft^rent 
ages  and  ipeaiei  must  be  found  in  this, — that 
they  are  all  constructed  upon  models  evidently 
analogous.  The  same  Ifivine  Artificer  formed 
thematt.  We  li&d  the  flune  style  in  every  page  of 
the  great  book  of  Nature  ;  and  we  everywhere  see 
the  most  evident  affinities  both  in  the  essential 
organs  of  animals,  and  in  the  phenonena  which 
they  exhibit. 

From  what  has  already  been  said,  we  may 
easily  perceive  the  cause  of  those  wonderful 
productions,  those  Liuiu  I/ahttt^  or  nonstrons 
birth.'?,  '.v!^ich  in  nil  ages  have  n'ltf-ni'^hpd  arid 
aUrmed  the  ignorant.  These  evidently'  arise 
from  a  retardation  in  the  growth  of  some  organs. 
An  animal,  though  remaining  incomplete  in  re- 
gard to  one  organ,  may  yet  continue  to  grow  in 
all  other  respects,  and  the  disproportion  of  the 
organs  may  thus  proosed  to  the  most  shocking 
disparity.  Another  consequence  of  this  law  is, 
that  the  abortive  and  imperfect  organs  of  an 
animal  must  resemble  the  useal  organs  of  the 
same  animal  in  an  earlier  ptat :  1  its  existence,  or 
those  of  a  lower  animal  in  an  adult  form.  Though 
all  the  organs  may  have  been  originally  perfect, 
yet  if  one  ceases  to  develop  ttsd(  while  all  the 
others  continup  their  progress,  the  monstrosity 
of  the  final  result  is  the  necessary  consequence. 
It  ftflows  also,  tliat  what  it  a  deformity  in  one 
animal,  may  be  a  constant  and  pcrmnncrt  cha- 
racter of  another.  The  monstrosity  of  a  higher 
animal  may  bear  a  deoided  analogy  to  the  regu- 
lar form  of  one  of  another  grade.  For  example, 
it  is  evident  that  one  of  the  mammalia,  bom 
without  hair,  ia  analogous  to  the  lowoet  classes 
of  animals  having  the  skin  naked.  If  the  skin  I 
be  scaly,  it  brings  the  quadrupeds  down  to  the  i 
level  of  the  fishes  and  the  ophidian  reptiles.  The 
Biammalia  and  nan  often  have  a  divided  palato, 
like  the  birds,  the  fishes,  and  many  reptiles.  The 
occasional  absence  of  the  teeth  in  mammalia  may 
be  explained  on  the  same  principle.  The  mon- 
strous development  of  the  liver  is  firand  naturally 
in  birds,  fishes,  and  also  in  some  cetacea  and 
reptiles.  To  want  the  tongue,  or  to  have  it 
forked—to  have  the  limbs  abortive,  or  altoge- 
ther v,:intiri:^,  thmiph  rmnstrous  developments, 
are  natural  and  constant  arrangements  in  other 
species.  The  following  sre  tiw  most  remarkable 
of  the  laws  of  monstrosity,  or,  as  Lord  Bacon 
ciill.«  them,  ^  the  laws  whidi  govern  the  sportsof 
Xature  :"— 

1.  Monstrosities  are  always  found  mors  fte* 

niipntly  \n  fpmnles  than  in  males.  The  cause  of 
this  is  to  be  found  in  the  fact,  that  the  male  sex  is 
a  more  advaaeed  state  of  development  than  the 
female.  All  embryos,  of  whatever  sex  they  may 
ultimately  be,  are  at  one  time  females.  In  in- 
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fancy,  too,  the  female  dbuMler  predonunates. 
Younp  bovii  preserve  for  many  years  the  smooth 
chin,  the  narrow  kryox,  the  silver  voice,  and  the 
rounded  limbs  of  the  young  female.  The  young 
birds  of  both  sexes  have  at  first  the  same  plu- 
mage as  their  mothers,  and  moult  at  the  same 
time  that  thej  do.  The  Mme  thing  hoide  with 
all  the  other  characteristics  of  the  male  kox 
Ihe  mane  of  the  lion,  the  crests^  Sfwn,  and 
otlur  onamenti  of  tiw  male  Irirde,  the  antlm 
of  stagif  the  horns  of  cattle,  the  Tivid  odours 
and  powerful  energy  which  belong  to  the  males 
of  ditTereot  species,  are  all  characters  elow  in 
developiag  themaelToa. 

2.  Monstrosities  never  exceed  certain  limits, 
aod  deformities  have  their  fixed  laws.  Thus, 
when  there  eve  Mpenrameiwy  iagen,  tiwf  are 
always  similarly  di.sposed. 

3.  The/  alirays  preserve  a  degree  of  symmetry, 
OTen  among  the  mett  dioekinf  irregularitiei.  A 
double  monster  seems  to  result  from  the  same 
law,  which  occasions  both  ndee  of  the  hedj  to 
be  syinmctricaL 

4i  The  absence  or  excessive  smallneie  of  one 
organ  h  always  followed  bjr  the  extNOM  de> 
velopment  of  another. 

5.  MenttroMtiea  an  mom  fraqnen^  CMtnd  bi 
the  left  side  than  in  the  right,  because  the  left 
aide  is  always  the  more  feeble  and  imperfect. 

6.  Deformitiee  generally  go  together  in  pairs. 
Thus,  the  presence  of  supernumerary  fingers  and 
the  division  of  the  palate ;  the  ejccesaire  small- 
ness  of  the  lungs,  with  a  great  development  of  the 
liver ;  and  tlieae  dispositions,  which  usually  co- 
exist in  meniten^  are  found  antv>all(]r  is  many 
animals. 

7.  The  most  dieenifted  oigani  of  the  mUnal 

series  arc  the  moftUible  to  monitroiitj in  the 
higher  animak. 
6.  Monstere  always  hxn  some  of  their  organs 

below  their  age,  and  consequently  below  their 
class,  but  never  above  them.  A  monstrous  bird 
or  quadruped  often  has  its  organs  analogous  to 
those  of  a  reptile  or  of  a  fish ;  a  fish  or  reptile 
never  has  those  of  a  bird.  This  nilo  is  gtneial 
and  constant. — Cuvier, 

FOG.  There  is  »  oonstnnt  assent  of  walety 
particles  from  the  surface  of  the  earth,  occasioned 
by  the  evaporation  from  messes  of  water  and 
moist  bodies.  Part  of  the  wntsr  wUeh  rises  in 
vapour  is  intimately  united  with  the  atmos|^eric 
air,  which  holds  it  in  solution.  This  portion  of 
aqueous  maiter  is  invisible,  and  exists  in  the 
greatest  quantity  in  very  warm  and  sstwie  wea- 
ther. Thus,  in  the  hot  days  of  summer,  any  cold 
body  (as  a  vessel  filled  with  iced  water)  is  im- 
mediatdy  covered  with  little  glohulse  ef  water, 
which  arc  the  vapour  of  the  atmo.sphcro  precipt- 
tatod,  But  when  the  air  is  saturated,  the  watery 
partielee  wltidi  eonttntte  to  rise  are  no  longer 
dissolved,  hut  remain  suspended  in  vesicular  va- 
pours, which  form  clouds  (q.v.)  when  they  rise 
to  a  great  height,  and  fogs  when  they  hover  near 


the  surface  of  the  earth.   Fogs  are  more  fre-  i 
quent  in  those  seasons  of  the  year  when  there  is  | 
a  considerable  difference  of  temperature  ia  the 
different  parts  of  the  dsj;  as,  for  iostsaes,itt  \\ 
autumn,  when,  in  the  warmest  part  of  the  day, 
the  air  is  capable  of  holding  a  greet  quantity  [ 
of  aqnsDtts  matter  in  solutiMi,  wliieli,  en  oooi>  I  ' 
ing,  towards  evening,  it  ia  no  longer  capable  of 
diasolviog.  In  hot  weather,  the  air  is  not  so  | 
easily  saturated,  and  in  eold  weather,  the  proosn  ' 
of  evaporation  is  very  slow,  so  that,  in  these 
cases,  fogs  are  less  common.    In  low,  moist  1 1 
places,  and  in  confined  places,  as  valleys,  forests,  , 
bays,  or  lakss,  surrounded  by  high  lands,  they  1 , 
are  much  more  prevalent  than  in  open  countries, 
or  elevated  spots,  where  they  are  quick  ly  dispersed 
by  the  winds.  Tiien  is  another  atmospheriod  ' 
phenomenon,  which  has  been  called  drj/  fo^i.  In  ' 
1783,  all  Europe  was  enveloped  with  a  dry  fog,  | 
at  tlie  moment  of  a  simultaneous  Toloaoioactisn  i 
in  Iceland  and  Calabria.   In  1755,  before  the  . 
earthquake  which  destroyed  Lisbon,  a  similar  i 
fog  overspread  the  Tyrol  and  Switzerland.  It 
appeared  to  be  composed  of  earthy  particles  re- 
duced to  an  extreme  degree  of  fineness.    Seethe  i 
artielM  EvAPoaAtion,  Atmosphzbe,  lioAS-Faost, 
and  DnAinuro. 

FOG,  or  FortoE.    Sphagnum  or  any  number  of  ' 
green  moss-plants;  also,  winter  verdure;  alsoi 
the  grass  which  appeata  allsf  the  twnoval  of  the 
hay-crop.  But  all  these  thna  uses  of  tiia  WMd  | 
are  provincial.  I 

FOGGING.   See  A 

F0I8B1K,  ev  Fvis«w.  The  natural  juice  of 

grass  or  other  succulent  herbage.    A  f  i^^euless  ■ 
substance  is  any  piece  of  provender  almost  desti- 
tute of  juioer-dry,  hard,  wiry,  and  insipid.  But  I 
both  the  noun  and  the  adjective  arc  provincial.  ^ 

FOLD.  An  enclosure  for  sheep.  The  fold  in  us« 
among  the  anoient  eastern  nations,  and  allodsd 
to  in  the  Sacred  Scriptures,  was  an  enclosure  of 
ma.5onry,  provided  with  a,  Ftr  nrr  door  for  ingress 
and  egress,  and  designed,  amung  other  purposes, 
for  the  protection  of  the  sheep  from  the  attads 
of  wolves  ar.d  ^aadits.    A  stcll  or  «hcrp  stfll,  in 
use  upon  some  of  the  large  sheep-farms  of  Britain, 
is  miMely  a  plaoe  of  temporary  refuge  from  wof 
sudden  storm  of  spring  or  autumn,  and  especially 
from  sudden  or  severe  snow-storms  of  winter. 
Sse  the  axtiok  fltam^ii*.  A  standing-fold  or 
fixed  fold,  in  uw  upon  maiqr  forms,  is  an  enclosure 
for  feeding  sheep  upon  carriod  food,  littering 
them,  and  collecting  thuir  manure.    It  may  be 
erected  either  on  any  dry  piece  of  pnatore  land 
or  immediately  acyaccnt  to  the  fitnn-yard ;  and 
in  the  latter  case,  it  may  have  part  of  the  farm- 
buildings  for  one  of  its  side*,  and  may  derive 
from  it  the  advant.''-.,!  <  f  shelter.    The  grand  use 
of  it  is  to  collect  manure;  aod  the  manner  uf 
oonstrueting  it  needs  to  have  reference  only  to  the 
confining  of  the  sheep  within  it.-;  limits.  A  sheep* 
cote  may  diffir  from  a  standing-fold  merely  in 
being  close  and  strung  aad  high  enough  to  afiurd 
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•hcltar  firam  tmMiPMilHff;  or  it  my  eontete 

such  prn-v-i'i'^Tis  for  the  niceties  of  feediog,  the 
iiciiitiefl  of  ooUaoting  manure,  and  the  mainte- 
naim  of  pore  air  and  a  oomfortable  temperature, 
as  shall  render  it  the  same  thing  for  sheep  which 
the  courts  and  the  sheds  of  the  farm-yard  are  for 
cattle.  A  moveable  fold  is  a  temporary  enclosure, 
commonly  in  a  quadrangular  furm,  with  wooden 
hurdles,  with  iron  hurdles,  with  wire  hurdles,  or 
with  nets  suspended  upon  rop^  and  stretched 
twtiwn  potto  or  attaelMd  to  ipttm  Awtoned  In 
the  ground ;  it  is  proportioned  in  size  to  the 
number  of  sheep  confined  within  it,  and  to  the 
quantity  of  manure  intended  to  be  kid  on ;  it  is 
vemored  daily  or  at  other  stated  intervals,  in 
tnch  a  tnnnner  that  its  hither  side  before  remo- 
val becomes  its  further  side  after  removal ;  and 
it  it  cmplojred  varionily  for  the  separating  of  ewes 
Bud  their  lambs  from  the  rest  nf  tl:  fl-  tk, — for 
combining  the  winter-feeding  of  sheep  with  the 
ttsainring  of  tho  land  hf  the  eating  off  of  tnmipBi, 
— for  the  manuring  of  corn-stubbles  or  sprlng- 
iallows,  in  preparation  for  tumipe, — ^for  the  com- 
biacd  naanitring  and  consoUdation  of  light  are- 
OMWOW  Miil^for  the  manuring  of  clover  leys,  or 
the  manuring,  consolidating,  and  woricing  of 
naked  fallows,  in  preparation  for  wheat, — and 
wanuUmn,  for  the  httvying  or  pcachlng-down  of 
the  seeds  of  newly-sown  wheat,  or  the  eating  down 
of  excessively  luxuriant  wheat  in  spring. 

FoMlag  in  itellt— if  a  tem  porary  retreat  within 
these  places  can  deserve  the  name — is  an  affair  of 
in«Te  shelter,  and  must  be  regarded  as  excellent 
or  even  necessary  provision  in  all  situations  in 
vlunh  the  sheep  are  sufficiently  hardy  in  all  offdi- 
narj  seasons,  but  not  hardy  enough  to  p:i"<^  un- 
•oUhcd  beneath  occasional  extraordinary  storms, 
flhoep-eotei,  in  so  ftr  tlMf  diffinr  firom  atandinip- 
fulJ?  bv  being  placeB  of  shelter  and  warmth  ,  may 
l>e  requisite  in  preference  to  stells  in  some  very 
Uemk  and  eipoeed  aitaations,  or  desiraUe  in  pla- 
ce? too  cold  and  churlish  for  the  selected  breed 
of  ^}«eep  ;  but,  in  general,  they  foster  or  induce 
tend^ne&a  of  habit,  occasion  more  injury  from 
hasit  than  would  be  endured  in  the  open  air  from 
cnM.  and  restrain  the  sheep  frnm  indulging  in 
their  natural  and  healthful  freedom  of  exercise, 
and  nre  therefore  of  very  qoeetionnUe  advantage- 
ousoCTS  or  more  than  doubtful  character. 

Standing-folds  and  such  sheds  and  sheep-cotes 
as  btit  slightly  poesess  a  sheltering  structure,  are 
highly  advantageous,  in  a  few  places  in  Britain, 
and  in  multitudes  of  places  on  the  Continent,  for 
th<e  ooUecting  of  manure.  The  floor  is  either 
epemd  with  UfillaMous  sand,  caloareone  sand, 
or  F-'rae  other  clean,  dry,  and  partially  alkaline 
earth,  or  littered  with  straw,  haulm,  stubbie  or 
dry  leaves;  and  the  consequent  nannie  obtained 
is  as  regular  in  accumulation,  and  as  easily  col- 
h^ed.  as  that  of  the  courts  and  sheds  of  the  farm 
jard.  The  Aunals  of  Agriculture  record  an  in- 
stance of  28  larg^  loads  of  rich  manure  having 
been  irfrtamed  ia  eix  weeks  from  n  standing-fold 


of        eeere  of  sheep,  fitteved  weddy  with  n 

load  of  straw,  and  supplied  twice-a-dnv  v.ith 
draisn  turnips ;  and  the  writer  of  the  Treatise  on 
British  Hnebandry,  speaking  on  tiie  muthority  of 
the  Ilertfordshire  Report,  says, "  In  Hertfordshire 
also,  300  short-wooUed  sheep,  penned  in  like 
manner  from  the  end  of  October  to  the  end  of 
March,  and  littered  with  stubble,  are  stated  to 
have  produced  80  cart  loads  of  the  richest  dung. 
The  plan  is,  indeed,  in  use  among  many  persons 
who  have  larfe  flodcs  upon  light  land,  and  is 
there  emplnyi  J  f  r-  the  purposes  both  of  fatting 
wethers  for  the  market  and  of  procuring  shelter 
for  the  ewes  at  lambing  time.  BIr.  BUman  of 
Glytide,  has,  for  instance,  two  or  three  yard;;  Avith 
sheds  twelve  feet  wide  around  them,  which,  being 
also  littered,  are  extremely  warm,  and  preserve 
many  lambs  in  stormy  weather.  They  maybe 
fenced  with  wattled  hurdle-work,  for  the  sake  of 
coolneu,  lest  a  greater  degree  of  closeness  might 
render  the  yard  too  hot;  and  the  qriteni  has 
answered  so  well  on  several  large  farms,  that  the 
sheep  are  said  to  have  been  found  more  healthy 
than  when  kept  out  on  the  fields  in  the  eomniOQ 


manner. 


The  use  of  moveable  folds  for  eating  off  turnips, 
or  preparing  stubble-lands  or  clover-leys  for  other 
dope,  is  now  so  established  a  praotioe  of  rotational 
husbandry  as  to  be  almost  beyond  the  reach  of 
question.  See  the  articles  Shset  and  Tcaxirs. 
Bnt  the  vse  of  these  folds  upon  bwrs  fidlows,  or 
for  the  mere  manuring  of  ploughed  lands,  or  in 
any  manner  which  alternates  open  depasturing 
during  the  day  with  folding  during  the  night,  is 
an  exoeedini^  doubtftal  practice,  and  has  for 
many  years  been  denounced,  with  increasing 
earnestness,  by  the  great  mcuoritj  of  both  scien- 
tifie  agrieidtaiitto  and  wdtinfomed  |imotieat 
fanners.  As  much  as  possibly  can  be  said  in  its 
favour,  perhaps,  is  succinctly  and  pithily  said  as 
follows  in  the  Bttrvey  of  flonenetahife :  "In  n 
rich  fertile  country,  where  the  quantity  of  arable 
Innrl  small,  and  in  mere  mibBerviency  to  the 
grazing  system,  where  dung  is  plenty,  and  can 
be  put  in  the  corn-land  at  a  small  expense,  and 
where  each  sheep  is  highly  fed,  it  is  not  to  be 
wondered  that  the  folding  system  should  be  held 
in  derision  and  oontempt;  bat  I  win  he  bold 
enough  to  repeat,  that  in  a  poor,  exposed,  and 
extensive  corn-farm,  the  soil  of  which  is  light  and 
stony,  it  is  the  tine  qua  mm  of  good  husbandry. 
Let  mo  ask  its  opponents  whether  the  downs  of 
Wilts  and  Dorset  would  wave  with  luxuriant 
com  if  folding  were  abolished  ]  No.  The  farmer 
wotiM  plough  and  sow  to  little  purpose,  were  his 
fallows  to  remain  untrod  with  the  feet,  and  un- 
manured  by  the  dung  and  perspiration  of  these 
nsefhl  animals.  Besides^  in  ^e  hot  summer 
months,  nothing  is  so  grateful  to  the  flock  itself 
as  fresh  ploughed  gruund;  and  sheep  will,  of 
their  own  acoord,  retire  to  it  when  their  hunger 
is  satisfied."  But  the  praotios  of  folding  on  naked 
fallows  fiitigues  and  injures  some  breeds  of  sheep 
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by  the  dailjr  travelling  dktdrlw  ihe  di^estiun  of 
all  by  preventing  them  from  rcstinp  whore  they 
I  have  fed,  retards  the  fattening  of  all  bjr  keeping 
I  them  thratiglioat  the  night  witli€i«t  (bod,  danvget 
t'l-j  wool  of  all  hy  its  contacts  with  the  soil  l>oth 
in  travelUng  and  within  the  fold,  poachee  anj 
day  buds  ot  itrong  lo«tiw  wliieh  the  toek  tia- 
veree  in  peadog  between  the  fold  and  the  pasture, 
nnd  impoverishes  the  pasture-land  in  thf  precise 
.  degree  in  which  it  enriches  the  folded  land,  or 
tranifen  the  manuring  process  of  the  Sock  from 
the  grnss-ficlda  in  which  they  feed  by  day  to  the 
f&Uow-laods  in  which  they  rest  by  night.  Yet 
wherever  the  pfaoUoe  is  penisted  in,  it  may,  in 
1  Boraedcirrri  ,  1  ■  palliated  by  using  only  store-flocks 
'  and  hardy  bhort-wooUed  ahMpyby  taking  care 
;  that  they  Inve  abundanoe  of  food  on  the  pasture, 
I  and  by  reteiaiivthein  in  the  pasture  sufficiently 
late  in  the  evening,  and  retiirning  them  to  it 

isuilioiently  early  in  the  murniitg. 
FOLDING.   Bee  Fold,  8uB»,tiid  HraPLC. 
FOLIACE^fl.    One  of  the  two  g:reat  divisions 
I  of  cellular,  cryptogamic,  or  acotyledonous  plants. 
I  It  oorapriaei  tiief^ni,  tiie  horseiaib,  the  moews, 
the  hepaticT,  the  lycopodinesp,  and  the  marsile- 
1  aceiB  ;  while  the  other  great  division,  called 
ApbyUsB,  cumprisee  the  fungi,  the  algn,  and  the 
lichens. 

FOLIAGE.  The  coll-'ctivo  or  ap^gatc  leaves 
of  a  tree,  a  &hrub,  or  an  hurb.  A  foliage  crop  is 
one  whose  leaves  alone  tM  avmilaUe,  tud  which 
requires  to  be  used  green,  and  cannot  be  made 
into  hay.  All  the  cabbages  and  borecoles,  for 
example,  are  foliage  crops. 
I  FOLIATION.  The  natural  or  venial  dsvelup- 
.ing  of  the  leaves  of  the  plants. 

F0MB1ITATI05.  A  warm  wash,  either  of 
simple  or  of  BMdioiled  water,  applied  by  means  of 
j  flannels  to  somf  wntind- hruised,  sprained,  or 
j  swuUun  part  of  an  nninial.  Its  power  as  a  topical 
application  is  great,  and,  if  generatty  understood 
I  and  judiciously  used,  might  advantageouelj  8U])<  r 
sede  many  of  the  heating  oataplams  and  other 
strange  and  injurious  applianoes  of  popular  veter- 
inary practice.  But  very  much  of  this  power 
depends  on  the  frequent  repetition  and  prolonged 
application  of  the  warm  wash;  and  nearly  all 
depends  upon  the  absorption  of  heat  from  the 
wash,  and  scarcely  any  from  the  aromatic  nnd 
anodyne  substances  with  which  it  is  frequently 
deooeted.  Medication  with  poppj-heads,  ehamo- 
inile  flowers,  bny  leaves,  roarshniallow  rDots. 
wormwood,  suuthcrnwood  and  other  vegetable 
productions,  rarely  serves  any  purpose  except  to 
I  show  off  the  practitioner  and  mystify  the  specta- 
j  tors.  Yet  vinegar,  camphor,  and  some  other  active 
ingredients,  not  commonly  thonght  of,  are  occa- 
sionally useful.  The  proper  heat,  inUMt  instan- 
ces, is  alwut  lt>0^  of  Fahrenheit,  or  as  moch  as 
the  animal  cuo  bear,  without  evincing  serious 
pais ;  and  it  may,  in  general,  be  grratly  pnrfonged 
by  thoroughly  wrin^jiu^i  the  soaked  flann*  1,  apply- 
ing it  with  aU  speed,  and  laying  over  it  a  Guiiicient 


FOOD  OF  ANIMALS. 

I 
I 

qnastitjr of  flamcl  cr  other  doth  le  idafi  sr 

prevent  radiation. 

FONTAKfiSIA.  A  smaU  genus  of  phuits,  of 
theoIiTe^reelhmiiy.  The  phillyreUplilM  spedss,  |> 

/'.  phvfi/riroithn,  is  an  ornamental  decidnonj  |l 
shrub,  of  12  or  I/i  feet  in  height,  carrying  yellow 
flowers  in  autumn ;  and  it  III  •  native  of  8yria, 
and  was  introduoed  to  Btfldnin  tlw  latter  fact  i 

of  lai^t  century.  1" 

FOOD  OF  ASiilALS.    The  particular  kind 
of  food  whida  animals  receive  when  domesticated,  . 
exercises  a  most  marked  influ'^nee  over  their  I 
physical  and  intellectual  constitutions ;  and  on-  !  i 
questiooahly  forms  one  of  the  most  hnportaat  j! 
branches  of  their  nianageinrrt.    As  the  attach- 
ment of  each  species  to  anj  particular  kind  ol  ' . 
food  is  rqpikted  by  its  internal  oiganisatioa,  it  j . 
will  often  happen  that  a  description  of  food  which  |  < 
is  greedily  sought  after  by  one  animal  is  rejected 
by  another,  and  if  taken  by  the  latter  may  even  j  [ 
become  poisonous,  of  wliich  numerous  instances  | 
are  to  bo  found.  Animals,  when  unconfined,  have  j 
the  advantage  of  removing  from  pbce  to  place,  I 
often  to  very  great  distanoea,  as  well  as  with  1 1 
great  rapidity,  and,  guided  by  an  unerring  in- 
stinct, are  seldom  deceived  in  the  choice  of  their 
(bod.  In  their  domestieated  conation,  they  are,  : 
on  the  contrary,  confined  within  very  narrow 
limits,  and,  being  entirely  submitted  to  the  al»80- 
lute  dominion  of  man,  who  is  not  always  guided 
Iqr  the  views  of  an  enlightened  economy,  are  re- 
duced to  the  nr>c'-<^sity  of  appeasing  their  hunger 
with  the  food  presented  to  them  by  his  liand.  The  ( 
eontrinmoBS  of  art  are  often  at  ▼atiaace  with  j 
the  instincts  of  nature  and  the  most  fatal  acci- 
dents, not  always  attributed  to  this  causeit  arc  the  .  ^ 
consequences  of  a  violation  of  her  Inwa.  The  , 
character  and  habitual  dispositions  of  the  domes-  ' 
tic  animals  are  influenced,  in  the  most  direct  and  ' 
well-marked  manner,  by  the  general  description, 
and  even  the  particular  varietj»  of  their  food.  | 
An  anim.al  feeding  solely  upon  grass,  especially 
when  very  watery,  is  usually  dnil,  slow,  and  pos- 
sessss  hut  little  activity  and  vigour,  although  it 
may  obtain  a  certain  degree  of  <"iionpo»/i/,  ano- 
ther feeding  on  grass  nearly  ready  for  cutting, 
and  deprived  of  its  excess  of  moisture,  acquires  ^ 
more  force,  and  a  genuine  plumpness.    If  its  na-  '  < 
turo  admit  of  the  use  of  fruit,  thcpo  qualities 
become  still  more  apparent,  or,  if  grain  be  made 
choice  of,  its  ensffy  to  greatly  improved.  Finally,  j 
an  animal  feeding  upon  flesh  excels  f  br  nt hers  in  i 
its  agility, uid  its  animal  forces  assume  the  high-  ; 
est  degree  of  energy,  or  even  ftrooity.   Wo  have 
frequent  instances  of  the  truth  of  these  remarks 
in  all  the  omnivorous  animals,  whose  characters  [ 
undergo  a  considerable  metamorphoaie,  according  \ 
to  the  kind  of  food  on  which  they  may  happen  to  ' 
be  maintained.    Let  two  dogs  be  made  the  su!*- 
ject  of  an  experiment,  the  one  being  fed  constantiy 
on  flesh,  and  tl»e  otlisir  on  bread,  and  we  shall 
soon  bo  able  to  distinguish  the  former  by  tin 
I  superiority  of  its  energy,  courage,  strength,  and  i 
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ferocity.  The  csrniToroQB  animals  are  thus  more 
robust  and  active  than  the  herbivorous,  because 
flesh  is  more  nutiitive  and  sustaining  than  a 
vegetable  d'leL 

It  has  been  ooTrpftlv  roTnaTked  by  BufTon,  that 
the  inflaenoe  of  lood  ia  greatest,  and  produces 
«Im  «KNt  maa&VI»  «llbeti,  upon  berbivoiwu  aoi- 
mals.  Anirnals  feeding  pxclusivoly  upon  flesh 
are  toach  leas  liable  to  be  influenced  bj  their  food 
tiMA  by  diniste,  and  tiw  nv«i«l  oHmt  dreuttt' 
stanoea,  whether  favourable  or  unfavottXridiB,  of 
the  sitaation  in  ^ich  they  are  placed. 

It  is  chiefly  by  a  proper  selection,  of  their  food, 
that  we  can  aaoceed  in  rendering  animals,  when 
domc'^ti'-atpd,  more  fruitful  than  they  wonld  na- 
taraUj  have  been.  By  the  same  means,  their 
flMh  can  ttho  ho  midlBwd  store  tMMlflr,  skvou^Ti 
and  delicate.  It  is  more  especially  during  the 
rlj  poiods  9i  thdx  youth,  that  an  abundant 
iMtan  food  it  deoervlwg  of  Ibe  highest 
for  the  slightest  nogligflOOO  iD  llos 
respect  may  produce  unfavourable  conseqnences 
upon  their  general  health,  whilst,  by  an  opposite 
ootnw,  m  wanf  even  succeed,  to  a  certain  extent, 
in  correcting  an  origina!  nnri  constitutionnl  w^it 
seas,  accelerate  the  period  of  puberty,  or  promote 
tfMir  growfth  u  ii«D  as  otfengtb.  It  is  ovoit  poe- 
tiTiIe.  hr  taking  advantage  of  accidentnl  connate 
varieties,  to  perpetuate  new  races  of  g^at  value, 
and  reader  them  capable  of  transmitting  these 
properties  m:i  liininisbed  inutility  to  their  pos- 
terity. These  facts  are  not  always  attended  to 
by  rural  economists,  nor  is  a  sufficient  degree  of 
iUcntioa  paid  io  thettind  of  food  ghronlo  young 
animals.  This  crercises  an  important  influence 
ovM'  their  physical  and  intelligent  dispositions, 
•■d  aa  nndue  parsimony  in  the  dblrihaitim  of 
tfieir  food,  or  an  injudicious  choice  in  its  qoality, 
nmy  lie  regarded  as  the  vice  of  a  false  economy, 
vhti^  deteriorates  the  qualities  of  the  mo«t  valu- 
Mm  apooiao  or  noaa,  either  by  diminishing  tiMir 
fp<TfiTi<lity,  or  preventing  the  development  of 
their  most  valuable  qualities.  It  is  an  admitted 
iMt,A«l,in  early  life,  the  prapondanrtinglbnetloti 
is  that  of  nutrition,  while  in  the  adult  the  re- 
productive function  prevails.  Considerable  dif- 
fcs  inr»a  in  the  height  and  proportions  of  ihdl> 
niiMMia  are  induced  by  the  abundance,  the  nature, 
and  the  quality  of  their  food  ;  and  it  is  to  ft  supe- 
ziority  in  these  respects,  that  the  domcstio  animals 
generally  larger  and  move  piolifio  than  the 
me  wild  fpectes.  which  are  not  so  well  nourished. 
It  may  be  useful  to  practical  eoonomtsts  to 
r,  tlMt,  In  genetml,  amaH  animala  eat  more 
in  proportion  to  their  size  than  large  ones ;  and 
for  the  same  reason  their  vital  energy  is  greater. 
The  quantity  of  food  necessary  to  the  maintenance 
of  the  domestic  animals,  is  in  the  direct  ratio  of 
the  1'  53  of  suhstanoe  which  they  experience  from 
various  causes.  For  this  reason,  all  those  which 
Ihbonr  mneb,  and  nil  apedea  natntatty  eipoaed 
to  violent  cxcrcl'se.  stand  in  need  of  f  tod  in  j)ro- 
ffxiioa  to  (be  dc^ee  ii^  which  their  muscular 
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strength  is  exerted.  All  animals  whose  movements 
are  slow,  and  labour  light,  require  but  little  food, 
as  their  loss  of  force  is  inconsiderable ;  and  those, 
agahk,  who  paaa  their  winter  in  a  state  of  torpid> 
ity,  may  remain  for  a  very  lom:^  time  M-ithont 
food,  as  their  loss  of  strength  during  this  time 
b  alll!  leaa.  An  eierated  tentperatnve,  by  dimin- 
ishing the  force  of  the  dig»^sti\-o  orjinn**,  and  f>y 
moderating  the  movraoents  of  the  body,  renders 
kaa  food  neoeasary  than  a  low  temperature. 
Hence,  we  may  diminish  their  allowances,  with 
propriety,  during  the  warmest  seasons  of  the  year. 

It  has  already  been  noticed,  that  the  distiactioa 
commonly  made  between  herbivorous  and  carni- 
vorous animals  is  by  no  means  constant.  This 
ha%  has  been  advantageously  applied  by  rural 
eeonemiala  in  various  ways.  Thus  the  young  of 
herbivorous  animals,  shortly  nff'  r  their  birth, 
are  frequently  supplied,  when  very  feeble,  with 
fresh  eggs,  same  nutritious  food  la  Hkewise 
given  occasionally  a\ix  Italons  avant  la  monte, 
and,  it  has  been  stated,  with  beneficial  results; 
likewise,  also,  to  race- horses,  with  marked  success. 

We  are  aanued  by  U.  Tvail  that,  in  Auvergne, 
fat  sonpg  arc  given  to  cattle,  especially  when  sick 
or  enfeebled,  for  the  purpose  of  invigorating  them. 
The  same  praetioe  fa  ohaenwd  in  some  parts  of 
North  America,  where  the  country-people  mix, 
in  winter,  fat  broth  with  the  vegetables  given  to 
their  cattle,  in  order  to  render  them  more  capable 
of  resisting  the  severity  of  the  weather.  These 
broths  have  long  been  enn  sidered  efl&cacious  by 
the  veterinary  practitioners  of  our  own  country, 
in  reatoiing  honea  which  had  been  enfeebled 
through  long  illness.  Tt  is  said  by  Peall  to  a 
common  praetioe  in  some  parts  of  India,  to  mix 
animal  aubelaneea  vltb  the  grain  given  to  fteble 
horses,  and  to  boil  the  mixture  into  a  sort  of  paste, 
which  »oon  brings  them  into  good  condition,  and 
restores  their  vigour.  Pallas  tells  us  that  the 
Buafautbeen  make  use  of  the  dried  flesh  of  the 
hamster  reduced  to  powder,  and  mixed  with  oats ; 
that  this  occasions  their  horses  to  acquire  a  sud- 
den and  extraordinary  degree  of  emionpeiitf. 
Anderson  relates,  in  his  '  History  of  Iceland,'  that 
the  inhabitants  feed  their  horses  with  dried  fishes 
when  tbe  oold  it  very  interne;  and  that  these 
animals  are  extremely  vigorous,  although  small. 
We  also  know  that  in  the  FerSe  Islands,  the 
Orkneys,  the  Western  Ittlands,  and  in  Norway, 
where  the  dimate  is  still  very  odd,  thfa  praetlee 
is  also  adopted;  and  it  is  not nnc^mmf^n  rven  in 
some  very  warm  countries,  as  in  tbe  kingdom  of 
Hadnt,  in  AraUa  Vslix,  near  the  fltnits  of  Or- 
ffiuz,  one  of  the  most  fertile  parts  of  Arabia.  Fish 
and  other  animal  substances  are  there  given  to 
horses  in  the  cold  aeaaon,  as  well  as  in  times  of 
ioareity.  The  milk  of  cows,  fed  in  this  manner, 
has  a  disagreeable  flavour,  while  the  flesh  of  Buch 
animals  as  are  killed  for  the  table  is  not  pleasant. 
In  general  it  aoquirea  tbe  flavour,  whether  good 
or  bad,  of  the  substances  on  which  the  rinininls 
had  been  nourished,  and  for  this  purpose,  there- 
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foro,  v«''gctablc  etil  stances  are  alwaya  preferable. 
IhiiA,  the  flesh  of  the  camassieray  whether  true 
camivon,  or  merely  inaectivora,  of  ant^ters, 
&c.,  is  dis^cnsting ;  and  in  the  same  manner,  the 
fleeh  of  birdfl  ia  always  agreeable  iu  proportion 
u  they  fted  more  •sdudvety  upon  V^tables. 
Animal  eubetances  being  easily  eusceptible  of 
j  putrefaction,  impart  to  the  flesh  of  those  which 
I  are  fed  upon  them  an  alkaline  and  ammoniacal 
odour.  The  corrupt  &sh,  sometimes  g^ven  to  the 
j   domestic  animals  of  the  North,  con  trilmtes  greatly 
i  to  their  inferiority  i  and  it  ii  well  known  that 
I  fish  in  genenl  imparts  lew  muicttlar  ▼fgeor  aad 
enerj^y  than  the  flesh  of  quadrupeds. 

The  habitual  use  of  .  animal  food  renders  the 
herbivorous  animals  less  docile,  more  untractable, 
and  even  dangerous  in  some  eam,  as  roanj  facts 
have  demonstrated.  Cases  arc  qnoted  of  horses, 
fed  in  this  manner,  having  devoured  their  own 
maalen.  It  ia  not  prolwUe  that  these  animals 
could  long  exist  on  such  a  diet,  without  incon- 
venience, from  their  internal  organization  being 
greatly  different  from  that  of  the  carnivorous 
animals,  especially  in  respect  to  the  ruminants. 
Still  it  is  abundantly  demonstrated,  that  animal 
j  substances  can  be  administered  with  advantage, 
espeoially  in  oasea  of  soardtjr  of  their  ordinary 
I  food,  or  of  weakness,  whilst  the  carnivorous  ani- 
i  mals  have  an  indispensable  necessity  of  living 
upon  flesh,  in  order  to  diiifn  ainffideni  noitriab- 
ment,  and  to  maintain  that  kind  of  lile  ftrirhieh 
Kature  has  intended  them. 

The  food  given  to  the  domestic  animals  may 
either  be  oomposed  of  entire  aad  naprepared 
iuhstances,  such  as  Nature  spontaneouplv  pre- 
sents, or  it  may  be  divided  and  prepared  in 
wioQS  manners ;  while  its  good  qoaHUea  are 
susceptible  of  being  improved  in  several  ways, 
I '  according  to  the  object  which  is  had  in  view.  It 
j  I  may  consist  of  plants  either  green  or  dried,  whole 
11  or  divided,  mobt  or  diy,  raw  or  boiled,  fevDMnted 
::  or  therevf  rj-c.  sweet  or  sour,  plain  or  seasoned 
with  different  substanoes;  and,  according  as  it  is 
given  to  them  in  these  different  itatcf,  the  resnUa 
j  obtained  are  very  different. 
!     The  mechanical  division  of  boiled  food,  whether 

i green  or  dried,  facilitates  the  several  acts  of  mas- 
tieatbig,  twalkndnf  ,  aad  also  Ofwminating  when 

1 1  it  occurs;  hence,  by  a  nece^'ftrv  eonj^cqnr'ncp, 
their  digestion  being  more  perfectly  performed, 
an  equal  weight  of  food  beoomes  profitiAle, 
and  this  mode  of  preparation  should  always  be 

I '  adopted,  except  when  the  food  is  consumed  on 
the  6eld.  For  this  purpoee  several  useful  instru- 

I  ments  have  been  invented,  sndi  aa  tnmip-entting 
,  machines,  chAppors,  mills,  and  many  others  more 
I  or  less  ingenious,  which  divide  quickly,  economi- 
cally, and  eompletdy,  the  different  kinds  of  food, 
whether  roots,  seeds,  or  forage.  Every  farmer 
who  feels  any  interest  in  the  improvement  of 
lui  domestic  animals,  should  be  provided  with 
one  or  other  of  these  instruments,  and  ho  will 
not  fill,  aoonar  or  later,  to  be  completely  iadem- 
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nified  for  the  additional  expense*  thqrmayoe* 

casion.  i 
Green  fiiod  ia  in  general  more  prolitable  to 

these  animals  especially  when  it  is  intended  to 
fatten  them,  than  such  as  is  either  fiiuled  or  dry ;  > 
for,  independently  of  the  leas  of  nutritive  prind'  | 
pies  which  it  experiences  more  or  less  while 
drying,  it  is  digested  more  easily,  rapidly,  and 
completely,  in  the  former  than  in  the  latter  case. 
For  the  same  reasons,  food  which  has  been  moist-  ' 
ened  and  softened  after  being  dried  is  usually 
more  profitable  than  when  given  under  a  hard  ,j 
or  dry  form.  Seeds  eqweially,  when  broken  or  | 
reduced  to  flour,  or  even  made  into  a  paste  or 
broth,  are  more  quickly  assimilated  into  the  ani-  | 
mal  substance  than  when  entire.   Hence,  they  i 
are  nearly  everywhere  reduced  to  n  etate  of  mi- 
nute division  before  being  given  to  animals  in  1 
course  of  fattening,  and  numerous  experiments  I 
have  clearly  eetabHshed  their  oompnrative  sapo-  i 
riority  over  tboiawhiolihavnnotuidMg^tida  | 
process.  \ 
The  bmling  of  their  food,  by  performing  or  [ 
faoilitatiBg  ita  division,  is  one  of  the  best  means 
known  of  promoting  digestion,  and  even  of  in- 
creasing the  quantity  as  well  as  quality  of  ^ 
the  alimentary  sobstaaoes  whioh  oadergo  this  I 
process.    Thi-  advantageous  result  appears  to 
originate  in  part  from  the  oiroomstance  that  the  : 
moleouks  of  the  aEmantary  sobstanoe  are  sepa-  , 
rated  bj  the  oootien  which  they  undergo,  and 
thus  present  a  greater  surface  to  the  intl nonce  of  ' 
the  gastric  juice,  and  partly  from  the  iuliuenoe  j 
of  the  water  wherein  they  are  inmened,  aa  wdl  I 
as  of  the  hiph  trmprratur!'  to  which  they  are 
exposed,  augmenting  their  nutritive  powers.  The 
water  aeema  aetnally  to  beoome  eolM  aa  in  the  ' 
making  of  bread,  by  entering  into  union  with 
them,  or  by  impartinf^  its  hyHropen,  which  nftpr- 
wards  becoming  united  to  carbon,  may  contribute 
towards  the  formation  of  &t.  These  facts  have 
been  established  bya  great  mimV/cr  of  experiments 
made  here  and  elsewhere,  with  roots,  grains,  and  : 
even  with  taw  and  boiled  hay  or  grass,  used  ftr 
fattening  the  domestic  animals.     Potatoee  and 
Jerusalem  artichokes,  which,  in  their  raw  state,  i 
arc  cither  cored  fur  but  little  by  the  cattle,  or 
unprofitable,  acquire  by  boiling  nnvr  properties  ) 
which  render  them  extremely  ad^'antageouB  after  ' 
having  undergone  this  operation.    Indeed,  the  j 
general  ^aetiee  of  boiling  the  food  enmiotba  too  ^ 
strongly  recommended,  especially  when  the  low  | 
price  of  fuel,  and  the  other  circumstances  of  the  i 
locality,  allow  it  to  be  performed  oonrcniently  i 
and  economically.  It  is  also  proper  to  administer  j 
it  to  the  cattle  while  still  warm,  if  pncpihlc  for  i 
the  reasMi  that  it  appears  to  be  raore  agreeable  j  1 
to  them  when  given  in  that  state,  and  that  it  i 
invigorates  and  refreshes  them      ro  quickly  than  1 1 
when  allowed  to  cool  after  boiling.    As  a  confir- 
maUon  of  the  oorreetaess  of  tiiese  views,  regarding 
the  superiority  of  boiled  over  raw  food  in  the  fat- 
teniug  of  oatUe,  we  have  onlj  to  oeoaider  Ibr  a  i : 
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momeDt  what  actually  takes  place  every  day  be- 
fore our  eyes  iu  respect  to  man.  We  here  see  how 
gmdj  sabftanoM  trhioli  ham  been  mbmittod 
to  the  action  of  heat,  such  as  bread,  meat,  soup?, 
broths,  and  other  articles,  siirpass  those  u»ed  in 
thdr  natnnil  staie.  A  imall  quantity  of  whMt, 
maize,  barley,  or  rice,  well  b<»led  and  eaten  warm 
with  a  little  milk,  gains  in  nutritive  matter  an 
immense  superiority  to  the  Eamc  quantity  of 
thtm  ■nbitwiw,if  wrtcn  without  this  preparation 
Th«  ame  remark  is  applicable  to  all  kinds  of 
grain.   See  the  articles  Boiuxo  and  Stbamiho. 

The  action  of  some  coarse  provender,  such  as 
chopped  straw,  to  boiled  roots,  is  admitted  to  be 
adTantageoos  i  probably  because  it  renders  the 
masHmtion  of  &«ie  sabstanees  more  oomplete, 
and  aerves  also  as  a  kind  of  ballast,  which  should 
always  bear  a  certain  proportion  to  the  nntfiment, 
properly  so  called. 

Fermentation^  whieh  may  be  i^aided  aa  a 
sort  of  cooking  nfTort^ed  spontaneouflv  hr  Nature, 
adds  greatly  to  the  nutritive  qualities  of  the  sub- 
ataaeea whidi witoge thia |ne— ,  ItlMloiiif 
been  Mooeomended  to  allow  the  barley,  intend  e  J 
to  fatten  cattle,  to  germinate,  and  this  may  be 
regarded  as  the  first  step  m  the  process  of  fer- 
mentation, which  the  grain  nndcigiNe  when  used 
for  making  beer.  By  this  means,  the  saccharine 
principle  becomes  more  fully  developed,  while 
the  food  ia  unquestionably  made  more  digaatible 
and  nutritious.  Ilenoe  cattle-dealers  seek  with 
avidity,  and  employ  with  great  advantage,  the 
residue  of  breweries,  distilleries,  and  starch  manu- 
ftetorie&  A  part  of  the  grain  thus  prepared,  or 
its  refuse,  is  used  larj^oly  for  feeding  cattle  in 
Belgium,  Alsace,  and  generally  in  the  immediate 
neif^boorhoed  of  aU  large  mannfitctaring  towna. 
The  nutritive  properties  of  the  food  are  further 
augmented  by  rendering  it  sour,  or  at  least,  it 
tandaiatUaelatetoreadttthedigeBtive  function 
toore  energetic.  Hence,  the  farinaceous  substances 
need  for  food,  especially  when  it  is  intended  to 
fatten  the  eatile,  are  made  in  a  great  number  of 
plaesa  to  naieife  the  acetewa  fennentation.  In- 
deed. aJl  the  modes  of  preparation  already  enu- 
nterated  are  bat  little  useful  to  animals  destined 
ferhardhboinr.  SeMoningrendeia  the  food  more 
agreeable  to  their  taate,  more  digeetible,  and 
therefore  more  profitable  Common  salt  in  pro- 
bably the  most  powerful  and  useful  of  all  sub- 
■famnta  for  this  purpose,  and  hence  it  is  employed 
allBost  pv<?rywhpre  with  advantage  ^h.irpens 
the  appetite,  excites  to  drink,  facilitates  digestion, 
imiflfs  dja  ieah  efaaimaia  intended  for  the  taUe 
of  a  superior  quality,  and  either  promotes,  or 
mpplics  the  acidity  induced  by  the  second  stage 
of  fermentation.  All  mammalia  seek  salt  with 
avidity  in  their  wild  state  as  in  that  of 


doTOwrtication,  and  show  a  degree  of  pleasure, 
which  is  a  sure  index  of  ita  utility  when  mixed 
with  their  food,  and  of  ita  power  dt  oorreoting 
the  hurtful  quidities  of  their  aliment  when  it 
I  accident  to  have  beoome  vitiated. 


In  addition  to  tliose  precautions,  which  are 
essential  to  the  proper  sdection  and  preparation 
of  food  for  the  domeatio  animals,  it  ii  of  great 
importance  tore^^il^te  the  rations  or  quanti^of 
food  distributed  to  them  at  intervals,  in  otdw 
that  they  may  be  rendered  aa  profitable  aa  pos- 
sible. The  quantity  of  food  ought  always  to  be 
in  proportion  to  their  age,  state  of  health,  the 
violence  of  their  cxurcise,  and  final  destination, 
always  observing,  at  the  same  time,  the  general 
principle,  that  the  quantity  of  the  food  must  be 
more  considerable  when  it  ia  less  substantial,  as 
any  dimination  of  its  nntritive  qualitiea  can  only 
be  c'mjjerif  nttd  hy  a  proportional  increa.<*c  of  its 
quantity.  It  is  always  impossible  to  determine, 
in  a  fixed  and  pontive  manner,  how  mnoh  of  eaoh 
kind  of  food  an  animal  should  oonaume  in  a  given 
time,  because  this  depends  upon  a  great  number 
of  circnmstancce  rehitive  to  its  species,  its  race 
or  bteed,  the  peenliar  ooaatitation  of  the  indivi- 
dual, its  employment,  as  well  as  its  age  and  state 
of  health.  The  daily  allowances  further  change 
wttik  the  eery  faciaUe  natnre  of  their  food,  the 
liTerentwaysin  which  itisadministeredji^ftate 
of  the  atmosphere,  the  season  of  the  year,  and 
several  other  circumstanoes,  all  of  which  should 
be  taken  into  consideration  before  we  can  deter- 
mine their  proper  daily  rations  with  any  degree 
of  accuracy.  Hence  result  the  various  and  con- 
tradietory  opinions  emitted  on  the  anliject  by 
most  writers  who  have  attempted  to  fix  quanti- 
ties. Some  have  laid  down  as  a  principle,  that 
certain  domestic  animals  will  daily  consume  the 
third  part  of  their  weight  of  watery  food,  such  as 
turnips,  beet-root,  or  green  clover ;  while  others 
have  fixed  for  the  same  animals  a  fourth  part  of 
their  weight  of  eabbagea.  earrota,  and  parsnips, 
and  ft  fifth  -r  a  sixth  of  beet-root,  potatoes,  and 
Jerusalem  artichokes.  There  must  be,  however, 
a  great  variation  aooording  to  the  diffisrent  eir- 
cumstanoei  jnst  enumerated.  It  appears  to  us 
that  all  fbe«e  mattfrg  should  be  regulated  by 
particular  and  individual  trials,  and  be  left 
wholly  to  experienoe.  Thia  ia  of  mere  real  use 
than  the  futile  attempts  made  in  most  practical 
books  to  fix  quantities,  and  which  only  serve  to 
demoDstrate  the  real  {gneraaoe  of  the  penona 
attempting  to  enforce  them.  Physiologists,  and 
all  who  have  studied  this  matter  properly,  know 
very  well,  that  although  there  are  certain  well- 
aseertained  general  kws  which  regulate  the  en- 
tire animal  economy,  each  individual  r^^^f^ses 
a  pecuUar  oonsiiiation,  or  idiotynenuy ;  which 
more  or  less  serves  to  modify  these  hws.  Henee 
we  frequently  find  a  disparity  of  effects  resulting 
from  the  same  apparent  or  real  cause,  and  thMO 
wiations  show  themselv^  in  the  quantity  of 
food  which  animals  oonsume,  as  well  as  on  a 
great  many  other  occasions,  the  explanation  of 
which  can  only  be  obtained  on  the  principles  al- 
ready explained. 

Along  with  the  really  nutritive  food,  there 
must  always  be  mixed  a  certain  quantity  of  bal- 
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]t«t»  that  Is,  of  tome  eowie  Ind  dightlj  nufari- 

tious  food,  otherwise  the  sidus  of  the  Btomach.  as 
well  u  the  iateatines,  will  not  be  sufficientlj  di«- 
ten^  and  •tinaktcd,  to  u  to  perfoim 
plctfllf  tlw  ftuAtUMU  for  which  Nature  intended 
tliem.  tJnlesi  this  condition  i?  rii?"rously  at- 
tended tO|  the  di^stion,  elaboration,  aud  assimi- 
ktion  of  tho  nutritiTe  juioes,  will  alw^  bo  hur 
complete,  even  in  hr-nlthy  and  well  constituted 
animals.  It  is  therefore  a  very  important  error 
to  ovarlood  tho  stoiBaelu  of  thaw  aiiiiDdi  iritli 
any  very  nutritious  food  unmixed,  even  when  it 
is  exclusively  intended  to  fatten  them. 

In  respect  to  the  distribution  of  their  food,  it 
is  only  necessary  to  notice  one  excellent  maxim, 
Good  food,  a  liitl-e  at  a  timey  and  often  ;  they  should 
be  allowed  to  eat  quietly  and  slowly  in  order  that 
they  may  digest  iiut  hffgwt  quantity  of  food  in 
the  ehortest  possible  tirae.  Regular  intervals  of 
feeding  should  be  observed,  with  occasional  fast- 
ing, which  serves  to  appetize  them,  and  give  an 
impulse  to  their  digestive  organs.  They  should 
not,  howeviT,  hp  allowed  to  grow  impatient, 
which  occasions  a  loss  of  animal  force  and  nutri- 
tion. IMgwHon  nevor  proesedt  rapidly  »b  long 
as  the  animal  continues  eat  in  2;  It  is  only  when 
sufficiently  filled  that  the  circulation  becomes 
Mwdantad,  tlie  tempentave  of  the  body  more 
elevated,  and  digestion  pfoeeodswitb  ite  greatest 
activity.  All  these  phenomena  succeed  in  the 
course  of  a  few  hours,  alter  which  the  tempera^ 
tUM  of  the  body  faUa,  the  respiration  becomes 
moderate,  and  hunger  returns.  It  is  only  at  this 
time  that  more  food  should  be  given,  in  small 
ntiotti  at  ft  time;  siid  whan  tnnted  in  this 
manner,  the  animal  consume!  leai^  and  derives 
more  benefit  from  its  food. 

To  alternate  and  vary  the  kind  of  food  used  is 
always  necessary,  because  the  continual  use  of  the 
same  aliment  does  not  sharpen  thr  appetite  so  well 
as  a  judicious  selection  and  rotation.  A  variety  of 
food  aervee  to  stimulate  the  digestive  organs,  and 
prevent  that  disgust  which  the  same  diet  con- 
tinued too  long  always  occasions  by  its  uniform- 
ity. Care  should  he  taken,  in  respect  to  these 
I  changes  of  food,  to  svsid  a  sudden  alteration  of 
j  diet,  especially  from  gre^-n  to  dry  food,  or  vie^ 
verm,  for  these  are  always  more  or  kss  pr^udi- 
eial.  It  is  abo  very  impovtaBt  not  to  onn^load 
the  stomnc^s  of  labouring  animals,  immediately 
before  they  set  out  to  their  work,  as  is  too  fre- 
quently done,  for  thie  often  oooadoae  iadjjgsetion, 
or  at  least  renders  it  imperfoot  or  li^rions. 
From  want  of  food  or  other  circnmstances,  these 
animals  are  often  obliged  to  eubmit  to  a  long 
fast,  which  they  are  always  better  able  to  endure 
in  proportion  a*  their  ibed  has  been  the  more 

IsubatantiaL 
There  are  some  domestic  animals,  saeh  as  the 

camel  and  the  ass,  which  arc  remarkable  for 
'  \  their  frugality,  as  well  as  their  capacity  of  re- 
!    maining  long  without  food.  Tiieie  are  also  some 

zaeee  of  other  aainala  whidi  are  eqnall/  eele- 


brated  for  these  qualities;  and  when  ^eydonot 

originate  in  ?  rue  constitational  defect,  or  from 
ill  health,  and  when  it  is  not  effected  at  the  ex- 
pense of  their  odwr  useful  properties,  this  forms 
a  powerful  inducement  for  propagating  some  I 
rnces  in  preference  to  othen?.    The  mule  is  an  , , 
mstauce  of  the  above,  as  well  as  some  of  the  im-  | 
provedbreeds.  Aqnantityofbaiiey,eqnaltoabout 
onefeed,i8  snfficient,  according  to  the  report  of  tra- 
vellers, for  the  daily  maintenance  of  an  Arabian  . 
saddle-horse,  after  a  long  journey  in  the  deserts;  | 
while  a  European  horse  performing  the  Mme 
service  would  have  consumed,  in  the  same  time, 
a  much  larger  quantity  of  barley,  berides  a  ooa-  \ 
siderable  bulk  of  hay  and  straw.   The  remark-  | 
able  frugality  of  the  former,  although  doubtless  | 
owing  to  an  original  constitution  improved  by  ,j 
haUt^ispartlydnetoadUfimnoeintiinBatii^  || 
qualities  of  the  food,  as  wi  !1  a.  to  tho  climate.  ,  . 
If  animals  of  the  South  consume,  in  general,  a  |i 
smi^Der  quantity  of  Ibed  than  thoee  of  tiieFeith,  \\ 
this  is  in  part  doe  to  the  circumstance,  that  the  : 
food  is  much  more  nutritious  in  the  former  than  | 
in  the  latter  case,  and  also  that  it  possesses  a 
greater  epeeifiogiavi^.  It  may  not  be  improper  j 
in  this  place  tn  n' tirr  a  remarkable  error  nlniost 
universally  adopted  in  this  country,  of  giving  out  i 
oom,  whi^  is  the  most  eabetantial  part  of  their  | 
food,  by  meature  instead  of  by  veiyht,  as  it  has 
been  ascertained  by  many  trials,  that  the  quan- 
tity of  really  nutritive  matter  may  vary  in  bulk 
by  nearly  one-half,  according  to  thn  quality  of  j 
the  corn.    Sec  the  article  Febmmo  or  Animals,  , 

As  the  most  useful  and  important  of  our  do- 
nestie  animals  are  faerblTiorous,  it  nay  be  adtan-  | 
tageous  briefly  to  notice  here  the  general  quali- 
ties of  the  several  vegetable  substances  which 
usually  form  the  basis  of  their  diet.   The  eal^  [ 
stances  principally  used  for  this  purpose  are:  \tt, 
grass,  either  fresh,  or  under  the  form  of  hay;  2<^ 
the  straw  of  the  oereal  plants ;  '64^  leaves  or  | 
stalks;  4Ay  roola  or  tubers ;  SA,  aasJi,  girinib  | 
or  fruits.  Each  of  these  subjeotaadnitaflf  being  1 
treated  somewhat  in  detail 

Grass  is  OemoM  natural  food  of  the  herbiew-  { 
ous  animals,  and  ia  <^en  sufficient  to  restore  | 
feeble  animals  to  a  good  c  ri  Jition  when  they  | 
have  fallen  off,  npou  any  other  kind  of  diet. 
Ti^  fBod  ia  no^  howafur,  adapted  for  hard-  \ 
working  animala.  flea  the  aiUoiea  QnaSiM  and  I 
Qaass-Lajtos.  I 

The  beat  kind  of  green  (bod  is  fina^  anbatantial,  ;  | 
not  very  watery  or  faded,  and  should  not  have  ' 
grown  in  a  shady  situation ;  it  is  usually  found 
upon  natural  or  artificial  meadow-land.    The  j 
tajBoanX  of  the  graminess  and  t^taau-  |[ 

nosi^  nre  the  most  abundant  in  important  plants.  | 
In  the  former  we  may  notice  the  meadow-grasses,  1 
Pva;  fmnB-gnmm,  Ftdum;  fi«4aa*giaasss,  |j 
A^i'/tecunu;  oat-grasses,  .4  mia;  cat's-tail-grassts, 
Fhleum;  bent-grasses,  A^foMit;  canary-grasses, 
Pltalaris;  wheat-grasses,  Trkieum;  tha  barleys,  , 
Btrdnm;  hair-giaiausj  Aim;  acft  grawsa,  Jiei-  1 
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<•■•■::   dog'a-tail-grasEOR,  Cymsvrm ;  quaking- 

>  grafiws,  Briza;  miUet-graues,  Milium;  and  a 
I  km  biStm  gMKitt.  Of  tto  lcg«mni«M,  the  fol- 

I  f  lowing  arc  the  most  remarkable : — the  medicks 

or  luoenu,  Medicago;  the  trefoils,  Tn/olium; 
\  aaintfbin,  Onobryehia ;  the  melilots,  MdUottu ; 
I  tfaawfadtes,  Vieia  ;  the  tares,  Ervum  ;  the  milk- 
vetches,  Astragalus;  and  the  blrd's-fixtt-trofoil, 
J  Luut.  There  are  some  plants,  which  not  onljr 
'  have  the  yrepwty  of  eseithig  a  move  abandant 
secretion  of  milk  in      =;n  f,  ir  ales  which  are  fed 
I ,  thereon,  but  also  render  it  of  an  excellent  qua- 
j  litj ;  waA  in  fh«  looto  ef  tiie  parmip  or  carrot, 

I I  aad  thA  italhs  of  the  maize ;  while  others,  snch 
.    sa  the  far1ic«,  AUium,  actually  impart  a  dis- 
agreeable odour,  or  other  nnfitvourable  qualitiM. 

' '  &di  domeetic  aaimal  ehowe  %  mailed  ]Mredileo> 
I  tion  in  favour  of  some  plants,  and  eith-^r  mfasee 
■  certain  others  altogether,  or  feeds  upon  them 
I '  eolj  iHicii  eompelled  hy  a  eoardtj  ci  food,  as 
j  Linnsens  and  several  of  his  followers  have  long 
.   ago  remarked.   Not  only  do  they  derive  pleasure 

I  bom  particular  parts  of  certain  plants  in  prcfer- 

I I  cww  to  the  remainder,  bat  the  different  states  of 
TTt^ation  in  which  each  of  them  i?  f  ^md,  as 

'   well  as  the  differmt  situations  and  nature  of  the 
I  mhI  en  wliidi  tiie  phnite  grow,  eeotribirte  still 
I    more  strongly  in  determining  their  choice.  With 
I   a  very  small  number  of  exceptions,  we  find  in 
(soenl  that  when  plants  are  in  their  flowering 
I  rttfe.  or  one  which  nearly  approaches  to  it,  they 
are  most  nutritious.    At  thi-^  time,  their  nutri- 
tive particles  are  diffused  abundantly  and  equally 
' »  tlmogboot  tfte  whele  pluit,  and  they  hold  a 
middle  state  between  theaqoerin^ci'ridit'i  'n  u-h-c-h 
is  too  relazio£,er  not  toffieienUy  nutritious,  and 
the  8g"*oo*  oondituii,  whidi  tenden  diffionK 
,  the  fiiaetioii*  ef  mitieBtion,  d^jlotition,  and  di- 
{r*?tTon.    In  general,  also,  medium  quaTities  of 
the  fKuil,  as  well  as  intermediate  etatious,  liiiould 
ho  praCnved  Ar  pestwe  gioiiiidit 

After  numerous  compnritivc  trials  made  at 
Upnl  in  Sweikn  upon  the  common  plants  of  the 
meedBiya,  fiddly  and  other  pasture  lands,  H  was 
foond,  by  H.  Hesselgreen,  that  the  plants  used 
by  each  species  of  domestic  animals  vary  greatly 
vm.  number.   His  results  are  represented  in  the 

I  Of  575  plMrt*.  the  Croat  eat.o  449.  «Mf  lefilses  126 
j  d8B  the  sheep     387.  Ul 

the  bull       27A.  2IR 
[  474  tbebofM      262.  212 

>  243  the  pig         72.  171 

tUi  Mm  to  iadieilo  that  the  goat  Is  the 
liBfSl  dsiKcite  in  Ms  taste,  and  can  eat  without 

it!€<»nvCTji*nce  a  great  number  of  plants  hurtful 
to  other  species.  The  ahcep  feeds  upon  nearly 
Ihsos  fuwilhs  of  all  the  phints  it  enoonnters; 
the  oxen  and  Ir  r^^rs  refuse  nearly  one-half,  while 
the  hog  can  eat  the  leaves  and  roots  oompara- 
thelf  of  ft  vny  small  naniber  of  qweiss.  The 
abeve  results  are,  however,,  very  incomplete,  and 
Mit  bo  ososideml  aerely  os  ap^ximatuniB.  . 


Subiequently  to  the  investig^ations  of  M.  Hes- 
selgreen, M.  Yvart  examined  nearly  seven  bun- 
dred  of  the  most  common  plants  of  Franoe,  or 
those  capable  of  being  naturalized  there,  and  as 
his  inquiry  appears  to  have  been  conducted  with 
much  care,  it  may  be  interesting  to  compare  bis 
results  with  those  already  given  of  the  SwoiUsh 
investigator. 

Goat.  Sheep.  Bull.  Hone.  TTog. 
Can  eat  .    .    .   547     4<)8     311     2fi8  80. 
Is  very  fond  of      28      81     121     II  J  30 
Sometimes  eats      32      33     70     39  23 

Take*  in  an  607  "522  "soi  "420  Tli 
RefuMs    .    .     83     133     183    235  169 

Tout  planta  eumiaed  U<JU     055     GSd     655  314 

Many  plants  are  wholly  r^f  i?pr}  hx  nil  nnimalg. 
Among  the  jnrinotpal  of  these  growing  in  marshy 
plaoee  «ro  tnay  notiee  tiie  fbilowing :  The  oonmoii 
butterwort,  Pinguieula  vulgaris;  common-hoodod 
milfoil,  Utricvlttria  vulgaris;  forget-me-not,  Mgo- 
sotis  palustris;  perfoliate  pond-weed,  Potamogeton 
perfoliatumf  king-Jeaved  oowbane,  Cicuta  virota; 
the  long-leaved  sun-dew,  Drosem  longi/olia;  the 
round-leaved  sun -dew,  J).  rotundi/olia;  water- 
pepper.  Polygonum  hydropiper;  sweetflag,  Atonu 
aihuiiu* ;  water  crowfoot.  Ranunculus  aquaiilis; 
great  spearwort,  R.  lingua;  and  water  milfoil^ 
Myriophyllum  spioatum. 

There  an  sevetal  other  plants  which  either 
trrow  in  fiomewhat  moist  pastures  or  In  the  shade, 
and  arc  likewise  refused  by  all  cattle.   Tb^  are 
tiie  ooBunoii  IhoriMppIe,  /Mum  ttrmttonivm; 
common  henbane,  Ffyosci/om  >tj! » >aer;  black -berried 
nightshade, Holanum  nigrum  ;  dwarf-elder,  Sambu- 
wteMug;  mountain  dryas,  Dryas  octopetala;  black  I 
horehonnd,  Ballota  nigra;  common  white  hore- 
hound,J/arrudiumvu/^arr;impatientlady'8smock,  | 
CarJamine  iinpatifiu;  common  celandine,  CUdi- 
dmima  m^fm;  and  the  blue  erigenn,  JSriffenn 
acre.    It  must  be  noticed,  however,  that  many 
of  these  plants,  when  very  young,  are  sometimes 
cropped  by  the  eattlo  vithoat  inoonvenience, 
while  some  even  of  the  most  nutritious  plants 
are  refused  when  in  grain,  from  their  perfume  | 
being  too  strongly  diffused.   After  the  animals 
have  endured  a  long  contianed  Cut,  their  discri- 
mination in  these  respects  is  n^^t  so  nice ;  and 
the  climate  may  occasion  some  further  differ-  1 
enoes.  Thus,  the  young  sprouts  of  the  trelT^ 
bane  and  hemlock  become  esculent  even  for  man  , 
in  the  North  of  Europe,  where  their  deleterious 
properties  aio  not  sufficiently  developed  to  be- 
come hurtful. 

Some  plants  arc  oflen  eaten  by  the  cattle  while  ; 
green  and  fresh,  and  yet  are  generally  refused  by  i 
them  if  offeied  in  a  dry  or  ftded  state.  These 
are  cock's- comb,  RhinarUhvs  crista-galli ;  the  ! 
horse- tails,  Equisetum;  the  bedstraws,  Galium —  i 
whieh  spoil  the  hay ;  onA  the  eomnon  hnekhean, 
Menyanthes  trifoliaia :  while  others,  such  as  the 
orowibot^  RanunadvM;  and  swaUow-vorts,  Asde- 
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pias,  lose  their  injurious  properties  when  dried, 
iikd  in  thatitata  an  aaten  hf  iha  eatlla  irithout 

inconvenience.  Others  serve  as  seasoning,  such 
as  the  garlics,  Allium^  and  the  docks,  Rumex^ 
either  <^  wliiefi  may  be  used  oeeaaiMMily  as  a 

stimulant  or  corrective ;  while  the  cotton-grasses, 
JEriophorum,  and  some  others,  become  hurtful 
from  their  hairs,  which  Bcrve  as  a  nucleus  to 
thoee  dangerous  tegagropiles  or  concretions,  some- 
times found  in  the  fint  stomach  of  the  domestic 
ruminaata. 

There  are  also  a  great  namher  of  plante  eaten 

without  inconvenience  by  the  goat,  and  even 
greedily  sought  after  hj  that  animal,  while  they 
are  refused  by  aU  other  cattle.  The  principal  are 
the  common  mare's-tail,  Biffmm  wlgarit;  com- 
mon prickly-seed,  Echimspermvm  fMppuh;  the 
greater  water  plantain,  Alisma  pUtntago — highly 
detrimeolal  to  all  other  domeetie  atdbooakb ;  the 

wood  anemone,  Anemone  nfmoralis ;  that  of  the 
meadows,  A.  praUnsUj  the  spring  anemone,  A . 
vem/AU;  oekiy-leaTed  crowfoot,  Rmmtevim  »odt- 
raitu;  the  knotty-rooted  igvoiit  Seroj^ldaria 
nodosa;  and  tamepoison,  Asdept'm  rtrt<rto.n'cvm, 
of  which  it  is  extremely  fond.  The  last  men- 
tioned plant  can  be  eaten  hj  the  horse,  only  after 
it  has  been  killed  by  the  frost.  To  these  we  may 
add,  the  small  water-wort,  Elatine  hjfdropiuer ; 
bos -leafed  andromeda,  Andromtia  tafyeuuUa; 
biting  stonecrop,  Sedum  acre;  snapdragon,  J^t- 
tirrhiiium  tinan'a ;  stinking  camomile,  ArUhemit 
cotuia;  black  -  berried  bryony,  Bryonia  alba; 
marsh  lousewort,  Pedic.darU  palustris;  that  of 
the  woods,  P.  s^/lva(ica;  hemp  agrimony.  Euj><rto- 
rium  cannabinum;  the  annual  mercury,  Mer- 
ewridit  wmua,  whieh  is  poisonons  to  all  other 
animals,  according  to  Ray  and  Linnwus  ;  the  c<irn 
horsetail,  Equudum  arvtnte ;  that  of  the  marshes, 
E.  palustre;  and  the  male  polypody,  Polypodiuni 
iSixmas. 

Some  plants  are  eaten  solely  by  the  hog,  and 
it  is  often  only  their  roots  that  are  sought  after. 
The  chief  of  these  plants  are  the  common  ^da^ 
nn  ii,  C.  Ei'.rop'-mim ;  common  asarabacca,  Asannn 
Earopoeum;  the  white  water  lily,  irym/>A<7a  alba; 
and  the  yellow,  N.  fiifw,  for  which  the  hone  ex- 
hibits a  marked nTenion;  the  water  soldier, iSKra- 
tiote$aloidet;  sea  wrack-pfrns?,  Ziistera  marma;  and 
maiden  hair,  Aapienium  trichomanet. 

A  few  plants  are  veiy  mnoh  soaght  after  by  all 
cattle,  and  almost  with  equnl  avidity.  These  are 
the  common  millet-gross,  MUiium  ejfusum;  mea- 
dow eoft-grass,  ffoleug  (aaatuf;  aannal  meadow- 
grass,  Poa  annua;  oats,  barley,  and  wheat,  the 
carrot  and  parsnip,  the  great  round-leaved  willow, 
Salixcaprea;  the  Norwegian  cinquefoil,  Poteniilla 
Nonegica.  Also,  the-  creeping  trefoil,  the  common 
lucem,  and  sainf  un  But  many  of  these  plants 
vamt  be  in  different  states,  in  order  to  be  liked 
equally  by  the  aeveial  spedee  of  cattle. 

On  considering  the  entire  vcjjetablc  kingiiom 
ia  a  general  mauiner,  we  find  that  scarcely  any 
acotyledwioaa  pfawte  are  itted  Ibr  Um  mainten- 


ance  of  cattle.    Indeed,  if  we  exclude  the  grubtea, 
nearly  all  of  which  may  be  nsed  fvt  this  purpose, 
we  find  but  few  even  amonr!;  the  monocotyledon- 
0U8  plants.  It  is  anque«tioaably  in  the  diootyle- 
donoos  class  that  the  greatest  nnmber  of  nseltal 
materials  for  this  purpose  are  to  be  found.  The 
following  natural  families  are  arranged  according  i 
to  the  order  of  their  utility  for  food  to  cattle : —  I 
The  graminen,  leguminosss,  oraciferm,  rosaces, 
amentaoeo^  nmbeUifiavs^  cnourbitaoem,  and  poly-  ' 
gonesB.  I 
The  best  hay  is  aiRnded  by  the  mere  devsAed  i 
meadows,  and  its  quality  depends  greatly  upon 
the  care  with  which  it  has  been  dried.   In  this  : 
article  quality  is  mudi  more  important  than  \ 
quantity  ;    for  a  stone  of  good  hay,  weU  se- 
lected, and  carefully  drieil,  afTurds  more  nutri- 
ment than  several  stones  of  coarse  or  ill-prepared  , 
material,— a  matter  to  which  eufficient  attention  ' 
is  not  always  paid.   The  exposure  to  the  sun  or 
air.  during  its  making  into  hay,  always  occasions 
grass  to  Icee  some  portion,  more  or  ten  eonsider> 
a1)le,  of  its  nutritive  substance,  which  is  evapo- 
rated along  with  the  watery  matter.    New  hay 
often  occasions  indigestion,  and  it  should  not  be 
given  to  cattle  for  several  months  after  being 
made,  at  which  time  it  is  entirely  deprived  of  its 
unoombined  aqueous  substance.  See  the  article 
Hat. 

Straw  should  be  considered  rather  as  a  useful 
kind  of  ballast  proper  to  be  mixed  with  the  really 
nutritiTe  food  of  the  domestic  animals,  than  as  a 
substantial  nourishment.  The  best  quality  is 
fine,  white,  short,  and  massive.  It  is  often  ad- 
vantageous to  have  it  chopped  and  even  moist- 
Mied.  See  the  artieies  fintAW  and  Citavr. 

Dried  leaves,  as  well  as  the  small  branches  of 
a  great  number  of  trees,  shrubs,  and  bushes,  may 
somedmes  form  a  nsefy  substitute  for  etmw  or 
hay,  when  the  latter  cannot  be  easily  procured.  ,  I 
The  elm,  the  mulberry  tree,  the  ash,  the  hum- 
bean,  Carpinxtt  betulus ;  the  lime  trees,  TiUxx;  the  i 
common  maple  and  ^camore,  Jeer;  the  cnmBson  I 
acacia,  Rohinia  pfevdicacia :  the  willows,  the  pop- 
lars, the  birches,  beeches,  planetrees,  chestnuts,  i 
oaks,  dogwood,  Comm;  hazel,  Cotylu*;  furze,  ' 
l^ex;  and  the  vine,  are  frequently  used  for  this 
purpose  on  the  Continent,  in  places  whero  they  { 
happen  to  be  plentiful.    See  the  article  Fukze.  j 
The  same  substances,  if  given  in  thdr  green  ' 
state,  may  also  replace  the  newly-mown  grass  of  j 
the  meadows;  but  they  should  always  be  ad-  { 
ministered  with  caution,  and  with  a  due  atten*  i 
tion  to  their  effects,  which  vary  according  to  the  j 
species,  as  well  as  in  their  several  states  of  vege-  r 
tation.    The  green  leaves  of  a  tolerably  large 
number  of  vegetables  arc  annually  eoltivated  on  1 1 
a  large  scale,  either  as  food  for  in.nn  or  fur  cattle  ; 
such  are  the  leaves  of  the  maize,  beet-root,  cab-  \  | 
bage,  carrot,  pannip,potatOk  and  some  etheie,  an  1| 
of  which  may  be  used  for  thi^  pu]-]i(      in  many 
cases  with  advantage.  See  the  articles  Cabbaoi  j  [ 
andBtir. 
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Boots,  or  nAtr  their  taberous  appendages, 
which  are  often  very  lavge  ud  voluminoua,  such 

as  tho""*  of  fho  pi^rcnip  carrot  beet-root,  potato, 
Jeruaaicm  artichoke,  aad  turnip,  are  frequently 
•apoffior  to  any  oC  the  aabataiioea  alieMly  men* 
tinned  as  &  daily  article  of  food  for  cattle,  and 
many  comparatiTe  trials  have  dearly  shown  that 
tliey  wre  is  general  nmeh  moi«  pfrofitaUe. 

Seeds,  grains,  or  fruits,  contain,  of  all  the  parts 
of  a  plant,  the  largest  quantity  of  nutritive  sub- 
stance under  the  smallest  bulk.  They  ought  to 
be  given  judioioiaafy  tad  tpuingly  to  eattk,  from 
their  being  in  general  very  costly,  and  there  are 
some  other  inconveniences  to  which  their  fre- 
qntnt  nw  may  give  riie.  Sonetimeo  thoy  are 
ground,  broken,  or  prepared  in  difTercnt  ways  in 
order  to  render  them  more  digestible  and  econo- 
mical. The  principal  seeds  used  for  the  food  of 
the  domestic  animals  arc  also,  in  great  part,  fur- 
nished by  the  useful  families  of  the  praminca) 
and  leguminos».  Other  farinaceous  fruits,  pro- 
cured  from  aome  of  the  remaining  familiee,  are 
occasionally  added  to  these  ;  such  as  the  buck- 
wheat, J*ol^<fonum  Fagop^m,  the  chestnut, 
hoit^gheetnnt,  and  noom,  aa  Wdl  a«  the  o1e»> 
ginooa  seeds  of  cruciferous  plants,  especially  of 
some  varieties  of  the  cabbage,  and  gold-of-plea- 
sure,  Camdina.  To  these  may  be  added,  the 
seeds  of  flax,  hemp,  some  qteoies  of  poppy;  also 
beech-nuts  and  walnuts,  or  rather  their  refuse, 
and  some  other  fruits  less  common  or  important. 
Moot  of  these,  howovar,  havv  the  raeoaTenlenee 
of  imparting  to  the  flesh  of  the  animals  fed  there- 
on an  odour  and  taste  by  no  means  agreeable. 
In  respect  to  the  bran  or  husk  of  grains,  it  is 
nourishing  only  when  it  contains  some  flour 
mixed  therewith,  for  the  outer  rind  itself  is  not 
only  destitute  of  nutriment,  but  very  indiges* 
tibia,  and  often  injarionti  See  the  oepanfee 
articles  on  the  wvwml  phukta  wUeh  hftve  heen 
mentioned. 

FOOD  OF  PLANTS.  Therabstanccs,  whether 
faawwilj  liqnid.  rr  solid,  which  snrrender  either 
an  or  some  of  their  elements,  to  be  absorbed  or 
imbibed  by  jdanta,  and  converted  into  their  juice^ 
tSanoa,  nod  aeontioaa.  A  fiary  large  proportion 
of  the  elementary  matter  of  these  juices,  tissues, 
and  secretions  consists  of  carbon  j  and  this  is 
obtained  partly  from  tike  deoofoposed  hnnut  of 
the  soil,  but  principally  from  the  cuhonie  acid 
of  th?  atmosphere.  Another  very  large  proportion 
oonsists,  though  in  innumerably  diversified  de- 
grees and  combinations,  of  oxygen  and  hjdfogen ; 
and  this  -  btriiTtpf^  partly  from  water,  whcthr^r 
liquid  or  aeriform,  and  partly  from  the  atmosphere. 
An  exeoedingly  important  proportion,  bnt  not  n 
balky  one.  consists  of  nitrogen ;  and  this  is  ob- 
tained partly  from  decomposing  nitrates  in  the 
soil,  but  principally  from  the  ammoniacal  products 
of  manares  and  of  deed  nninal  sabetenoes,  eiUier 
while  the«e  products  are  in  a  nascent  state,  or 
after  they  have  asoended  to  the  upper  atmosphere 
■nd  hesa  iva^ed  bnok  bf  nine.   And  n  verj 


mnltiteioos  end  highly  Taluhle  proportion, 
though  not  a  large  one,  and  chiefly  identical 

with  the  portions  of  plants  which  are  incinerated 
or  not  gaseously  dissipated  by  thorough  combus- 
tion, oonsists  of  alkaline  and  earthy  salts,  princi- 
pally carbonates,  sulphates,  silicates,  phosphates, 
and  oxalates,  but  with  exceedingly  varied  distribu- 
tion in  both  kind  and  d^sree  among  pbnts  of  dif* 
ferent  species  and  orders ;  and  all  the  bases  as  well 
as  some  of  the  acidifying  principles  of  these,  are 
obtained  from  either  the  natural  matter  or  the 
artificial  manure  of  the  soil,  and  are  chemically 
prepared  for  absorption  by  the  plants,  or  digested 
among  the  interstices  and  minute  cavities  of  the 
soil,  dther  byrimpk  solution  in  water,  or  by  the 
combined  resolving  force  of  water,  air,  electricity, 
and  other  chemical  agents.  But  the  question  of 
the  food  of  plants  identifies  itself,  in  one  Tiew, 
with  that  of  the  composition  of  plants, — in  ano- 
ther, with  that  of  the  chemical  clabor?itions  of 
plants, — in  another,  with  that  of  the  vital  func- 
tions of  plantsr-in  another,  with  that  of  the 
action  of  manures.— and,  more  or  less,  in  several 
others,  with  the  questions  of  soils,  gases,  earths, 
alkalies,  adds,  and  salts;  and  it  may  be  exten- 
sively traced  out  in  many  parts  of  our  work,  parti- 
cularly in  the  articles  Plaxt,  AoKicTitTtJBAT,  Che- 
MiSTBT,  Veoetable  Physiolooy,  Makdbk,  Fark- 
Tabb  ICamrmn,  AHVomA,  Axon,  Aann^  Anio> 

SPHERr,  Aerattok-,  Draixtxo,  SoiJSf  AXXAUMMf 
Earths,  Carbohio  Acid,  and  Sai/tb. 

F00D-0RA8S.  flee  Cavamuma. 

FOOL'S  PARSLEY,— botanically^^im.  A 
genus  of  annual-rooted,  white-flowered  weeds,  of 
the  umbelliferous  family.  The  common  species, 
called  also  water-parBky,  lessev>heniloek,  and  dog- 
poison,  jEthusa  Cytui/'i'inn,  grows  wild  in  the 
waste  grounds,  corn-fields,  and  kitchen  gardens 
of  Britdn.  Its  root  is  tapering  and  whitish ;  its 
gtem  is  cylindrical,  sometimes  purplish,  and  usu- 
ally between  12  and  24  inches  high ;  its  leavea 
have  a  dark  green  colour,  and  resemble  those  of 
plain  parsley,  but  are  fetid ;  and  its  flowers  have 
a  pearly  white  colour,  and  uFually  liloom  from 
July  till  September.  This  plant  is  poisonous  to 
man,  and  nets  upon  him  nearly  in  the  sane  men* 
ner  as  hemlock.  It  so  nearly  resembles  plain 
parsley  in  general  appearance,  that,  for  the  sake 
of  broad  xnd  ready  distinction,  only  the  cnrled 
varieties  of  the  latter  ought  to  be  grown ;  yet  it 
is  readily  distinguishable  by  its  having  upon  each 
of  its  involucelluuis,  and  close  to  the  circumfer- 
ence of  the  nmbel,  three  small  linear  leaves.  It 
'in  eaten  by  cattle,  and  does  not  seem  to  do  them 
any  harm;  it  is  eaten  also  by  sheep,  but  does 
them  material  injury;  and  it  is  eaten  likewise 
by  horses,  and  in  small  quantities  does  not  hurt 
them,  but  in  large  quantities  produces  palsy, — 
Three  foreign  specius,  the  iusipid,  the  superb,  and 
tiie  oyni^iam-like,  have  been  introduced  to  our 
botanical  collections ;  bnt,  except  that  the  first 
is  very  poisonous,  they  possess  very  little  interest. 

FOOT.  A  memne  of  length.  It  is  nssd  in 
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many  anpiagcB,  and  by  most  European  nations, 
and  seema  to  have  been  originally  taken  from 
the  medium  or  ordinary  length  of  the  human 
foot ;  bttt  it  has  not  an  oniform  leDgth  mmong 

different  people,  and  is  somewhat  varioii-ily  aj)- 
plied.  A  lineal  foot  is  divided  by  geometiricians 
into  10  digits,  and  rabdivided  into  100  lines ; 
but  it  is  divided  for  popular  use  into  12  inches, 
and  subdivided  into  144  lines.  The  foot  of  Geneva 
is  19.2  English  inches ;  that  of  Monaco  is  about 
9.236  English  inohes ;  and  that  of  most  other 
places  in  Europe  varies  from  11  to  13  English 
inches.  A  square  foot  measures  a  linear  foot 
abngeaoli  of  tib«  Dmr  aidesof  a  8iufiu!e,aad 
prises  144  square  inches;  and  a  cubic  foot  mea- 
sures a  square  £bot  on  each  of  the  six  surfaces  of 
a  cnbio  or  solid  l>ody,  and  comprises  1728  cubic 
inches. 

FOOT.  The  extremity  of  the  liinb  of  any  ani- 
mal which  waiks.  it  serves  the  purposes  of  both 
Bupport  and  looonotioo,  and  lias  a  Twry  widatj 
varied  structure  in  animals  of  dilTerent  clas'^es 
and  orders;  and,  in  every  instance,  it  exhibits 
wonderful  and  glorioiu  e^denoeB  of  the  wiidom 
and  beneficence  of  the  Creator,  and  possesses  the 
most  minute  adaptation  to  the  peculiar  habits 
and  condition  of  each  spcciea  of  aniuial.  A  toler- 
ably full  view  of  the  anatomy  and  physiology  of 
the  feet  of  the  several  domestic  animals,  would  fill 
a  volume ;  yet  a  slight  and  not  unsatisfactory  idea 
of  then  may  be  soggested  by  a  glanoe  at  merely 
the  feet  of  the  horse. 

Each  foot  of  a  horse  consists  of  hoof  and  inte- 
rior,— the  former  sometimes  called  the  cofEu, 
and  the  latter  generally  called  the  sensible  foot 
The  hoof  consists  of  the  wall  or  crtist,  the  bars, 
the  sole,  the  frog,  and  the  coronary  irog-band.  It 
appsan,  to  m  ooane  and  eareless  observer,  a  mere 
block  of  horn,  for  the  attachment  of  a  shoe,  or 
the  prevention  of  severe  abrasion  to  the  stump ; 
bat  it  rsaUy  pasisssss  a  stoictore  of  nice  adjust- 
ments and  dose  adaplations,  and  consists  of 
various  parts,  arranged  in  mutual  subverviency, 
yet  pLTiurraing  distinct  functions, and  all  requir- 
ing the  attention  and  care  of  both  the  horse>owner 
and  the  farrier.  The  wall  is  the  part  visiVlo  when 
the  foot  stands  flat  upon  the  ground, — the  bars, 
the  sole,  and  the  frog  are  npon  the  under  ani&oe 
of  the  foot, — and  the  coronary  frog-band  is  a  rib- 
bon-like tissue  around  the  upper  rim  of  the  foot, 
connecting  it  with  the  skin ;  and  the  wall  may 
be  considered  as  the  permamikt  body  of  the  hoof, 
while  the  other  parts  posrsess  a  structure  and  are 
capable  of  changes  in  peculiar  adaptation  to  the 
use  and  habits  of  the  animal.  The  wall  oonsists 
of  fibres,  arran::ed  in  a  circle  and  running  from 
the  coronet  to  the  base ;  it  constitutes  an  arch 
of  props  for  the  firm  support  of  Hhe  whole  limb ; 
and,  at  the  same  time,  in  consequence  of  its  ro- 
action  with  the  other  parts  of  the  hoof,  it  varies 
in  outline  with  the  age  of  the  individual,  and 
•Tcntnaily  aoqaltea  the  precise  form  most  soiled 
to  the  uses  of  the  adnlt    In  foals  and  young 


colts,  it  is  contracted  and  infcriorly  narrow ;  but, 
in  after  age,  it  gradually  expands  and  develops 
till  it  combines  a  sufficiency  of  base  with  a  maxi- 
mum of  mingled  resistance  and  flezibilify.  "  In 
this,  indeed,  as  in  all  that  relates  to  the  mechan- 
ism of  the  foot,"  remarks  Professor  Dick,  "  the 
Author  of  Katurs  has  displayed  snch  an  admirable 
arrangement  and  distribution  of  parts,  as  to  ex- 
cite our  wonder  and  admiration.  A  wide  extended 
couc  of  bora  might  liave  afforded  a  sufficient  base 
upon  which  the  limb  might  have  rssti-d  ;  but  it 
would  have  admitted  of  but  a  vcrj'  imperfect 
performance  of  the  other  functions  of  the  parts. 
And,  aoeordin^y,  as  it  becomes  necessary  that 
the  foot  should  be  guarded  against  concussion, 
and  at  the  same  time  admit  of  the  greatest  free- 
dom of  motion,  we  find  that,  in  the  first  place, 
the  crust,  institd  of  forming  a  continued  circle 
of  horn,  becomes  snddcnly  inflected  at  each  heel, 
and  continued  inwards  to  the  centre  of  the  foot, 
forming  the  bars,  and  by  this  aai^e  or  sodden 
turn  of  the  crust  at  the  heels  providing  a  pillar 
of  strength,  well  adapted  to  support  the  weight 
thrown  en  the  posteii(»  parta  of  the  foot  The 
space  left  free  by  this  amagement,  being  filled 
up  with  the  softest  and  most  elastic  portion  of 
horn  called  the  frog,  allows  of  the  necessary  de- 
gree of  expansion  and  contraction  of  the  several 
parts.  In  the  second  place,  the  horn  is  po  distri- 
buted as  to  admit  the  greatest  freedom  of  motion 
in  the  limbs,  with  the  least  poadble  obetmetion. 
In  animals  destined  for  speed,  the  anterior  ex- 
tremities are  brought  near  each  other,  to  give 
freedom  of  motion.  This  bt;ing  the  case,  the  hoof, 
if  of  a  perfeotly  upright  conical  form,  woold  al- 
most unavoidably  strike  and  injure  the  opposite 
leg,  as  it  passes  in  action ;  but,  to  avoid  this,  the 
indde  quarter  beeomes  perpendicular;  and,  to 
give  a  sufficient  degree  of  security,  the  outside 
is  extended  outwards,  by  which  means  the  base 
is  sufficiently  enlarged.** 

The  wall,  as  to  both  its  nature  and  the  manner 
in  which  it  is  Fccret-.  J,  is  strictly  analogous  to 
the  claws  of  birds  and  the  nails  of  uiau'ii  liugcrs 
and  toes.  It  has  a  fibrous  structure,  and  ia  firmly 
agglutinated  by  .1  horny  matter,  of  contempora- 
neous secretion  with  the  fibres.  Its  front  part 
ia  tediniadir  oaUed  the  toe,  ita  aide  parte  the 
quarterly  and  its  hinder  parts  the  heels ;  and 
these  vary  from  one  another  in  both  depth  and 
thick  ncso,— the  toe  being  deepest  and  the  heels 
shallowest, — and  the  toe  having  usually  a  thick- 
ness of  about  five-eighths  of  an  inch,  while  the 
inside  quarter  has  frequently  a  tbickncss  of  not 
more  than  three-eighths  of  an  inch.  A  series  of 
horny  lamina-,  similar  in  appearance  to  the  under 
surface  of  a  mushroom,  covets  all  the  interior 
surfnoe  of  the  wall ;  a  series  of  sensible  hunina 
covers  all  the  anterior  and  lateral  surfaces  of  the 
sensible  f'>ot;  and  these  two  series  are  inter- 
worked  with  each  other  into  the  firmest  possiide 
cohesion ;  and  they  so  combine  rssistieimesa  with 
elastidty  u  at  once  to  give  anflioient  security  to 
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the  hoof  and  th«  whole  limb,  and  to  protect  tlie 
foot  tfuaat  wiMlikviHU  vnA  vioiUiiii  eSedt  of 

conclusion  to  which  it  would  otherwise  be  con- 
•toatl/  exposed.  All  the  hornv  matter  of  the 
hooC  whtlhwriteow  or  agglutinating,  ia  MOreted 
from  innumerable  pores  or  minute  orifices,  which 

terminate  the  artories  at  the  coronet,  and  niaj 
bts  seen  m  any  hoof  which  haa  been  recently  ge- 
paialed  from  the  foot ;  and  it  seems  to  be  every- 
where pervaded  by  a  fine  fluid,  which  preventa 
brittiencas  and  maintains  the  requisite  degree  of 
elasticity. 

The  bars  are  a  continuation  of  the  wall,  from 
its  keels  toward  the  centre  of  the  foot  or  toe  of 
the  frog ;  and  th^  constitute  two  ridges,  one  on 
each  side  of  the  frog,  asd  swrvB  the  purposes  of 
fully  expanding  the  foot,. propping  the  heels,  and 
preventing  contraction  of  the  hoof. — The  sole,  or 
homy  mI«»  h  titamted  betwwm  the  hm  and  the 
wall  and  the  anterior  extremity  of  the  frog,  or 
inmediately  over  the  sensible  sole ;  it  consists  of 
a  dif^vant  kind  of  horn  from  that  of  the  wall, 
ttd  has  a  scaly  texture,  and  is  sometimes  soft 
tod  polverable  on  its  surface ;  it  has,  in  its  healthy 
■titw,  a  concave  or  scooped  outline ;  and  it  pro- 
teoia  tiia  aeaaftU  sole  from  oontasioBS,and  enables 
the  horse  to  make  a  free,  firm,  and  steady  tread 
apon  the  ground. — The  freg  is  lodged  between 
the  bars,  and  haa  a  triangohuf  ontiine  somewhat 
fike  that  of  the  head  of  a  dart ;  and  it  projects 
Wdly  forward  to  meet  the  ground,  and  to  support 
a  portion  of  the  weight  thrown  upon  the  hinder 
faitt «( the  Coot  A  daepfomiw  extends  fenrard 
from  the  back  part  of  the  centre  flf  the  fr  f 
shoot  its  middle;  and  two  other  deep  furrows 
TftwH  hetween  it  and  die  hen  to  Ha  eKtremity. 
*Oli  examining  the  internal  parte  of  the  hoof, 
p^rc<?ive  that  these  furrows  canse  projections 
tawarda,  while  the  external  prominent  parts  are 
saaavaled,  ee  that  the  fn§,  notwritiutaadinf  its 
jtrong  appearance  when  viewed  cxtornally.  is 
not  possessedj  in  the  natural  and  healthj  struo- 
tese,  of  %  gTMter  proportkn  of  horn  than  the 
rest  of  the  foot.  The  whole  under  parts  of  the 
hoof,  in  fact  pri^=<'nt  a  series  of  partially  developed 
ioids,  which  admit  of  a  freedom  of  expansion  and 
II— Iraeiien,  with  little  danger  of  hoeration  of 
Sbres.  The^e  folds,  aid  d  hy  th»  circtimstnncc 
of  the  frog's  being  the  mo§t  elastic  part  of  the 
vhafe  hoeC  nllow  ef  madi  freedom,  witit  the 
lightest  possibte  displacement  in  the  individual 
parts ;  and  hence  the  whole  structure  is  admirably 
adapted  to  allow  expansion,  diffuse  force,  and 
pfemnt  eoneos^n.**— The  oorooaiy  frog-band  is 
mtoated  along  the  summ-t  nr  upper  rim  of  the 
viU,  aad  oonoeoto  it  with  the  skin  of  the  limb 
mnmMMfy  aboi*e;  it  hae  e  testtire  rfnilar  to 
that  of  the  frog,  and  a  form  similar  to  that  of  a 
oarrcw  and  small  belt,  and  thence  takes  the  name 
of  frog-band ;  it  constitutes  a  thick  and  special 
eatlde  Ibr  pnleelifig  the  parte  heknr  it  and 
^'li-  !ilin:r  the  junction  of  substances  so  mutually 
<ltff«reot  as  horn  and  flesh ;  and  it  exactly  resem- 


bles, ia  both  structure  and  use,  the  small  margin 
of  spedal  otttide  tonad  the  root  of  the  nails  of 

the  hinnnn  fing^nr"!. 

The  severe  and  innumerable  evils  which  result 
from  had  metiiote  of  shoeing  horses,  and  the 
constant  oeottnrence  of  these  bad  methods  from 
the  ignorance  of  farriers,  have  rendered  our  notice 
of  thu  structure  of  the  hoof  considerably  longer 
than  would  otherwise  have  been  neoesaarjr ;  and 
both  these  consideration?,  and  a  repard  to  the 
many  diseases  to  which  the  horse's  foot  is  consti- 
tutionally snhieet,  reqniie  ne-to  take  Mme  notice 
also  of  the  sensible  foot.  This  is  so  nicely  adapted 
to  the  cavity  of  the  hoof  as  completely  to  fill  it, 
and,  though  pervaded  with  a  very  keen  capacity 
of  suffering  and  injury,  it  natorallj  mmtaina  not 
even  the  slightest  inconvenience  from  pressure ; 
but  when  the  bars  have  been  destroyed  by  bad 
shoeing,  or  the  frog  hae  been  deprived  of  ite  hard 
surface  for  the  sake  of  producing  what  farriers 
conceive  to  be  a  neat  and  fiuhionable  appearance, 
er  a  shoe  of  had  oonetmetion  has  been  nailed  on, 
or  a  good  shoe  has  been  applied  nearly  red  hot, 
the  hoof  contracts,  the  cavity  proper  to  the  sen- 
sible foot  is  diminished,  the  nerves  and  blood- 
vesseh  are  oomproised,  the  eircalatioo  of  the  blood 
is  iiTip^drrl,  and  inflammation  nnd  lamneitBiay 
speedily  ensue. 

The  whole  knlntted  or  nembranons  surface 
of  the  sensible  foot  performs  the  office  of  secre- 
tion ;  and  is  supplied  with  blood  by  such  a  pecu- 
liar distribution  of  arteries  as  retards  the  local 
oiroalatieB,  end  allowe  tine  ftr  the  fimaatlott  of 
nascent  born ;  and  the  veins  which  carry  back 
(he  unexpended  portions  of  the  blood  run  into  one 
anotiier  fike  the  oordt  of  a  network  over  the 
whole  extent  of  the  Ktcreting  surface,  so  as  to  af- 
ford prompt  and  ready  channels  of  escape  from 
every  point,  and  to  prevent  the  possibility  of  a 
ruptore  either  from  aocumnlatioB  of  tiie  hlood  or 
from  retarded  circulation.  The  sensible  foot  pos- 
sesses also  absorbents  for  the  removal  of  parts 
whieh  have  hecoue  week  or  decayed,  and  nerves 
for  constantly  supplying  it  wt^  sensation  and 
energy;  and  it  comprises,  in  addition,  the  coflin- 
bonc,  the  navicular  bone,  the  sensible  frog,  and 
ligaments,  oartihges,  and  tendons.  Tlie  eoflin 
bone,  foot-bone,  os  pedi?,  nr  proper  bone  of  the 
foot,  has  already  be^  slightly  noticed  in  the  brief 
aiiide  OorFiv-Boifi.  Ite  poroveetmetnre  it  tra- 
versed by  innumerable  blood-vessels;  its  under 
surface  has  a  chief  concavity  to  correspond  with 
the  sole,  and  a  subordinate  or  hinder  one,  to  af- 
ford space  for  the  firm  attachment  of  the  flexor 
tendon  ;  its  front  and  side  Fnrfncps  are  rough,  to 
suit  the  attachment  of  the  sensible  laminae ;  and 
its  npper  snrflMe  is  ooneeve  above  to  reoeive  the 
coronary  bone,  slopes  off  behind  to  articulate  with 
the  navicular  bone,  rises  projectingly  in  front  to 
give  insertion  to  the  extensor  tendon,  and  extends 
on  the  sides  into  two  wings  to  give  rise  to  lateral 
ligaments,  and  atford  space  for  lateral  cartilages. 
The  navicular  bone  has  an  outline  similar  to  that 
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of  A  boat  or  a  weaver's  ahuUl^  ud  estowla  bo* 

twoen  the  win  of  the  coffin-bone,  and  serves  as 
a  pullej  to  assist  the  actioa  of  the  flexor  tendon. 
Th«  fOMiblo  fng,  with  tlw  aoeempanying  carti- 
lages and  sensible  sole,  constitutes  tin  1  wcr  part 
of  the  sensible  foot,  and  is  nicely  adapted  to  all 
the  oonYexities  of  the  born/  frog.  "  It  fiUa  up  the 
•peoe  left  between  each  otrtilege;  or  nlher,  the 
sensible  frog  and  cartilages  appear  to  run  insen- 
sibly into  each  other.  The  fh>g,  being  made  up 
of  »  nistun  of  eutilage,  ligeinent,  anA  »  peoulier 
fttty-like  substance,  all  of  which  are  curiously 
itttennixed  and  blended  together,  poMcnee  a  coa- 
siderable  degree  of  elaeticitj,  whOe  it  it  in  a  great 
measure  destitute  of  sensation,  for  the  obvious 
purpose  of  rendering  it  an  elastic  inscnsiljlc  jind 
fur  the  support  of  the  posterior  of  the  foot,  under 
severe  aotioii,  and  for  warding  off  the  shodt  arie> 
ing  from  concussion,  by  diffubing  its  force  to  the 
elastic  lateral  cartila^.  It  defends  at  the  same 
time,  by  its  etaetioity  MidiiiMimibilltf ,  the  deeper 
and  more  important  parts  from  mechanical  inju- 
ries, proving,  like  the  horn  and  hair  at  the  extre- 
mity or  posterior  of  the  fetlock,  a  pad  of  support, 
consisting  of  parte  well  adapted  by  their  insensi- 
bility and  touijhness  to  resist  the  injuries  to  which 
this  part  is  iu  tuauy  cases  exposed.  The  frog  is 
in  fiiot  pfeetedyanalogoiu  to  the  pods  wo  find  in 
the  foot  of  the  dog,  in  the  posterior  parts  of  the 
feet  of  ozen^ — in  short,  in  the  posterior  resting- 
plaoe  of  the  fiset  of  ell  Mumab ;  the  eennbte  parts 
in  all  being  of  a  similar  structure  to  the  sensible 
frog, 'cartilago-livanietitous  fatty  substnncf,' — and 
if  they  have  not  all  a  Iwroy  frog,  a  thickening 
and  iadnimtion  of  the  cuticle,  littio  ihort  of  it 
may  be  tsMod  ia  the  Aot  of  dmoet  orciy  qiuul> 
ruped." 

The  fiew  now  given  of  the  anatomy  of  the 

horse's  foot  incidentally  illustrates  the  perfect 
wisdom  and  the  all-pervading  care  and  goodness  of 
the  Creator ;  suggests  the  great  importance  of 
man's  attention  to  the  feet  of  aU  the  domestic 
animals;  evinces  the  necesffity  of  rrf  at  ekill  and 
caution  on  the  part  of  all  persoas  who  shoe  horses ; 
throwi  iFBhiable  Uf^t  on  the  origin,  natoro,  and 
proper  treatment  of  tlie  various  diseases  to  which 
horses'  feet  are  subject, — ^particularly  contraction 
of  the  hooi^  founder,  OMker,  corns,  sandcracks, 
thrush,  and  quitter ;  and  affords  a  rendxeatpUnar 
tion  of  two  or  three  points  which  we  now  have 
briefly  to  state  respecting  malformation*  or  un- 
derirnWe  peevHiritiee  la  the  itraeton  of  the  fbet 
of  some  particular  horses. 

A  thin  foot  is  one  which  has  a  thin  wall ;  and, 
though  perfectly  well-shaped  and  in  all  respects 
pleasing  to  the  eye,  it  is  peculiarly  liable  to  da< 
mage  fn  in  either  the  attaching  of  the  shoe,  tra- 
velling on  bard  ground,  excessive  drought  in 
•wnmer,  or  excessive  moisture  in  whiter.  The 
bottom  of  the  wall  of  a  thin  foot  isgen«'niHy  m:: 
ged;  and,  when  the  shoe  is  removed,  the  whole 
verge  ia  leon  to  be  thiad— A  strong  foot  hsa  the 
flbnt  of  tho  hoof  very  dlstiaot)  sad  somowlint  li- 
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latlar  in  appearance  tothossofasy  ^ly-spUtten 
timber  ;  nnd,  if  not  kept  carefally  moist  and  plia- 
ble, it  become  almost  as  hard  as  iron,  and  ren- 
ders the  foot  lame  and  tender  without  reveaUng 

the  causr  of  thn  Inmnncsp  ;  nr.d  Nvhen  hurt  to  the 
quick,  and  locally  inflamed,  has  such  an  obstruc- 
tion of  humour,  as  oiftea  lo  oanse  *  very  trouble- 
some eruption  round  the  ooionet ;  and  is  always 
subject  to  rents  and  fissnres  of  the  hcof,  some- 
times so  severe  as  to  terminate  in  the  total  dis- 
ruption of  tlie  ooffia  from  the  aeoslblo  foot —A 
narrow-hei'lcf^  fnnt.in  some  instances,  is  tolerably 
good ;  but  in  others,  inclines  to  heat  and  rotten- 
ness, and,  when  tampered  with  in  the  usual  nn^ 
ner  of  many  farriers,  is  almost  certain  to  become 
hoof-bound. — A  fore-foot  of  perceptibly  smaller 
siae  than  its  fellow,  may,  in  the  course  of  time, 
beoomo  feeble  and  inoapable^A  flatibot)dwpsd 
like  an  oyster,  has  many  rings  or  wrinkles,  and 
probably  requires  a  hoUow-shaped  shoe,  and  ge- 
nerally renders  the  animal  unfit  for  the  aaddie, 
and  not  the  fittest  p  -yi' lo  for  the  yoke. — A  low- 
heeled  foot  renders  the  animal  a  bad  traveller ; 
and  a  high-heeled  foot  is  subject  to  unsteadiness  of 
action,  to  tripping  and  stumbling,  and  to  sprains 
in  the  coffin  and  pastern  joints. — A  foot  of  dis- 
proportionately large  size,  is  usually  accompanied 
with  sbaderness  and  eompamtive  woakness  of 
limb,  and  indicates  inability  for  any  I  risk  or  vi- 
gorous action. — A  white  foot  is  popularly  regarded 
as  inferior  to  a  foot  of  any  other  oolmur.  **  la- 
deed,"  says  Oibson,  "  when  a  horse  hM§  too  many 
of  his  feet  white,  they  do  not  always  prove  the 
best ;  yet  I  have  seen  whito-footed  horses  have 
their  feet  such  as  the  ablest  judges  oould  not  find 
fault  with.   When  a  foot  i=;  sniooth  and  tough,  of 
a  middle  sise,  without  wrinkles,  neither  too  bard 
■ad  brittle  nor  too  soft,  aad  whea  tho  heel  is 
firm,  open,  and  no  ways  spongy  or  rotten,  and  the 
frog  homy  or  dry,  and  the  sole  somewhat  hollow 
like  tho  inside  of  a  dish  or  bowl,  whatever  be  the 
colour,  such  a  foot  will  for  the  moat  part  turn  out 
good,  though  the  dark  or  black  hoof,  when  it  re- 
sembles that  of  deer,  is  generally  the  best ;  and 
fer  this  reseoB,  theee  who  are  tho  uoek  ouieus 
about  a  horse's  feet  do  not  chooae  such  as  have 
much  white  upon  their  legs  and  pasterns,  to  avoid 
their  having  too  many  wlute  fe«t." — Papers  by 
Profeuor  Dick  in  the  Quarteriy  JourruU  of  A$ri- 
cvUnre. — OHmix's  Farriery. —  Whites  VeUrinary. 
—  Wimer't  Ilortt  in  Jfeaith  and  Diteaat. —  Youatt 
oi»  tk«  H9m,—Slain^»  Fstiyfawy  Art*  CTnir^s 


FUOXPICK.  An  instrument  for  raising  land- 
fest  stones.  It  operates  on  tho  saaoolna  of  stones 
as  the  crow-bar,  but  lifts  them  much  more  easily, 
and  without  the  trouble  of  clearing  away  the  in- 
cumbent soil.  It  con^sts  simply  of  a  slightly- 
curved  bor,noro«lmad]e,aad  aoBo-oidodtrsad; 

Vint  the  trca'l  mnvcaVle  to  either  d^do^  tO  tvlt 
the  convenience  of  the  workman. 

FOOTBOT.  AdiseaMhitheMolihoep.  It 
hM  bog  heoa  oomaioB  uaoagtha  toft  «ad  oeaa- 
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wbAt  Under  breeds  which  gnze  on  low  rank 
pMtWM,  «r  •»  Aot  up  duflag  tli*  night  In  sheds 
and  houses;  and  abont  forty  years  n?o,  it  b'Jt^;iii 
to  Appear  amoqg  the  hardj  roountaia  breedji,  and 
to  w^mA  with  •  rapiditj  and  operate  with  a  vi- 
nlenoe  which  excited  great  and  jnat  alarm  in  the 
minds  of  aJraost  all  flhwp  farmers  of  both  upland 
and  pUiQ.  It  him  at  times  prevailed  to  a  very 
daafenietive  extent;  it  oooaalooallj  devMtalea 
particuJar  Iccnlitif^  and  entire  districf s :  and  it 
has  been  the  tupic  uf  excesdTe  oouflict  of  opioioo, 
«e  to  atwwe  iti  eamsa,  its  oontagionsness  or  non- 
ountagiousne«s,  its  proper  treatment,  and  the 
means  of  preTenting  it.  It  prevails  mc^t  in  nn- 
tumn,  attacks  some  breeds  more  readil/  than 
elh«n>  and  partieularlj  infests  soft  and  wet  pas- 
tyres  ;  and  it  sometimes  attacks  only  one  of  the 
feet,  often  attacks  some  of  the  feet  with  more  riru- 
Isaea  Ihaa  ofthen^  aiid  almoat  always  atladka  the 
fore-feet  in  preference  to  the  hind  ones. 

Footrot  usuailj  b^ns  with  a  slightly  inflam- 
Mtoff  loraMai  between  the  daws  of  the  sheep's 
ftnty  and  provokes  a  spreading  and  increasing  ul- 
ceration tin  the  wall  is  detach'^d  rind  the  whole 
boof  is  lost.  The  animal  attacked  with  it  has  at 
ink  a  slight  halt,  gradoslly  halts  mere  and  more, 
and,  in  the  course  of  two  or  thrn'^  days,  assum 
a  lank  appearaace,  lags  behind  the  flock,  lies 
mnth,  and  aoeadMially  Meat  ooaAued  and  anx- 
ious to  find  itself  alone.  The  hoo<  in  many  cases, 
soon  swells:  and,  in  th«  course  of  from  five  to  ten 
days,  it  is  denuded  of  its  coat  of  insensible  lami- 
na, and  hangs  loose  anmnd  the  exteriov  of  the 
sensible  foot,  entirely  s-'prtrrxtcd  fmm  it  CTCept  at 
the  oorosMt;  and  it  is  also  eaten  through  by  the 
Urntm  genenlly  al  ita  loww  edges,  and  It  tiien 
peeb  off  or  fidls  away  in  fragments,  and  eventa- 
ally  leaves  the  sensible  envelopement  of  the  bone 
q[aite  bare.  The  animal  now  gathers  its  food 
npeo  ita  knc«i$,  remains  all  day  OB  one  spot,  be- 
comes very  lean,  is  unable  to  protect  itself  froin 
the  flesh-fly,  and,  in  a  hot  season  or  in  anj  cir- 
amnrtanoM  fltWMtnbto  to  tiM  fly, is  speedily  over- 
run with  m.iggots.  See  the  article  Fr,T  i>  Shkep. 
Tk»  malady  is  usually  prevented  from  arriving  at 
tUa  ditmni  stage  by  the  atfeentilon  and  efforts  of 
the  ahepherd ;  but  if  the  animal  lose  tha  hoof  and 
the  fly,  it  either  dies  at  the  approach  of 
winter,  or  b^ns  to  get  a  new  hoof  and  to  reao- 
qniiv  health  abont  Ifarkininas.  *  On  examining 

th'i  foot,  in  the  fir-t  staT'^  rif  the  di-rTiS''',  the  co- 
ronary edge,  though  no  external  iiyury  can  be 
trsoed,  ia  aometinMi  found  a  lUtta  gwoltett  and 
inflamed.  At  other  times,  the  hoof  is  eroded; 
lot  whether  it  be  shattered  or  entire,  an  intense 
heat  u  always  perceptible  in  the  foot,  with  a 
iferoaf  pnlaataon  of  Iho  arlariaa,  where  they  are 
Ini^Ttpd  into  the  coronary  od^es  of  the  hoof ;  and 
however  sound  the  hoof  may  appear  externally, 
tha  MOtnon  batWMtt  it  and  «ha  interior  of  the 
foot  is  always  dissolved,  though  the  separation  is 
mt  evident  till  the  hoof  is  pared  away.  A  p<»cn- 
liar  smeU  is  perceptible,  especially  in  the  ad- 


vanced stages,  or  when  the  aloetouspartis  Mwly 
opened;  yet,  even  in  tha  went  oam*  *  laiga 

'  quantity  ich rr  i-  never  discharged,  there  being 
little  more  than  will  wet  the  finger,  and  that  only 
when  pressed  among  it.** 

The  remote  cause  of  footrot  appears  to  be  the 
removal  of  the  sheep  from  the  wild  and  scanty 
mouQtaia  pastures  which  it  naturally  frequents, 
to  tiia  ridi,  aol^  and  luxuriant  pastures  of  our 
iinprovi^d  Rhcep- walks,  and  e^'p^^cially  of  our  mea- 
dows, parks,  and  arable  fields.  The  animal  is 
ooMtitutad,  aa  to  both  foetaad  internal  otganism, 
fbr  wandering  from  peak  to  peak  of  alpine  pas- 
turM,  browsing  along  the  cliffs  and  steeps  and 
ledges  of  loftj  mountains,  and  alternating  a  de- 
aeant  from  peak  to  plain  in  the  morning  with  an 
ascent  from  plain  to  peak  in  the  evening;  and 
when  it  is  removed  to  our  cultivated  pastures,  it 
Inxurtataa  in  abnndanoe,  gorges  itadf  with  food, 
rapidly  fattens,  hecomos  comparatively  plethoric, 
and  exchanges  all  its  natural  habits  of  travelling 
and  agility  for  acquired  habiti  of  atationariness 
and  indolence.  Its  feet,  wbioh  wcra  foimed  for 
hard  ground  and  much  walking,  now  want  the 
attrition  requisite  for  the  continued  healthiness 
of  thdr  fttne^on,  and  beoona  overgrown,  and  pe- 
c  'Jiarlv  liahle  to  injury.  The  hoofs  want  friction, 
and  become  ezoesiiTely  elongated  i  and  the  lower 
extremity  of  the  wall  in  partionlar,^ — the  part 
which  is  naturally  formed  to  support  the  weight 
of  the  animal,  and  to  endure  the  greatest  share 
of  fatigue, — ^grows  beyond  oil  due  bounds,  and 
eitiier  ovefia|ia  the  sole,  and  serves  to  retain  and 
nrcnmiihtf;  sand  and  filth,  or  is  broken  off  in  freg- 
ments  so  as  to  open  new  porM,  or  expose  some 
portiont  of  the  leiiaibfo  foot,  to  the  erodon-or  ir- 
ritation of  the  herbage  or  the  inflaming  and  ul- 
cerating action  of  particles  of  earth.  Breeds  or 
flocks  of  sheep  which  have  been  quite  recently 
removed  flram  the  mountains  to  the  plains  are, 
in  conseqaencp,  specially  lialde  to  footrot ;  and 
breeds  of  any  kind  are  little  liable  to  it  in  the 
proportion  either  of  tiieir  living  in  a  compara- 
tively wild  state  upon  poor  upland  pastures,  or  of 
their  having  become  so  thoroughly  natur^ized 
on  the  rich  grass  lands  of  low  districts  as  to  have 
lost  nearly  all  trace  of  their  originally  wild  con- 
dition and  hahit"  A  flock  of  black-faced  f  h.^  p 
brought  dir«.'ct  from  the  mountains  to  a  rich  park 
or  a  luxuriant  meadow  are  pit^emineBtly  tubjeot 
to  the  disease  ;  and  if  a  mixed  flock  of  pure  black- 
faced,  of  a  oross  between  the  black-faced  and  the 
Obeviot,  of  pure  Cheviot,  and  of  any  variety  of 
LeioeilCT  be  depastured  on  any  ordinary  cham- 
paign grass  lands,  tlic  pure  black-faced  will  be 
found  most  liable  to  footrot,  next  the  oross  breed, 
next  tlie  Cheviot,  and  last  of  all  the : 


One  immf'dirxtf'  cnr!?r»  uf  footrot, — a  cause  in 
necessary  connexion  with  the  remote  one, yet  very 
various  in  the  media  through  wUdi  itoperatse, 
ia  any  mechanical  condition  of  pasture  which  en- 
courages nndue  growth  of  the  hoof,  or  prevents 
I  the  due  attrition  of  iU  extremities.  "  The  finaat 
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and  richest  old  puiares  and  Uwns,"  remarks  Pro- 1 
feasor  Dick,  "  aro  particularly  liable  to  this  die- 1 
ease;  soft,  marshy,  and  luxuriant  meadows  are 
equally  so ;  and  it  is  also  finand  in  light,  toft,  or 
I  sandy  tlistricta.    In  the  first  of  these  it  is  perhaps 
most  prevalent  in  a  moist  season,  and  in  the  lat- 
ter in  a  diy  one;  in  diort,  it  «siat*  to  a  gref^ter 
or  less  extent  in  every  situation  which  has  a  ten- 
dency to  increase  the  crrowth  of  the  hoofs  without 
wearing  them  away,  and  more  especially  where 
tbey  are  k»pt  soft  by  nuttBtan.  It  it  so  prev^ilent 
in  fine  lawns  and  plea'"!r<-  rrounds.  that  they  are, 
in  many  instances,  reduced  in  value  to  a  mere 
I  trifle  as  A  pasture  for  sheep;  they  are  said  to  be 
j  infected  with  this  disease,  and  havinu;  once  be- 
I  oome  so,  the  vicissitudes  of  '  seven'  seasons  are 
I  aoaroely  raffldent  to  destroy  the  oonta^on.  A 
I  luxuriant  herbage  on  soft  pastures  is  equally 
subject  to  it ;  and  in  both  cases,  the  disease  is  in- 
;  creased  in  a  wet  season."  The  hoof,  when  over- 
I  grown,  MtdesfMoiallywIiea  at  the  Hune  time  le^pt 
soft  by  moisture,  splits,  breaks,  and  occasions  ir- 
I  ritatioa  to  the  sensitive  parts  below,  exactly  in 
I  the  same  manner  as  the  naib  <^  ^e  hnman  fin- 
gers ;  and  as  it  does  not,  like  these,  receive  any 
i  alleviation  or  cure  frona  paring,  it  continues  to 
I  be  increasingly  torn  and  tortured  till  the  tissues 
I  of  its  iuner  coat  are  ruptured,  and  the  connecting 
i  tissues  of  the  sensiUe  fool  afeinilaiiied,  aadfoot- 
j  rot  has  begun. 

[    Another  imiMdiate  eanee  it  the  eiAtenee  of 

bents,  wiry  grasses,  or  strong  slender  stems  of  any 
I  kind  upon  the  pastures;  for  these  are  drawn 
I  through  the  clefts  of  the  sheep's  hoofs  when 
1  walking,  and  produce  scalding,  inflammation,  and 
all  the  other  tendencies  to  footrot. — Another  im- 
I  mediate  cause  is  inattention  to  casual  wounds 
I  and  hmisei  in  the  fSrat;  tn  even  slight  injuries 
may  easily  be  aggravated  into  footrot  on  soft  or 
j  moist  meadow  pastures,  when  vastly  more  serious 
I  injuries  would  rapidly  heal  npon  the  dry  and 
I  congenial  pastures  of  the  hills. — Another  imme- 
j  diate  cause  is  the  abundance  of  decomposing  roots 
,  and  leaves ;  for  this,  in  autumn  or  the  b^^inning 
I  of  irinter,  espedallj  on  moist  pastures  or  in  a 
wet  season,  rapidly  incr'^aaes  the  blanching  of  the 
'    softened  ho<^  and  aooelerates  the  progress  of 
1    injury  in  tlM  hotnj  mattsr  to  initation  in  the 
j,  sensible  foot.-— A  predisposing  and  concurrent 
i  cause  of  so  great  power  as  frequently  to  be  mis- 
j  token  for  the  sole  active  cause,  is  moisture  ;  and 
I  this  either  brings  the  ImmedialeeMisee  into  ope- 
1 !  ration  or  migbtUy  agffravatc^  t^cir  action ;  and 
I  it  may,  in  multitudes  of  cases,  be  mainly  or  wholly 
I  prsfented  by  proper  draining. 

Some  writers  and  the  great  majority  of  practi- 
cal men  believe  that  footrot  is  often  spread  among 
a  flock  in  some  degree,  and  sometimes  almost 
I    wholly,  by  the  contagion  of  the  aorid  or  purulent 
'  matter  dropt  upon  the  pasture  from  the  feet  of 
j ,  dis<mHed  sheep ;  and  other  writers,  with  a  few 
l>  pnefeieal  mM,  rsgard  the  alleged  oonta^ooeaess 


sion.  To«att,flir«i»npls^{hiid»  that  a  disbelief 

of  tlie  contagiousness  of  the  di^ase,  "would  more 
than  decimate  our  flocks  m  the  course  of  a  very 
few  years;"  while  Mr.  Cleeve  maintains,  in  th* 
teeth  of  all  which  can  be  Tiid  to  the  contrarr, 
that "  footrot  is  not  very  infectious,"  and  Professor 
Diok,  after  an  elabenle  frrawfnetkn  ef  many 
arguments  and  alleged  facts,  exclaims, "  Was  there  j 
ever  anything  more  absurd  than  the  doctrine 
that  this  disease  is  infectious !"  To  enumerate  j 
the  principal  authorities  and  arguments  en  the  j 
two  sides  of  the  question,  could  do  no  good. 
When  pastures  are  dry,  and  clothed  with  sweet  i 
and  nntriliotts  heriiafe,  and  eeenpied  hjr  a  nm  j 
of  sheep  which  have  been  long  accustomed  to 
them,  they  will  seldom  if  ever  be  procioaa<»d  j 
*infeeted*  by  the  advoeeles  of  the  dootriae  ef  | 
contagion ;  and  when  they  are  wnfc  or  wiiy,  or  i 
clothed  with  a  Hibnlfin"  and  flpone-y  herlmtre,  or  ' 
occupied  by  ^ucks  with  iceding-habits  adapted 
to  poor  i^ns  or  moorish  hilled  or  half-waste 
mount:iin<!,  ihc-y  will  be  equally  haunted  by  the 
footrot  whether  it  be  asoibed  to  contagion  or 
attribnted  to  their  own  bad  propaiiBBi  The 
probability  is  that  footrot  in  certain  oircnm- 
stancefl  is  contagious,  and  in  the  great  majority 
of  circumstances  is  not  so ;  and  the  certainty  is, 
that,  for  aU  piaotioel  porpsasi;  it  may  either  bs 
reguded  as  contagions  or  not,  provided  the  pas- 
tures and  the  sheep  be  properly  adapted  to  each 
other,  and  both  be  mtintained  in  a  normally  iur 
condition.    The  grand  poHcy  in  reference  to  the 
disease  is  prevention;  and  this  will  mainly  be 
effected  by  having  all  the  naturally  wet  postmes 
in  a  state  of  thorough  drainage,  and  by  nernr 
suddenly  transferring  a  flock  from  a  dry  pasture 
to  a  moist  one,  from  a  hard  pasture  to  a  soft  one, 
or  from  a  seanty  paetore  to  a  Inmiriant  ona. 

The  principal  means  of  cure,  whrn  fnotrot  ac- 
tually makes  its  app^muioe,  are  paring  away  the 
detadied  boof,  and  dzeesing  tba  suRhee  with 
muriate  of  antimony  or  some  other  OHMtic  sub- 
stance. "When  a  sheep  halts,"  says  Mr.  Read, 
"let  your  attendant  cast  him ;  then,  if  the  hoof 
is  toe  hmg;  pars  it  en  a  lord  with  the  sole,  shorten 

the  tor.  and  be  particnlnr  in  r'<;amining  the  fcw)t 
between  the  claws.  If  it  is  swollen,  looks  red,  or 
has  any  ^eehaife  of  bkodljr  senm  ooahif  from 
any  fissure  or  fissures,  let  the  solution  of  the  bi- 
chloride of  mercury  or  hydrochloric  acid  be  well 
applied  to  the  part  by  means  of  a  little  tow  , 
twisted,  or  a  small  flat  pieoe  of  whalebone ;  and, 
in  this  stage  of  the  complaint,  one  dressing  is 
usually  soffioiant  There  is  nothing  so  much  de- 
sifod  by  the  ftmasr  aa  an  application  which  will 
at  once  put  a  stop  to  this  complaint.  Thr  trouble  | 
it  would  save  is  incalculable,  when  we  coniider  I 
the  time  it  takes  to  dress  the  feet  every  day  of 
from  30  to  60  or  100  sheep.  If  abeoes^s  liave 
formed  around  the  coronet,  and  burst,  they  usu- 
ally have  two  or  three  fistulous  openings,  which, 
irith  yoor  silvBr  piobo,  yon  will  eoon  discover. 
Ann  the  e|»  of  the  probe  Willi  a  littla  tow  dippMl 
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in  the  adoiion,  ud  draw  it  through  the  sinos  1  seated  by  numbers  or  lineB.  Under  this  point  of 
«r  ■Uwiwe.  If  thef  •xtend  into  the  joint,  the  view  they  nre  eooeideTed  hj  the  tn«tbemftttoiaii ; 


same  thing  must  be  done.  Twice  is  most  com- 
monlj  safficient  to  apply  the  solution  in  these 
cases ;  and  oftentimes,  when  jou  attempt  to  pass 
the  probe  the  seoond  time,  jou  will  not  be  able, 
from  it;  being  filled  with  coagulated  lymph.  If 
anj  of  the  discharge  is  between  the  cnist,  pare 
the  woSb,  mad  with  a  Hmther  or  syringe  ap^jy  it 
to  the  part.  Fungus  is  sere  to  sprout  from  any 
part  where  the  sole  or  crust  is  lost,  and  rapidly 
viU  U  •pnwt.  Agrieollsriilt  ud  shepherds  are 
•t  ft  hm  in  curing  these  morbid  growths,  as  they 
re!»i»t  nmrlv  all  the  caustic  applic?»tion§  in  use, 
both  eniptncai  arid  those  contained  m  the  ma- 
tcns  madiea.  Butyr  cf  antiiBOBj,  qnialcsilTer 
and  aqtiAfortis,  and  numerous  other  applications 
are  of  no  avail,  especially  if  the  disease  is  of  long 
ttaadfaig  There  is  bat  one  qvioic  and  effectual 
remedy,  that  is  the  hot  iron,  which  will  do  more 
good  in  five  minutes  than  all  the  caustics  in  our 
pharmacy." — The  Veterinarian. — Quarterly  Jour- 
nal of  Agriadtwrt. — Tranmctiom  of  the  B^Uand 
Sfjcifty. — Journal  of  the  Eni^iih  Affriculhtml  So- 
ciety.— ispooTier  on  Sheep. — ClcOer't  CatUe  Doctor. 
— JfflsdMsat  •»  SUt^  Btain^B  Fsfltw'iMrjr. 

FOOT-SCRAPER.  A  small  fixture,  at  the  en- 
trance of  TBStibuie,  dwelling-house,  conservatory, 
AnMOea,  or  Mnpartment  of  the  flower-garden, 
te  clearing  away  (Mtthjr  matter  from  the  human 
phoe  or  boot.  Some  verv  simple  forma  of  foot- 
scrapers  are  in  use  for  gardens. 

VOOT-TBSVCB.  AMaallaaifiwedmiD^Bbovt 

a  f'>ct  in  width. 

FORAGE.  The  fodder  and  food  of  domesti- 
eiisd  attiaaals,  particularly  «f  haiMn  and  oattle. 

The  woxd  forage  is  used  sooMtiiiies  in  the  sense 

of  fodder,  sometimes  in  the  sense  of  all  bulky 
food  whethtf  of  the  nature  of  ballast  or  of  the 
nature  of  ridi  aHMnt,  sooietiiDee  in  tha  smia 
'•Tall  herbage  or  rrnminnoT'?!  focd,  nnd  <^'nietime8 
in  the  sense  of  all  vegetable  provender  whatever, 
»hslh<i  tmUrn.  as  it  grows,  or  ent  down  and  given 
in  the  way  of  soiling,  or  \mriously  pr^and  and 
given  in  the  form  of  hay  or  mixtures. 

FORCE, — ^in  mechanies.  That  unknown  cattsc 
aMab  ptoddMi  a  dtfUBfa  fa  the  itate  of  a  body, 
as  to  motion,  rest,  pressure,  &c. ;  that  i«, 
ever  produees  or  tends  to  produce  motion,  or  a 
Aaae*  of  motiea  in  any  body,  is  oaDed  force. 
According  to  this  d  finition,  the  musculnr  ; '  wcr 
oi  animahi,  as  likewise  pressure,  impact,  gravity, 
are  oosiridered  as  fbroec,  or  ■onroes  of  notion, 
ilhMBf  avident,  from  daily  experience,  Uiat  bo- 
dies expf'«*d  to  til  a  free  acti<m  of  any  of  these  are 
either  put  into  motion,  or  have  their  state  of  mo- 
lisA  ahangedl  AD  teaei,  hawaver  vaiiow,  are 
measarci"!  l>v  the  oflTccts  which  tho)-  profluce  in 
like  circumstances,  whether  the  effect  be  creating, 
aeeslmtii^,  retarding  or  deflecting  motions ;  the 
rtanlt  of  same  general  and  commonly  observed 
force  is  taken  for  unity,  and  with  this  any  others 


all  else  falls  within  the  province  of  the  universal 
philosopher,  or  the  metaphysician.  When  we 
say  that  a  force  is  represented  by  a  right  line,  A 
B,  it  is  to  be  understood  that  it  would  canse  a 
material  point,  situated  at  rest  in  A,  to  run  over 
the  Une  A  B,  whi<^  is  called  the  direction  of  the 
fcrea,  to  m  to  arriva  at  Bat  Ae  and  of  agiven 
time,  while  another  force  would  cause  the  same 
point  to  have  moved  a  greater  or  less  distance 
front  A  in  the  iaoia  time,  flee  the  figure  bdow. 

Midiaiiical  forces  may  be  reduced  to  two 
sorts;  one  of  a  body  at  rest,  the  other  of  a  body 
in  motion.  The  former  is  that  which  we  con- 
ceive as  residing  in  a  body  when  it  b  supported 
by  a  plane,  suspended  by  a  rope,  or  balanced  by 
the  action  of  a  spring,  &o.,  being  denominated 
preuute,  tension,  foree,  or  «m  merfHO,  sefteiiMfib, 
conatiu  movendi,  and  which  may  always  bo  esti- 
mated or  measured  by  a  weight,  viz.,  the  weight 
that  sustains  it.  See  Strehots  or  Matsmau. 
To  this  class  of  forces  may  also  be  referred  oen* 
tripetal  nnd  cfntrifagal  forces,  though  they  re- 
side in  a  body  in  motion,  because  these  forces  are 
honogeneeiu  to  weigbta,  pmsuree,  or  tensions 

of  any  kind.  The  force  of  a  body  in  motion  is  a 
power  residing  in  that  body  so  long  as  it  con- 
tinue its  motion ;  by  means  of  which,  it  is  able 
to  remove  obilaelea  lying  in  its  way,  to  lessen, 
destroy  or  overcome  the  force  of  any  other  mov- 
ing body,  which  meets  it  in  an  opposite  direction ; 
or  to  fttnaouat  tha  largaet  dead  pfesmra  or  to* 
fiistanco.  as  tension,  gravity,  friction,  kc ,  for 
some  time,  but  which  will  be  lessened  or  de- 
stroyed by  snoh  nriftanee  ai  leeteni  or  dfetroyo 
the  motion  of  tha  body.  This  is  called  vie  motriXf 
mo^^ng  force,  or  motive  force,  and,  by  some  lite 
writers,  vit  viva,  to  distinguish  it  from  the  vie 
MeraM,  ■pOKOB  OI  DOIOrBL 

Cornpo-.ifir,n  of  Forcfs  mny  he  thus  defined:  If 
two  or  more  forces,  differently  directed,  act  upon 
tha  aama  body,  at  tha  nme  ^e,  aa  the  body  in 
question  cannot  obey  them  all,  it  will  move  in  a 
direction  somewhere  between  them.    This  is 
called  the  compotition  and  remolution  of  forces  or 
of  motion,  and  aaaj  be  illustrated  in  tha  following 
mjinner:  Suppose  a  body,  A, 
to  be  acted  upon  by  a  force  in       o  n 
dkodireetion  A  B.whila,  at  tha 
same  time,  it  is  impelled  by 
another  force  in  the  direction 
A  C,  it  will  then  move  in  the       A  a 
direction  A  D ;  and  if  the  lines 
A  B,  A  C,  be  made  of  lengths  proportion  a  tr*  to 
the  forces,  and  the  lines  C  D,  D  B,  be  drawn 
parallel  to  them,  so  as  to  eompleta  tha  panlldo- 
pram  A  B  T)  C,  then  the  line  which  the  body  A 
will  describe,  will  be  the  diagonal  A  D ;  and  the 
length  of  this  lina  will  fa|MKHcnt  tiie  fbroe  with 
which  the  body  will  nova.  But  if  the  body  be 
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impelled  by  eqnal  force?!,  nctinp  nt  ris^ht  angles 
aay  be  compared^  and  their  proportions  repre-  j  to  each  other,  it  will  move  in  the  diagonal  of  a 
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square.  TnatoneM  in  BBtim,  of  motion  produotd 

by  several  powers  acting  at  the  same  time,  are 
innumerable.  A  ship  impelled  bj  the  wind  and 
tide  is  one  well  known ;  a  paper  kite  acted  upon 
in  one  dtreotion  by  the  wind,  and  in  MMther  by 
the  string,  is  another  instance. 

Animal  Force,  <u  applied  U)  Maehinety. — All 
maehinM  sn  irapdkd  eithw  \ff  fbo  exotion  of 
animal  force  or  by  the  application  of  the  powers 
of  nature.  The  latter  oomprtse  the  potent  ele- 
mei^tiofwnter,  air  Mill  fire.  Thefcnneriforaire 
common,  yet  so  variable  a«  hardly  to  admit  of 
cnl^'iiTntion.  It  depf^nds  not  cmlT  on  the  vigour 
of  the  individual,  but  on  tlie  dilierent  strength 
of  the  partionlar  muscles  employed.  Evorjaiii^ 
mal  exertion  nttpudccl  bv  f:\tigue;  it  soon  re- 
laxes, and  would  speedily  produce  exhaustion. 
Tlie  most  profitable  mode  of  applying  the  labour 
of  animals,  is  to  vary  their  muscular  action,  and 
revive  its  tone  by  short  and  frequent  intervals  of 
repose.  The  ordinary  method  of  computing  the 
cffeott  of  human  labour  is,  firom  the  weight  which 
it  is  capable  of  elevating  to  a  certain  height,  in 
a  given  time,  the  product  of  these  three  numbers 
eKprearfng  the  abMlnte  qnanttty  of  porfbtmanoo. 
This  was  rectciierl  V  v  I>aniel  Bernoulli  and  De- 
saguliers  at  2,000,000  lbs.  avoirdupois,  which  a 
man  could  raite  one  foot  in  a  day.  But  our  civil 
engineers  have  gone  much  farther,  and  are  ac- 
customed, in  their  calculations,  to  assume,  that 
a  labourer  will  lift  10  lbs.  to  the  height  of  ten 
■Mood,  and  it  aUe  to  eontfaraa  tneb 

exrrti  -'n  fir  trm  h-urs  orich  I'lriy,  thus  accumulat- 
ing the  performance  of  3,600,000.  But  this  esti- 
mate aaeraf  to  ba  drawn  fnm  the  prodnat  of 
momentary  exertions,  under  the  most  fisvoarable 
circumstances ;  and  it  thereff-rc  preatly  exceeds 
the  actual  results,  as  commonly  depressed  by  f»- 
tlfnc^  and  curtailed  by  the  nnavoi^bfe  waale  of 
force.  Coulomb  has  fumishr^  tbr  mo'^t  acoarato 
and  varied  obsenrations  on  the  measure  of  human 
labour.  A  nan  will  elimb  a  ilalr,froai  TOtolOO 
feet  high,  at  the  rate  of  45  feet  in  a  minute. 
Reckoning  his  weight  at  155  lbs.,  the  animal  ex- 
ertion for  one  minute  is  6,975,  and  would  amount 
to  4,180,000  if  continued  for  ten  houn.  Bot 
such  exercise  is  too  violent  to  >ti?  ofton  repeated 
in  the  course,  of  a  day.  A  person  may  clamber 
up  a  mmIc  mo  feet  high,  by  a  ladderetdr,  fn  90 
minutes,  and,  consequently,  at  the  rate  of  2-'  ft. 
each  minute;  his  efforts  are  thus  already  im- 
paired, and  the  performanoe  reaches  only  3,875 
in  a  minute.  But,  under  the  ineuabianee  of  a 
load,  the  quantity  of  action  is  still  more  remark- 
ably diminished.  A  porter,  weighing  140  lbs., 
waa  foand  wHUnf  to  dimb  a  atair  40  feet  high 
2C6  times  in  a  day ;  but  he  could  carry  up  only 
66  loads  of  fire- wood,  each  of  them  1G3  lbs. 
weight.  In  the  fermer  caae  bli  daily  perform- 
anoe waa  very  nearly  1,500,0^)0 ;  while,  in  the 
hitter,  it  amounted  only  to  808,(X)0.  Th*'  q-ian- 
I  tity  of  pcrmaaeut  effect  was  hence  only  about 
I  700^000^  or  aeareelj  half  tha  labour  tnrted  in 


I  niere  eiKmblaif.  In  tiie  driving  of  pOea,  a  ked  ' 

of  42  lbs.,  called  the  ram,  is  drawn  up  34  ftet 
high  20  times  in  a  minute;  but  the  work  has 
been  eonridarad  an  fatiguing  as  to  endnre  only 
three  houff  n<daf.  Xhis  gives  about  630,000  for 
the  daily  performnnce.  Nearly  the  same  residt 
is  obtained,  by  computing  the  quantity  of  water 
I  wUeb,  bf  aaeans  of  a  donble  bo^et,  a  man  drew 
'  up  from  a  well  lie  lifted  36  lb?  7  20  times  in  a 
j  day,  from  a  depth  of  180  feet,  the  total  effect 
I  being  518,400l  A  ikOflil  labouier,  woitaBf  In  a 
field  with  a  large  hoe,  creates  an  efiect  equal  to 
728,fX>n.  When  the  agency  of  a  winch  is  em- 
ployed m  turning  a  machine,  the  perfornumoe  is 
atin  greatar,  aasounting  to  845,000.  In  all  thsas 
instances,  a  certain  weight  is  heaved  up,  but  a 
much  smaller  effort  is  suffioieot  to  transport  a 
lead  horfaontallj.  A  man  oonld,  in  the  apaee  of 
a  day,  scarcely  reach  an  altitude  of  two  miles  by 
climbing  a  stair ;  thoa|^  he  will  easily  walk  over 
30  miles  on  a  smooth  and  levd  road.  Bat  he 
would,  in  the  same  time,  carry  130  lbs.  only  to 
the  fourth  part  of  that  distance,  or  1\  miles. 
Assuming  his  own  weight  to  be  140  lbs.,  the 
quantity  of  horlaental  aetion  woidd  ameot  to 
42,76.?, 000,  or  2"  times  the  vertical  performnricc  ; 
but  the  share  of  it  in  oonvejing  the  load  i« 
20,961,780,  or  abovt  SO  tlmea  what  waa  spent  in 
its  elevation.  The  greatest  advantage  is  obtained 
by  reducing  the  burden  to  109  lbs.,  the  length 
of  journey  being  augmented  m  a  higher  ratio. 
Theae  iiMwlla  am  apparently  balew  the  avanfe 
of  English  labour,  which  is  not  only  more  vigor- 
ova,  but,  in  many  cases,  quite  over-strained. 
Hodevate  amition  of  strength,  joined  to  regn- 
larity  and  perseverance,  would  be  more  conducive 
to  robust  health,  and  the  comfortable  duration  of 
human  life.  A  porter  m  London  is  accustomed 
to  <any  ft  burden  of  aoolba^at  therataef  tbraa 
miles  an  hour.  In  the  same  metropolis,  a  oouple 
of  Irish  ohairmen  oontinne^  at  the  paoe  of  four 
ndka  aa  hevr,  nnder  %  lend  of  SOO  Rm  fh«e 
exertions  are  greatly  inferior,  howevr^r,  to  the 
labour  performed  by  porters  in  Turkey,  the  I<e- 
vant,  and  generally  on  the  shores  of  the  Medi- 
tenanean.  At  Constantinople,  an  Albanian  por- 
ter will  carry  BOO  or  900  lbs.  on  his  back,  stooping 
forward,  and  assisting  his  steps  by  a  sort  of  staff. 
At  llaiwjike,  fear  portera  eomnonly  eany  the 

immense  louJ  of  nearly  two  tons,  by  means  of 
soft  hods  pesstog  over  their  heads,  and  resting 
on  their  ahooUen,  with  tha  anda  of  pol«i,ft«n 
whiah  the  goods  arc  suspeadai.  Aeootdlig  to 
some  cxperimpnts  of  the  late  Mr,  Buchanan,  the 
exertions  of  a  man  in  working  a  pump,  in  tum- 
ingn  windb,  in  ringlnf  n  batt,  and  in  rowing  a 
boat,  are  as  the  numbers  100,  1(^7,  227,  and  848. 
But  those  efforts  appear  to  have  been  ooatiaued 
for  no  great  length  of  ttnati  The  Grade  asanea, 
in  the  Dardanelles,  araaataoned  more  skilful  and 
vitrorons  in  the  act  of  rowing,  than  those  of  any 
other  nation.  The  Chinese,  applying  both  thsit 
handa  indthahrfeat»ara  aaad  to  furpaiiallpwvia 
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in  giTing  impobion  to  boats  by  scuUing.  The 
'  M«wilrMM«f  inm  differ  nttorimllf  in  ■treogth, 

biTt  still  greater  diversity  results  from  the  consti- 
tutioa  aiul  habits  of  ih«  indindoaL  The  Euro- 
pasnasd  IritAoMRicmifhMndftiitt  are,  on  the 
whole,  more  powerfal  than  the  other  inhabitants 
'  of  the  j;lobe:  and  man,  reared  in  civilized  so- 
.  ciety,  Li  a  robuster  and  more  vigorous  animal 
'  than  the  eavigeL  In  the  temperate  climates, 
likewise,  men  nrc  rripnWe  of  much  harder  labour 
I  than  under  the  influence  of  a  burning  sun. 
I  OooloBb  reBHfci»  that  the  Fteneh  eoldien,  em- 
ployed on  the  fortifications  of  the  Isle  of  Marti- 
'  Biqae,  became  soon  exhausted,  and  were  unable 
;  to  perform  half  the  work  ezeented  by  them  at 
'  home.   The  most  violent  and  toilsome  exertion 
of  human  labour  is  performed  in  Peru,  by  the 
I  carriers,  or  earjnimw,  who  traverse  the  loftiest 
'  Bonataio^  anA  damher  aloag  Ae  eidee  of  the 
must    tremendous   precipices,   with  travellers 
seated  on  chairs  strapped  to  their  backs.  In 
I  thia  nmmer,  they  convey  loads  of  12, 14,  or  eiven 
IB  stone ;  and  possess  such  strength  and  action, 
a.^  to  I>e  able  to  pursue  their  painful  task  eight 
or  luoe  houra,  for  several  successive  days.  These 
mm  are  »  vagabond  race,  consisting  mostly  of 
molattoes,  with  a  mixture  of  whites,  who  prefer 
a  liie  of  hardship  and  vicissitude  to  that  of  oon- 
staoi  thoogfa  moderate  labour.  When  a  man 
stands,  he  pulls  with  the  greatest  effect ;  but  his 
po-srer  of  traction  is  much  enfeebled  by  the  labour 
of  travelling.   If  «  denote  the  number  of  milee 
which  a  person  walks  in  an  hour,  the  force  which 
he  ererts  in  dragging  forward  a  load  will  he  ex- 
pressed nearly  by  {  (12— 2»)'.  Thus,  when  at  rest, 
he  poQe  with  a  fimie  of  about  8ft  Uw.aToird«poie; 
but  if  he  walks  at  the  rate  of  two  miles  an  hour, 
his  power  of  traction  is  reduced  to  14  lbs. ;  and 
it  he  quicken  his  pace  to  HtHU*  milai  an  liour,  he 
am  dntw  only  3  lbs.  Then  ii»  ooueqmiitly,  a 
wrtain  velocitv  rrhich  procures  the  frreate«it 
effect,  or  when  the  product  of  the  traction  by  the 
^tloeity  becouiea  a  naximaai.  Ihis  takee  plaoe 
when  he  proceeds  at  the  mto  of  two  milea  an 
hoar.   The  utmoet  exertion  which  a  man,  walk- 
ii^  might  Mstittna  i»  make,  in  drawing  up  a 
wtig^  bf  mnaiis  of  a  pulley,  would  amount, 
therefore,  in  a  minute,  only  to  2,430;  but  if  he 
applied  his  entire  strength,  without  moving  from 
thm  q»ot,  b*  eonld  produce  an  effect  of  3,675. 
The  labo  -ir  of  a  horse  in  a  day  is  commonly 
nokoDcd  equal  to  that  of  five  men ;  but  then  he 
wovks  only  eight  heutt,  while  a  man  caiilf  eoD- 
tinu^  his  exertions  for  ten  hours.   See  the  ar- 
ticl<^  DKAtroBT  and  Aximal  Powbb. 

FORCEPS.  A  small  hand  instrument  for  lift- 
ia^.  a^oatioA  MunpreMBg, •or  twisting  minute 
c^j^cta.  It  has  a  great  variety  of  forms  and 
•iaee,  aad  may  be  made  of  a  considerable  variety 
«f  materiah.  and  ie  need  in  "wry  mtokj  naeful 
sirta,  and  in  the  experimental  departments  of 
•ereral  scieneea.  A  small  forceps  is  requisite  for 
exaautting  the  parts  of  iaaects ;  a  platina-pointed 


steel  forceps  is  requisite  in  some  of  the  analytic 
proeewei  «f  ehemlatiy;  and  a  nieely  ihatied  Ibf^ 

ceps,  with  rather  sharper  teeth  than  tfie  common 
kinds  of  forceps,  is  now  very  successfully  used  for 
stopping  arterial  hemon-h«ge  in  a  hone  or  ox, 
by  giving  the  bleeding  vessel  four  or  five  twists. 

FORCINCl.  The  accelerating  of  the  growth  of 
garden  plants,  bo  tis  to  obtain  their  flowers,  fruit, 
or  other  economical  or  edible  produce  at  an  ear* 
Her  period  than  they  would  natur.iUy  yield  it  in 
the  open  air.  Some  phints  refuse  to  be  forced, 
and  others  are  greatly  damaged  by  being  foroed ; 
but  vast  numbers  of  both  the  most  useful  and 
the  most  beautiful  can  be  forced  with  more  or 
less  facility,  without  detriment  to  either  the 
quality  of  their  prodooe  or  the  ^gonr  of  their 
constitution  But  a  necessary  condition  of  main- 
taining full  health  in  even  the  most  easily  forced 
and  lengeet4iT«d  pwennkd,  ia  to  alkw  it  eneh 
periods  of  repose  as  shnll  coinpensatc  for  the 
periods  of  its  stimulation.  Forcing  was  known 
among  the  ancient  Romanik  and  praotiaed  from 
early  times  in  England;  and  now  it  constitutes 
a  very  large  part  of  the  care  of  all  ronniderable 
gardeners,  whether  for  floral  display,  for  the  pri- 
vate gentleman's  table,  or  for  the  publio  vegetable 
market.  Theforcinrof  f^q  me  kinds  of  plants,  parti- 
cularly such  as  require  considerable  heat  but  little 
light,  iioendaeted  in  pits,  sheds,  and  oellafS}  tba 
forcing  of  other  kinds,  particularly  such  aa  ain 
but  slightly  tender  and  require  blanching,  is  con- 
ducted on  hotbeds  with  various  sorts  of  coverings 
in  the  open  ground ;  and  the  forcing  of  the  great 
m^ority,  including  plants  of  almost  all  classes 
and  for  almost  all  purposes,  is  conducted  by  means 
of  flnee,  irfpee,  or  other  methods  of  radiated  heat, 
ranging  in  tKgrcc  and  kind  from  the  hot-wall  of 
an  orchard  to  the  fervent  atmosphere  of  the 
stoTe-hooie.  See  the  artielea  Hotbbd,  Uothousb, 
and  Oakdkm.vo. 

FOREHAND.  The  fore-part  of  the  trunk  of 
the  horse,  or  part  immediately  before  the  rider. 
It  has  to  support  and  direot  the  neck  and  head, 
nnrl  is  attached  to  the  f  rrr;or  by  a  great  strength 
and  peculiar  arrangement  of  muscles.  In  a  saddle 
horse,  it  dtoold  be  li^t  and  iinbardened ;  but  in 
a  draught-horse,  it  requires  a  sufficient  body  of 
muscle  to  combine  the  labour  of  propelling  with 
that  of  supporting.  "  The  service  derived  from 
extra  weight  of  the  forehand,  in  hocaes  used  solely 
for  the  draught  of  heavy  burdens,  may  be  thus  il- 
1  ufitrated : — Suppose  a  horse  endeavouring  to  make 
its  way  up  hill  overloaded,  or  as  ncaily  aa  poeribla 
balanced  by  his  load ;  he  uses  all  his  muscular 
force  in  vain ;  he  cannot  advance,  and  it  is  un- 
certain which  will  obtain  the  mastery,  he  or  his 
load ;  this  is  immediately  decided  by  pbMnng  a 
boy  or  other  weight  across  his  shoulders ;  he  is 
then  enabled  almost  magically  to  proceed,  with 
fhdUty,  ovareoming  his  load  bf  means  of  a  lew 
extra  pounds  on  the  fore-patt  of  the  body.** 
[Winter  on  the  Horse.] 

FOREHEAD.  The  upper  part  of  the  front  of 
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3S»  FORESTALLING. 

aa  aalfnal^luMd.  Tin  hnhmi  of  some  tpeoiea  of 

domustic  animals  has  a  very  different  form  from 
that  of  othora  ;  the  foreheads  of  different  breeds  of 
thtt  samu  species  cooaiderabl/  v&rjr ;  aud  the  furc- 
ImmI  of  a  good  male  of  ilM  man  breed  may  be 
very  obscrTahly  shavler  Mftd  buoader  lluuDL  tbat 
of  a  good  female. 
FORBLBCK  8m  Lm. 

FORESTALLING.   The  baying  or  bnrgaining 
for  any  corn,  cattle,  or  other  merchandtso,  by  the 
way,  before  it  comes  to  any  market  or  fair  to  be 
I   sold,  or  as  it  comet  from  beyond  the  teas,  or 
otherwise,  towards  nny  port  or  creek,  to  sell  the 
same  again  at  a  higher  price.  At  the  common 
law,  ell  endeftvmnrs  to  enliuioe  the  prioe  of  mer- 
chandise,  and  all  practices  which  have  a  tendency 
I  thereto,  whether  by  spreading  false  rumours,  or 
'  by  purchasing  things  ia  %  mttket  belbra  the  ec- 
I  omtomed  hour,  or  by  bnying  and  selling  again 
;  the  same  thing  in  the  same  market,  or  by  such 
j  deriocfl,  aro  criminal,  and  punishable  by  fine  aud 
I  itaprisonmeni. 

;     FORESTS.   The  great  importance  of  wood  to 
j  society,  and  the  rapid  decrease  of  forests,  if  par- 
I  tieukr  owe  is  not  taken  of  them,  have  led,  m 
:  modem  times,  to  a  careful  investigation  of  the 
'  subject  of  the  Tnanagcmcnt  of  forests,  and  every 
I  thing  connected  with  it.  The  Germans,  who  first 
1  taught  mining  tia  a  science,  were  the  first  who 
treated  scientifically  of  the  management  of  forests, 
and  established  forest  academies,  in  which  all 
bnmehee  of  the  knowledge  relaifaig  to  tihem  «s« 
taught.    The  principal  branches  taught  in  them 
I  are  the  following ;  forest  botany,  mineralogy,  zoo- 
logy, chemistry ;  by  which  the  learner  is  taught 
;  the  natnnl  history   :  i  rests,  and  the  mutual 
I  relations,  &o.,  of  the  different  kingdoms  of  nature. 
He  is  also  instructed  in  the  care  and  chase  of 
gmne^  rad  in  the  aorvejing  end  cultivation  of 
forests  60  as  to  understand  thr-  mode  of  raising 
all  kinds  of  wood,  and  supplying  a  new  growth 
as  fiut  as  the  old  is  taken  away.  The  pupil  is 
also  instructed  in  the  administration  of  the  for- 
est taxes  and  police,  and  all  that  relates  tu  forests 
considered  as  a  branch  of  revenue.   France  has 
likewise  paid  attention  to  her  forests,  and  has 
1  enacted  a  codf  forestier.    Th  '  rnfjiish  forest  laws 
I  have  reference  only  to  the  preservation  of  game. 
I  See  the  artldes  Wood,  PtavTura^  Oomon,  Sun, 

NcRSKKY,  and  Game-Laws. 
:       FORGE.    A  smithy  for  shoeing  horses.  Stalls 
or  frames  are  constructed  in  the  forges  of  Bel- 
gium, for  confining  the  horse  within  bars,  and 
fastening  his  foot  to  a  rail,  so  as  both  to  facilitate 
the  operation  of  shoeing,  and  prevent  the  risk  of 
restitmieBS  uid  Icieking.  The  shoeing  of  horses 
I    in  most  of  the  open  forges  of  Britain  is  performed 
!  in  circumstances  exceedingly  discreditable  to  the 
enlightenment  of  the  age,  hazardous  to  the  foot 
j   of  the  horse,  riskful  to  the  property  of  his  owner, 
and  both  perilous  to  the  safety  and  poorly  remune- 
rative to  the  toil  of  the  operator.  "  If  the  horse- 
sboer  blundsrs^"  pithily  rmatfcs  Mattin  Dojle, 


FORKING  OF  SOILS. 

*he  may  lame  a  horse  fat  months,  snd  esanot 

remedy  the  effects  of  his  momentary  awkward- 
ness ;  and  yet  the  most  careful  and  expert  smith 
has  no  extra  allowances  for  his  chances  of  l)eing 
kicked  to  death  by  a  colt  unaccustomed  to  the 
operation  of  shoeing."  See  the  Artide  Saonie 
or  Hoasn. 

FOROB-FURKACB.  The  foifo-fhrtaee  een- 

gists  of  a  hearth,  upon  which  a  Gre  may  be  made, 
and  urged  by  the  action  of  a  large  pair  of  doable 
bellows,  the  nozzle  of  which  is  inserted  throQgk 
a  \vall  or  parapet  constraoted  for  that  purpose. 
Black  lead  pots,  or  small  furnaces  of  every  desired 
form,  may  be  placed,  as  occasions  require,  upon 
the  hearth;  and,  tlie  tnbe  of  the  hellows  befa^ 
inserted  into  a  hole  in  the  bottom  of  the  furnace, 
it  becomes  easy  to  raise  the  heat  to  almoet  any 
degree  required. 

FORGET-ME-NOT,— botanically  Jf^ewfu  fa- 
hi.tfris.  A  small  herbaceous  plant,  common  in 
wet  places  throughout  all  Europe  and  a  great 
part  of  North  America.  The  root  is  perennial ; 
the  stem  about  a  foot  high,  bearing  alternate  and 
lanceolate  leaves,  and  small  blue  flowers,  disposed 
in  long,  lateral  and  terminal  spikes ;  the  enoDs 
is  longer  than  the  calyx,  tubular  at  the  base,  with 
a  flat  border  divided  into  five  equal  segments ; 
the  stamens  are  five,  and  the  style  single ;  the 
fruit  consists  of  four  naked  seeds.  It  belong? 
the  natural  order  boragint<f.  The  brilliancy  of 
the  flowers  renders  them  conspicuous,  notwith- 
standing ihehr  dhainntive  rise;  and  it  is  eonsi* 
dered  the  emblem  of  friendship  among  most  of 
the  nations  of  Europe,  probably  owing  to  its 
dear  Uue,  the  oolonr  of  fidelity.  This  little  flower 
plays  a  conspicuous  part  in  alhnms.  See  the  ai^ 
tide  SfonfioN-OBASS. 

FORGING.  The  ooUiflive  action  and  clicking 
noise  of  the  eontsct  of  the  hind-feet  of  a  enm- 
made  horse  with  his  fore-feet  when  trotting. 

FORGE- WATER.  The  water  which  has 
qucntly  oookd  hot  iron,  and  hu  heoome  impr^ 
nated  with  it,  hi  a  fiwjge.  It  was  liinnisilj  used 
by  farriers  as  a  tonic  and  a  lotion. 

FORK.  A  hand  implement  with  a  pronged 
head  and  a  kog  wooden  shaft.  Folks  tie  ef 
various  forms,  and  are  used  for  lifting  widely 
different  materials.  Forks  for  taking  up  loose 
straw  or  hay  ought  to  havo  spindly  and  Img 
prongs ;  forks  for  lifting  sheaves,  ought  to  have 
spindly,  pointed,  and  short  prongs ;  and  forks  for 
lifting  farm-yard  manure  or  digging  up  potaieei 
ought  to  have  flattened,  blunted,  and  somewhat 
dagger-shaped  prongs.  The  common  hay-fork 
of  Scotland  is  two-pronged,  spindle-headed,  anfl 
long-shafted,  and  is  proTlncially  called  "a  fi>w 
and  the  common  manure  and  potato  fork  of 
Scotland  has  a  shaft  and  croes-handle  like  thott 
of  a  spade,  and  has  three  flat  prongs  of  slbontths 
same  compass  as  the  blade  or  shovel  of  a  mti^ 
and  is  provincially  called  "a  graip." 

FORKEN-ROBIN.   An  earwig. 

FOBKIKa  OF  BOILS.  The  stirring  sad  pal* 
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FOSSIL  MANURES. 
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fCTtzing  of  tlie  gvonnA  hf  wamat  of  •  llAft-hc&ded , 

three-pronged  fork.  The  opention  is  sotneiimea 
performed  amonfj  growin|r  crops,  and  is  then 
somewhat  akin  to  hoeing,  and  produoe^  the  three- 
fold effect  of  deatrojing  weedn,  braiMng  dods, 
nnd  npratin?  the  BoU;  it  is  «oracticnps  perfi^nned 
for  loofleoiDg  and  gentlj  upnunng  young  potato- 
plants,  and  ia  tlim  of  pveoUw  dun^^ 
doubtful  tendency ;  and  it  is  at  other  times  per- 
formed for  breaking  tip  very  hard  or  oompact 
garden  soil,  and  ia  then  somewhat  akin  to  digging, 
or  serves  as  the  initiatory  process  of  spade-tiUage. 

FORMATION  (Geological).  By  this  term 
is  meant  a  mineral  bed  or  itratum}  differiDg  es- 
•sBtiilly  from  tiiat  lying  braeoth  ood  the  one 
altove,  both  in  ita  aspect,  its  mineral  oonatituents, 
and  its  foesil  contents,  if  any  arc  found  in  it.  In 
most  of  the  formations  there  are  some  mineral 
and  fo«il  aifiuities;  Hid  in  nwiiy,  ovm  where 
the  external  differences  are  apparently  complete, 
there  are  some  common  characters,  by  the  aid  of 
wUdi  »  passage  firont  one  to  ttie  other  eaa  be 
traced.  Thus  the  chalk  difTors  cwientially,  Inith 
from  the  green  sand  which  lies  beneath  it,  and 
the  plastic  clay  which  lies  above  it,  in  its  aspect, 
Ite  mineral  oonstitoenti^  md  Biaaj  of  its  fossil 
contents.  Yet  the  green  sand  passes  into  the 
chalk  marl,  and  this  last  into  the  chalk.  Their 
eommon  eharaoters  are  almost  obTious  enough 
to  warrant  our  clas.sjng  all  the  beds  of  chalk  and 
green  sand  in  one  formation,  did  not  the  creta- 
Oeone  and  flinty  characters  of  the  first  distinguish 
it,  in  a  marked  manner,  firoBS  all  tike  rest.  By 
fnrmniion,  also,  is  meant  an  assemblage  of  beds, 
dijstinct  from  each  other,  but  lying  in  a  group  in 
tt  determinate  order,  thewhole  having  a  common 
charrict-r  ■  .r  aniriity,  and  being  constantly  found 
in  a  particular  part  of  the  geological  series,  over- 
lying another  formation  dutinot  from  itself.  The 
ooliiio aeries  is  an  assemblage  of  this  kind,  having 
a  comTTir.n  oolitic  character,  from  the  lias  to  the 
Portland  oolite  inclusive,  notwithstanding  the 
importeat  depoiiti  of  Kimmeridfe  elay,  Oxford 
clay,  &c.  Ac,  which  occasionally  separate  the 
calcareoQS  lieds.  The  coal  formation,  also,  which 
is  »  seriee  of  altemate  beds  of  ooel,  date  day, 
sandi^tone  and  limestone,  is  illustrative  of  this 
kind  of  formation.  Coal,  it  is  tnie,  is  occn«ionally 
found  in  the  inferior  depositu  of  the  mill-stone 
grit,  the  oarbooifisffons  limestone,  fte.,  and  nnder 

drcnmstancr?,  that  inijrht  vrnrrant  our  rlri'-'jing 
them  all  in  one  group,  as  has  been  done  with  the 
eolitie  esries,  fkom  die  prevalence  of  tlw  osfitio 
character ;  but,  as  fossil  coal  is  only  iroiked  pro- 
fita)'!_v  in  hc'ds,  aT)ove  the  carboniferous  limestone, 
the  term  coed  Jormation  is  more  properly  re- 
stvieled,  ftr  the  pment,  to  these  beds,  until  n 
more  enlarirr  d  eipericnce  shall  produro  a  more 
philosophical  arrangement  of  the  whole  series. 
Tiie  unvarying  saeewiien  of  fevmntions  to  each 
other,  in  the  geol^od  series,  has  l)ecn  found  to 
exist  in  part*  of  the  earth  widely  separated  from 
eacit  other,  and  warrants,  not  only  the  belief  that 
11 


they  have  oooie  into  their  order  snoosidtelf,  but 
that  the  nennon  which  brought  each  formation  to 
its  place  were  of  one  elrifs,  whether  of  ii^eous  or 
of  aqueous  origin,  and  operated  simultaneously. 
Whether  we  oondder  the  invariable  snoeession, 
in  all  the  observed  parts  of  onr  pbnrt,  of  the 
gneiss  to  the  granite,  the  mica  to  the  gneiss,  and 
of  the  subsequent  primiUve  Umsetoneennd  dates, 
or  tim  deposits  of  the  carboniferous  limestones — 
we  cannot  but  look  to  a  contemporaneons  and 
regular  succession  of  causes,  for  the  production 
of  these  uniform  lesults.  And,  tlttiough  the  or- 
der and  continuity  of  the  series  arc  ranch  inter- 
rupted ocoaaionally,  it  is  less  difficult  to  believe,^ 
diat  pnrttoiikr  dronoMtMoee  hnv*  interrupted 
such  succession  and  oontinniiijri  Ibfta  fliel  th<7 
have  not  existed. 

FORMICA.   See  Ant. 

FOSSE.   A  ditch  or  moat 

FOSSIL  MANURES.  Any  mineral  raanores 
which  contain  <»ganic  remains.  The  phrase  is 
oommmdy  used  ivith  specid  wftwnee  to  oaleap 
reous  manures,  particularly  lime,  chalk,  Rypsum, 
marl,  and  calcareous  sand ;  but  it  ought,  in  all 
common  sense,  to  be  so  extended  as  very  specially 
to  include  fossil  bones,  mineralized  {iboqphates, 
and  all  sorts  (»f  fossilized  animal  substances  which 
can  be  obtained  for  the  fertilising  of  the  soiL 
The  IbUewing  important  passage  in  laebig^s  Let- 
ters on  Chemistry  refers  emphatically  to  fossil 
manures : — if  a  rich  and  cheap  source  of  phos- 
phate of  lime  and  the  alkaline  phosphates  were 
open  to  England,  there  can  be  no  question  that 
the  import  of  foreign  corn  might  be  atlogether 
dispensed  with  for  a  time.  For  these  materials, 
Bnghnd  is  at  prsosnt  dependent  upon  ftidgn 
countries ;  and  the  high  price  of  guano  and  fo- 
reign bone  prevents  their  general  application, 
and  in  suffWent  quantity.  Every  year  the  trade 
in  these  substances  must  decrease,  or  their  price 
will  rise  aa  the  demand  for  them  increases.  To 
restore  the  disturbed  equilibrium  of  constitution 
of  the  eoil,  to  fertilise  berfidds,  England  reqnirss 
an  enormou,'!  supply  of  animal  excremrnt^;  and 
it  must  therefore  excite  considerable  interest  to 
learn  that  she  possesses  beneath  her  idl  beds  of 
fossil  guano,  strata  of  animal  eanvements,  in  a 
state  which  will  probably  allow  of  their  l>eing 
employed  as  a  manure  at  a  very  small  expense. 
The  eeproUCsa  diseovered  by  Dr.  BuoUand  are 
thefo  excrements;  and  it  seemp  i  xtrerrjcly  proba- 
ble that  in  these  strata  England  possesses  the 
means  of  supplying  the  place  of  recent  bones,  and 
therefore  the  principal  conditions  of  improving 
her  agriculture,  of  restoring  and  exalting  the  fer- 
tility of  her  fields.  There  are  beds  of  ooprolites 
in  tlie  neighbourhood  of  Cliflon,  extemfing  for 

miles  along  the  bed  of  the  Severn  ;  and  fossil  e.t- 
crements  and  bones  are  found  at  Lyme  Regis, 
near  Bath,  and  nt  ISveaham.  The  osseous  breooia, 
found  in  many  parts  of  England,  deserves  especial 
attention,  as  it  is  highly  probnl>le  \h:\t  in  a  short 
time  it  will  become  an  important  article  of  cum- 
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ineroc.  What  a  curious  and  interMttng  sul|)eot 
of  oonrtemplatioo  t  In  thft  mmdiw  of  aa  ex^et 

animal  world,  Sngland  is  to  f^nd  the  means  of 
iaoreMoag  her  wealth  in  agrioultund  produce,  as 
A»  has  already  fimnd  the  gnat  mpport  of  her 

maoufactaring  industry  in  foesil  fuel,  tha  pre- 
8«rTc>d  matter  of  primeval  foxeot^  the  lenaiaa  of 

a  vegetable  world." 
F08TAL.  A  way  leading  from  a  maiaioadto 

a  Ifirjrr^  country  honso. 

FOTHERQILLA.  A  genus  of  ttardj,  decidu- 
ous, Noitii  Amefiean,  ornamental  ihnibii,  of  the 
witol^haael  tribe.  Four  species  or  varieties — for 
thoy  are  regarded  as  species  hj  some  CTiItivators. 
and  ns  mere  varieties  hy  others — were  introduced 
to  Britain  about  80  years  ago ;  and  all  are  white- 
flowered,  about  1  ^  r  O'et  high,  and  closf^ly  allied 
in  form  of  foliage  to  alders,  and  in  botanical  cha- 
raeter  to  the  amentaceooe  trees.  They  are  meet 
easily  propagated  by  layer!  np. 

FOUL,    flee  Fotus-rna-FooT. 

FOUL-FEEDING,  A  morbidly  voracious  and 
vitiated  appetite  in  any  of  the  domestic  animals, 
li':t  f"^?ecially  in  horses.  A  strong  feedinj?  horse 
has  simply  a  powerful  appetite,  and  eats  more 
than  tho  normal  <|imnti^  of  any  ordinary  fwo* 
vender;  hut  a  foul-feeding  horse,  besides  eatinp 
insatiably,  often  prefers  filthy  food  to  clean, 
sometimes  abandons  his  hay  for  tha  nhe  of  his 
puddled  and  filthified  litter,  and  not  infrequently 
pnts  vcuetahle  monld.  wet  clay,  or  any  kind  of 
nasty  weeds  and  miry  herbage  out  of  ditches. 
The  hahit  of  fonMbeding,  though  not  itsdf  a  dis- 
ease, is  a  d  cided  indication  nf  =:n-nc  serious  dis- 
ease in  either  the  intestines  or  the  stomach,  and 
particularly  of  inward  devastation  by  intestinal 
worms,  or  of  such  an  enlarged  and  morbid  oajMudty 
of  the  stomach  as  nothinpr  hut  some  heavy  or  mi- 
neral substances  can  even  temporarily  satisfy.  A 
foul-fecding  horse  ought  to  be  well  purged,  to 
have  a  s*^)lution  of  chalk  in  h\~  f^rink,  to  receive 
abundance  of  exercise,  and  to  he  kept  in  a  per- 
fbetly  olean  stall,  with  very  frequent  renowab 
of  fresh  and  (r'">od  litter. 

FOUL-IN-THE-FOOT.  A  disease  in  the  feet 
of  cattle.  It  presents  a  close  resemblance  both 
to  footrot  in  sheep  and  to  mild  casosof  qaittur  in 
horses,  but  really  difTors  from  both.  See  the  ar- 
ttolra  FooTBOT  and  Qc  ittor.  M.  Favre  of  Qeneva 
iooenhtted  tiw  feet  of  dieop  with  purulent  mat- 
ter from  the  feet  of  cattle  BufTcrin?  T  n!  in-the- 
foot:  buthedid  not  succeed  in  producing  any  symp- 
toms similar  to  those  of  (botrot  FouMtt4ho-fi>ot 
appears  to  be  always  occasioned  by  the  neglect 
and  ngcravation  of  wounds  and  ulcers  originatinc; 
in  mechanical  injury, — ^particularly  in  the  insi- 
nuating of  pleoes  of  lUte,  stone,  or  stiff  wood  be* 
twoon  the  claws  of  the  hoof,  or  in  the  wearing, 
splitting,  or  bruising  of  ike  horn,  and  consequent 
abrndmi  of  the  sensible  foot,  by  walking  fbr  an 
undue  length  of  time  upon  flinty  roads  or  other 
hard  and  erc'din;^  surfaces.  It  sometimes 
ascribud,  indeed,  to  a  uioist  state  of  tite  pastures, 


and  sometimes  to  contagious  action ;  but  mois- 
tnra  meniy  prwfiaposas  to  it  by  soOoai^g  tlis 
hoof  and  diirinishing  its  power  of  resisting  me- 
chanical injury, — and  oontagious  aciioa  caaiake 
place  only  when  the  disease  isoardesslysadora- 
elly  allowed  to  proceed  till  it  makes  copious  dis- 
chargee of  putrid  pus  upon  the  ground,  and  when 
the  boots  of  eomc  of  the  sound  cattle  are  lo  worn 
or  broken  ss  to  allow  this  pas  to  liavs  aoesN  to 
the  absorbents  of  the  foot. 

The  ulcers  of  foul-in-the-foot  usually  occur 
abont  the  ooronet,  and  extend  nnder  the  hoof, 
and  cause  much  inflammatory  action,  very  great 
pain,  and  more  or  less  separation  of  the  hoof ;  but 
they  very  generally  originate  in  nnevon  prenoie 
upon  the  sole,  and  rise  npward  from  a  crack  be- 
tworn  the  claw?  and  are  principally  or  wholly 
confined  to  one  side  or  claw  of  the  foot.  A  fetid 
pnralsnt  discharge  proceeds  from  the  ukwni  and 
a  sinus  may  sometimes  be  discovered  by  means  of 
the  probe  to  descend  from  the  ooronet  beneath 
the  hoof.  The  afieoted  animal  fa  OBCMsively 
lame,  and  may  possibly  suffer  suoh  emessive  pain 
as  to  lose  all  appetite  and  beoome  nakij  and 
emaciated. 

A  oommon  method  with  oow-doetmrs  is  to  dean 

the  foot,  to  ruh  it  backward  and  f  .rw  rLr.^  Lrf'-vren 
the  claws  with  a  cart-rope,  and  to  dress  it  with 
a  little  butyr  of  antimony ;  but  either  this  treat-  I 
ment  or  anything  similar  is  both  coarse  and  in- 
humane.   If  the  disc^  have  a  very  mild  form, 
or  be  merely  in  the  initiatory  stage,  it  may  be 
readily  oored  by  deaning,  fomentation,  and  rest, 
or  also  by  bleeding  from  the  veins  of  the  ooronet ; 
if  it  have  a  medium  character  between  mild  and 
vimlent,  it  may  be  oured  fay  deaning.  by  cutting 
away  the  loose  horn,  by  destroying  any  fungous 
prow  th  nnd  I  v  applyincf  n  little  butyr  of  auU- 
mony ;  and  if  it  have  a  very  bad  form,  or  have 
been  long  neglected,  or  have  beoome  very  aggra- 
vatrr!  it  'ivill  require  to  be  proTied,  lanced,  or 
otherwise  dealt  with  aooording  to  good  surgical 
praotioe,  and  afterwards  pooltioed  twins  arday 
with  linseed-meal,  and  fre<]uentl]r  but  lightij 
touched  with  butyr  of  antimony. 

FOUMART.    The  polecat. 

FOUNDATIONS.  The  foundation  of  every 
wall  or  building  onpht  to  be  depressed  or  sunk 
at  least  a  foot  or  two  below  the  general  surface  of 
the  land,  or  nindi  more  if  the  building  Is  large, 
in  order  to  guard  against  the  pf^^'ct^  r  f  frn^^t,  and 
to  insure  the  soil  from  not  being  washed  away  by 
rains  or  moved  by  other  causes ;  and  thfa  depth 
should  be  iqoieased  if  the  erection  fa  proposed  to 
1>e  made  on  an  eminence.  As  a  peneral  rtjle.  in 
making  foundations  for  brick  or  stone  wails,  the 
npper  vegetabfa  mould,  or  soft  eovering  adl  of 

the  lixnd,  should  ho  cut  through,  nnd  the  excava- 
tion be  carried  down  until  the  natural  firm  soil 
of  the  eonntij  is  readied.  Sheald  the  nnbadilhe 
rodi  or  hard  stone,  no  doubt  need  l>e  entertained 

of  the  po<>dnMs  of  the  foundation  to  hear  its  load  ; 
but  the  rock  or  stone  ought  to  be  under  gruund, 


1 


Digitized  by  Google 


FOUNDATIONS. 


855 


because  if  ib  U  exposed  laterally  to  the  action  of 
tbe  atinoiplien«r  nins,  it  mj  imwilder  and  dcoay 

'  with  time.    If  no  rock  is  met  with,  but  the  soil 
'  happens  to  be  clay,  gravel,  or  sand,  it  may  in  ge- 
'  neral  be  trusted,  provided  it  is  ground  that  hai 
I  not  been  dug  np  and  moved;  for  these  several 
soils,  at  the  depth  of  from  two  to  four  feet  be- 
neath the  T^etable  surface  raottld,  will  in  gene- 
ral be  fbond  hard  and  wmpaet  enovgii  t»  Iwar 
almost  any  load,  partictilarly  if  the  cnrth  pressed 
upon  has  no  opportunity  of  moving  o;r  escaping 
laterally.  Sand  is  almost  proverbially  a  bad  foun- 
dation to  build  ttpoa;  bat  it  is  only  so  when  it  is 
not  confined,  as  in  an  open  beach,  where  it  is  lia- 
Ue  to  be  washed  away,  or  even  drifted  by  the 
winds,  to  that  the  wall  maybeoone  andennined. 
But  when  6.ind  is  met  with  in  the  bottom  of  a 
foundation  trench,  in  a  tolerably  dry  state,  and 
is  to  be  eovered  on  its  apper  surface  with  the  in- 
1  tended  enetion,  it  maf  in  general  be  trusted  to 

as  safely  as  soi?  of  n  more  compact  !in<i  fixed  k  iiid. 
If,  however,  saad  coutaios  a  stoall  portion  of  loam 
or  day,  and  h  te  tiie  vieinikjr  of  a  spring,  or  is 
otherwise  mixed  with  :i  cmsidcrablc  quantity  of 
water,  it  will  be  semi-fluid,  and  will  poAsess  the 
property  of  fluids  of  giving  way  to  any  pressure 
,  exerted  upon  it  by  rising  upwards  or  expanding 
j   lateraHj,  when  it  is  denominated  fj^nclsnnrl^  nnd 
of  course  cannot  be  trusted  as  a  foundation ;  and 
when  thie  oeenrt,  the  treneh  mot  be  dng  deeper, 
and  as  much  of  t!i  •  u.  >  t  ^ind  as  possible  being 
taken  out  by  a  swiagiog  sooup  or  other  means, 
ito  place  mast  be  supplied  by  hard  stones  or 
rubble-work,  or  even  by  driving  pibe;  and  in 
snch  c:\5c?  bf'ton  nr  concrete  mortar  may  be  ap- 
I  plied  with  advantage   No  made  ground  or  em- 
bnakment,  tint  ia,  enrtb  that  hae  been  diifted  or 
I  moved  to  produce  a  kve!  s  irface,  should  be  trusted 
,  as  a  foundation  for  a  heavy  erection  until  it  has 
J  liad  several  yean  to  tettle  and  become  bard  and 
I  emnpact ;  for  netwithrtanding  an  embankment 
mrw  b  ivo  been  regularly  rammed,  yet  it  will  al 
ways  sink  or  settle  to  some  extent.  When,  there- 
fore, a  bttiUfog  ia  requiivd  upon  roeh  n  bottom, 
I  the  foundation  trenches  nhould  be  dug  through 
I  tbe  made  soil  to  tbe  untouched  earth  beneath  it. 
I  This  woold  often  lead  to  a  heavy  expense  both  in 
excnvntioo  and  in  brickwork ;  UieMfote  the  walls 
1  may  be  supported  upon  arches  standing  on  piers 
which  alone  go  down  to  the  solid  earth.  When 
n  fmndation  trendi  haa  been  dug  even  in  uatuo 
ral  ground,  it  frequently  happens  tJiat  the  entire 
length  may  not  be  equally  solid  and  hard.  Should 
soft  places  occur,  without  being  very  extensive, 
they  may  be  arched  over  as  above  d^ribed,  the 
arches  taking  their  abutments  upon  such  portions 
of  wall  as  are  built  upon  the  solid  ground.  When- 
ever feondationa  appear  denbtibl,  the  aolidity  of 
the  earth  is  tried  by  driving  stakes  into  it,  or  by 
'  the  use  of  an  iron  borer.  All  foundation  trenches 
should  be  perfectly  levd  at  their  bottom,  and 
'  need  not  be  wider  than  what  is  merely  necessary 
1  for  introdofiiognndlajing  theatoneaorhriokain 


mortar.  If,  therefore,  a  foundation  has  to  be 
fomed  in  the  dope  4^  a  bill,  tint  foundation 

should  not  follow  the  slope  of  such  hilt,  but  should 

be  cut  in  level  steps,  like  a  staircase,  except  that 
the  level  portions  may  extend  oonsideralilu  di&- 
tancea 

When  the  erection  about  to  be  constructed  is 
not  a  wall  of  equal  thickness  and  weight  through- 
out, hot  oottiittB  of  piers  witii  windowa  or  open- 
ings between  them,  or  of  columns  that  are  heavy 
or  have  to  carry  large  weights,  the  pressure  on 
the  foundation  will  not  be  equal,  but  will  produce 
a  greater  strain  immediately  under  such  columns 
or  piers  than  in  other  plucc  ";  A  frntiniTKr  foun- 
dation of  equal  strength  would,  therefore,  bo  sub- 
jeot  to  bend,  break,  or  looee  ita  right  lined  fisrm 
To  resist  such  unequal  pressure,  inverted  arches, 
or  what  are  technically  called  invert*,  are  resorted 
to.  These  are  noUiing  more  than  the  common 
arch,  constmeted  of  stone  or  brick,  (but  gene- 
rally of  the  latter  Tn:\torial,l  hni  placed  with  the 
convex  surface  of  the  arch  downwards,  instead  of 
in ilenaual  porition.  Soeh  trdwi,  off oonrae,  re> 
qnire  no  centring  for  their  construction,  but  the 
materials  of  which  they  are  formed  are  supported 
either  in  regular  curved  foundations  cut  to  a 
mould  bonrd  or  template,  if  the  ground  is  stiff 
day,  or  any  soil  that  will  hold  its  shape  withuttt 
orurobling.  or  &Utng  down,  or  more  frequently 
fai  eoneavitiee  fi>rmed  in  a  biriek  or  atone  founda- 
tion which  is  commenced  in  the  usual  right  lined 
horiiontal  direction.  Inverted  arches  are  also 
vny  useful  in  places  where  foundations  may  be 
Bnble  to  Ik)  undermined,  dieturbed,  or  earned 
away  by  a  fl  w  of  water. 

The  greatest  danger  to  be  apprehcaded  in  a 
fbvnAition  of  natnnl  aoil  whieh  may  appear  good, 
is  from  its  not  being  equally  hard  and  trustwor- 
thy in  every  part  of  its  length.  To  obviate  which, 
it  is  very  customary  to  lay  down  thick  oak,  or 
other  planks,  to  build  upon ;  but  this  is  by  no 
TTcnn^  a  good  practice,  unless  the  foundation  is 
so  deep  aa  toiainre  such  timber  being  constantly 
nndcr  water.  When  tUsia  not  tbe  eaie  the  tim-  ; 
her  will  soon  decay ;  and  whenever  this  occurs  \ 
the  wall  is  left  without  support,  or  perhaps  par- 
tially supported,  from  one  part  of  the  pUtform 
decaying  more  rapidly  than  another.  In  all  { 
ca.«f'!«,  therffore,  where  such  assistance  is  neces-  I 
sary  it  should  be  obtained  from  large  flat  stones 
of  die  ahb  fimnation ;  and  eome  of  the  vmrietiee 
of  slate  and  York  paving  are  excellent  for  this 
purpose.  Such  stones  should  he  of  sufficient 
thickness  to  sustain  the  superincumbent  weight 
without  breaking,  and  the  more  effectually  to 
guard  againi^t  this  accident,  they  should  be  very 
carefully  bedded,  or  be  so  placed  on  the  ground 
as  to  tosve  no  hollow  plaeea  under  them.  This, 
in  general,  may  be  pnarded  against  by  digging 
the  foundation  trench  wider  than  is  necessary, 
making  the  bottom  to  fit  or  suit  the  under 
surface  of  the  stone,  (should  it  not  be  quite 
flat,)  and  then  driviqg  earth  under  the  stone 
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at  ita  »i<lc«  bjr  a  Btune  hammer,  after  it  is 
phmd. 

The  ground  under  a  foundation  is  sometimes 
of  so  loose  and  open  a  nature  thnt  it  maj  not 
prove  solid,  even  if  excavated  to  a  very  consider- 
able distance,  and  when  thie  ii  the  case  the  driv- 
ing of  fiiUi  rany  become  necessary.  Piles  arc 
usually  made  of  whole  round  timber  cut  to  pro- 
per lengths,  or  of  bauUca,  from  whidi  the  rough 
bark  and  maj  projections  have  been  hewn  off,  to 
fit  them  for  passing  more  readily  into  the  ground ; 
and  the  descending  end  is  pointed  fur  the  same 
objeet.  Should  the  ground  be  bard  or  etony, 
the  end  will  require  the  assistance  of  a  wrought 


It  consists  in  inflammation  of  the  lamina;  which 
mdie  the  mil  of  the  hoof  to  the  oolBii4M>ne^a]id 

of  the  vascular  parts  of  the  sensible  foot  immedi- 
ately adjacent  to  these  laminse.  It  sometimes 
attacks  only  one  foot,  sometimes  two,  and  some- 
times ell  the  four ;  but,  in  a  great  uiiijonty  of  in- 
stances, it  attacks  either  nur  or  both  of  the  front 
feet.  A  chronic  form  of  it  sometimes  ooours,  and 
exhlUte  ^fmptome  eoniewhet  dmOar  to  tfaees  ef 
contraction  of  the  hoof ;  but  acute  infiammatioD 
of  the  sensible  Iaminn>  is  what  alsaoet  all  fiurieit 
perticularly  designate  fuimder. 

This  disease  is  occasioned  by  oventrainin;;  of 
the  lamina?  from  lonp  standing,  by  prolonged  or 


iron  point,  which  is  formed  with  four  spreading  excessive  driving  on  hard  roads,  bj  coQgcstioa 
tula  irith  hole!  throagh  them  for  nailhig  them  |  from  kng  confinement,  by  sudden  reaotien  fiem 

to  the  sidei  of  the  point  of  the  pile ;  the  upper  standing  in  snow  after  being  heated,  or  from  co- 
end  of  the  pile  mmt  likewise  be  encompassed  by   vering  with  wann  litter  after  prolonged  exposure 
a  strong  wrought  iron  hoop,  to  prevent  it  i'rom  ,  to  cold,  by  sudden  change  of  diet  frum  a  cumpa- 
splittlng  in  the  driving.    The  points,  or  thoes, ''  rativcly  cool  to  a  comparatively  heating  kind  of 
rnay  be  made  of  crt?t  ir  >n  for  soft,  sandy,  or  clay  j  corn,  and  by  translation  of  inflammatory  action 
soils,  that  being  a  cheaper  material,  and  the  point, '  from  some  other  part  of  the  body,  and  particu- 
or  shoe,  being  lost  fyt  ever;  bat  one  hoop  will ,  larly  from  the  ejres  in  ophthalmia  or  from' the 
serve  for  many  piles,  because  it  is  only  useful  lungs  in  pneumonia.  In  the  early  stages  of  foun-  i 
during  the  driving,  and  is  aft<»rwar(lf  ttskcn  off  dor,  a  horse  o>-ince8  great  pain,  shows  excessive  \ 
to  serve  for  other  piles.  Piles  are  uaod  for  a  two-   restlessness  of  foot,  and  tries  to  lighten  the  prcs- 
fold  oldeet,  one  of  which  is  to  condense  or  harden  sure  of  hia  body  on  the  diaeased  feet ;  in  the  more 
loose  ground,  M-bich  they  do  on  the  principle  of;  advanced  Ptages,  he  fevers,  breathes  }rard.  has  1 
the  wedge,  by  inducing  lateral  pressure ;  the  '  violent  throbbing  in  the  arteries  of  the  fetlock, ! 
other  b  to  tnutsfer  the  load  to  a  deeper  part  of  I  lies  down,  stretdtes  out  his  legs,  and  eomictinKS  \ 
the  soil  than  that  which  has  been  laid  bare,  when  ]  gazes  wistfully  upon  the  seat  of  the  disease ;  and 


it  is  found  that  tho  ground  increases  in  solidity 
as  it  descends,  or  ihat  a  solid  stratum  of  soil  ex- 
ists under  that  which  has  been  laid  open.  To 
produce  the  first  cfTc'ct  the  piles  need  not  he  more 
than  from  four  to  six  feet  in  length,  and  their 
lower  part  should  he  sqvared  and  gradually  ta- 
pered from  the  point  to  the  head,  so  as  to  give 
them  the  shape  of  elongated  pyramids;  and  if 
charred,  before  driving,  they  will  not  only  enter 
the  gronnd  more  easily  but  will  be  more  darable. 
For  the  second  object  the  piles  must  of  course 
be  long  enough  to  reach  the  hard  ground  from 
which  the  support  is  proposed  to be  derived;  and 


in  the  ulterior  stages,  if  no  efficient  remedies 
have  been  applied,  the  diseai^ed  feet  either  nato- 
laUy  recover  their  healthy  oondttton,  or  they  snp- 
pttrate,  slough,  cast  part  or  all  of  the  hoof,  and 
gradually  acquire  a  small,  weak,  new  hoo{^  or  they 
undergo  sndi  mortification  and  change  of  tissues  I 
as  to  render  the  animal  permanently  useless. 

The  shoe  of  a  fotmdered  foot  must  be  removed  ; 
the  wall  and  the  horny  sole  must  be  thinned  by 
the  knlte  and  the  rasp;  and  blood  must  be  let, 

not  later  than  the  sec  nd  day  of  the  disease  uf 
the  early  part  of  the  third,  from  the  toe  and  the 
jugular  vein ;  and  if  this  hit  remedy  have  been 


whenever  piles  are  long  they  ought  to  have  but  I  early  enough  used,  it  may,  if  necessary,  be  rc- 


littlc  taper  or  diminution  of  sixe,  (it  the  difficulty 
of  driving  them  will  be  much  increased.  Every 
pile  ehonld,  however,  have  some  taper,  beoause 
that  affords  material  assistance  in  enabling  it  to 
support  ita  load.  That  timber  should  bo  selected 
for  piles  that  is  known  by  exfierienoe  to  be  least 
liable  to  decay  under  ground,  and  it  should  be 
straight  grained  and  tolerably  free  from  kiiDts 


peatcd;  but  it  ought,  on  no  account,  to  be  at^ 
tempted  after  suppuration  has  commenced,  tor 
it  might  then  prodnee  mortification,  metering 

is  sometimes  praetisefl;  Imt  i*  h^^  a  tendency 
father  to  increase  the  inflammatory  action  than 
to  diminish  it.  7astly  more  suitable  appliances 
subsequent  to  bleeding  are  fomentations,  e>*apo- 
rating  lotions,  wet  cloths,  and  moist  poultices; 


otherwise  it  will  be  liable  to  break  in  driving,  i  and  an  exceedingly  good  one,  if  due  precautions 
Considerable  care  is  also  necessary  in  shaping  the  be  ussd  against  snhsequent  reaetion,  is  swathing 


points  to  have  the  angles  on  all  sides  equal  with 
their  common  summit  in  the  centre  or  axis  of  the 
tree ;  for  if  this  is  not  attended  to,  the  pile  cannot 
lie  driven  in  a  perpcnifieular  stnvi^  I  f  r  ,  ard  di- 
rection, Ptnall  piles  are  driven  by  a  thrva  hand 
maul,  but  large  ones  reqiiirc  a  pile  driving  cn- 

FOUNDER.  A  disease  in  the  feet  of  honef. 


ATith  thin  and  narrow  cloth -bags  half- full  of 
snow  or  pounded  ice.  The  animal  ought  to  have  , , 
light  and  spare  diet,  to  receive  some  dinphoretios  j 
or  febrifuges^  and  to  bo  allowed  to  select  and  re- 
tain whatever  posture  he  pleases.  When  founder 
ends  in  the  rc^acquiremont  of  small,  weak,  and 
contracted  hoo&,  the  bom  may  be  thinned,  the 
hoofs  scored,  and  the  comets  leistered. 


Digitized  by  Google 


FOUNTAIN. 


FOX. 


807 


FOUNTAIN.  £ith«r  a  natural  issue  of  water 
ftom  among  the  strata  <^thtt  earth*t  eratt,  or  an 
artificial  flow  of  water,  downward  l)y  cuscade  or 
upward  bj  jet^  at  an  ornament  in  a  park  or 

garden. 

The  Batnial  fimntafai  may  be,  in  all  reepeots,  a 

natural  issue  of  water  from  the  surface-ground 
of  a  couQtrj  or  uf  a,  cavtm,  and  it  is  then  a  na- 
iuial  spring :  or  it  may  Ik;  an  iHue  of  water  from 
the  bottom  of  a  narrow  and  moderate  artificial 
excavation,  and  it  is  then  a  common  well ;  or  it 
may  be  the  uprising  of  a  column  of  waiter  from 
deep-lying  strata  in  an  artificial  bore  drilled 
through  till,'  suptTincuiiihent  strata,  and  it  is 
then  an  artesian  welL  Sec  the  articles  Spkino, 
Wmx>  Aavnus  WmL,  Avobb,  DaaiHiiro,  and 
Gkou)ot. 

The  artificial  or  ornamental  fountain  may  be 
either  a  cascade  falling  from  an  unseen  source 
abovetOr  a  jet  rising  into  the  air  from  a  viiiible 
source  below ;  and  whether  jet  or  cascade,  it  may 
be  either  rustic,  plainly  architectural,  or  ornately 
srdiiteeteral.  Tbe  nutio  fenntain,  if  a  caacade, 
falls  from  rock -work  alio ve,  and  forms  rillsbclow, — 
and,  if  a  jet,  rises  from  a  rock- work  base,  and  falls 
either  against  rook-work  or  into  a  surrounding 
pool;  the  plainly  architectural  fountain,  whether 
cascade  or  jet,  is  const ructcd  of  common  though 
neat  masonry;  and  the  ornately  architectural 
fountain  affords  scope  fbr  all  the  innumerable 
varieties  of  dij^ijn  which  the  united  taste  and 
powers  of  architect,  sculptor,  and  landscape 
giudener  ean  produoe, — uid  also  tut  all  the 
Vttrieties  of  architectural  and  sonlptorial  ab- 
surdity which  bad  taste  and  pures-prond  SsHy 
can  perpetrate. 

FOW.  SsttFoMK. 

FOWL.   See  Cock  and  PouLTnY. 

FOWL'S  DUNG.  See  Excrsmeitt  and  Ooaio. 

FOIL  A  wdD-knowBaBimal,analii«ofalDoet 
eveiy  qosrter  of  the  globe,  and  esteemed  the  most 
sagacious  and  crafty  of  all  beasts  of  prey.  The 
fvriuer  quality  he  demonstrates  in  his  mode  of 
providing  himself  an  asylum,  and  the  latter  in 

his  <?rhfTnc«i  for  r-»tching  his  prey.  The  fox  be- 
longs to  the  genus  oanis  of  naturalists,  and  has 
been  formed  into  a  mb-genus,  on  aooount  of  its 
longer  and  more  bushy  tail,  more  pointed  muzzle, 
nocturnal  pupils,  less  plnrttincr  superior  incisive 
teeth,  fetid  odour,  and  habit  of  burrowing.  All 
the  species  are  equally  wily  and  voracious,  greedily 
devouring  birdg  ani  small  quadrupeds,  disliked 
and  betrayed  by  most  of  those  animals  who  have 
a  dread  of  his  attaoka,  and  extrsmely  diflioidt  to 
be  tamed,  even  when  caught  very  young.  The 
fox,  like  the  wolf,  is  the  constant  object  of  perse- 
cution, from  the  ravages  he  commits,  not  only  on  j 
domestic  animals,  bat  also  on  some  ftalts.  He  j 
baa  been  the  destroyer  of  grapes  from  the  carli 
est  records,  lie  devours  honey,  sucks  eggs,  car- 
ries off  pooltry,  and,  in  foot,  oomndti  missbief  in 
every  possible  form. 

^e  common  fox  of  Europe  (C,  vulpu)  exhUuts 


a  great  degree  of  cunning  in  digging  yoong  rab- 
bits out  of  their  burrows.  He  does  not  entor  the 

hole,  as,  in  such  case,  he  would  be  obliged  to  dig 
several  feet  along  the  ground  under  the  surface ; 
but  he  follows  their  scent  above,  till  he  comes  to 
the  end  where  they  lie,  and  then,  scratching  up 
the  earth,  descends  ininRdiatdy  upon,  and  de- 
vours them.  The  den  of  this  fox  is  so  contrived 
as  to  afford  the  best  possible  security  to  the  in- 
habitant,  being  situated  under  haid  ground,  the 
mots  of  trees,  Src,  and  furnished  with  proper 
outlets  for  the  purposes  of  csaipo,  if  necessary. 
He  is  one  of  those  animals  that  are  made  the 
objects  of  diversion  in  the  chase.  When  he  finds 
himself  pursued,  he  usually  makes  for  his  hol^ 
and,  penetratisg  to  the  bottom,  lies  qniet  till  a 
terrier  is  sent  in  to  him.  If  his  den  is  under  a 
rock  or  the  roots  of  trees,  which  is  often  the 
case,  he  is  safo,  for  the  terrier  is  no  match  for 
him  there,  and  ho  cannot  be  dug  out.  When,  as 
is  generally  practised,  the  retrent  to  hia  den  is 
cut  off,  his  stratagems  and  shifts  to  escape  are 
various.  He  always  seeks  the  nest  woody  parts 
of  the  country,  and  prefers  such  paths  as  are 
most  embarrassed  by  thorns  and  briers.  lie 
runs  in  a  direct  line  before  Uie  hounds,  and  at 
no  great  distance  from  them.  When  overtaken, 
he  fights  very  obstinately.  TTe  possesses  asto- 
nishing acuteness  of  smell.  During  winter  he 
makes  a  oontinual  yelping,  but  in  summer  he  is 
usually  silent.  In  Japan  the  nntivr  1m  li  ve  him 
to  be  animated  by  the  devil;  and  their  writings 
are  foU  of  strange  aoeonnta  respecting  him. 
There  arc  several  species  of  the  fox  ftond  in  thia 
country.  Mr.  Macgillivray,  in  a  paper  read  be- 
fore the  Wemerian  Nat.  Hist.  Society,  says : — 
"Itsppsan  to  me  that  there  an  four  vaoet  or 

varii'tir^'^     thv  fnx  in  Scotland. 

The  first  of  these,  the  hound-fox,  is  tall,  slender 
in  the  limba,  irith  a  very  attenuated  muaxle ;  a 
bright  reddish -yellow  fur;  the  lower  parts  of 
the  body  greyish-white  ;  the  tail  greyish  yellow, 
with  long  black  hairs  scattered  towards  its  ex- 
tremity} andabont  time  indiet  of  iti  extramity 
white. 

The  second,  the  cur-fox,  is  similar  to  the  first 
variety  in  eokming,  but  is  amalier,  witii  the 

body  deeper,  and  the  legs  shorter.  These  two 
races  seem  to  pass  into  each  other,  and  can 
scarcely  be  distinguished  except  in  the  extremes. 

The  third,  the  dog-fox,  is  compact  in  form, 
with  comparatively  short  lirnhs  ;  the  head  rather 
broad,  the  muzide  pointed ;  the  fur  deep  red ;  the 
tower  parts  browidsh-nd  $  the  tdl  ysUowidi-grey , 
darkened  with  bhick  laJn,  and  hiring  the  tip  of 
the  same  colour. 

The  fourth,  the  mastiflT-fox,  is  larger  and 
stronger ;  its  limbs  more  robust ;  fho  head  much 
iTondcr ;  n  dull,  greyish-yellow  fur,  profusely  in- 
terspersed with  white  hairs;  the  toil  dusky,  with 
long  blaok  hairs  seatfeend  over  it,  and  a  small 
white  tip. 

The  first  and  second  varieties  are  of  oom- 
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moil  oooarrenoe  in  the  lower  dktricte  of  fhe  1 

country.     The  thirJ  is  very  rare,  and  indivi- 
duals of  it  being  conaidered  inferior  specimens 
of  the  species,  it  is  not  to  be  seen  in  eolleotions. 
The  fourth  kind  seems  peculiar  tO  the  High- 
land districts.   The  first  variety  approaclies  in 
its  general  form  to  the  moet  characteristic  va- 
riety of  the  diephefd*s  dog.  The  heed  is  of  ordl^ 
nary  size,  with  a  long,  attenuated  muzzle ;  tbe 
ears  roundish,  erect,  with  a  slit  at  the  lower 
part  of  the  outer  margin ;  the  ejei  nodente 
size ;  the  mouth  opening  to  beneeth  the  middle 
'     of       oyo  ;  the  snout  ^niall,  the  nostrils  terminal, 
i    with  a  lateral  slit;  tUc  upper  Up  grooved;  the 
I    neck  of  moderate  kngth,  but  strong ;  the  body 
:     rathor  I  n^  and  compact ;  the  rmi^?  Irtifi^iph  nnd 
I    rath(;r  slender ;  the  tail  reaching  to  Uie  feet.  On 
I    the  fore  feet  are  five  toes,  the  inner  small  and 
^    raised  from  the  ground ;  on  the  hind  feet  four 
I    toes ;  the  claws  slightly  arched,  compreRsed, 
bluntisli,  grooved  beneath,  near  thu  end  -,  those 
of  the  hind  feet  broadest 

laeisorcS'^    Cuiuu  —    Mukren  — 
6  3  14 

Incisors  of  the  upper  jaw  incurvate,  rounded, 
with  two  small  lateral  processes,  excepting  the 
two  larger  side  ones,  which  are  caniniform. 
Canini  tapering,  incurvate,  long,  distant  from 
i    the  incisors.   I^niarii  4  ;  1st  small,  compressed, 
obtuse,  with  a  posterior  shoulder;  2d  and  3d 
nearly  equal,  compressed,  tapering,  with  two 
shoulders  ;    Ith  much  larger,  oblique,  with  an 
anterior  tubercle,  a  central  point,  and  a  poste- 
rior edge.   Of  the  two  moUrcs,  the  anterior  is 
much  larger;  both  are  similar  in  form,  trans- 
verse, with  two  external  tubercles,  one  internal, 
and  a  projecting  margin.  In  the  lower  jaw  the 
1   iadaora  are  smaller,  nNinded,  with  an  external 
I    lateral  process,  the  two  nuter  conoid' mlily  larger, 
i    Canini  close  to  the  incisors,  smaller  than  those 
I    above,  and  mors  enrved.  Of  the  lanlarii  the  first 
is  very  small,  rounded,  with  a  posterior  ehotilder; 
the  rest  neariy  equal,  with  anterior  and  poeterior 
I    shoulders,  the  last  one  with  two  poeterior.  The 
I   neat  tooth,  wfaicb  la  the  largeet,  oomhines  the 
(wn  form=.  it<i  anterior  part  beinrr  shnr]^  edged 
with  two  points,  the  poeterior,  lower,  with  four 
unequal  tttbereles.  Vhe  first  grinder  haa  fimr 
I    tubercles,  and  the  last,  which  is  very  small,  has 
I    three.    The  fur  is  nither  soft,  pretty  close,  lon;^- 
ish,  and  consista  of  a  fine  woolly  covering,  and 
long  hairs  of  a  stiffish  texture ;  the  tail  busby ; 
the  hair  of  the  limhs  nnd  face  short  ;  the  -iolefi 
covered  with  hair,  excepting  the  tuberculous 
eminenees  on  whtdi  they  have  been  worn.  The 
general  colour  is  yellowish-red,  pnre  on  the  sides 
of  the  neck  and  chest,  and  lower  sides  of  the  ab- 
I   domen,  mixed  with  white  hairs  on  the  shoulders, 
thighs,  npper  flank,  sacral  region,  and  taiL  The 
I    snout  and  Hps  are  blackish;  the  inner  surface 
and  edges  of  the  ears  whitish,  outer  part  of  the 
^  j  ear  para  bladt.  lUl  pala  gKyisbijdknr,  fhe 

1 1  


tipa  of  the  hidrs  biowiddi-Uadt,  ite  estreadty  | 

white  to  the  length  of  ahout  three  inches.  Lcwer 
part  of  the  checks,  fore  part  of  the  neck,  lower 
surface  of  the  body,  inner  thighs,  pudic  region, 
a  narrow  line  down  the  fore  part  of  the  leg,  and 
the  hind  and  inner  part  of  the  fore  le^s,  greyish- 
white.  Fore  part  of  all  the  feet,  browmsh-bbck, 
that  ooioar  extending  from  the  toes  to  near  the 
cnhital  and  knee-joints;  hair  of  sules  deep  red;  | 
claws  light  brown  i  mystachial  bristles  black. 

The  male  and  the  Ibonle  are  piedsslj  simibur 
in  external  appearaaoa ;  m*  doca  thm  assn  to 
be  much  difference  in  Bi«e. 

Dimensions  of  two  individaaU : 

MaU.  FemaU. 
rt.  iw.    rr.  in. 

FvnatlMllrof  awasittslteitMtor  cka  i 

t*II     ,  »  «       »  <l 

L«n|tth  ofUie  Utl  (notlocladlnx  Uiehklr)  14  1  3)  | 
TuUl  l«nitth  (iiw^luding  the  hair)  .     4  0        S  10 

Iltiirht  at  the  Ktnmlderl  ffi»l?<»win«rUi«  n  9  1  «  ; 
Hi  .  tit  M  rhe  nimp  j  urv  uf  &«  liiiibs)  \  1  7|  *  ^  | 
y  iMiti  ihc  ni>«<- tu  the  occi[/ut     .      .      .      0   T         0  7 

The  second  variety  is  giiuiktr  to  tiie  first,  but  j 
smaller,  with  the  limbs  shorter,  the  odour  of  a  ! 
deeper  red,  and  having  a  larger  asixtan  of  white 
hairs  on  the  parts  mentioned. 

Of  the  dog-fos  the  Allowing  io  a  descriptioB 
taken  from  a  male  shot  in  Peebles-shire,  in  I>e-  I 
cember  ISS/).   The  general  colour  is  yeUowiafa-  ! 
red,  the  forehead,  shoulders,  and  haunches  with  | 
greyish -white  hairs  interqwrsed.    There  is  a  | 
dark  patch  brtwor-^n  tltc  niyftncliiMl  liristles  and 
the  eye,  and  the  lower  jaw  i»  du«ky.    £dge  of  , 
upper  lip,  base  of  lower,  throat,  and  fine  aedt,  ' 
Mrith  a  short  band  down  each  liunterus  anteriorly  i 
and  internally,  and  another  on  the  middle  of  the  '. 
breast,  greyish-white.   The  lower  parts  of  the 
body  are  brownish-red;  the  axilln  and  groins  f 
light  red;  the  scrotal  hairs  yellowiBh  -  white ; 
outer  surface  of  ear  black,  inner  pale  greyish- 
yellow.  Lags  dark  btownidi-red,  fbte  ptft  Uadc  | 
from  the  toes  op  to  the  cubital  and  knee  joints  ; 
hind  part  of  the  hips  deep  red ;  tail  yellowisb- 
grey,  the  tips  of  the  loag  hairs  browidah>Uao^ 
the  axtiamity  6f  the  naaaoloiir;  oiawa  jdbw-  . 
isb-grey.  i 

rr.  w. 

FiWBlketlpnf  th«BMetotfi«root«rib»(idl       3  3 

I«ulboruil  IS 

TS5llM«ti»ClnlnorttiliMteiM)  I*  . 

FmSTtMiMtollMoadpttt        ...     •  4  t 

A  skin  and  sM^  a  fez  proenrad  in  flotbei^  ■ 

land  by  Sir  William  Jardine  belonged  decidedly 
to  the  fourth  variety,  the  mastiff-fox.  The  scoU 
greatly  exceeds  that  of  the  other  kinds  in  the  ' 
width  of  its  sygomatic  arches,  and  the  wm  «f 
the  cerebral  cavity.  The  fur  is  longer  aad 
coarser,  of  a  duller  red,  and  much  interouxed 
with  white  hain;  tiw  lower  parts  iighl  fpvj, 
and  the  cxtres^joT  the  tail  while  for  aboat  . 
three  inches. 

I  have  reason  to  believe  U»t  MmOar  varieties 
exist  in  other  mammalia  inhabiting  this  country. 
For  exampyr-.  thf»  n  d  drfr  of  Ix'wis  and  Flams 
arc  much  sniailer  and  of  a  dunner  colour,  than 
theaeafthaBwinliad.  Of  lbewaani,tbsniaa 

.  .  ,  -  w 
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variety  moeh  laftrior  in  idae  to  tiM 

and  of  the  water  rat  I  am  aware  of  three,  the 
ooauDon  brown,  the  bhick,  and  an  intermediate 
kind.  The  htt«r,  as  wdl  m  tbe  black,  may  be 
a  diatmct  e|>>  irs.  it  being  oonaidered  as  such  in 
the  neighbourhood  of  Keith,  where  it  iii  said  to 

I lay  up  a  store  of  potatoes  for  wintcr-pruvonder. 
Whetiier  the  difl^rcnt  kinda  «f  tax  above  de- 
scribed breed  together,  or  remain  distinct,  is 
yet  unknown,  nor  are  we  in  poeaession  of  any 
poMtiw  knowledlgo  aa  to  Hioir  poonliar  habits.** 

AretieFox  (C.laffcptu.)   Tbit  k amaller  than 
the  oommon  foy,  with  a  plinrp  nAftp,  and  short, 
i    rounded  ears,  uliuust  hid  in  its  fur ;  its  hair  is 
I    long,  soft,  and  aoiiMnvhai  wwHj.    Ita  lega  an 
1    short,  having  the  toes  covered  with  fnr,  lilro 
those  of  the  hare ;  henoe  its  specihc  name.  It 
Inhabits  the  ooiitttriea  botderiag  on  tin  Fnaon 
ocean  in  both  continentat  In  Ootobar  and  Ko- 
▼ember,  like  the  common  IbiK,  it  ia  the  most 
sleek,  and  has  liie  best  coat  of  hair,  which,  hiter 
in  the  season^  baeoma  too  thiek  and  nggpi.  Aa 
I    the  winter  commences,  it  pp-ows  perfectly  white, 
chaagjag  ookar  hat  on  the  ridge  of  the  back  and 
tip  of  tiw  tail  In  April  and  May,  it  begins  to 
shed  its  coat   In  June,  it  drops  ita  mibtf  from 
j     three  to  five  in  a  litter.    This  fox  preys  upon 
I    various  smail  quadrupeds,  such  as  hares,  tnar- 
j    mots,  fic^  aa  well  aa  upon  partfidgeo  and  other 
birds,  the  carcasses  of  fish  left  on  shore;  and, 
I    driven  by  neoesuty,  it  will  eat  indiscriminately 
I    whatever  may  pronriie  to  allay  its  hunger.  We 
I    are  informed  by  Mr.  Crantz,  that  it  exerts  an 
extraordinary  degree  of  ciinninp  in  takinj^  fish. 
.    It  goes  into  the  water  and  makes  a  spUsh  with 
.    UaibetinefdMrtoattmetiheni,  and»wfaettths]r 
I    come  up,  immediately  seizes  them.   It  is  taken 
I    with  great  facility  in  traps,  and  it  is  a  singukr 
I    aiteonstanee,  that  these  animab  vrffl  prey  upon 
I    mA  other,  when  they  find  indivlduala  killed, 
I    wounded,  or  caught,  as  rpa<ii!v  .-^f?  upon  any  other 
I    food.   Their  skins  are  not  of  any  great  value. 
I      Brnk  Piue  {C.  niymtafta,)    Thia  apeeles  ia 
I    strikingly  Pimibr  i~  the  common  fox,  and  is 
only  distinguishable  by  its  copious  and  beautiful 
ftir,  wliidi  Is  of  a  rieh  and  riiining  bUck  colour, 
having  a  small  quantity  of  white  mixed  with  it 
ia  different  proportions    It  inhabits  the  north- 
eni  parts  uf  Asia  and  America;  but  a  compari- 
aoa  of  those  of  this  oonntry  with  the  foreign  win, 
in      probability,  prove  them  to  bo  diitinet,  as 
1    baa  been  suggested  by  Cuvier. 

Rti  fox  (C.  fttlvm).    This  speciea  is  Ibond 
I    throughout  North  America,  and  baa  been  con- 
I    sidered  as  identical  with  the  common  fox  of  Eu- 
rope, though  there  can  be  no  doubt  of  their 
diHerenoe.  The  general  ookrar  of  this  fox,  la 
suouner,  ie  Iri^Ht  ferruginous  on  the  head,  back 
and  sides.  Beneath  the  chin  it  is  white,  whilst 
tbe  tiireat  and  node  am  of  a  dark  gray.  The 
j  under  parts  of  the  Ixidy  towards  the  tail  are  very 
I  pale  red.    It  is  about  2  feet  lonp  and  18  inches 
i  I  high.   The  skins  are  much  sought  for,  and  are 
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employed  ia  various  manu&ctures.  Wheneavght 

young,  they  rnny  be  domesticated  to  a  certain 
degree,  but  are  always  dnpleasant  from  the  kUa 
of  their  orine. 

Crotaed  fox  ((?.  dbnMafaf).    This  differs  very  j 
much  from  tlic  common  fox.    The  colour  of  hi.'* 
fur  is  a  sort  ut  gray,  resulting  from  the  mixture 
of  black  and  white  hair.   He  has  a  black  oroas  | 
on  his  shoulders,  from  which  he  derives  his  name. 
The  muzzle,  lower  parts  of  the  body  and  tbe  feet  > 
are  Mack ;  the  tafl  ie  terminated  with  white.  It  | 
inhabits  the  northern  parts  of  America,  and  may,  ; 
perhaps,  be  only  a  variety  of  the  black  fox. 

Graif  fox  {C.  dnerio-aiytntatus)  is  common 
thfoni^ioiit  Ansariaa,  mors  partimilariy  in  the 
T;cighbnnrhood  of  habitations.  Its  general  colour 
is  gray,  becoming  gradually  darker  from  the 
dMmlden  to  the  bipa.  It  has  a  sharp  head, 
naifced  by  a  blaokisb-gray  triangle,  which  gives 
it  a  peculiar  phyaiognomy.  The  tail  ie  thick  and 
bushj. 

Swifl  ftK  {C.  wtw,  fiky).  Thia  beautiftd  little 

animal,  which  was  first  acrnratcly  described  by 
Mr.  Say,  inhabits  the  great  plains  which  lie  at 
tbe  beee  of  the  Rooky  roonntatna.  It  Is  mudi 
smaller  than  the  other  American  species,  and 
forms  its  habitation  by  burrowing.    Tt  is  distin- 
guished by  ita  extraordinary  speed,  w  h  ich  appears 
to  snqioas  that  of  any  other  aaloiaL  Itoanpass 
the  fleetest  antelope,  and  seems  rather  to  fly  than 
to  touch  the  ground  in  its  course.  It  is  even 
stated,  that  sueb  Is  ito  raind  motion,  that  the  < 
effect  produced  on  the  eye  is  that  of  a  line  swiilly  I 
drawn  along  the  surface,  the  parts  of  the  animal's 
body  being  wholly  undistinguishable.   Its  body  j 
ia  deader,  and  the  tail  rather  long,  eyliadrical  | 
and  black.    The  hair  is  fine,  dense  and  soft.  It 
somewhat  resembles  the  C.  cortaCf  which  inhabits  . 
tbe  vast  plaina  of -Tsrtary.  I 

FOXBANE, — ^botanically  Aconxtum  Vulparia. 
A  continental  species  of  monkshot>d.  Its  root  is 
perennial;  its  stem,  3 or  4  feet  high;  and  ita 
flower  pale  jeUow.  It  is  hardy  and  ornamental  i 
and  has  a  bad  fame  among  the  other  "baaoAll** 
kinds  of  aconite.  See  the  article  Aeon m. 

FOXOLOTEr-botanically  D^ttaTti.  A  ganna 
of  ornamental  plants  of  the  figwort  tribe.  The 
purple  or  common  foxglove,  Digital !s  pvrpurea, 
is  a  well  known  indigenous  biennial  of  Britain,  a 
freqtteat  inhabitant  of  eotlago  and  villa  flower- 
gardens,  and  one  of  the  most  powerful  British 
members  of  the  materia  medica.  Two  popular 
names  of  it  in  Scotland  are  bloody  fingers  and 
dead  man's  fingers ;  and  both  allude  to  the  shape 
and  colour  of  ita  (lowers.  It  abounds  in  gravel 
pits  and  other  waste  pUu^  with  a  sandy  or  gra- 
vdty  aoU;  and  la  fteqaentlf  met  with  on  many  | 

kinds  of  dry  banks,  and  by  the  side  of  dry  hedges.  , 
its  root  is  fibrous  and  knotty ;  its  stem  is  cylm-  !  | 
drical,  downy,  leafy,  and  about  4  feet  high  ;  its 
root  leaves  grow  in  tufts,  and  are  ovate,  pointed, 
wrinkled,  velvety,  bluntly  serrated,  and  about  8 
inches  long  and  3  inches  broad,  and  have  lleshy 
 I 
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and  boidMod  Ibolililks;  ite  stem  Imtm  an  eo»> 
Bidenl)^  MMite  from  one  another,  aHmate, 

lanceolate,  wrinkleirl,  and  volvety ;  its  flowers  are 
finger-shaped  or  oblongly  ciaupauulate,  about  the 
aixe  of  the  little  finger  of  a  man's  glove,  h^ry  at 
the  m--'iith,  Virif?it  [linkinh  purple,  and  somewhat 
luuneruus,  and  tltejr  grow  in  such  a  pcnduloua 
tnaniuronoiw  rid«  of  the  upper  partof  the  atetn 
as  to  form  a  massive  and  very  handsome  terminal 
spike,  and  they  usually  bloom  from  June  till 
September.  A  variety  with  white  flowers  is  some* 
times  met  with  in  a  wild  state,  and  is  VMTf  gjHUb* 
rally  cultivated  on  the  flower-border. 

The  leaves  of  this  plant  are  the  {tart  used  in 
medicine;  Vksf  ought  to  be  gathered  in  a  |>er- 
fectly  fresh  state,  when  the  plant  is  in  flower ; 
they  should  be  divested  of  the  midrib,  and  care- 
foUj  dried,  eadi  leaf  bf  itaeU^  eilhw  fat  the  euii- 
ahine  or  in  a  warm  kitchen ;  thej  oaght  not  to 
be  used  when  kept  longer  than  a  year,  or  when 
they  have  acquired  a  blackibh  colour ;  and,  whe- 
ther iriiole  or  rednoed  to  powder,  they  ihoald  be 
Vppt  in  opaque,  air-tip^ht  vessels.  Either  an  in- 
fusion or  a  tincture  of  the  leaves  oontaioa  all 
their  medieinal  properties ;  and  ii  of  Terj  eminent 
service  in  inflammatory,  febrile,  and  heart  dis- 
eases of  both  man  and  beast.  Foxglove,  internally 
exhibited,  in  either  substance,  infusion,  or  tinc- 
tme,  le  ahuMt  as  sedative  as  opium,  powwfully 
affects  the  action  of  the  heart,  produccB  temporary 
intermittence  in  the  pulse,  abates  inflammatory 
aeUon,  cttmnlatei  kidneye,  and  bee  been 
found  serviceable  in  flropsy,  hemorrhage,  scro- 
fula, Cf>nRnmptioi^  and  mania.  But  it  requires 
great  judgment  in  the  administration ;  and  when 
it  ia  given  in  omdflae^  It  aoti  as  a  narcotic  poi- 
son, and  must  be  combated  homoeopathically  by 
cordials,  sdcuhol,  and  opium,  or  counteractingly 
by  blistering.  ItiaftMiy  veoommendedineattb 
medicine,  and  is  a  very  valuable  appliance  of 
the  veterinarian  in  moat  cases  of  fever  or  inflam- 
mation  in  either  horse  or  com ;  but  it  ought 
never  to  be  touched  by  any  quack  upon  a  farm, 
or  any  half-skilled  or  itinerant  cattle-doctor.  The 
fresh  leaves  are  used  externally,  or  as  cataplasms, 
for  healing  old  soresj,  and  redoeing  seroAihms 
tumours. 

About  two  dozen  species  of  foxglove  have  be<>Q 
introdaeed  to  British  gardens  from  oontinental 

Europe  ;  two  of  these  are  biennials,  one  is  an 
evergreen  uudershrub,  and  all  the  rest  are  hardy, 
pstmnial-rooted  herbs;  some  are  yellow-dowered, 
aome  white-flowered,  aona  brownrdewered,  some 
two-coli>ured,  and  one  orange-flowered;  and  all 
are  more  or  less  beautiful,  and  bloom  in  the  latter 
part  of  summer  and  the  early  part  ofaatumn. 

FOXTAIL-GRASS.    See  Ai  .--rFrrr.rs. 

FOXTAlL-fiOOT.  A  ligneous  root  or  radicle 
which  projects  Into  a  drain  or  rill  or  rivulet,  and 
sends  out  a  profusion  of  fine  filamentous  fibres 
upon  a  prolonged  axis,  so  as  to  produce  an  uhjcct 
of  nmUar  app^ancc  to  the  t^  of  a  fox.  The 
fimtdBtroots  of  some  trees  and  sbrabs  are  great 


peels  to  drsinage,  and  sometimes  completely  ob>  I 
struct  the  ducts  of  drains.  | 

FRACTFHF    A  break  nr  wpRnvtion  in  the 
bone  of  an  animal,  from  external  violence.  When 
the  injured  bone  is  simply  cracked  or  brokea 
through,  the  fracture  is  simrlc;  wh,  n  fhe  bone 
is  bruised,  crushed,  or  brokea  into  spliaten  or 
fragments,  the  ftaotore  ie  eompoond;  and  when  | 
the  bone  is  merely  pushed  out  of  it«  socket,  with-  | 
out  being  cracked  or  splintered,  the  ii^uiy  is  a  ' 
dislocation.  When  a  umple  fracture  occurs  near 
a  joint,  it  is  liable  to  be  mistaken  for  a  dislocation. 
The  chief  cure  for  a  simple  fracture  is  to  n-^in^t 
the  broken  parts  accurately  to  each  other,  and  . 
fix  them  in  their  podtion  hjrmeaaacf  weodsn 
splints  and  strong  bandapos  ;  thr  chief  cnre  for 
a  compound  fracture  is  to  saw  away  projecting 
splinters,  remove  looss  qdinten,  dean  and  close 
the  wound,  adjust  the  chief  parts  of  the  broken 
bone,  soothe  with  fomentations  and  support  with 
soft  bandages  till  cicatrization  be  effected,  and  | . 
then  prooeed  as  in  simple  fraeture;  andthechief  || 
cure  of  a  dislocation,  unntti  nd  d  l  y  crack  or 
splinter,  is  to  bring  back  the  displaced  bone  into 
its  soeket,  and  apply  either  pkaler  or  bandage   1 1 

The  reduction  of  a  fracture  in  any  important 
bone  of  a  horse  is  so  very  difficult  to  be  effected,  | 
and  so  uncertain  in  its  restorative  effects,  and  '  i 
would  be  followed  by  so  long  a  period  of  inaction  Ii 
and  of  expensive  feeding,  that  a  British  horse- 
owner  scaroely  ever  thinks  of  att«upting  it,  but 
consigns  tlie  anfanal  to  destraetion.  Tet  many 
a  fracture  which  condemns  a  horse  to  death  in 
Britain,  would  be  cured  on  the  Continent,  and  | 
is,  in  any  ordinary  circumstanees,  quite  oapabls  < 
of  both  successful  and  economiesi  timtmeat— A  | 
fracture  in  the  leg  of  a  cow  or  an  ox  msy  be  ■ 
cured  in  the  common  way,  with  the  help  of  keep-  1 1 
ing  the  animal  cool  and  quiet.  A  eompoundly 
fractured  leg  of  an  ox  has  even  hvvn  successfully 
amputated,  and  a  wooden  leg  put  in  its  place. —  , 
A  fracture  in  the  leg  of  a  sheep  may  be  eared  If  | 
cutting  away  the  adjacent  wool,  adjusting  the  | 
broken  bono,  and  winding  round  a  little  web  or 
roll  of  gummed  brown  paper  as  a  substitute  for 
splints  and  stiff  bandages. — A  fracture  in  the 
limb  of  a  dog  will  heal  it!^i  lf,  yet  probably  not 
without  rendering  the  limb  crooked ;  and  it  mny  ^  ^ 
easily  be  artificially  treated  in  tiie  same  manner  ■ ' 
as  in  larger  animals. 

FRACTURE.  A  break  or  separation  in  the  ' 
trunk  or  branch  of  a  tree  or  shrub.   A  fracture  ' 
of  a  small  stem  or  branch,  provided  it  be  only  ^ 
partial,  and  do  not  extend  deeper  than  through 
the  bark  to  the  outer  layers  of  tlie  wood,  may  be 
eured,  in  spring  or  snssmer,  i&u^  hj  deself  | 
re  adjusting  tbsfw^  and  piqipiiig  it  la  ita  po-  .» 
sition,  I 

FRAOARIA.  See  SntAwauutT.  , 

FRAGRANCE.   Agreeable  odour.   All  sweet- 
smelling  plants,  hut  partictihrly  such  as  emit  j 
agreeable  odours  from  their  leaves  or  from  their  i 
whde  sttbstaaos,  are  fragrant;  and  many  plants 
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with  omanicntal  plants,  and  cultivated  in  the 
fl  Qwer-gardeti,  on  aoooont  of  ibe  fingnnoe  of  their 
tiowara  or  foliage. 

VBAKB.    A  small  tlnictare,  with  sides  of 
wood  or  of  gimilar  material,  and  with  glazed 
rooii,  for  the  proteoting  and  rearing  of  slightly 
tmdarapMSNS  of  aMoleak  mi  floworing  plants. 
Very  small  frames  with  sin^^k  lights,  or  some- 
what larger  omss  with  two  lights,  are  used  for 
raising  seedlings,  and  for  similar  processes,  and 
MMj  bt  ngwddl  M  only  a  huge  kind  of  Iwad- 
glasses.    Fmrars  of  strong  wliit^d  l>rown  paper, 
or  of  printer's  strong  white  paper,  strengthened 
«iid  ooMolMlftted  with  ft  diffhl  oooi  of  bolbd  Un- 
seed oil,  arc  sometimes  used  as  exceedingly  efB- 
cient  substitutes  for  matting,  in  the  shading  and 
protecting  of  forced  crops  or  of  any  kinds  of  vege- 
tables usually  raised  bencatli  hand-glasses ;  and 
these  have  light  yet  firm  wood-work,  and  may  be 
of  any  convenient  sixe,  from  a  size  similar  to  that 
of  th«  aanll  oiie4ight  f^amea  to  an  orcHaary  or 
normal  size  of  about  10  or  12  feet  in  length,  4  in 
width,  and  2^  or  2|  in  height.    Frames  for  me- 
loofl,  cucumbers,  pine-apples,  ligneous  seedlings, 
and  all  the  other  bulky  and  nioak  important  de- 
partments of  fnme  t^ulttire,  are  as  requisite  as 
gremhouses,  and  ought  to  be  constructed  with 
equal  Mimaa,  «si«,  ani!  atabiiity.  Baeh  of  their 
lights  should  he.  about  40  inches  in  width,  and 
ought  to  have  its  lines  of  lead  or  wood  in  a  down- 
ward diraotaon,  in  order  that  they  may  obstruct 
neither  tha  deMont  of  water  nor  the  play  of  light. 
Frames  cannot  conveniently  h:\ve  more  than 
three  lights ;  and  those  of  larger  size  ought  to  bo 
ouaattiiotad  with  partiliottiio  divide  then,  and 
with  moveable  joints  to  allow  thera  to  be  easily 
taken  to  pieces.   Frames  vary  in  length  accord- 
ing to  the  width  and  number  of  their  lights ;  but 
all  ought  to  be  about  5  feet  in  breadth ;  those  for 
melons  and  plants  of  similar  height  and  habits, 
may  be  15  inches  high  in  the  baok,  and  slope  to 
7  inohea  in  tha  ftoot;  theaelbr  plnMppka  nost 
be  at  least  3^  feet  high  in  the  back,  and  slope  to 
1^  foot  in  the  front ;  and  those  for  other  classes 
of  phinta  ef  inlarmediate or  sapeiior  height,  must 
have  dimenidoiii  of  ootwapooding  magnitude. 
When  heat  is  desired  more  than  light,  the  inside 
of  Uxe  frame  most  be  painted  bhick ;  and  when 
Bght  b  deoifadflMMa  than  heal,  tfao  iniide  nait 

be  painted  light. 

FRANCISCEA.  A  genus  of  ornamental  tropi- 
cal pknts,  of  the  nightshade  ikmily.  PohPs 
species,  F.  PoMiana,  was  introduced  to  Britain 
in  1S44.  It  is  a  small,  upright,  branching  ehrub; 
its  stem  is  purplish;  its  leaves  are  elliptically 
liHooolafo,  and  potwmmnt  an  both  anrfhoea ;  and 
its  n<jwers  have  a  pale  violet  colour,  and  arc  pro- 
dooad  in  loose,  tenDtnat,  roundish  heads. — The 
eaaicwraiad  ipealea,  F,  vm/U>m,  waa  iatroduoed 
to  BffilaiB  from  Brazil  in  18M.  It  is  a  small 
CTcrsrre+'n  plinih  ;  its  stem  usually  attains  n 
httight  of  about  a  yard ;  and  its  tiowcr^  are  fra- 
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gvaat,  and  have  ft  oombinftUon  of  whita  and 

purple  colours,  and  bloom  from  June  till  Aogtut. 
—The  hydrangea- shaped  species,  F.  ht/dranffei- 
formity  is  a  coarse-looking  shrub,  and  was  intro- 
duced from  Brasil  in  1844.  Its  leavaa  an  lavge, 
rough,  anri  oWong-oval;  and  its  flowers  are  pro- 
duced in  loose  heads  at  the  ends  of  the  shoots, 
and  naemUe  thoae  of  the  on»4«w«Md  species, 

but  arc  not  fraglWliF—AbOIlt  ft  doieil  Other  ape- 

cies  are  known. 

FRANGULA.   See  Aldbb  (BERRV-Bt:Aaiffo). 

F&AKKEKIA.  A  geaiMof haidy  plants,  chiefly 
evergreen  trsilers  and  creepers,  fonninp  the  tvpp 
of  the  natural  order  Frankeniaoca;.  This  order 
ia  nearly  allied  to  the  earaatien  tribe^  hot  ia  dis- 
tinguitthed  from  it  by  wanting  a  separate  central 
phioenta,  and  by  the  peculiar  position  of  its  seeds. 
Its  plants,  for  the  most  part,  inhabit  arid  situa- 
tions, and  oeenr  in  Burope,  Africa,  and  South 
America;  and  they  derive  their  chief  interest 
from  the  wildness  and  siogulahty  of  their  form 
and  habit  Three  geDera  are  oomprtsed  in  the 
order ;  but  two  of  these  are  unknown  in  Britain. 
— The  genus  Frankenia  comprises  two  English 
species,  7  or  8  introduced  exotic  species,  and  7  or 
8  known  but  nnintrodtteed  exotic  species.  The 
two  English  species  are  popularly  called  eca- 
heatbs;  and  U^y  sometimes  give  their  name  to 
the  whole  genua.  The  powdery  spedea,  F.  pvl- 
i^rulfiita,  is  a  curious  and  very  rare  annual  of 
some  parts  of  the  English  coast.  Its  stem  is 
prostrate,  forked,  and  downy ;  its  leaves  are 
powdery-looking  beloir,  and  smooth  and  green 
above ;  and  its  flowers  arc  pale  red,  and  bloom 
in  July.  The  smooth  species,  F.  lavut,  is  peren- 
nial-rooled  and  oonpwatively  nhnndant;  and, 
tinlilce  the  great  majority  of  its  order,  it  inhabits 
salt-marshes  or  wet  and  muddy  parte  of  the 
coast.  Itiroot  it  ligneous;  its  stem  ia  downy, 
forked,  and  quite  procumbent ;  its  branehea  are 
leafy  and  somewhat  ascending ;  its  leaves  are 
revolute,  fringed,  and  smooth;  and  its  flowers 
grow  from  th(B  IbifciDga  of  the  ateas,  and  are 
flesh-coloured,  and  bloom  in  July  and  August. 
All  the  introduced  exotic  species  are  singular- 
looking  evergreen  traikia;  and  aome  are  hardy 
plants  wUla  oihan  reqolia  tha  heat  of  tha  gnen- 
bouse. 

FRANKINCKNSK.  A  fragrant  and  resinous 
esvdalion  of  varieoa  apeeiea  ^  treea  of  the  tere- 
binth anrl  pine  families.  The  frankincense  of 
ancient  times  is  well  known,  from  both  civil  re- 
oord  and  the  aaored  aoriptoree,  to  have  been  a 
substance  of  great  value  and  of  very  delightfbl 
odour.  It  is  cla^Ft't?.  in  the  DiN^ne  record,  with 
myrrh  and  the  Iragraaoe  of  the  rare  and  exqui- 
aitealoa  trae;  it  wathftml,ia  the  aaored  aenrioe 
of  tha  Jewish  Temple,  as  a  type  or  emblem  of  the 
rich  Bunral  odonss  of  pcajer  and  intert^ion  ; 
and  it  paeaed  hj  imitstton  Inlp  Ih^  lerrioea  of 
heathen  temples,  and  waa  Iheia  burnt  hi  the 
ni'.ist  fragrant  pastiles.  It  may  have  been  ob- 
tained from  some  species  uf  liQswelliUf  v/hoBH 
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richly  odorous  exudations  constitute  the  modern 
gum  olibonum,— a  name  ap|Mi«iitl7  altend  flrom 
"  oil  of  I^banoQ or  from  some  species  of  A-my- 
ri$t  whose  exudations  are  popukurly  believed  to 
exceed  thoM  of  the  tDjrrii-irae  in  laxurfoaineM 
wf  odour ;  or  from  some  congener  of  the  myrrh- 
tree  itself^  which  inhabits  the  very  Arabia  Felix 
whence  the  ancient  frankincense  is  supposed  to 
have  been  procured,  and  which  was  totally  un- 
known till  of  late  years  to  botanists,  and  was 
conjectured  to  be  a  mimosa,  but  is  now  asoer- 
tained  to  belong  to  tbe  terebinth  ftunitj  t  or  from 
some  undcscribcd  epocics  of  juniper,  one  of  whose 
beet-known,  tall,  ornamental  shrubfl,  brought  to 
Britain  from  the  aoutfi  of  Europe,  bears  botani- 
oaUj  tlie  nana  ottkmr^mv  or  frankincense-liear- 
ing ;  or  from  some  undescribed  or  I'r  nrely 
known  species  of  the  pine  lamilj,  many  oi  whose 
epaelea  an  opubnt-in  the  fragmnoe  of  thdr 
resins,  and  not  a  few  oriental  species  of  whicli, 
formerly  quite  unknown  to  science,  and  ascer- 
ttunad  to  ponoM  very  singular  properties,  have 
been  discovered  by  quite  recent  naearch.  But 
the  fact  is,  that,  though  we  know  a  grreat  deal 
historically  about  aucicQt  frankincense,  we  know 
absolutely  nothing  botanioaUy.  "  Fraakineanae^**  | 
savs  Phill.pq  in  his  History  of  cultivated  vege- ' 
tables,  "  was  obtained  from  trees  which  grew  in 
Arabia  Fdix.  The  inoenea-treea  grew  only  in 
that  part  of  Arabia  inhabited  by  the  Sabieans  ; 
and  so  strict  were  their  lawa  respecting  tbom, 
that  persons  were  not  permitted  even  to  sec  thic 
trees,  except  those  appointed  to  take  care  of 
them.  The  valley  where  they  grew  was  sur- 
rounded by  mountains,  and  was  situated  eight 
daja  Jonrney  from  Babota,  now  Sanaa,  the  capi* 
tal,  whither  the  incense  was  conveyed  on  camels. 
At  the  time  the  frankincense  was  taken  to  Alex- 
andria to  be  tried,  refined,  and  made  up  for  sale, 
the  workman  wwe  attired  only  in  abort  trousers, 
which  were  sewed  up  and  sealed,  to  prevent  the 
possibility  of  their  concealing  any  portion  of  this 
valaaUe  drag.** 

Mt>dem  frankincen-r^  is  a  widely  different  affair 
from  the  ancient,  and  is  the  produce  of  some 
quite  oommon  plnea  and  firs,  and  particularly  of 
the  Norway  spruce.  "The  exudations  or  tears 
of  the  spruce  fir,"  says  Anderson's  Commercial 
Dictionary,  "  constitute  the  sulntance  called  thus, 
or  oommon  frankinoenie.  It  ia  a  eolid,  brittle 
resin,  imported  in  little  balls  or  masses,  of  a 
brownish  or  yeUowish  oolour  on  the  outside,  in- 
tenalljrwhittsh  or«ari^tod  witbwliitiehapeolra, 
of  a  bitterish,  aodd,  disagreeable  taste,  without 
any  disagr.'enble  eiiicll."  The  ^tne  substance, 
with  the  siiiue  name,  ligured  in  quite  recent  books 
on  horse  and  cattle  medicine,  and  in  nearly  all 
th.  1 11  pharmacopoeias;  but  it  m:\y  be  regarded 
as  now  identified  in  both  name  and  character 
with  the  finer  kinda  of  yellow  rerin  or  with  Bur^ 
gundy  pitch.  English  botanists  give  the  name 
of  frankincense,  par  excellence,  to  a  North  Ame- 
rican timber  pine,  which  was  introduced  to  Bri- 


tain in  the  early  part  of  last  century,  Pinui 
Tada. 

FRASERA.  A  hardy,  ornamental  biranial- 
rooted  plant,  of  the  gentian  tribe.  It  oonstituies 
a  genua  of  itael^  and  taken  liwiti  apeeitfonaam 
Caredonineruia;  and  it  was  introduced  to  Britain 
from  North  America  about  half  a  century  ago. 
Its  stem  usually  attains  a  height  of  about  4  Cset; 
and  its  flowers  have  a  combination  of  grecnaind 
yellow,  and  bloom  in  July  and  August. 

FRAXINELLA,— botanicaUy  IMetamnui.  A 
genna  of  hardy,  perenidal'-rooted,  ornamental, 
herbaceous  planti,  of  the  rue  tribe.    Two  species 
or  varieties  of  it,  JDiaammu  /rasittfUa  and  i>to- 
tammu  albus,  the  former  with  purple  flowan^  the 
latter  with  white  flowers,  and  boUi  abont  a  yard 
high  and  eminently  beafitiful,  were  introduced, 
about  2d0  years  ago,  to  Britain  from  Oermany. 
The  root  of  each  atrikea  deep  into  the  groond, 
and  annually  enlarf^i";  its  head;  the  stems  are 
numerous  and  leafy ;  the  leaves  are  alternate  and 
pinnate,  each  oomprising  3  or  4  paira  of  oblong 
foliolai,  and  a  terminating  odd  one ;  and  the  flow- 
ers are  produced  in  a  long,  pyramidal,  loose  spike, 
and  bloom  from  May  till  J  uly.   The  roots  were 
formerly  vaed  aa  eordiala  and  eaphalica,  and  as 
preventives  of  infrrtion ;  infi  tbe  whole  plant, 
when  gently  rubbed,  emits  an  odour  like  that  of 
lemon  peeL    A  apeoiea  with  narrow  kavea  and 
lilac  flowers,  and  only  about  two-thirds  of  the 
height  of  tho  old  species,  wae  introduced  about 
25  years  ago  from  Altai. 

FRAXINUS.   See  Ash. 

FREE-MARTTN.  Th^  -wmingly  female  twin 
of  a  bull  call  The  minority  of  apparent  heifers, 
wbidi  bave  been  prodneed  aa  twina  of  bnU-ealfei^ 
are  more  or  less  hermaphrodites  ;  and  some  pos- 
sess an  almost  equal  balance  of  the  peculiar  or- 
ganisms of  male  and  female;  and  all  thaw  are 
necessarily  and  irremediably  barren ;  but  a  few 
have  a  sufficiently  distinct  and  full  development  of 
ail  the  female  organs,  to  be  true  heifers,  and  fully 
capable  of  beeomingprodoetiweewa.  Tbovoiighly 
heriij  iphr  I  lito  free-martins  have  n.  hinipish  ap- 
pearance proper  to  neither  cow  nor  bull ;  and,  if 
they  belong  to  a  good  breed,  they  are  exseUent 
fattening  animals  for  the  shambles. 

FREE-STONE.  A  well-known  building  mate- 
rial. The  name  of  this  stone  ib  derived  from  the 
freedom  with  wbleb  it  may  be  wurked  or  wrought 
into  any  particular  form ;  for  all  the  varieties 
of  this  stone  have  no  disposition  to  break  in  one 
direction  move  than  another,  and  one  of  ita  lead' 
ing  characteristics  is,  that  although  durable 
against  weather,  yet  it  is  so  soft  that  it  may  be 
sawed  by  the  proper  stone-cutter's  aaw,  or  may 
be  worked  into  any  desired  form  by  the  chisel 
and  mallet.  This  variety  of  stone  is,  therefore, 
constantly  resorted  to  for  all  ornamental  purpoees, 
aueh  ae  carving  the  eapitala  of  eolmiraa,  fHonea, 
and  mouldiugs,  as  well  as  f»r  the  building  uf 
stone  walls  whenever  it  is  necessary  that  their 
surfaces  should  be  smooth  and  handaome.  Free- 
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to  always  granalar  in  ito  texture,  although 
tht  gnliM  may  vary  in  magnitnd^  and  are 

ewn  occasionally  crystalline  in  their  form. — 
Ibrble,  in  all  its  varieties,  ranks  as  the  first  or 
most  valuable  of  all  the  ftec^etenee,  en  aeeouat 
of  the  larj^e  masses  in  which  it  is  formed,  its 
great  durability,  its  not  absorbing  water,  the  ease 
and  certainty  with  which  it  may  be  worked  even 
into  the  finest  omatnenta,  the  compaotness  of  its 
grain  and  its  hardness,  which  enable  it  to  receive 
a  hi^'h  and  permanent  polish,  and  its  not  being 
sensibly  affected  hy  lieat  and  eold,  or  any  flnetu- 

atioas  of  season. — Next  to  mnrMo,  in  piint  of 
Utility,  firmness  of  grain,  and  durability,  may  be 
nurited  the  <pe  gn&ied  white  nad-stone,  whtdi 
consists  of  fine  siliceous  or  flinty  sand,  held  toge- 
ther by  a  peculiar  natural  cement  that  hind?  the 
wbulu  into  a  solid,  uniform,  compact  mass,  but 
still  is  so  small  in  quantity  that  it  eranot  1>e  per- 
ceived between  the  crain?,  5 thnt  the  whole  stone 
appears  as  if  formed  of  tine  sand.   On  account  of 
the  scarcity  of  marine  in  Enghtnd,  this  stone  is 
alone  used  for  all  the  best  buildings,  and  as  it  is 
found  most  abundantly  in  the  Portland  rockfi,  on 
the  south  coast  of  the  island,  it  is  universally 
known  throughont  tliat  country  wider  fho  name 
of  Portland  stone.    When  clean  it  is  very  nearly 
white,  will  bear  fine  carving,  and  it  is  veiy  strong 
aaddntBUo,  not  being  at  ail  «feeted  hy  water, 
frost,  or  exposure  to  air.   It  will  not  take  a  po- 
lish Uke  marble ;  but  as  this  stone  is  hardly  ever 
polished  on  the  exterior  of  buildings,  the  one 
rtene  cm  liardly  be  diatingniriMd  flrom  tlie  other, 
except  on  close  inspection.    St.  Paul's  Cathedml, 
the  Monument,  the  Eoyal  Palace,  and  all  the  fine 
hnildingB  of  IiondMi,  an  hollt  of  tUs  iloiie.— 
There  are  other  varieties  of  free-atone,  Imt  they 
are  very  soft,  particularly  when  yrc^'x.  a  t^rm  ap- 
plied by  workmen  to  stone  fresh  from  tbequarn,  ; 
for  simoit  nil  atooaa  atthcr  baooaie  hard  by  age 
and  exposure  to  the  atmosphere,  or  they    /     i  r 
become  friable,  and  aometimes  even  drop  to  pow- 
der; and,  of  ooone,  Ala  hat  dtaia  ia  wholly  un- 
fit for  boilding  purpoeee.    A  very  useful  ptone, 
oslied  by  mineralogists  oolite,  from  its  siTnllarity 
in  appearance  to  the  roe  of  a  fisli,  makes  au  ex- 
tensive formation  nearly  through  the  middle  of 
S^land,  beginning  in  Somersetshire,  and  taking 
a  north-eaat  direction  for  abont  IdO  miles.  It 
htt  a  yeOowi^^white  ooloar,  ia  whoify  oaieareoas 
and  ;^r.i.nular,  its  grains  sometimes  being  as  fine 
as  sand,  and,  at  others,  hollow  and  as  large  as 
peas,  when  it  ia  called  pea-etone.  They  are  united 
hy  natural  calcareous  cement,  which  is  quite  vi- 
sible to  the  naked  eye ;  but  the  fine  grained  stone 
il  alone  na^  for  building,  and  ihe  whole  city  of 
M  ia  hnlt  with  it,  on  which  aoeenat  it  has, 
very  generally,  obtained  the  name  of  Bath-stone. 
When  new,  it  ia  so  soft  that  it  is  cut  into  any  re- 
quired form  by  a  common  carpenter's  band-saw, 
and  is  also  worlced  by  the  chiael ;  notwithatandlng 
which,  and  its  being  ah^'orbcnt.  it  is  not  affected 
by  weather,  and  iiardens  and  preserves  its  form 


363 


remaricably  well.  It  ia  on  tliia  account  CMuidered 
valuable,  for  it  may  ha  worked  very  cheaply,  and 

produces  a  handsome  appearance. — Millinffton. 

FBKE-WARREN.  A  place  privileged  by  grant 
or  prcocription  tn  keeping  harec,  oooiee,  par- 
tridges, and  pheasants.  The  -  wnr  r  nf  it  ha»  an 
exclusive  rij^t  of  destroying  game  within  its  li- 
mits ;  and  ha  retains  thia  ri^t  evan  when  it  ia 
sitoaied  oil  another  person's  estate.  But  irae- 
warrens  have  almost  i^iseed  into  desnetnde ;  and 
the  name  of  warren  is  now  applied  chiefly  to 
groaad*  art  a|nrt  Cor  breading  bivea  and  rabliits. 

FRFEZIN'a.  The  tmnsfoniiation  of  a  ffuid 
body  into  a  firm  m  aolid  mass,  by  the  action  of 
coUL  The  proeeea  of  oongelation  la  dwaji  at- 
tended with  tlio  (  mission  of  heat,  as  isftundhy 
experiments  on  the  freeiing  of  watt'r,  wax,  sper- 
maceti, he ;  for  in  such  cases  it  is  found,  that  a 
thermometer  dif^ied  into  the  fluid  iMepa  canta* 
nuallj  descending  as  this  cools,  till  it  arrives  at 
a  certain  point,  being  the  point  of  freeaing,  wliich 
la  paouUar  la  each  fluid,  when  it  ia  awIiUe  ata- 
tionaiy,  and  then  rises  a  little,  while  the  conge- 
lation goes  on  ;  at  the  same  time,  the  bulk  of  the 
body  is  expanded.  The  prodigious  power  of  cx- 
paniion  aviaoed  liy  water  in  ^  act  of  frearing^ 
exerted  in  po  mi  all  a  rna«!<',  seemingly  by  the  force 
of  wM,  was  thought  a  very  material  argument  in 
fibvovr  of  ihoaa  who  suppoeed  that  oold,  like  heaA» 
is  a  positive  substance.  Doctor  Black's  discovery 
of  latent  heat,  however,  has  atTorded  an  easy  and 
natural  explanation  of  this  phenomenon,  lit*  has 
shown  that,  in  the  act  of  congelation,  water  ia 
not  cooled  more  thrxn  it  was  hefon\  ^»'it  rather 
grows  wanner ;  that  aa  much  heat  is  discharged, 
and  paawa  froin  a  ktant  to  a  lanrfhk  atate,  as, 
had  it  been  applied  to  water  in  a  fluid  state, 
would  have  heated  it  to  135°.  In  this  process, 
the  expansion  is  occasioned  by  a  great  number 
f  ndnuta  huhhlaa  suddenly  produced.  Formerly 

thc?e  were  supposed  to  be  cold  in  the  al»?trr\ct, 
and  to  be  so  subtile,  that,  insinuating  thcms«;lv«s 
into  tiM  aidiotaBse  of  tho  fluid,  they  augmented 
ite  bulk,  at  the  same  time  that,  by  impeding  the 
motion  of  its  particles  upon  each  other,  they 
changed  it  from  a  fluid  to  a  solid.  But  those  are 
only  air  extricated  during  the  congelation ;  and 
to  the  extrication  of  this  air  we  ascriln  the  jim 
digious  expansive  force  exerted  by  freeaing  water. 
By  what  maaai  doea  thia  air  ooma  to  be  ax- 
trieated,  and  to  take  up  more  room  than  it  natu- 
rally docs  in  the  fluid  ?  Perhaps  part  of  the  heat, 
which  is  discharged  from  the  freezing  water, 
combines  with  the  air  in  its  unelastie  state,  and, 
by  restoring  its  elasticity,  gives  it  that  extraordi- 
nary force,  as  is  seen  also  in  the  case  of  air  sud- 
denly eatrieatad  in  tlie  aspiodmi  of  gunpowder. 

A  very  great  degree  of  cold  is  produced  by 
mixing  snow  with  certain  salts.  The  best  salt 
for  this  purpoee  is  muriate  of  lime.  If  this  be 
mixed  with  dry,  light  snow,  and  the  two  bodies 
be  stirred  well  together,  the  oold  produced  will 
be  so  intense  as  to  freeze  mercury  in  a  fuw  min- 
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atee.  Ciominen  salt  with  snow  produces  a  grati 
4«gne  of  eoM.  Svapontion  Ukewise  pnHmm 

Cold.  The  method  of  making  ice  artificiallj  in 
the  East  Indies,  depends  upon  this  principle.  The 
manufaotnrers  at  Benares  dig  pits  in  large  open 
plaint,  the  bottom  of  which  they  strew  with  8a- 
gar-cane«,  or  dried  stems  of  mnizc,  or  Indian  corn. 
Upon  this  bed  tbej  phioe  a  number  ot  unglazed 
patti,  made  of  so  porooa  an  «artb,  tlwt  the  watev 
oor.es  through  their  substance  Th(  ?i^  pans 
filled,  towards  evening,  in  the  winter  seaiioa,  with 
water  wfaiob  has  been  b<dled,  and  are  leA  in  that 
situation  till  morning,  when  more  or  less  ice  is 
found  in  Ihera,  according  to  the  temperature  of 
the  air ;  there  being  more  formed  in  dry  and 
warm  weather  than  in  cloudy  weather,  though 
it  may  be  colder  to  the  human  body.  Bvery  thhifr 
in  this  operation  is  calculated  to  produce  cold  by 
•vapofatifHi;  the  beds  on  whidi  tlie  pane  are 
placed,  Buffer  the  air  to  have  a  free  passage  to 
Iheir  bottoms,  and  the  pans,  constantly  oozing 
eat  water  te  their  external  solace,  are  oooled  by 
the  evBpoiation  of  it. 

In  Spain,  a  kind  of  earlhem  jars,  called  buj-a- 
nutf  is  used,  the  earth  of  which  is  so  porous,  being 
onljr  beltbaked,  that  the  eutaide  ia  kept  moist  by 
the  water  which  filters  through  it ;  and,  though 
plaoed  in  the  sun,  the  water  in  the  jar  becomes 
as  oold  as  ioe.  It  ia  a  eonmon  piaetioe  In  Obtna, 
to  cool  wine  or  other  liquors  by  wrapping  a  wet 
cloth  round  the  bottle,  and  hanging  it  up  in  the 
sun.  The  water  in  the  cloth  evaporates,  and 
thus  cold  is  produced.  Ice  may  bo  produced  at 
any  time  by  the  evriporntinn  of  fthcr.  rr'ifi-ttnr 
Leslie  discovered  that  porphyritio  trap,  pounded 
aad  dried,  will  abeoibeiie  tenUi  pert  of  fte  weight 
of  moisture,  and  can  hence  be  easily  made  to 
ireexe  the  eighth  part  of  its  weight  of  water.  In 
bol  eoQntries,  the  powder  will,  after  each  process, 
iMover  Ue  power  by  drying  in  the  sun.  This 
curious  and  beautiful  discovery  of  artificial  con- 
gelation, will,  therefore,  produce  ice  in  the  tropi- 
cal eUam,  or  evan  at  oea,  with  very  Kttle  traalde, 

end  no  sort  of  risk  'T  inconvcnienrc,  I,os!in  also 
discovered  that  parched  oatmeal  is  even  a  more 
powmftdabeorbent  than  tbe  wbinitone ;  and  with 
a  etratam  of  oatmeal,  abool  a  foot  in  diameter, 
and  one  inch  deep,  he  frorp  a  ponjid  and  a  f]tinr- 
ter  uf  water,  contained  m  a  hcmisphehcai  porous 
eap.  The  aieal  ie  eaiily  dried,  Md  mteced  to 
its  former  use. 

VBEEZUfQ  POi^T  denotes  tbe  point  or  de- 
gree of  ooM,  shown  by  a  nennrial  themometer, 
at  which  certain  fluids  begin  to  freeze,  or,  when 
frozen,  at  which  they  begin  to  thaw  again.  On 
Fahrenheit's  thermometer  this  point  is  at-f-32 
for  water,  and  at — 40  for  qaieksilver»  these  fluids 
rreczin<r  rit  thoee  iwo  potote  rNpeetfivdy.  See 
Tbkhhoiiktkr. 

FBBIOHT  ie  the  oensideiation  money  agreed 
to  be  paid  for  the  rise  or  hire  of  a  ship  ;  or,  in  a 
larger  senee,  it  is  the  burthen  of  such  ship.  The 
freight  ie  nest  frequently  detennbied  Ibr  the 


I  whole  voyage  without  respect  to  time ;  sometimes  i 
it  depends  on  time.  In  tbe  former  case,  it  ie  I 

either  fixed  at  a  certain  Bum  for  the  whole  cargo,  |  i 
at  so  muoh  per  ton,  barrel,  or  other  weight  or  ,  1 
measure,  or  to  mnoh  per  cent,  on  tbe  v^ne  ef 
the  cargo. 

FRF.N  rn  BARLEY.  SeoBAKtEV. 

FBENCii  BEAN.  See  Kidhby-Bkaw, 

FRBNOH  BERRT.    The  firoit  of  the  dyer's  :  J 
hnrlcthf  rn, —  R/iamnus  iufecloriu$.     This  shrub  | 
grows  abundantly  in  the  south  of  France,  and 
partiealariy  in  the  vicinity  of  Avignon ;  aad  it 
was  introduced  to  Britain  in  tbe  latter  part  of  | 
the  17th  century,  and  is  sometimes  cultivated  for  i  I 
ornament  in  our  shrubberies.    Its  berries  are  ' 
extensively  used  in  the  south  and  middle  of  1 1 
France  for  givinjr  a  vflloTT  d yo  ;  and,  for  this  pur-  . 
pose,  they  are  gathered  unri^te,  bruised,  steeped,  1 
and  boiled  in  water ;  and  the  Kqnid  thenoe  ol»>  | 
tained  is  mixed  with  the  ashes  of  vine-stems,  and 
pegged  through  a  line  liuen  cloth*   The  colour  of  . 
the  dye  ie  a  fine  yellow,  and  ie  meet  eoouneitlj  ' 
used  for  silk,  and  called  nil  4t  grwnt,  but  it  ia  j 
very  fugitiTe,  expeoialljr  when  enpeeed  to  ems*  i 
shine.  ; 

FRENCH  MARIGOLDr-botsaledtf  rs^Ma  ' 
Patvfa.     A  hardy,  ornamental,  nnnnal-rooted 
plant,  of  the  jacobea  division  of  the  composito  i  ^ 
order.  It  grows  wild  in  Mexico^  and  was  intro- 
duced about  800  years  ago  to  Britain,  and  has  j 
long  been  generally  cultivated  as  a  great  floral  1 1 
favourite  of  all  classes  of  tiorists,  and  as  on«  of 
the  most  beautiful  annuals  of  either  tlie  Hotreis- 
l  od  or  tic  tlowcr-border.    It  has  a  Bomewhnt  j  i 
close  resumblanoo  to  African  marigold,  but  is  ' 
more  spreading  and  not  eo  tall,  and  has  cmaller  ' 
and  incomparably  richer  flowers.    Its  ordinary  j 
height  is  about  two  feet ;  and  its  usual  time  of  i  I 
blooming  is  from  July  till  October.   Its  flowers,  ' ' 
from  any  one  paper  of  the  ordinary  seed  of  the 
secdshops,  arc  single,  semidouble,  and  double,   *  i 
and  vary  from  the  utmost  plainness  of  form  to  a  |  j 
shape  Mid  lolneei  dmeit  ae  rich  ea  thoee  of  ak 
superfine  ranunculus,  and  have  a  prevalence  of  j 
yellow  and  orange  colours,  but  are  m<»e  dirersi- 
Hed  in  tintittg  than  even  in  form,  and  eometinMB  i 
display  a  coitibiaation  of  cxquldte  variegatioA 
with  much  delicacy  and  extniordinary  brilliance.  J 
The  worst  drawback  upuu  beds  of  this  plant  is  I  ! 
the  unavoidable  mization  of  bald  forme  aaid^Bogy  , 
colours  with  the  richest  forms  and  the  nioet  ! 
glowing  tints.    The  plants  flower  betit  when  , 
raised  upon  a  moderate  botbed,aUowed  an  afaoB^  '  • 
dance  of  fresh  air,  and  transplanted  when  alien  t  ' 
3  inches  high  to  warm  grotind  or  a  moderate    ,  , 
hotbed  at  distances  of  half  a  foot ;  and  the  prim»  ' 
plants  may  aftervrards  be  taken  up  with  adhering'   '  i 
clods  of  soil,  and  ^aood  either  ia  pota  or  eiaglgr   ,  . 
in  the  border.  | 

FRET.  FUtuleBt  eolie  ia  boieea  See  ^ 
article  Colic.  ' 

FllKZlKRA.   A  genus  of  tender,  ornamental  | 
shrubs,  of  the  tene^mnia  Older.  Seven  or  eight  ' 
 _  I 
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I  FRIAR'S  COWL. 

j  iprcies  are  known ;  md  all  an  doady  rdatad  in 
j|  iMtb  habit  and  botanical  characters  to  the  camel- 
n  lias.  One  species,  called  the  tea-like,  Frtzitm 
1  theaoitLi,  and  nearly  allied  ta  both  appearance 
I '  and  organism  to  tiia  Ohineae  ttt*plants,  was  in- 
i  troduoed  naadj  so  fttm  ago  ftom  Jamaiaa  to 
1:  Britain. 

FRIAR*8  OOWL,— bo4aaifl«U7  ilfMorMR.  A 

I  curious,  hardy,  perennial-rooted  herbaceous  pbnt, 
I :  of  the  order  aroidejp.  It  constitutee  a  genus  of 
j   itself,  and  takes  fur  its  specilio  name  vulffare;  l^lt 

I  j  it  wag  formerly  ranked  aa  i&  arum,  and  it  has  a 
I  close  aifioity  to  that  gentis.  It  grows  wild  in  the 

south  of  Europe^  was  long  ago  introduced  to 
Brtldn,  and  bM  lilae  and  jellow  flowara  and  a 
height  of  12  or  15  inches.  See  the  article  Abum. 

I I  FllICTION.  The  act  of  rubbing  two  bodies 
[l  tog3ther,  or  the  resistance  in  machines  oaoaed  by 
{\  the  motion  of  the  diiforent  porta  againat  aaeh 

nthi?r.    Friction  arises  from  the  roughness  of 
^  the  surface  of  the  body  moved  on,  and  that  of  tbe 
!  t  noviag  body ;  fbr  andb  anrfiM«  oonatiting  altar- 
nately  of  small  omincnccs  and  cavities,  these  act 
I  against  each  other,  and  prevent  the  free  motion 
I  that  would  ensue  on  a  supposition  of  the  two 
'  bodies  being  perfectly  polished  planes.  Ferguson 
found  that  the  quantity  of  friction  waa  a!n'n3'K 
pnqwrtional  to  the  weight  of  the  rubbing  Unly, 
I  aadnottotha  quantity  of  rarfaoa ;  and  that  it 
increased  with  an  increase  of  velocity,  Imt  was 
I  not  proportional  to  the  augmentation  of  celerity. 
He  foand  also,  that  the  fKction  of  smooth,  soft 
wood,  tjioving  upcm  smooth  soft  wood,  was  equal  to 
'  one-third  of  the  wci;Tht ;  of  rough  wood  upon  rough 
,  I  wood  one-half  of  the  weight ;  of  soft  wood  upon 
■  j  hard,  or  hard  apon  aoft,  one>fifth  of  th«  waight ; 

of  p  'i^'ii-'d  steel  upon  polished  8teel  or  pewter. 
,  one-quarter  of  the  weight ;  of  polished  steel  upon 
I  copper  one-fifth  i  and  of  poUshadatoal  apon  hnss, 
j  oaaNMxili  «f  the  wmght.  Coolomb  nada  nume- 
rous cxperimcnti^  up  >n  friction,  and,  by  cniploy- 
^  lug  large  bodies  and  ponderous  weights,  and  con- 
daatinghiaexperimantaonalargaiade^eometod 
I  several  errors,  which  necessarily  arose  from  the 
j  limited  experiments  of  preceding  writers.  He 
< '  hconght  to  light  many  new  and  striking  pheno- 
aiena,  and  confirmed  others,  which  were  previ- 
'  OQBlr  but  partially  established.    1.  The  friction 
of  homogeneous  bodies,  or  bodies  of  the  same 
kind,  moving  upon  aaoh  othar,  ia  ifanermlly  sup- 
p'^H  to  be  greater  than  that  of  hct' r  rr,  no  119 
bodies  i  but  Coulomb  showed  that  there  are 
!  I  ttMaptiona  to  this  rule.  S.  It  was  generally  sup- 
'  posed  that,  in  the  case  of  wood,  tha  friction  is 
greatest  when  the  bodies  are  drawn  contrary  to 
1 1  the  course  of  their  fibres;  but  Coulomb  showed, 
I  that  the  frieiion  in  this  oaaa  ia  aometimaa  tha 
i  smallest.   3.  The  long  r  the  nil  l  int;  surfaces  re- 
I  uaia  in  contact,  the  greater  is  their  friction.  4. 
Friction  is,  in  general,  proportional  to  tha  force 
with  which  tha  rubbing  aatfaces  are  preMsd  to- 
I  gcther,  and  is  commonly  eqtinl  to  between  one- 
hiilf  and  one-quarter  of  that  force.   6.  Friction 


FRICTION.  m 

ia  not  gancvaBy  increased  by  augmenting  the 
rubbing  surfaces.  6.  Friction  is  not  increased 
by  an  increase  of  velocity;  at  least  it  is  not 
generally  so ;  and,  in  some  cases,  even  decreases 
with  an  increase  of  oderity.  7.  The  friction  of 
cylinders,  rolling  upon  a  horizontal  plane,  is  in 
the  direct  ratio  of  their  weights,  and  in  the  in- 
wie  ratio  of  their  diametera.  An  easy  method 
of  experimenting  on  the  friction  of  surfaces,  is, 
to  pUioe  a  plank  with  its  upper  surface  level,  and 
on  this  a  thin  block  of  the  matter  to  be  tried, 
with  a  cord  fixed  to  it,  which  block  may  be  loaded 
with  different  weight!};  and  a  spring  steelyard 
attached  to  the  other  end  of  the  oord,  to  draw  it 
along  by,  eriU  show  the  foroe  naoeaaary  to  pro- 
duce motion.  It  appeare  from  experiments,  that 
the  friction  of  different  combinations  of  matter 
differs  very  considerably,  and  that  an  immense 
quantity  of  power  nu^  be  loot  in  »  machine  by 
using  tiiose  suUstances  for  the  rubbing  parts 
which  have  great  friction.  In  a  combination 
wheie  gvnHmetal  movea  against  atasi,  the  same 
weight  may  l)c  moved  with  a  force  of  pounds, 
which  it  would  require  22  pounds  to  move  when 
cast-iron  moves  against  stedL 

The  most  elBcacious  o<mtrivanoM  ibr  diminish* 
ing  friction,  hte  frictiof;  ^rhrrh,  by  means  of  which, 
that  species  of  firiction  which  arises  from  one  body 
being  dragged  over  anothov  ia  ehanged  into  that 
which  arises  from  one  body  rolling  upon  another. 
The  application  of  friction-wheels  is  shown  in 
6.  and  7.  of  Plate  XXV.  Fig.  6.  represents 
M.  Qottliob's  anti-attrition  axle-tree,  which  con- 
sists of  a  steel  roller  R  a^wut  five  inches  long, 
turning  in  a  groove  cut  in  the  lower  part  of  the 
axle>tfeeC,  whiehwofflnendwnavaAB.  Fig. 
I  7.  shows  the  method  of  applying  friction  rolli  rs 
used  by  Mr.  Gamutt.   A  space  between  the  axle 
E,  and  the  nave  of  the  wheel  ABI>C,  is  filled  with 
frietion-roUers,  R,  R,  R,  &c^  whose  axes  are  in-  i 
serted  in  circles  of  bm«9,  which  are  rivetted  to-  1 
getber  by  means  of  bolts  which  pass  between  the  . 
rdlent,  hi  order  to  heap  them  aapanto  and  parat  | 
lel.   When  the  moving  force  is  not  exert*  1  in  »  ; 
perpendicuhur  direction,  but  obliquely  aa  in  un-  i 
dershot  wheels,  the  gudgeon  will  preaa  with  | 
greater  force  on  one  part  of  the  socket  than  on 
any  other  part.    This  point  will  evidently  be  on  ■ 
the  side  of  the  bush  opposite  to  that  where  the  i 
power  is  applied;  and  ita  distance  ftmn  the  loiro 
est  point  of  the  socket,  which  is  supposed  circu-  I 
lar  and  concentric  with  the  gudgeon,  being  called  j 

X,  we  shall  have  Tang.x=     that  is,  the  tangent 

of  the  arch  contriirted  between  the  point  of  great-  ' 
est  pressure  and  the  lowest  point  of  the  bosh,  is 
equal  to  the  sum  of  all  the  horizontal  forces,  di- 
vided by  the  sum  of  all  ihf  vertical  forces  and 
the  weight  of  the  wheel,  li  representing  the  for- 
mer, and  Y  the  latter  qnantitisa.  The  point  of 
greatest  (Kssurc  being  thus  determined,  the 
gudgeon  must  be  supported  at  that  part  by  the  j 
largest  friction  wheel,  in  order  to  equalize  the 
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fiiction  upon  their  axlos.  Friction  wheels  seem 
to  haw  been  flnt  teeommeiidecl  hj  Oualm. 

They  were  afterwards  mentionrd  Vy  ^'turTniti-? 
and  Woltius,  but  were  not  in  aotoal  use  till  Sul^ 
applied  them  to  clocks  in  1716,  and  Mendnm  to 
cranes  in  1 7i^t.  They  remained,  however,  almost 
unnoticed  till  the  celclirated  EuI'T  explained 
their  nature  and  advantages  in  his  tucmoirs  on 
Fiietion.  Another  method  of  diodaiihing  fric- 
tion, is  to  apply  the  impelling  power  (when  it 
can  be  done)  in  such  a  way  as  to  act  either  in 
opposition  to,  or  obliquely  to  the  fbree  of  gravity. 
If  we  suppose,  for  example,  that  the  weight  of  a 
wheel,  whose  iron  gudgeons  move  in  bushes  of 
brass,  is  100  puuods,  then  the  friction  arising 
from  both  its  gndgeoni  will  be  equivalent  to  25 
pounds.  If  wf-  suppose  also  that  a  force  equal 
to  40  pounds  is  employed  to  impel  the  wheel, 
mnd  mete  in  the  direotion  of  gnvitj,  m  In  the 
cases  of  overshot  wheels,  the  pressure  of  the 
gudgeons  upon  their  supports  will  then  be  140 
pounds,  and  the  friction  35  poondt.  Bat  if  tiie 
force  of  40  pounds  could  be  applied  in  such  a 
manner  as  to  act  in  direct  opposition  tu  the 
wheel's  weight,  the  pressure  of  the  gudgeons  upon 
their  support*  would  be  100 — 40,  or  60  pounds, 
and  the  friction  only  1?5  pounds.  It  is  impossible 
indeed  to  make  the  moving  force  act  in  direct 
oppodtioa  to  the  gravitf  of  the  wheel,  in  the 
case  of  water-niUt;  and  it  is  often  impracticable 
for  the  pngineer  to  apply  the  impelling  power 
but  in  a  given  way :  but  there  are  many  cases  in 
which  the  moving  force  may  be  so  exerted,  as  at 
least  not  to  increase  the  friction  which  arisea 
from  the  wheel's  weight.  A  oontrivanoe  for  di- 
minishing friction  I ly  rendering  an  axie  of  rotap 
tion  unnecessary,  is  shown  in  Piatt  A' AT.  Fig.  0, 
where  A  is  a  cylindrical  wheel  without  an  axis 
of  rotation,  but  turned  if  the  rope  rr,  passing 
round  a  groove  in  its  circttmfiHWMa>  like  whed 
A  is  supported  by  the  three  wheels,  or  rollers,  ir, 
tr,  tf,  which  have  a  groove  hollowed  out  upon  their 
oirottmftnnee.  Another  metiiod  of  diminiihing 
friction,  proposer^  hy  M.  Qaston  de  Thiville,  is 
shown  in  Mate  A' A  V.  Fig.  &  The  wheel  K  has 
two  hollow  oyUttders,  m,  a,  6xed  to  iti  axle  AB. 
These  cylinders  are  made  to  float  in  boxes  filled 
with  water,  in  such  a  manner  that  the  gudgeons 
pass  through  the  boxes  of  water,  so  as  to  be 
water  tight  without  preventing  their  rotation. 
The  weight  of  the  wheel  is  thus  supported  upon 
the  floating  cylinders,  and  it  is  kept  in  its  place 
by  the  gudgeons  s,  y.  As  it  appears  from  the 

exp  Timents  of  r.  (uloinfi.  the  Irri'^t  frictiriii 

is  generated  when  polished  iron  moves  upon  brass, 
the  gudgeons  and  pivots  of  wheels^  a»l  tiie  axles 
of  Motion  rollers,  should  all  be  made  of  polished 
iron;  and  tho  hnshos  in  which  these  gudgeons 
move,  and  ihc  fnction  wheels,  should  be  formed 
of  polished  brass.  In  small  and  delicate  machin- 
ery, the  cups,  or  planes,  which  support  pivots,  or 
upon  which  knife-edges  rest,  as  in  balances  and 
pendolttmi^  sliottld  lie  made  of  gsmat  in  pnsftir- 


enoe  to  any  other  substance.  When  every  me- 
chanlesl  oontrivanoe  imaboen  aii^tedibr  fin- 
ishing the  obstruction  which  arises  froTn  tf;  - 
attrition  of  the  oommunioating  parts,  it  may  be 
■tai  tetlMff  tsoMmd  bj  tlie  judicions  applicstion 
of  onguenla,  The  most  proper  for  this  purpose 
are  swine's  grease  and  tallow,  when  the  surfaces 
arc  made  of  wood,  and  oil  when  they  are  of  uictal. 
When  the  force  with  whidi  the  surfaces  arc 
pressed  together  is  very  irront,  tnllow  will  dimin- 
ish the  friction  more  than  swine's  grease.  When 
the  wooden  surlhcos  are  vety  small,  nngnents 
will  lessen  their  friction  a  little,  but  it  will  bo 
greatly  diminished  if  wood  moves  upon  metal 
greased  with  tallow.  If  the  velooities,  however, 
are  increased,  or  the  ungoent  not  often  ei  i  pli 
renewed,  in  both  these  cases,  but  particularly  in 
the  last,  the  unguent  will  be  more  injurious  than 
ttsefoL  TholMli*modeof»ppfyin^it,istoeover 
the  rnbbiniiT  surfncfvi  with  as  thin  a  Stratum  na 
possible,  for  the  friction  will  then  be  a  constant 
qnantitj,  and  will  not  he  inorsosed  hf  an  aug- 
mentation of  vehmtf.  In  small  works  of  wood, 
the  interposition  of  the  powder  of  blaok  lead  has 
been  found  very  useful  in  relieving  the  motion. 
The  ropes  of  pulleys  should  l>e  rubbed  with  tal- 
low. r\nd  whunrvor  the  screw  is  used,  the  square 
threads  should  be  preferred.  In  order  to  apfdy 
unguents  to  tlw  communicating  parts  of  na- 
ohines,  various  contrivances  have  been  adopted. 
The  spindles  of  trundles  have  been  made  hollow, 
to  contun  oil,  so  that  when  they  had  a  hi^rison- 
tal  podtion,  th^  aOowed  it  to  drop  from  small 
apertures  upon  the  wheel  below,  hj  whidi  they 
were  driven. 

The  resistance  called  frktiM  performs  impoi^ 
tant  f  ifficrs  in  natnrr  atul  in  works  of  art,  ftio- 
tion  destroys,  but  never  generates  motion.  Were 
then  no  frletioi^  all  bodies  on  the  surfbee  of  the 
earth  would  he  dashing  against  one  another: 
rivers  would  dash  with  unbounded  velocity,  and 
we  shuuld  see  little  besides  collision  and  motion. 
At  present,  whenever  a  body  aoqufares  a  great 
velocity,  if  =r>on  loses  it  by  friction  against  the 
surface  of  the  earth ;  the  friction  of  water  a^nst 
the  snrflMM  it  mns  over  soon  rednoea  the  rapid 
torrent  to  a  gentle  stream ;  the  fury  of  the  tem- 
pest is  lessened  hy  the  friction  of  the  air  on  the 
face  of  the  earth ;  and  the  violence  of  the  ocean 
is  subdued  by  the  attrition  of  its  own  wateia 
Its  offices  in  works  of  art  are  equally  important 
Our  garments  owe  their  strength  to  friction ;  and 
tlm  strength  of  ropes,  sails,  and  various  other 
thinc'^,  depends  on  the  same  cause  ;  for  they  are 
made  of  short  fibres,  pressed  together  by  twist- 
ing: and  this  pressure  oauscs  a  snffident  degree 
of  friction  to  prevent  the  fibres  sliding  one  upon 
another.  Without  friction,  it  would  lie  impof- 
sible  to  make  a  rope  of  the  fibres  of  ht^mp,  or  a 
sheet  of  the  fibres  of  flax ;  ndther  eoold  the  short 
fibres  of  cotton  have  ever  been  made  into  such 
an  infinite  variety  of  forms  as  they  have  received 
from  the  hands  of  ingadoaa  woBfaaon.  Wod 
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for  comfort  or  for  luxury ;  and  all  these  are  cnn- 
ftituted  of  fibres  untted  hj  friction.  In  fine,  if 
friciioa  retards  the  motion  of  machines,  and 
eonnnMS  a  ki^  qoanttty  of  moving  power,  we 
have  a  full  comr^n'^ntifin  in  the  numerous  and 
important  benetits  which  it  insures  to  us. 

FBIOTION,  in  nadkine  and  surgery.  Ilia  act 
of  rubbing  the  surface  of  the  hody,  whether  with 
the  hand  only,  with  the  flesh-brush,  flannel,  or 
other  substances,  or  with  oils,  ointments,  or  other 
medicinal  matter*,  with  a  view  to  the  preserra- 
tion  of  health,  or  to  the  removal  of  particular 
diseases.  The  wholeaume  effects  of  friction  are 
wdl  iUnshralod  hj  tho  advaniagea  of  evrrying 
horses.  Friction  is  an  efEcacious  remedy  in 
several  conditions  of  disease ;  particularly  in 
chronic  rheumatisms  of  long  standing ;  in  nms- 
cuiar  contractions,  succeeding  to  rheumatism, 
&&,  and  connected  often  with  efl'usions  of  lymph ; 
in  some  states  of  p&raiy&ia ;  in  certain  indolent 
ttuDoon,  &0.  In  ihaae  oaaea  a  variatjr  of  ungu- 
ents and  linimenti?  is  rcc  .inmL  riied  ;  but  the 
(nction  itself  is  the  principal  source  of  reliet 

FRIHOB-TRE£,--botamoaIIj<^tMHifilAiit.  A 
genus  of  ornamental  shrubs  and  trees,  of  the 
olive-tree  tribe.  The  Virginian  fringe-tree,  C/u'f> 
mtUAus  VirffinicOf  is  a  native  of  various  parts  of 
Vorth  Aacarfea,aiid  wat  inlvedveed  abont  110 

rears  ago  to  T?r;tain.  It  is  ofti  n  called  the  snow- 
drop-tree ;  and  it  carries  snow-white  flowers  in 
bniiiBbea  o^er  almoat  every  part  of  its  surface,  and 
in  consequence  gave  the  nana  Cbionanthus  or 
"  snow-flower"  to  tbr-  whf>le  genus.  It  is  exceed- 
ingly shy  of  either  growing  or  blooming  in  Bri- 
tain; bat  in  eonntrka  and  climea  wliioh  H  loves, 
it  is  i  -no  of  the  most  beautiful  r,f  j  Irmt?  Ttj?  stem 
is  rough  and  dark  brown,  and  attains  in  its  na^ 
live  Qonntry  a  height  of  30  or  40  feat ;  ila  kavca 
are  larga^  IswidMiaped,  broad,  nmndidif  and  of 
a  fine  dfop  green  on  thrir  npjH?r  surface ;  and  its 
flowers  bloonoi  from  May  till  July,  and  so  profusely 
oofor  the  tree  aa  i»  make  H  lode  at  a  little  dia- 
tancc  as  if  mantled  with  snow. — Two  other  Bpr 
cies,  neither  of  them  above  one-tbird  of  the  height 
of  tbc  preceding,  have  been  introdneed  to  Britain, 
the  one  from  North  America,  and  the  other  from 
the  East  Indies;  and  .0  ur  H  additional  apeeies 
have  been  scientifically  described. 

FBirniil^BTr-botanlcanf/VdfllSoN^  A  ge- 
nus of  hardy,  bulbous- rooted,pplendidly-flowering 
plants,  of  the  tulip  family.  The  most  goi^geous 
^ecies  is  P.  unptritdit,  and  hM  been  daiCTibod 
in  the  article  Cbow5  IxpcbuIi.  The  common, 
or  guinea-fowl,  or  snake's- head,  or  chequered  daf- 
fodil species,  J^.  mdeagris,  is  a  native  of  the  moist 
peatoret  ^  Britain,  partienharlj  of  tiie  aoath  of 
England.  Its  root  hn^'  a  fimall,  compact  tuber, 
of  about  the  size  of  a  hazel-tiut ;  its  stem  is  usu- 
ally aboat  18  or  14  incbca  high ;  its  laaTea  are  li- 
near ;  and  its  flowers  ate  penduloos,  and  bloom 
fr in  >Tarch  till  May,  and  sport  themselves  into 
a  great  variety  of  colours,  with  preponderance  of 
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vsd,  white,  Idaek,  and  mixtnies,  bnt  are  diiefly 

purplish  and  always  chequered. — ^Tbe  Persian  fri- 
tillary,  or  Persian  lily,  F.  }>mi{aj,  was  introduced 
to  Britain  from  Persia  before  the  close  of  the  16th 
century,  and  has  long  been  a  favourite  in  our 
gardens.  Its  bulb  is  large  and  orbicular ;  its  stem 
is  from  15  inches  to  3  feet  high ;  its  leaves  doeely 
garnish  the  lower  part  of  Che  stem,  and  grow  ob- 
liquely and  twistedly  from  the  sides,  and  are  three 
inches  long  and  half  an  inch  broad ;  and  its  flow- 
ers have  a  brown  or  dark  purple  colour,  and 
bloom  in  April  and  May,  and  grow  pyramidally 
or  in  T\  Imiso  f>pikf>  r«.t  tVir  tf^p  of  the  stein,  'ut 
have  somewhat  wide  brims,  and  are  not  pendu- 
loos. — The  early  white  fritillary,  /'  prcenx^  was 
long  ago  introduced  from  Continental  Europe. 
Its  bulb  is  compressed  and  orbicular,  and  resem- 
bles that  of  the  common  gladiolus ;  its  stem  is 
about  1ft  inchea  high,  and  forks  at  the  top  into 
two  Blender,  pendulous,  flower-stalks ;  its  leaves 
are  few,  alternate,  and  narrow ;  and  its  flowers 
have  a  prerailiagljr  white  colenr,  bat  are  ehe- 
quored  with  purple  and  white  like  a  du-ss-lxiard, 
and  they  grow  singly  on  the  footstalks,  and  bloom 
ftom  Uanh  till  Ibjw — ^Aboot  twenty  other  spc- 
eiaa,  bssldea  varietaea^  have  been  introdneed  to 
oiir  frnrdens;  and  several  additional  ones  are 
known.  All  are  propagated  from  ofiisets,  and  are 
very  nnflutldimia,  amd  may  be  phnted  in  the 
same  manner  as  other  sturdy  bulbs,  but  at  deptha 
and  distances  proportionate  to  their  size. 

FROO,  a  well-known  reptile  of  the  genus  Rana. 
The  muzzle  of  frogs  terminatoi  more  in  a  point 
than  that  of  toads.  The  nostrils  are  visible  ut 
its  summit.  The  teeth  are  very  small ;  the  eyes 
large  and  brilliant,  and  anrrounded  with  a  ydlow 
circle ;  the  ears  are  placed  behind  them,  and 
covered  bj  a  membrane.  The  muscles  of  frogs 
are  eonrfderable  in  rdation  to  their  bnllc,  and 
peculiarly  elastic,  strong,  irritable,  and  sensible 
to  the  action  of  galvanism.  Their  general  sensi- 
bility does  not  appear  to  be  great ;  they  are  killed, 
with  diffioidtf ;  the  heart  eontraets  and  dilates  a 

Inrg  time  aft'T  thr  drnth  r.f  f}]'^  nnimal,  and  eve& 
when  it  has  been  extracted  from  the  body. 

fEhe  etdinary  mode  of  prvgresdon  is  by  leaps. 
Aogs  iesd  on  the  larvB  of  nqvatie  insects,  on 
worms,  small  mollnsca,  flies,  fic  .  nnd  always 
choose  a  prey  which  is  living  and  in  motion, 
Thef  are  nsefol  in  gardens  by  destrojring  great 
quatitities  of  small  slugs.  These  reptiles  are 
usually  found  during  the  summer  on  the  ground 
in  hnmid  phees,  in  the  gnus  of  meadows,  and  on 
the  banks  of  streamlets,  into  which  they  continu- 
ally leap  and  dive.  They  swim  well  and  without 
difficulty  by  means  of  their  hinder  feet,  the  to<;8 
bdng  united  by  a  roembraDe.  At  the  dose  of 
warm  rains  in  tlie  fine  season,  they  frequently 
spread  themselves  throngh  the  country.  To  this 
is  owing  the  popular  belief  in  the  tnins  of  frogs 
— a  very  ancient  prejudice.  Frogs  are  distin- 
guished by  a  peculiar  cry,  termed  rronlhifr,  par- 
ticularly during  ram  and  hot  weather,  in  the 
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Domiiig  ftud  «fciii]ig.  Daring  the  ftndal  fi^imt 
In  France,  when  the  castles  were  sarrounded 
with  ^Yater,  it  wiu*  the  occupation  of  the  Blavps  or 
villains  to  strike  the  water  of  the  dikes  iBonuug 
and  tfvening  to  prevent  the  Drogs  fironi  diatarbing 
the  repose  of  their  masters.  Even  ap  to  the  pe- 
riod of  the  revolution,  thie  custom  existed  in 
many  plaoee.  As  eoen  ss  the  enminer  is  over, 
and  the  weather  begins  to  be  a  little  cold,  the 
frogs  lose  their  natural  voracity,  and  cease  eat- 
ing. As  the  oold  iDcreases,  they  sink  into  the 
mud  ef  deep  tmteffSy  the  hdes  of  fountains, 
nnd  sometimes  even  into  ground  not  covered 
by  water,  and  pan  the  winter  in  profound 
lethargy.  He  female  leys  amuteUy  ftem  six  to 
twelve  hundred  eggs ;  and  frogs  can  live  a  great 
number  of  years  if  they  escape  their  enemies, — 
serpents,  pilces,  vultures,  storks,  — which  de- 
stroy immense  quantities  of  them.  In  France 
they  are  much  used  for  food,  and  in  Germany 
also.  The  continental  physiciana  employ  their 
flerii,  irarioiidy  piepared}  in  the  treetment  of  n 
nuniher  of  diseases. 

There  are  numerous  species  of  this  animal. 
The  Qreen  frog,  Roma  eaculmta,  is  about  two  or 
three  inches  long,  without  reckoning  the  hinder 
feet.  It  abonnd.«i  in  stagnant  waters  on  the  con- 
tinent of  £urupo  and  in  Awa,  but  is  less  common 
in  BnglaiidthentheiZeMliM^pofWM.  Itseldom 
comes  to  land,  and  never  removes  from  the  Ijanks 
of  streami,  pondB,  or  lakes.  The  Jiam  Ua^poro' 
Wtf,  or  common  hog  of  Kugland,  is  tolmUy 
abundant  throughout  Europe,  prefers  wooded 
and  mountainous  situations,  and  frequents  mea- 
dows and  gardens  during  fine  weather.  It  is 
gsMmlly  found  en  land  in  anmmer.  At  the  mp- 

proarh  of  winter,  it  rrtirc?  into  fmintaina  and 
ponds  of  pure  water,  but  does  not  bury  itself  in 
the  mud  at  the  boMom.  The  Rana  cAnmemMv 
found  in  Carolina,  of  an  obscure  colour,  is  the 
liveliest  of  all  known  frogs.  It  croaks  oontinn- 
« ally,  and  never  removes  far  from  the  shore.  The 
Amn^^NeiM,— called  in  the  U.  Statee  the  huU 
frog,  —  is  the  largest  pprr-if'<^  of  this  genus,  be- 
ing three  or  £Nur  inches  broad  and  six  or  eight 
in  length,  without  iaduding  the  feet;  with  the 
limbs  extended,  it  measures  about  eighteen  inches. 
It  inhabits  North  Amerini,  particularly  the  eoiith- 
em  part  of  the  U.  States.  Its  cry  is  very  deep 
and  hoaiee.  It  is  very  fond  of  young  ducks  and 
goslings,  which  it  -^v.-nllMn;?  whole.  On  level 
ground,  it  makes  leaps  of  from  0  to  B  feet.  The 
Btamfnmnimt^  if  distinot  from  the  prsoeding 
species,  is  fully  as  large.  It  is  found  in  th  West 
Indie?,  and  i?  said  to  be  able  to  clear,  with  a  leap, 
a  wall  tive  feet  high.  The  Rai\a  jxintdoxa  is 
found  at  Surinam,  and  in  otlicr  countries  of 
South  Amrrica.  As  the  adult  anim.u  is  loss 
than  the  tadpole,  in  consequenoe  of  the  loea  of 
an  enonnetts  tdl,  and  of  some  envelopments  of 
the  body,  S'jme  observers  formerly  supposed 
that  the  animal  passed  from  the  frog  to  tlie 
tadpole  state,  and  was  subsequently  transformed 
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into  a  fish;  this  error,  however, is  complete];  • 
refuted.  | 

FROG  OF  A  nORSE.    See  Foot. 

FROGBIT,— botanically  ll^rockon*.  An  in-  i 
digenous  aquatic  plant,  forming  the  type  «f  the 
natural  order  llydrocharidea;.    This  order  con- 
sists of  floating,  white-flowered,  curious  plants, 
and  is  distributed  throughout  vaiiotts  parts  of  tht 
world.   Two  of  its  most  remarkable  genera  are 
vallisneria,  possessing  habits  which  vi-rr  gin;rn*  i 
larly  and  strikingly  evince  the  wisdom  of  the 
Creator, — and  stratiotsa^distingttislied  for  its  ma-  | 
jestic  ari  l  elegant  appearance.   Th?  frnc^it  pi:>rt 
constitutes  a  genus  of  itself,  and  take«  for  its  epe- 
eifie  name  mersiis  nmiv.  It  floats  on  the  water  | 
of  ditches,  ponds,  and  still  streams  in  varioot 
parts  of  England,  but  is  of  rare  occurrence  in  ; 
Scotland.  It  is  a  fine  ornament  of  the  close  scenes  .  { 
of  the  irfUa  (»  of  home^grounds  when  grown  is  I': 
cisterns,  and  is  easily  propagated  from  either  ' 
seeds  or  stolons.  Its  root  consists  of  many  fili-  a 
form  fibres;  its  leaves  are  heart-shaped  or  kidnejr-  II 
shaped,  not  two  inches  hroad,  and  purplish  lie- 
low;  and  its  flowers  arc  numerous,  exceedingly  ji 
delicate,  and  prevailinj^ly  white  with  a  yellow  |j 
centre,  and  hloom  in  June  and  July. 

FROG-ORCHIS,— botanically  (?jm««f/^;uVj  Ti-  j 
ru^  A  very  beautiful,  tuberous-rooted,  indige-  i 
nous  plant,  of  the  oidils  Ihmily.  It  inhafaitstbs  { 
pastures  of  several  parts  of  Britain,  has  a  heipht 
of  9  (Mr  10  inohesi  and  carries  a  greenish  flower 
in  Jnne  and  July.  Unnmus  ranked  it  as  a  S»-  . 
tyrium.  (| 

FROND.    A  leaf-like  orj»nn  of  plants,  combin- 
ing the  properties  of  leaf,  leaf-stalk,  and  branch  | 
or  stipe.    Nie  apparent  leavus  of  fema,  palma  ' 
'  and  cycadew  are  fronda  which  c  rnliine  the  pn>-  i 
perties  of  branch  and  leaf;  and  the  apparent  ^ 
leaves  of  arbor  vit»  and  some  similar  oonifenaie  j  j 
fronds  which  combine  the  properties  of  stipe  and  , . 
leaf.   The  ctmstitnont  pnrts  of  the  former  dassof  '  I 
fronds  continue  to  adhere  to  one  another  after  . 
their  fen  and  during  their  decay.  i  j 

FR0NDK8CENCE.  Thenatonldetelopmsat  |l 
or  growth  of  loaves  or  fronds.  1 1 

FBOMTAL  BONES.  Thebonesofthefevdiesd  >l 
of  man  and  quadrupeds  and  other  vcrtebrated 
animals.    The  frontal  sinuses  in  horses,  cattle, 
and  ehcep,  arc  numerous  little  vacuities  or  oeli<  i ! 
between  Uie  exterior  and  the  interior  plates  of  ' 
the  frontal  VnmcB ;  and  thcec  arc  lined  hv  .i  pro>  j 
longation  of  the  membrane  of  the  nose,  and  are  [ 
frequently  the  seat  of  annoying  and  infiamrnaloiy 
diseases.   The  hot  of  the  sheep  mature  its  larvr  , 
within  these  sinuses.  See  the  articb  B 'tb.  The  || 
loathsome  and  infectious  disease  of  glanders  io 
the  horse, has  intimateoonnexion  with  thMn.  Set  j 
the  article  Qlasder?.    A  nasal  gleet  in  cattle  is  ' 
sometimes  oooasioned  hy  inflammation  of  the 
membrane  of  the  sinuses,  or      the  lodgeueit  ' 
within  them  of  some  grubs  or  worms ;  and  it  may  \ 
then  assume  a  very  serious  character,  and  require  | 
to  be  attacked  by  opening  the  akuil  at  the  root  ,j 
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of  the  horn,  or  by  entirely  cutting  Uw  hem  awaj, 

in  order  to  draw  off  the  purulent  matter  which 
^  aaj  have  accumulated  in  the  cavities.  But  in 
I  tf«7  inrtanoe  of  raoh  «Kti«nie  remedy,  the  ori- 
fice ought  to  be  speedily  cloeed,  so  as  to  exclude 
the  sir  from  access  to  the  sinusfs.  Yotiatt  says 
that  upwards  of  a  piat  of  pus  has  fiouietimcfi 
escaped. 

r     FR'">'=T.    The  Tiame  we  give  to  that  state  of 
I  our  atmosphere  ia  which  water  is  changed  into 
'  iea.  SeeFBinaia.  The  dagrce  of  tMupenlore 
f  at  which  this  takes  place,  is  called  the  frtning 
^  foiM.   See  Fasiziso  PorxT.    The  cold  air  draws 
from  water  the  portion  of  caloric  which  is  neccs- 
lary  for  its  exutenQe  in  a  fluid  state.  The  power 
Ij  of  frost  is  immcnso  ;  a  freezing  liquid  will  burst 
I  ^  (he  stroDgBSt  vessels  in  which  it  is  enclosed.  Or- 
||  ginie  bodie*  do  not  infler  m  auoh  firam  it,  and 
I  many  are  entirely  unhurt  by  it.   Severe  frosts 
,  are  not  so  injurious  to  plants,  after  dry  weather, 
j  ss  when  Uiejr  follow  iinmediately  after  rain  or  a 
thaw.    Thio  oanw  of  this  probably  is,  that  in 
damp  weather,  even  in  winter,  the  t«ndor  vessels 
^  of  plantf  are  filled  with  sap,  which,  expanding 
,  into  i«o  at  the  tioM  of  the  froet,  iMreakf  them, 
•  and  thus  injures  their  whole  internal  organiza- 
I  tion.   From  the  same  cause,  the  strongest  oaks 
{  iplit  in  a  severe  frost ;  which  is  also  dangerous, 
■ad  MMMtiaMa  fetal  to  men  and  animab.   It  ap- 
pears wholly  to  destroy  the  irritability  of  the  bo- 

I  diljr  frame,  and  to  tob  it  of  its  internal  heat.  A 

II  ptnoa  fitola  an  InedBtible  inclination  to  sleep ; 
he  yields,  though  against  his  will,  and,  while  lost 

1 1  ia  insensibility,  his  limbs  begin  to  stiffen.   If  a 
If  man  thus  asleep  be  brought  into  a  warm  room, 
the  sudden  passage  from  cold  to  warmth  causes 
his  death  ;  but  if  he  he  rubbed  in  the  snow,  ho 
may  often  recover.  The  same  is  the  case  with 
I  npwd  to  the  frocen  linbe  of  men  and  aaifDals, 
which  can  only  bo  saved  by  being  gradually 
I  thawed,  eepeciuily  in  snow.    Frost  is  also  very 
i  I  uOorions  to  certain  kinds  of  food.    All  watery 
frui  ts  are  deptiired    froot  of  tbnr  pkaMUit  taate 
'  sad  their  nourishing  properties,  and  soon  grow 
Ij  rotten  after  being  thawed.    £vea  meat,  which 
^{  •ppoin  to  be  preserved  from  tainting  by  the 
:  frost,  corrupts  s<>on  after  thawing.    Liquids,  as 
I  becar,  fur  instance,  lose  their  good  taste.  Violent 
'1  vfaids  always  diminish  the  coldness  of  the  air. 
I  Many  fluids  expand  by  frost,  as  water,  whw&  ex- 
pands about  one  tenth  part,  for  which  reason  ice 
floats  in  water;  but  others,  again,  oontraet,  as 
'I  qaiekailver,  and  thenoe  Iroien  qnidkailver  sbihs 
!  in  the  fluid  metal.     Frost,  being  produced  by 
,  coatact  with  the  atmosphere,  naturally  proceeds 
\  ftwn  the  estenial  parts  of  bodies  inwards ;  so,  the 
,  lovpr  %  froit  ia  continued,  the  thicker  the  ice 
becomes  upon  the  ivatw  in  ponds,  and  the  deeper 
iato  the  earth  is  the  groond  frozen.  In  about  16 
«r  ndaya*  frost,  Mr.  Boyle  found  it  had  pene- 
trated 14  inches  into  the  ground.    At  Moscow,  in 
a  hard  season,  the  frost  will  penetrate  two  feet 
\  deep  into  the  ground ;  and  captain  James  fonad 
't_       11*  ■_  ■  ■   
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it  penetrated  lOfeet  deep  ia  Charlton  idand;  and 

the  water  in  the  same  island  was  frozen  to  the 
depth  of  six  feet.  Scheffer  assures  us,  that,  in 
Sweden,  the  frost  pierees  two  eubits,  or  SwedUah 
ells,  into  the  earth,  and  turns  what  moisture  is  : 
found  there  into  a  whitish  substance,  like  ice,  and  I  ' 
penetrates  standiug  water  to  three  clis  or  more. 
The  same  author  also  mentions  sudden  crsoks  or  j 
rifts  in  the  ice  of  the  lakes  of  Sweden,  nine  or  ten 
feet  deep,  and  manj  leagues  long,  the  rupture 
being  made  with  a  noise  not  less  lend  than  if 
many  guns  were  discharged  together.    By  such 
means,  however,  the  fishes  are  fiirni'^hfd  with 
air,  so  that  they  are  rarely  found  dead,    i  he  na- 
tonl  history  of  Grosts  itoiishes  verf  extraordi- 
nary Insults.   The  trees  are  often  scorched  and  | 
burnt  up,  as  with  the  most  excessive  heat,  in  con-  j 
sequenoe  of  the  separation  of  water  from  the  air,  [  j 
which  is  therefore  very  drying.    In  the  great  ! 
frost  in  1683,  the  trunks  of  oak,  ash,  walnut,  &c., 
were  miserably  split  and  cleft,  ao  that  they  might 
be  seen  through,  and  the  cracks  were  often  at- 
tended with  dreadful  noises,  like  the  explosion  of 
fire-arms.    The  close  of  the  year  1708,  and  the 
beginning  of  1709,  were  remarkalde,  throughout 
the  greatest  part  of  Europe,  for  a  severe  frost. 
Doctor  Derham  says  it  was  the  greatest  in  de-  ' 
grec,  if  not  the  most  universal,  in  tlie  memory  of 
man ;  extending  through  most  parts  of  Europe, 
though  scarcely  felt  in  Scotland  or  Ireland.  In 
very  cold  countries,  meat  may  be  preserved  bj 
the  frost  six  or  seven  months,  and  proves  tdera- 
bly  good  eating.   In  that  climate,  the  frost  seems  : 
never  out  of  the  ground,  it  having  been  found  ^  | 
hard  frozen  in  the  two  summer  months.   Brandy  ; 
and  spirit,  set  out  in  the  open  air,  freeze  to  solid  1 
ice  in  three  or  fuur  hours.   Lakes  and  standing  1 
waters,  not  above  10  or  12  feet  deep,  are  frosen  i 
to  the  ground  in  wintor,  and  sU  their  ilsh  perish.  I 
But  in  rivers,  where  the  current  is  strong,  the  ice  | 
does  not  reach  so  deep,  and  the  fish  are  preserved.  ' ' 
Hoar  frost  is  the  dew  frozen  or  congealed  early  ,  | 
in  cold  murningg  ;  chiefly  iu  autumn.  [  \ 

FRriT    The  final    [itome  or  reproductive 
organizement  of  many  kiuds  of  plants.  But  the  \ 
boteaiesl  meaning  of  a  fhdt,  and  the  hortioultural  i 
one,  are  widely  different.  ! 

A  fruit,  in  the  botanical  sense,  is  any  kind  of 
pericarp  which  endoses  one  or  more  seeds ;  and 
it  may  be  either  a  capsule,  a  berry,  a  drupe,  a 
pome,  a  siliquc,  a  legume,  a  cone,  or  n  critkin.  A  1 
capsule  is  a  membranaceous  pericarp  which,  when  . 
ripe,  separates  into  valves;  a  berry  is  a  soft  and 
pulpy  pericarp,  enclosing  naked  seeds ;  a  drupe  : 
is  a  soft  and  pulpy  pericarp,  enclosing  a  shcll-en-  j 
veloped  seed  or  what  is  popularly  called  a  stone ;  ; 
a  pome  is  a  fleshy  pericarp,  enclosing  one  or  more 
capsule-en  vrlopcd  seeds  -.  a  silique  and  a  legume 
are  pericarps  of  the  kind  popularly  called  pods,  1 
bat  differing  from  eaeb  other  in  form  and  stnio>  | 
tare  ;  and  a  cone  and  a  catkin  are  pericarps  of  j 
indurated  scales,  the  former  of  pines  and  all  other 
coniferous  trees,  and  the  latter  of  hazels,  willow?,  ' 
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poplars,  and  all  other  amentaceous  trees.  Familiar 
eiamplM  of  «  eapmite  the  seeds  of  oowslips 
and  polyanthuses ;  of  a  berry,  currants  and  grapes; 

of  a  drupe,  plnms  and  cherries ;  of  a  pome,  apples 
and  pears ;  of  a  silique,  the  seeds  of  Shepherd's 
Purse ;  of  a  legume,  beans  and  pease ;  of  a  cone, 
fir-tops  and  junipers  ;  and  of  a  f  ntkin,  the  cat's- 
tails  of  willows  and  poplars.  As  to  shape,  fruits 
may  thitB  be  orbicular,  elongatecl,  nraltangular, 
or  diversified,  hut  are  principally  spherical  or 
elliptical ;  as  to  size,  they  are  exceedingly  varied, 
feat  nut  at  all  proportioned  to  the  plants  which 
bear  them ;  and  as  to  appearance,  they  m,  in  nu- 
rv  r  >u<?  instances,  either  as  elegant  as  some  of  our 
fiaeiy  ornamental  flowers,  or  eminently  curious 
mmI  replete  with  dlspbyi  of  the  Creator^i  wiedom 
an  d  hi  neficenoe.  The  structure  and  uses  of  their 
principal  oomponent  parts  will  be  noticed  in  the 
utidet  Ihunumr  lad  Subw 

A  fruity  in  die  hortioultnral  eense,  ia  uj  pulpy 
or  fleshy  accompantm<»nt  of  seed,  of  an  apreeaWy 
esculent  nature,  and  tit  to  be  used  as  a  dessert. 
The  etrliest  finite  mentioned  in  history,  are  the 
grape,  the  apple,  and  the  fig,  the  former  being 
cultivated  about  the  time  of  the  Deluge.  The 
almond  is  mentioned  repeatedly  in  the  ssered 
records,  nearly  4,000  years  ago  ;  and  Theophras- 
tuB,  who  lived  about  300  years  before  the  Christian 
era,  remarks  that  it  was  the  only  tree  in  Greece 
that  produced  blossoms  before  the  leaves ;  hence 
we  may  safely  infer  that  the  peach  was  then  un- 
known. The  fact  that  the  Jewish  history  no- 
where speaks  of  the  peach,  indientes  that  it  was 
not  a  native  of  Persia,  a  country  long  inhabited 
by  that  people,  It  was  known  to  the  Romans  at 
the  height  of  their  power,  and  the  neotarine  was 
spoken  of  by  Columella  and  by  FUny,  as  an  ad- 
mired fruit  of  their  time.  The  apple  and  pear 
were  well-known  in  the  days  of  Pliny,  who  speaks 
of  twenty-two  wrieties  of  the  ibnner,  and  thirty- 
six  of  the  latter.  The  cherry,  a  native  of  Pontus 
and  some  parts  of  Europe,  was  introduced  among 
the  Romans  at  the  time  of  the  MIthridatio  war. 
The  plum  was  known  Iwth  to  the  Greeks  and 
Romans;  and  Pliny,  who  sometimes  dealt  in  the 
marvellous  when  writing  on  fruits,  asserts  that 
they  were  grafted  upon  apple-etocks,  prodneing 
what  were  called  apple-plums,  and  upon  almond- 
stocks,  yielding  both  fruits,  the  stone  being  like 
that  of  an  almond.  And  Virgil,  with  equal  ab- 
surdity, speaks  of  grafting  apples  on  planes,  of 
adorning  the  wild  ash  with  the  blossoina  of  the 
pear,  and  represents  swine  as  crunching  acorns 
under  elms ;  nor  is  it  very  longalnoo  nfeiweqaaUy 
singular  notions  were  held  by  some  modems. 

The  cultivation  of  fruit  in  Britain  began  to 
reeeite  attention  with  other  mral  improvements. 
Tlie  cnrlirtt  British  writer  on  this  subject  was 
Richard  Arnold,  who  published  a  chapter  in  his 
•Chronicles'  in  1502,  'On  the  crafte  of  graftynge 
and  plontynge  and  alteryngs  of  fruits,  as  well  in 
colour  as  in  taste.*  Tie  was  succeeded  about  1.''.38 
by  Tusser;  in  1597  by  Gerard;  in  1629  by  Par- 


kinson;  in  l6oS  by  Evelyn;  in  17S4  by  Miller; 
in  1701  by  Forsyth ;  soon  after  whieh  the  great  j  j 
improvements  introduced  by  the  late  president 
Knight,  and  followed  by  Lindley,  Thompson,  and  ' 
others,  formed  a  new  era  in  the  cultivation  of 
fruits.   The  gradual  progress  of  the  art  is  indi-  i 
cated  in  part  by  the  number  of  varieties  distinctly  j 
named  or  described  by  the  various  authurs  i 
already  mentioned.    **  Apples  of  all  sorts,**  ars  | 
mentioned  by  Tusser;  sfMU  sorts  by  Gerard; 
Parkinson  enumerates  sixty-seven ;  HartUb  in  ' 
1600  allttded  to  one  cultivator  who  possessed  two  j 
hundred,  and  believed  there  were  not  IsssthSA  J 
five  hundred  ;  Ray  in  16b8  says  there  were  seven-  ■■ 
ty-«ight  cultivated  in  the  London  nurseries;  [ 
Forsyth  in  1806  dsseribes  ft  liunA«d  and  nine^-  '■ 
six  kinds ;  George  Lindley,  in  1831,  minutely  and 
accurately  described  two  Imndred  and  fourteen ; 
while  th«  IMI^talogao  of  the  London  Horti- 
cultural society  gives  a  list  of  fourteen  hundred 
varieties,  collected  and  cultivated  by  that  society, 
ttiree  fouttha  of  which  were  found  to  be  either 
the  same  fruit  undSr  different  names,  or  else  un- 
worthy of  cultivation.    The  same  remark  will 
apply,  at  least  in  part,  to  the  many  hundreds 
advertised  for  sale  in  difibent  nurseries  In  tiw 
United  States. — A  similar  progress,  less  in  degree, 
is  indicated  in  the  cultivation  of  the  pear.  Tusser 
speaks  "of  all  sorts  ;"  Parkinson  enumerates  six- 
ty-four varieties  ;  Miller,  eighty ;  and  Lindley 
describes  one  hundred  and  sixty-two. — Most  of 
these  writers  also  mention  numerous  varieitet  of 
the  cherry  and  plamv^4](er«rd  describes  the  early, 
and  the  white,  red,  and  yellow  peaches,  and  ears 
there  were  many  others;  Parkinson  enumerates 
twenty-one  ;  Miller  thirty-one ;  Lindley  describes 
sixty ;  and  in  North  America — a  country  more 
favourable  to  the  peach  than  England — there  are 
probably  not  Ims  than  two  or  three  hundred 
known  and  named  'vaiisties^BmiaMit  advaa' 
tapes  have  robulted  from  the  npplicntion  of  scien- 
tific principles,  by  Lindley,  Knight  and  others,  in 
the  cultivation  of  (rait,  and  in  tho  propagation 
of  improved  vMlcties.    Seteiml  hundred  new 
pears,  some  of  fhem  of  the  finest  quality,  were 
obtained  by  Van  Mons  of  Belgium,  by  a  successive 
selection  of  improved  seedlings ;  and  Knight  in 
England  ha^  pr  i^\:rrd  Foine  of  the  finest  vnrieties 
of  the  cherry,  plum,  and  apple,  by  a  cross  fertili- 
zation of  old  sorts.  Oneorthegreatastdifioiittics 
yet  remaining,  is  the  confusion  in  the  names  of 
varieties.   The  very  slight  shades  of  difference 
in  many ;  the  impossibility  of  accurately  defining 
these  i^iades  in  written  descriptions ;  and  the 
changes  produced  in  them  by  soil  situation,  cli- 
mate, and  culture,  have  largely  contributed  to 
this  difieolty.   It  has  dso  been  inorsaasd  hf 
looseness,  'jLireli'ssncf and  watit  of  precision  in 
descriptions,  and  especially  the  almost  total  ne- 
glect of  a  classification  of  flavoora,  usually  the 
most  unvarying  and  g^reat  decisive  point  of  dia> 
lineti^n  in  vr,rieties.    "Some  indiviH^ml?  "  says 
Loudon, "  who  have  cultivated,  fruited^  or  studied 
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ooUections  of  apples,  pears  or  plums, 
mny  know  at  siglit  a  considL-niMc  nuiMLor  of  va- 
rieUM;  but  in  general,  vcrj  tew  sorts  are  known 
by  on*  indMAoBl ;  rad  in  tho  great  majority  of 
cns«<8  a  gentleman  gardener  can  speak  with  con- 
.  lidence  regarding  thoae  lorts  only  which  are 
n  under  his  care.   The  reason  of  this  is  that  thu 
J I  dttdes  which  distinguish  van«ti<8  are  so  fleeting 
|i  as  not  to  be  retained  in  mernon,',  or  only  retained 
U  to  a  very  limited  extent.   An  apple  may  be  dis- 
linguUliedlromtw«ntyotlMr  applet  all  very  much 
alike,  when  tho  whole  twenty  are  placed  together 
1 1  before  the  eye  ;  but  any  one  of  the  twenty,  taken 
'  apart,  and  delineated  and  described,  however  per- 
fectly, will  hardly  pvewttt  any  marks  sufficiently 
distinuiive  to  be  remembered,  nnd  hy  which  it 
may  be  recognised  with  any  degree  of  certainty." 
-'  Hm  groat  nnmber  of  nauea  often  ^fm  ic  one 
:  it,  eithf.'r  from  ignorance  or  to  promote  its  sale. 
I  have  added  to  the  confusion.    Tbe  celebrated 
r  Vii^galieu  pear  has  thirty  different  names ;  the 
I '  Brown  Beorr^,  fonrteen  ;  several  others  have 
.  nearly  an  equal  nuni'^  r.  The  confusion  resulting 
>  alto  from  various  applications  of  these  different 
I  aaiBce  bf  different  ooltiTatora,  may  be  easily 
imagined.     The  varit-tk-a  of  the  pv'ach  which 
I  Lindlcy  describes  as  Qrosse  Mignoune,  Neil's 
;  Early  Purple,  Pourpree  Hative,  Royal  Kensing- 
ton, and  Superb  Royal,  arc  all  described  as  n 
single  variety  by  M'Intosh. under  the  name  Grosse 
I  Alignonne,  to  which  he  adds  twenty-seven«6yno- 
I  nyna.P-The  Inbonrn  of  the  London  Hortieultnral 
sociutv  hiive  contributed  much  towards  removing 
1  the  bewildering  confusion  into  which  the  nume- 
I  ions  fruits  and  their  names  were  thrown.  Large 
eollcctions  were  made  from  different  countries  ; 
and  by  a  careful  and  minute  examination  for 
several  cucoeesive  years,  innumerable  mistakes 
'  were  ooneeted.   The  enbjeet  it  alto  reoetving 
much  attention  in  various  parts  of  the  United 
States.    The  indispensable  necessity  of  a  more 
.  thorough  examination  of  fruits  by  those  who 
piQptgato  then  for  sale,  it  more  appreciated 
and  becoming  reduced  to  practice.    Several  ex- 
,  tensive  oollectiMis  of  American  and  European 
I  frnlte  have  reoentlj  been  made  or  greatly  aug- 
njfnted,  for  the  purpose  of  a  more  thorough 
examination,  comparison,  and  selection  of  varie- 
tiea.  That  every  diflSculty  may  be  removed,  and 
efwj  ditpnted  question  settled,  it  not  to  be  ex- 
pwted  ;  hut  they  will  of  course  be  diminished 
m  proporttuu  to  the  extent  and  accuracy  of  these 
laboort. 

M>st  fruits,  particularly  berries  and  pomes, 
contain  large  quantities  of  acid,  sugar,  and  mu- 
cilage, considerable  quantities  of  lignin,  and  very 
perceptible  quantities  of  some  aromatic  com- 
po'inds  of  carbon  and  hydrogen;  but  they  very 
widely  differ  from  one  another  in  both  the  kinds 
'  and  combittntioaa  of  their  proximate  principlet, 
nnd  each  specie!^  undergoes  great  changes  of  con- 
ititution  daring  the  process  of  ripening,  and  is 
subject  to  very  wide  deviations  from  its  normal 


oonttittttion  under  the  inflnenee  of  weather,  cli- 
mate, and  tho  circumstances  of  culture.  The 
sugar  of  all  is  grape  sugar ;  and  the  acids  in  most 
are  the  citric,  the  malic,  the  tartaric,  the  oxalio, 
or  a  combination  of  some  two  or  more  of  these. 
Fruits  ripen  by  absorbing  oxygen  and  evolving 
carbonic  acid, — a  process  chemically  opposite  to 
that  performed  by  leavei,  and  ttrictly  analogous 
to  that  of  aniuial  reppiration ;  they  gener-jDv 
conduct  this  process  with  a  vigour  and  amplitude 
proportioned  to  the  phty  of  tnnthine  whidi  Uiey 
enjoy;  and  during  the  whole  of  its  progress, 
they  acquire  grape  sugar  either  from  the  trans- 
mutation of  a  portion  of  their  acid  or  from  other 
sources.  Their  ripening,  therefore,  comprises  a 
change  from  a  sour  to  a  sweet  condition ;  and 
this  change  is  alwayt  more  complete  in  sunny 
than  in  dondj  aeaeoni.  When  tartario  add  it 

present,  three  equivalents  of  it  combined  with 
two  equivalents  of  water  and  six  equivalents  of 
absorbed  oxygen,  will  produce  one  equivalent  of 
grape  sugar  and  twelve  equivalents  of  evolved 
carl)oiiic  acid ;  and  when  other  acids,  or  lignin, 
or  other  pioximate  carbonaceous  principles  pass 
into  grape  sugar,  they  may,  with  equal  ease, 
be  understood  to  resolve  themselves  by  propor- 
tional recombinations  of  owrbon,  oxygen,  and 
hydrogen.  Some  are  capable  of  ripening  after 
tepaiatien  from  the  tree ;  and  thete  lote  lignin, 
gum.  riTul  water,  during  the  process,  and  may 
be  Eiuppuscd  to  acquire  their  grape  sugar  prin- 
cipally at  the  expense  of  their  Ugnm;— but 
others  can  ripen  only  when  on  the  tree  ;  and 
these  probably  acquire  their  sugar  in  large 
quantities  from  various  touroes,  and  in  many 
instances  past  from  a  comparatively  sour  to  a 
comparatively  sweet  taste  vastly  less  by  the  loss 
of  acid  than  by  the  acquisition  of  an  overwhelm- 
ing proportion  of  sugar. 

The  chemical  nature  of  the  procew<  of  ripening 
suggests  how  tliat  process  may  bo  either  accele- 
rated or  retarded,  how  the  fresh  state  of  delicate 
fnntamay  be  prolonged,  and  how  the  air  operatee 
on  mature  fruits  to  make  them  decay  and  rot. 
The  grand  art  of  preserving  freshness  is  to  pull 
the  ftuit  before  they  are  quite  ripe^  and  clote 
them  up  from  the  pressure  of  free  or  atraospherio 
oxygen.  In  some  cases,  simple  immersion  in 
carbonic  acid  is  sufficient ;  and  in  all,  the  laying 
of  a  paste  of  lime,  ooppeiaa,  and  water,  at  the 
bottom  of  jars  to  absorb  oxygen,  the  placing  of 
the  fruit  in  the  interior  of  the  jars  but  out  of 
eotttaet  with  the  paste,  and  the  tlMrough  cover* 
ing  or  cementing  of  the  jars  so  as  to  exclude  the 
air  from  without,  are  eminently  successful.  In 
this  latter  way,  peaches,  apricots,  prunes,  and 
several  kinds  of  plums  will  keep  quite  freth  dur> 
ins;  fr»m  20  to  30  days;  and  pears  and  apples 
will  keep  quite  fresh  for  tliree  months.  The  pro- 
cess of  decay,  like  that  of  ripening,  abtorbt  oxy- 
gen and  evolves  carlionic  acid,  but,  instead  of 
adding  to  the  sugar,  it  destroys  and  dissipates  all 
which  previously  existed.   "  During  decay,  the 
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lignin  becomes  brown ;  and  its  decomposition,  as 
wdl  M  that  of  the  fam  and  the  water,  oooarieu 

the  fonnation  of  compiratively  large  volumes  of 
carbonic  acid  gas.  The  sugar  also  becomes  de- 
eotnpoeed  at  tUs  time ;  and  to  H«  disappearance, 
in  a  great  measure,  is  to  be  attributed  the  pecu- 
liar taste  of  decayed  or  rotten  fruits.  The  sugar 
during  its  decomposition,  likewise,  doubtless 
giTce  riie  to  the  formation  of  oarbonio  acid,— « 
great  part  of  which,  combining  with  the  hydro- 
gen evolved  frum  the  decomposing  water,  forms 
oarboretted  hydrogen,  whfeh  ia  the  main  aoarce 
of  that  ill  or  miasmatic  taste  and  soldi,  10  char- 
acteristic of  vpfTetable  putridity." 

FRUlTi  LLNESS.  The  power  of  abundant 
pruduetion.  This  power  exists  in  aome  organio 
beinc^!?  in  an  incredible  degree  :  in  a  poppy,  32,000 
seeds  have  been  counted.  The  elm  produces  annu- 
ally 1 00,000  leeda.  How  nnmereva  is  the  annnal 
production  of  seeds  from  fruit-trees,  &c .  I  As  each 
of  these  seeds  is  capable  of  becoming  an  indivi- 
dual of  the  same  sort,  if  each  of  them  grew  up, 
the  whole  surface  of  the  earth  would  soon  be 
covered  with  trees.  In  the  lower  classes  of  ani- 
mals, the  fruitfulness  is  no  less  great :  the  queen- 
bee  kjreeverjr  year  5,000  or  6,000  eggt.  Thevact 
swarms  of  locusts,  which  sometiiues  lay  waste 
immense  tracts  of  cultivated  country  in  Asia  and 
Africa,  and  the  caterpillars  which  are  often  so 
numeroaa  in  oar  own  land,  justify  as  in  attribut- 
ing to  thorn  the  prcatcst  fruitfulness. — The  small- 
est herring  has  10,000  eggs.  A  carp  which  weighs 
only  haIfHi*poand«  haa  100,00(^  a  larger  one, 
262.280;  a  perch,  324,f"  }n  The  spawn  of  the 
sturgewi  ii  cadculated  to  contain  7,653,800  eggs. 
In  the  eod-flsh,  the  namber  of  tggt  ii  reckoned 
at  9,344,000.  In  the  higher  classes  of  animals, 
there  is  less  of  fruitfulness  ;  yot  even  in  men,  it 
is  greater  than  the  mortality.  In  the  last  case, 
however,  maoh  depends  upon  dimate,  eeaaon, 

food,  hahif-,  niannprs,  temperament,  &c. 

The  following  hints  as  to  the  causes  of  fruit- 
ftdnem  amongst  fruit -bearing  trees,  wiU  be 
useful  to  the  fruit-culturist.  Whatowr  tOttda 
to  a  rapid  cir'-^ihti^n  of  the  sap,  and  to  in- 
crease the  growth  of  a  tree,  causes  also  the 
formation  <rf  leaf  bmis  instead  of  flower  buda. 
On  the  contrary,  whatever  tends  to  an  accumu- 
lation of  sap  in  any  part,  or  to  retard  its  ciroal»* 
tion,  indwM  the  prodaetion  of  flower  inatead  of 
leaf  bads.  When  trees  are  young,  and  the  bark 
an?l  wood  soft  and  flexible,  the  sap  flows  freely 
and  without  check  ;  hence,  leaf  buds  and  the  vi- 
gorous growth  of  branches  are  the  result ;  but  as 
trees  become  older,  and  the  bark  and  <-thcr  parts 
more  rigid,  they  appear  to  offer  more  resistance 
to  a  firee  oiroulation,  and  henoo  the  produetion 
of  flowers  and  consequent  fruitfulness  of  the  tree. 
This  principle  enables  us  to  apply  artificial  means 
at  pleasure  fur  the  promotion  of  the  same  objects. 
When  trees  are  young  and  small,  a  rapid  growth 
and  the  attainment  of  size  is  desiraMe,  which  is 
given  by  enriching  the  ground,  and  thorough 


and  constant  cultivation.  A  neglect  of  these 
operations  would  check  fk«e  grow^  and  drenhh 

tion.  and  cause  the  tree  to  bear.    This  would, 
however,  be  at  the  expense  of  the  future  vigour 
and  sise  of  the  tree,  and  of  the.  risa  tad  tied* 
lence  of  the  fruit.  Indeed,  it  often  ha|i|Mns,thal 
with  the  best  treatment,  trees  will  bear  as  young 
as  their  ultimate  success  requires.    There  are, 
however,  aome  varieties,  which,  in  rioh  sdl,  eeop 
t'mnr  growing  a  lonp  time  in  an  nnproductiv'c 
state.    Fruitfulness  is  caused  in  various  ways. 
1.  By  neglecting  cultivation,  or  suflering  grass 
to  grow  under  them,  which  diminishes  their 
fn"owth.    2.  Pruning  the  roots  beneath  the  BUr- 
fftoe,  by  cutting  off  a  part  of  the  larger  ones,  caus- 
ing the  same  result.  3.  Ringing  the  branches,  . 
or  removing  a  smull  ring  of  hark  round  thcin,  j 
which  prevents  the  fluids  from  flowing  back  or  | 
downwards,  and  consequently  induces  their  ac-  1 
cumulation,  to  the  formation  of  flower  buds.  4. 
Bending  the  branches  downwards,  causing  a  i 
similar  accumulation  with  the  like  result.   5.  > 
Qrafting  on  dissimilar  stocks,  which  prevents  a 
free  flow  of  sap  nnd  juiosa  at  the  point  of  juno- 
tion.  I 

1.  Sutferittf  grass  to  grewamoi^troes,tbon^ 
beneficial  in  some  very  rare  instances,  is  not  on 
the  whole  advisable.  The  loss  in  the  quality  of 
the  fruit  is  too  great,  and  is  not  balanced  by  the 
advantages.  The  complaint  of  unfruitfuInMS  has 
been  more  frequently  applied  to  the  penr ;  but  a 
selection  of  many  new  sorts,  originated  in  the 
present  century,  and  whieh  bear  while  yet  very  • 
young,  entirely  ohviatL-s  the  difliculty. 

2.  Pruning  the  roots,  is  of  recent  invention, 
and  in  some  instances  has  proved  eminently  suc- 
cessful. 

3.  Ringing  the  branches  is  effected  hy  taking 
out  a  narrow  ring  of  bark,  extending  round  the 
branch.  By  obo^cting  tiw  downwnrd  descent 
of  the  juices,  and  by  their  accumulation  above 
the  ring,  it  not  only  causes  fruitfulness,  but  fre- 
quently alters  the  appearance  and  quality  of  the 
fhlit.  In  some  cases,  it  has  doubled  the  site  ; 
in  others  it  has  hritjhtentd  the  culour?.  In 
the  Court  Pendu  apple,  the  colours  are  changed 
ftoB  green  and  dull  red,  to  brIlKant  yellow  and 
scarlet.  But  Lindley  says,  "  If  performed  exten- 
si^y  upon  a  tree,  it  is  apt,  if  not  to  kill  it,  to 
render  it  {ncnmbly  unhealthy;  for  if  the  rings 
are  not  sufllciently  wide  to  cut  off  all  commnni- 
cation  between  the  upper  and  lowor  Tips  of  the 
wound,  they  produce  little  ellect,  and  it  they  are, 
they  are  diflioult  to  heaL  For  tiieee  reanoas,  the 
operation  is  but  little  employed." 

4.  Bending  tAebranehe»(bmHvard$,  by  changing 
thdr  natursl  podtion,  as  wdl  as  oniidng  a  par- 
tial obstruction  where  bent,  la  said  nmincatly  to 
promote  their  fruitfulness. 

In  all  these  modes,  it  must  be  remembered  that 
the  desired  result  will  not  be  produced  at  once, 
as  the  first  year  is  occupied  in  thi^  formation  of 
flower  bads;  and  the  next  in  their  growth  into 
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fruit.  This  delay,  however,  will  not  take  place, 
where  the  difficvUty  oooaista  mvreiy  in  the  fruit 
Mt  Mtting,  the  bndi  baliig  already  formed. 

5.  Tke  ir^uencr  r  f  the  s^acl-,  when  it  differs  in 
natore  from  the  graft,  is  often  of  Lmportanoe. 
fb%  man  widely  they  differ,  the  greatw  will  be 
the  effect.   Thitti  w^n  peifS  grow  upon  pears, 
the  effect  ia  the  mme  as  when  not  grafted  at  all. 
But  pears  on  quinces  are  attended  with  an  in* 
oieaaa  of  fertility.  Ben««  tbe  qninoe  ttoek  ia 
adopted  for  some  otherwise  sterile  wdsti6l»  Such 
I ,  tree$,  however,  are  short  lived. 
' Tbeae  utilioial  modea  <^  indndng  fraitfidneaa 
are  not  to  be  recominanded  for  general  practice. 
It  is  true  that  trees  will  yield  fruit  sooner ;  but 
heavy  crope  from  young  trees  are  not  desirabk, 
as  stantiflig  the  tree,  and  iafertor  finsit  ua  oitea 
the  consequence.   Let  thern  grow  freely  for  a  few 
I  yearsi  and  the  amount  ultimately  obtained  from 
I  diaaa  win  ba  the  greater.  Indeed,  the  period  of 
frttitfttlnem  is  often  hastened  by  cultivation,  and 
retarded  by  neglect.    Except  fur  the  sake  of  ex- 
periment, the  precodiug  mudea  are  not  to  be 
{  applied  until  trees  are  large,  when  moat  wietiea 
^  will  Vear  sufficiently  without  them. 
I    When  fruit  is  thick  upon  the  branches, both  size 
I  and  flavour  aie  dimlnldied.  Many  khide  are  ren- 
dered nearly  worthless  by  overbearing.  It  is  often 
observed  that  early  appU-?  and  peaches,  remain- 
ing last  on  the  tree,  are  much  more  delicious  than 
the  aariier  portiona  which  ripened  on  crowded 
limbs.    With  some  varieties,  the  effect  of  produc- 
tiveness is  ao  great  as  wholly  to  alter  the  charao- 
ter.  A  trea  of  the  Heath  ding,  before  ankaown 
to  the  person  who  raised  it,  bore  the  first  year  a 
very  abundant  crop ;  and  the  fruit,  which  had 
been  recommended  as  of  great  size  and  excellence, 
was  small,  green,  with  only  a  diaagraeahle,  bitter 
t:\iii\    In  thn  warmrr  and  longer  summer  of  the 
loliowiag  year,  the  fruit,  which  had  been  thinned 


ing.  If  this  funnel  have  a  handle  two  or  three 
feet  long,  the  fruit  may  be  gathered  with  it  from 
any  low  or  ordinary  walL  The  old  rule  Ibr  judg- 
ing of  the  ripones.^  of  figs,  was  to  observe  if  a  drop 
of  water  was  banging  at  the  end  of  the  fruit;  a 
more  certain  one  is,  to  notioe  when  the  small  end 
becomes  «f  the  aameeohivraa  the  large  end.  The 
most  transpr-H'Tit  era  pes  are  the  most  ripe.  All 
the  berries  on  a  bunch  never  ripen  equally  ;  and 
it  ia  therefore  proper  to  eot  away  unripe  or  de- 
cayed berries  I)efrjr8  presenting  the  bunches  at 
table.  Autumn  and  winter  pears  are  gathered, 
when  dry,  as  they  snooeerively  ripen.  The  early 
varieties  of  apples  begin  to  be  useful  for  the  kit- 
chen in  the  end  of  June  ;  particularly  the  codlins 
and  the  jenneting;  and  in  July  they  are  fit  for 
tbe  deesMt.  Rroan  tlila  time  tiU  Oetober  or  No- 
vember, many  kinds  ripen  in  snccession.  The 
safest  role  ia  to  observe  when  the  fruit  begins  to 
fell  luitiirany.  Another  easy  mode  of  aaontain- 
ing,  is  to  raise  the  fruit  level  with  the  footstalk  ; 
if  ripe,  it  will  part  readily  from  the  tree:  this 
mode  of  trial  is  also  applicable  to  pears.  A  third 
oriterion  is  to  out  op  am  qtplo  of  the  average 
ripeness  of  the  crop,  and  examine  if  its  seeds  have 
become  brown  or  blackish ;  if  they  remain  unco- 
lovred,  the  fruit  ia  not  ready  for  pulling.  Imma- 
ture fruit  never  keeps  so  well  as  that  which 
nearly  approaches  maturity ;  it  is  more  apt  to 
shrivel  aud  lose  Havour.  \YiQter-apples  are  left 
on  the  treee  till  there  be  danger  of  frost :  they  are 
then  gathered  on  a  dry  day.  In  all  cases  the 
fruit  ia  plucked  with  the  hand,  and  great  care 
taken  to  avoid  bruislBg.  For  eolleoting  the  fruit 
from  half  standard  and  full  standard  trees,  a  step- 
ladder  is  employed.  This  ladder  may  be  so  con- 
trived that  the  liack  shall  come  away  by  remov- 
ing a  bolt.  The  same  bidder  may  tbna  be  used 
for  high  wall-trees ;  but  in  this  ease  two  rods  of 
iron  should  be  made  to  project  six  or  eight  inches 


by  the  frost,  waa  three  inebea  in  diameler,  very  from  tha  top^  to  keep  it  from  veating  on  tbe 

handsome,  and  of  sweet  and  excellent  Savour.  The  |  bfanehaa  of  tiia  treea,  and  iiguriag  thorn. 

importance  of  understanding  these  influences. 


fl 


before  deciding  on  the,  quakty  of  a  new  fruit,  is 
hcnee  at  oooe  evident.  The  advaatagea  of  prun- 
ing are  to  be  ascribed  in  part  to  the  aama  oaue. 
—TAoma»'4  Frvit  Cvlturid, 

FKUIT-OABDBir.  See  QAsao. 

FRUIT-STORINQ.  Fruits  in  general  should 
be  gathered  in  the  middle  part  of  a  dry  day;  not 
in  the  morning,  before  the  dew  is  evaporated,  nor 
in  the  evening  when  it  begins  to  be  deposited. 
Plums  rendilj  part  from  the  twigs  whf^n  ripe: 
they  should  not  be  much  handled,  as  the  bloom 
ie  apt  to  be  vnhbed  off.  Aprieote  may  be  ao- 
oounted  ready  when  the  side  next  the  sun  feels  a 
Utile  soft  upon  gentle  pressure  with  the  huger. 
They  adhere  firmly  to  the  tree,  and  would  over- 
lipea  on  it.  Peaches  and  nectarines,  if  moved 
upwarfl^.  vtivl  allowed  to  descend  with  a  slight 
jerk,  will  separate  if  ready ;  and  they  may  be  re- 
aelvad  Into  n  tin  oup  or  friukd  Uned  with  vdvet, 


a»  aa  to  nvoid  tonahiag  with  tha  Aagan  or  bfttia>  |  aa  experimead  gardaner  at  Piakie,  ia  Scetiaod,  pre 


Hitt's  methwl  of  keepiriff  pears  may  b«  mentioned. 
Having  prepared  a  nu(nb«r  of  earthenware  jar«,  and  a 
quantitf  of  dry  moss  (different  spcdes  of  hypnum  and 
sphagTium).  be  placed  a  Isyer  of  ino«s  and  of  pears  aU 
temately  till  tbe  jar  was  nUed;  a  plug  waa  then  in- 
scrtcd.  and  aealed  around  with  melted  rosin.  These 
jars  were  sunk  in  dry  »aj»d  to  the  depth  of  a  fuut ; 
preferring;  a  deep  cellar  for  keeping  them  to  any  fruit, 
room.  Miller's  plan  may  also  be  noticed.  After 
sweating  and  wifMng,  in  which  operations  great  care 
must  he  taken  not  to  bruite  the  fruit,  the  p»-ar«  are 
pAcked  ill  close  baskets,  having  some  wlicat-.straw  in 
the  bottom  and  around  the  sidi  *  to  prevent  bruising, 
and  a  lining  of  thick  soft  paper  to  binder  tbe  musty 
flavour  of  the  straw  from  infectirg  the  fruit.  Only 
one  kind  of  fruit  is  put  in  each  bmket,  as  the  proossa 
of  matunition  is  more  or  less  rapid  indiflbrent  kinds. 
K  cov  ering  of  paper  and  straw  i*  fixed  on  the  lop, 
aiul  the  basket  is  tlien  de|>osited  in  a  dry  room,  se- 
cure against  the  ticcess  oftrot^t,  "  and  \hv  air  is 
let  into  the  room,  the  better  the  fruit  will  keep."  A 
label  should  be  attached  tu  each  basket,  denoting 
the  kind  of  fruit;  for  tbe  basket  is  not  to  be  opened 
till  tbe  fruit  be  wanted  for  use.   Mr.  James  Stewart, 


Digitized  by  Google 


S74 


FRUIT.TR££S. 


JTUCHSIA. 


Mrvcd  bit  cSioice  apple*  and  pem  in  glazed  earthen.  |  jenr  1837;  and  ytt  it  liMalraidj  become  diffaeed 

warejar«,  provided  with  tops  or  flovera.    Inthebot-  I  ^j^j  mnUipli'.rl  unci  overcultivatcd  til!  it  seeiM 


!! 

!! 


torn  of  the  jar*  and  between  each  layer  of  fruit,  be 
put  some  pure  fiit-sand  which  had  been  thoroughly 
dried  on  »  flue.    The  jars  were  kept  in  a  dry  airy  bU 
tuation,  as  cool  ai  possible,  hut  secure  from  frost. 
A  label  on  the  jar  indicated  the  kind  of  fruit ;  and 
when  this  was  wanted,  or  ought  to  be  used,  it  was 
taken  from  the  Jars,  and  placed  for  some  time  on  the 
■helvex  of  the  (ruit-room.    The  less  ripe  fruit  was 
sometimes  restored  to  the  jars,  but  with  newly-dried 
•and.    In  this  way  he  preserved  coiraarts  and  other 
fine  French  pears  till  April ;  the  terling  till  June;  and 
mmj  kinds  of  apples  till  July,  the  skin  remaining 
•moetii  end  pi  ump.    Others  who  also  employ  carthcn- 
wwre  jars,  wrap  each  fruit  in  paper,  and  in  place  of 
sand  use  bran.    .Mr.  Ingram  at  Torry  in  Seotland,  a 
very  intelligent  gardener,  lias  sucrffiicd  uncommonly 
weU  in  the  management  of  the  f  ruit-room.    For  win- 
ter peait  he  finds  two  apartments  requisite,  n  colder 
and  a  wanner;  bat  the  tormer,  though  cold,  must  be 
free  of  damp.   From  it  the  frdt  is  broaght  into  the 
wiirmrr  room  us  \vanted ;  and  by  means  of  increased 
temperature,  maturation  is  promoted,  and  the  fruit 
rendered  delicious  and  mellow.    Chaumontels.  for 
example,  are  placed  in  clo*e  drawers,  so  near  to  a 
etove,  that  the  temperature  may  constantly  be  be- 
tween 60°  and  70°  Fabr.    For  moat  kinds  of  fruit, 
however,  a  temperature  efoal  to  55^  is  finind  euffi- 
cient.    The  decree  of  heat  li aecuratcly  determined, 
by  keeping  small  thermometers  in  several  of  the  fruit 
drawers,  at  dilfercnt  distances  from  the  stove.  The 
drawers  are  about  six  inches  deep,  three  feet  lung, 
and  two  broad :  they  are  made  of  hard  wood,  fir  being 
apt  to  spoil  the  flavour  ef  the  fruit.    They  are  fre- 
quently examined,  in  order  to  give  air,  and  to  observe 
the  state  of  the  fruit,  it  bein^;  wipcti  when  ncro-'-iry. 
Mr.  Ingram  remarks,  that,  in  Scotland  part.culiirly, 
late  pears  should  have  as  mue!i  of  the  iri-e  as  possi- 
ble, even  although  some  frost  should  supervene;  such 
as  ripen  freely,  on  the  other  hand,  are  pludced  rather 
before  the/  reach  natarity. 

FRUIT-TREES.  Trees  and  tall  shrubs  which 
produce  horticultural  fruit.  The  principal  kinds 
in  British  gardena  are  apple-trees,  pear-treee, 
plum-trees,  cherry-trees,  aprioot-treee,  peach- 
trees,  nectarine- trees,  almf)nd- trees,  cbestnut- 
treea,  walnut-trees,  fig-trees,  mulberry -trees, 
roedlar-treea,  ■etftoe-twes,  quince- trees,  vines, 
oran!re-pIaTits,and  currnnt-bu?hes.  Sotnc  of  these 
are  altogether  conservatory  or  greenhouse  plants, 
■ome  teqaire  the  bent  of  walls  and  the  wannest 
soil  and  eiposnre,  and  some  are  quite  hardy, 
while  most  of  the  last  may  be  cultivated  either 
as  standards  or  upon  walls  or  palings.  Bat  the 
methoda  of  treating  eadinrefiilly  noticed  in  their 
own  rcFpcctivc  articles  ;  some  general  methods  of 
treatment  arc  noticed  in  the  articles  Bui>Di.xa, 
OBAmm,a&d  Bspauib;  andtbediseasettowhidi 
fomc  or  most  are  subject  are  noticed  in  the  arti- 
cles Afhis,  Casku,  Mildbw,  and  several  others. 

FBUHBBLB.  An  old  ixy  measnre,  e^^ual  to 
two  paob  or  half  a  bosheL 

FUCHSIA.  A  genus  of  ornaraontal  shrubby 
plants,  of  the  order  Onagrariie.  It  did  not  Ihicoiiic 


to  the  rising  generation  of  human  beings  to  he 
one  of  tiie  oldest  and  meet  eoromon  groups  ef 

plants  in  the  flower-garden.    Two  species,  the  ' 
scnrlot  and  the  bnxthorn-Uke,  were  introduced  i 
to  Britain  from  ChiU  before  the  close  of  last  oen-  i 
turf  i  ten  spedes,the  slender,  the  long-stamencd,  1 
the  delicate,  the  small-flowered,  the  barked,  the  || 
arborescent,  the  conical,  the  twiggy,  the  apetalous,  tj 
and  the  benntiAil,  were  introdaeed  principally  t 
from  ChiU  and  Mexico  in  1823,  1824,  and  A 
three  species,  the  cylindrical-flowered,  the  wand-  ;| 
branched,  and  the  fulgent,  besides  sewal  wdl-  ;| 
marked  varieties  of  previous  species,  were  intro- 
duced before  the  close  of  1837  ;  and  hybrid 
varieties  beyond  computation,  and  amounting 
perhaps  to  many  thoosaads,  bat  in  the  great  i 
majority  of  instanc??  kh  inferior  as  to  l>e  thrown  | 
away,  were  produced  by  British  florists  during 
the  thirtMB  TSUI  noeeedingieaa  All  the  spe- 
cies are  natnxaBj  of  shrubby  form  and  brngbl ; 
yet  most  can  easily  be  kept  down  to  the  Wie  ef 
undcr-shrulw ;  and  some,  especially  the  apetalous 
and  the  arhoresoent,  can  be  readily  coaxed  up  to 
the  height  and  bulk  of  small  trees.    S<>v(>ral  of 
the  species  have  a  lanky,  straggling  habit  of 
growth ;  and  fhw  even  of  the  hybrids  powess  any 
real  elegance  of  outline.   The  flowers  of  all  are 
their  grand  attraction ;  and  these  possess  the 
combined  attractions  of  fine  shape,  pendtthms 
habit,  and  brilliant  colour  of  hoAh  Calyx  and 
corolla,  and,  in  the  case  of  all  the  superior  kinds,  I 
•n  objects  of  every  person's  admiration. 

The  i^obe  fbdudn  or  globose-flowered  ftiebria,  j 
F.  ffloUfsa,  is  fiinc^'ilarly  elegant,  and  has  given  j 
rise  to  several  splendid  varieties,  and  to  hundreds  , 
of  Tery  fine  hybdMhk  It  canw  into  notice  about  | 
1830  ;  and  is  regwdsd  by  some  persons  as  a  Bri- 
tish  hybrid,  by  some  as  a  variety  of  F".  macrottemon,  ^  \ 
and  by  some  as  a  strictly  original  species.  It  has 
a  pendnlons  habit,  and  may  either  be  kept  down 
to  complete  dwarfishness  or  raised  to  a  height  cf  j 
5  or  6  feet,  and  has  the  additional  recommenda- 
ticn  of  being  comparatively  hard  j.    Its  flowers 
bloom  in  great  abundance  at  the  axils  of  all  the 
leaves  ;  they  begin  to  appear  in  the  very  earliest 
stages  of  its  growth  after  it  has  fairly  formed 
roots  from  a  cutting ;  and  tbey  hnwe  m  glulie-like 
form  and  brilliant  crim?on  c<il'>tir,— and  hang, 
before  they  open,  like  crimson  beads  with  spheri- 
cal diTisionSf—end  tfterwuds  divide  this  erinson 
calyx  intM  four  equal  sepels,  and  shoAv  their  pur- 
ple corolla  like  a  fold  of  rich  purplo  velvet,  and 
send  down  their  stemene  like  long  rad  gorgeons 
fibments.  Several  of  the  varieties  of  the  glebosaf 
particularly  F.  n.  major,  and  F.  rj.  e'V</<T>t.»,  are 
very  decided  improvements  on  the  normal  plant 


properly  known  in  Britain  tiU  about  the  year  and  add  to  ito  best  characteristic  properties  » 

l'<2.5  ;  it  did  not  begin  to  attract  general  notice,  larpor  size,  a  more  rapid  growth,  and  a  fuUiT  and 
or  to  claim  a  place  among  the  pet  plants  of  florists,  i  more  imposing  show  of  bloom.  But  cleg&us  is 
till  about  the  ysnr  1830 ;  and  it  did  not  excite  regudsd  by  some  coltivatots  aa,  ooi^Jointly  with 
the  genetal  eatbudaia  of  florisis  till  about  the  I  globose,  •  variety  of  F. 
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Rtrrarton'a  fuchsia,  F.  Riceartoni,  has  n  pyra- 
midal  oatUiie»  and  dark  foUagOi  with  %  brownuh 
hw;  and  its  flomnaf*  not  w  apliflrioa!  at  tli«ae 

of  the  globe  fuchsia,  but  hang  in  oval  drops, — 
and  their  sepala  hav<>  a  bright  coral  colour,  TKnd 
expand  hohzontally, —  and  their  corolla  has  a 
Telvety  texture  and  a  fine  dark  porpla  oolenr, 
and  is  entirely  exposed  by  the  opening  of  the 
calyx,  so  as  to  produce  a  very  iinpoeing  effect. — 
F.  formota  ete^apB^  haa  %  robuit  habi^  ia  an 
abundant  bloomer,  and  disputes  pre-eminence 
with  both  the  globe  and  the  Riccarton.  Its 
flowers  are  perhaps  too  much  elongated  before 
epaning ;  but  its  red  and  moderately  broad  sepals 
are  deeply  divided  and  completely  reflex,  and  ex- 
hibit their  inside  rather  than  their  outside,  and 
a&mnhlj  diacloae  the  whole  of  their  ooioUa. 

The  conquering  Venus  fuchsia, /I  Venus  Vietrix, 
is  the  best  of  a  large  group  of  hybrid  varieties 
with  pale-coloured  calyxes.  All  these  varieties 
hare  ever  appealed  to  us  unnatural,  cadaverous, 
and  as  if  either  scathi-d  hy  thr>  weather  or  bleach- 
ed with  chlorine  or  brimstone  ;  jet  they  are  ad- 
mired bjr  many  peraons  for  the  tery  properties 
which  seem  to  us  faults.  The  Venus  Vietrix  has 
a  lanicy  and  straggling  habit  of  growth  ;  and, 
unless  repressed  and  carefully  trained  when 
young,  it  acquirea  a  tall,  gawky,  scrambling  form, 
bare  below,  and  producing  flowers  in  only  the 
upper  portions  of  its  braaohes.  Ita  calyx  is  pale, 
iiidtning  to  white,  with  oeeaaional  graeniMaa  at 
the  tips,  and  opens  wide  enough  to  show  the 
^  corolla ;  and  the  latter,  though  at  first  of  a  liluish 
,  purple  colour,  becomes  paler  by  exposure,  and 

aoqoirea  a  wan  rosy  purple  tint. 
I     The  cylindrical  fuchsia,  F.  cylindrica,  is  reinark- 
,  able  chiefly  for  ita  singularity,  but  possesses  so 
aneh  of  thie  property  aa  to  deaerve  a  plaoe  in  % 
1  crllection  for  the  sake  of  contrast  ;  and  it  parti- 

I  cularly  arrests  the  eye  by  exhibiting  a  profusion 
' ,  ef  Tery  small  and  brilliant  red  flowers,  each  leaf 

I I  than  one-third  of  an  inch  in  length.  But  a  va- 
<  riety  of  it,  called  F.  a/indriea  major,  is  greatly 
, '  preferable,  and  combines  much  beauty  with  its 
I  aiagishurity.  Thia  haa  a  free  habit,  and  ia  an  in- 

l|  tensely  prolific  Moi'imiT;  and  \{%  flowers  are 
tabular,  scarcely  half-an-incb  in  length,  not  so 
large  aa  the  flowen  of  Rtutdia  Juncea,  of  as 
brilliant  a  scarlet  aa  Verbena  melindrit,  with 
sppalfi  and  corolla  little  developed  and  both  of 
one  colour.  —  The  curious  fuchsia,  F.  curxota, 
ranka  alao  aa  »  onrioaltyt  jet  ia  not  more  lentark- 
able  than  beautiful.  It  has  a  singular  but  elegant 
habit  of  both  growth  and  bloomi  and  carriea  a 
great  proAiaioa  of  flowera,  and  aenda  out  ita  floral 
footstalks  in  a  brandling  and  standing  manner ; 
and  its  flowers  arc  tubular,  flattened,  pendulous, 
half  the  length  of  those  of  F.  fulgens  and  proper* 
tioDabfy  ikoder,  with  mall  divitfona,  and  aonll 
corolla. 

The  glowing  fuchsia,  F.fidgetUf  was  introduced 
han  IfesiM  ia  1B87f  Mid  fbr  mwaX  jeazt  made 
a  gmt  eaoiatioD.   Its  ateaa  and  bnaehea  aie 


robust :  its  Icrivrs  nre  Tery  large ;  and  its  flowens 
are  two  inches  in  length,  and  shaped  like  the 
oM-lkAioned  ti&^m  of  ntail-oeBflfa  guards,  and 
grow  at  the  end  of  enah  branch  in  large  bunches, 
bano^^inE^  down  like  majjivo  fiishionablo  tassels, 
and  have  tbeir  corolla,  and  their  tube  of  one 
aoarlet  eolonr,aad  the  points  of  the  latter  tipped 
with  green  as  if  only  half-bloomed.  This  plant 
is  really  coarse  and  inelegant;  but  the  flowers, 
for  •  time,  enraptured  almoat  every  person,  and 
provoked  thousands  of  florists  to  abandon  their 
taste  to  the  misrule  of  folly.  "  The  extraordinary 
form  of  the  flower,"  remarks  a  shrewd  floral  jour- 
nalist, "  made  great  interest  for  Fuchsia  fUgcns; 
wliOe  seeding  very  freely  set  cverrbndy  raising 
new  ones, — nintj-nine  out  of  every  hundred  be- 
ing infiidtclj  worse  than  the  originaL  Bnuping 
growth,  great  coarseness,  and  roughness  of  the 
flower,  dulncsa  of  colour,  and  total  absence  of 
contrast  between  the  corolla  and  the  sepals,  dis- 
tinguished most  of  thctn.  The  more  th^de* 
parted  from  the  original,  the  worse  they  were ; 
for  the  tube  shortened  so,  that  the  peculiarity 
which  gave  the  onljr  valoe  It  had  to  ^e  fttlgons 
was  lost,  while  all  the  coarseness  remained  ;  and 
in  many  of  the  new  sorts  which  were  huddled 
out  at  a  considerable  price,  one  of  the  great  faults 
of  the  original,  the  graea  which  would  net  bloom 
out  of  the  tip?,  was  yet  more  conspicuous." 

The  corymb-flowering  fuchsia,  F.  corymbi/Mtt 
belongs  to  the  same  group  as  falgen^  bal  ia  more 
robust  in  habit,  coarse  in  foliage,  larger  and 
paler-coloured  in  flower,  and  haa  a  brownish  hue 
on  its  stems  and  leaTe& — F.  excnietuii  ia  a  free 
grower,  and  an  abundant  bloomer,  and  has  a 
bold  and  tolerably  good  habit ;  its  sepals  are 
crimson-coloured,  narrow  and  reflcxed  ;  and  its 
ooroHa  ia  wholly  expoeed  to  view,  and  haa  at  flrat 
a  deep  crimson  purplo  colour,  but  afterwards 
fades  into  a  lighter  tint. — ^The  Queen  Victoria 
fuchsia  is  one  of  the  large,  coarse,  pale  varieties, 
with  a  bright  orange  scarlet  corolla,  and  flesh- 
coloured  or  almost  white  sepals,  pref^nish  at  the 
tips ;  and  it  haa  a  robust  habit  and  rather  bold 
ftiliage.  60  very  nvmerons  axe  the  varietieaand 
hybrids  in  vogue  at  the  nurseries,  that  enume- 
rations of  them,  like  those  of  dahlias,  form  mat- 
ter for  sepnntte  printed  lialik 

Fuchsias  tse  easily  onltivslcd ;  but  most  re- 
quire  the  greenhouse,  and  even  the  hardiest, 
which  are  able  to  occupy  a  place  in  the  shrub- 
bsffj,  need  winter  proteetion.  All  whteh  havs 
bloomed  in  the  bouse,  cr  nre  taken  into  the  con- 
servatory, onght  to  enjoy  repose  in  winter;  and 
the  longer  and  more  freely  they  have  bloomed, 
the  1  n;:.  r  and  deeper  should  be  their  winter's 
sleep.  The  use  of  peat  for  the  delicate  kinds, 
improves  the  vigour  of  the  plants,  produces  a 
graoter  jitofosion  of  bloom,  and  heightens  the 
brilliancy  of  the  colour  of  the  flowers.  The  shift- 
ing of  plants  from  small  pots  to  larger,  and  firom 
larger  to  the  largest,  insniea  flne»  hige,  and 
healthy  speeiniens*  Kinds  whidi  have  nalonllj 
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a  strong  and  erect  habit  ebould  be  frequently 
stopped  and  repressed  when  young,  eo  as  to  in- 
duce a  bushinesa  of  foliage  m<i  a  roundness  of 
shape;  and  those  which  have  a  wvnl:  nn  ^  droop- 
ing habit,  ought  to  b«  trained  up  with  a  single 
atom  for  »  firm  longitudinal  centre,  and  to  be 
made  to  throw  out  thnr  brnnchts  in  a  lateral 
manner  and  with  regular,  drooping,  and  graceful 
pendence. 

FUGI.  A  family  of  cryptogftnio  plnnis,  in- 
habiting, exclusively,  the  ocean,  and  generally 
known  by  the  name  of  tea-weed.  They  form  the 
fiimily  of»ulnn«rfedAi«ji:Metiiatnrtiele.  Tbe 
substance  of  thi  sc  veget:ibles  is  coriaceous,  niem- 
branaceoua  or  cartilaginous,  hardening  when 
dried,  and  becoming  sometimes  brittle.  They 
are  generally  branclied  or  furnished  with  fronds, 
having  the  form  of  leaflets,  but  sometimes  simple, 
or  filiform.  Their  branches  are  frequently  pro- 
vided with  promifflent  air  veeiok*^  and  termi- 
nated with  pod -like  protuberances,  some  con- 
taining interlaced  hairs,  and  others  a  gelatinous 
matter  enveloping  minate  glolwlea  whidi  are 
regarded  as  the  teade ;  Imt  the  origin  and  funo- 
ti  ms  of  these  organs  are  not  well  understood; 
and  many  fuci  are  destitute  of  them.  Several 
•peoiee  preient  at  oertain  eeaiofw  little  tafte  of 
articulated  hairs,  which,  on  falling,  leave  little 
points  on  the  surface  of  the  fronds.  Some  fuci 
ave  tnuupannit,  bat  th^  edour  ie  ntnallj  brown, 
with  a  peenish  or  reddish  tinge ;  and,  although 
varyincr  t»o  tnncb  in  form,  they  may  be  recognised 
by  a  ceriaui  family  resemblance.  Their  iuterual 
structure  is  entirely  oeUular,  oouisting  cells 
either  rounded  or  more  or  less  elongated ;  and  nu- 
trition takes  plaoe  by  absorption  from  the  whole 
sttrfbee :  when  partially  submerged  in  water,  the 
portion  exposed  to  the  air  dries  up,  while  the 
remainder  continues  to  vegetate.  Some  species 
are  almost  microscopic,  while  others,  inhabiting, 
especially,  the  South  seas,  attain  the  length  of 
several  hundred  feet.  Their  duration  is  not  well 
ascertained,  but  usually  they  are  perennial  Very 
few,  if  any,  are  parasitio,  though  great  numbers 
of  polypi  and  algie  are  often  attached  to  them. 
They  are  usually  fixed  by  one  extremity  to  rocks, 
stuutis,  &c.,  and  rocky  coasts  arc  frequently  cov- 
ered with  them  from  abpve  low-water'mark,  as 
far  as  the  eye  can  discern  the  bottom  of  the 
ocean.  Some,  however,  are  entirely  free,  and 
vegetate  as  welt  as  thoae  which  are  attached:  of 
this  kind  is  the  Fttcut  natanf,  which  has  multi- 
plied prodigiously  between  the  tropics,  forming 
floating  masses,  that  cover  extensive  portions  of 
the  ooean,  and  are  so  dense  as  to  impede  the 
coarse  of  ships,  at  the  same  time  serving  a«  a  re- 
treat for  immense  numbers  of  fish,  shells,  worms 
and  entstama,  affording  an  aliment  to  these 
various  anImaN,  and  even  to  mailf  thottgh  this 
latter  fact  is  but  little  known. 

Economical  tuee  of  Sea-tpeedt. — It  is  obserrable 
on  moat  ooasts,  thnt  sea-weeds,  or  many  species 
at  lsaat>  veiy  suddealj  disappear  from  tbe  rooks 


in  the  autumn.   They  do  not  decay,  like  laud 
plants,  on  the  spot  where  they  grow ;  but,  lo«ing 
their  holdf  ate  waAed  away  by  the  tides;  and, 
in  the  narrow  sens  at  least,  genemlly  washed 
ashore  to  offer  their  services  to  man.  Amoog 
the  Bomans  they  were  proverbially  ossIsh.  la 
modern  times,  the  Al;a  marina  has  become  use- 
ful and  valuable  in  various  respects.  To  tbe 
agriculturist  it  furnishes  a  most  important 
nure.    To  the  glass-maker  and  soap-boiler  it 
yields  the  fixed  alkali ;  and  the  manufacture  of 
kelp  for  this  purpose  was  long  a  valuable  sounx 
of  rsvenue  to  tiie  proprietors  ef  the  rocky  sbsnt 
of  Europe.    Of  such  importance  has  tliis  manu- 
facture appeared,  that  in  some  places  attempu 
were  even  made,  and  not  without  saoosss,  ts  nl- ; 
tivato  t!ie  f  ici.    By  menlj  covering  sandy  lays 
with  large  boulder- stones,  a  crop  of  fuci  has  bceo 
procured  in  the  course  of  two  or  three  yews,— 
the  sea  appearing  everywhere  to  abound  with  the  | 
necessary  seeds.    From  the  ashes  of  the  fuci  the 
chemist  has  of  late  years  derived  the  very  curious 
elementary  sabstanoe  named  iadi$u.  Seteral «( ] 
them  are  so  rich  in  saccharine  matter,  and  vege- 
table mucilage,  that  on  the  shores  of  the  northern 
Countries  of  Europe,  and  in  tbe  Scottish  islands, 
much  of  the  winter-provender  of  cattle  is  derived 
from  them  ;  and  in  Edinburgh  these  plants  have 
been  occasionally  given  as  a  useful  stimulus  to 
the  stomach  of  mikh-cows  kept  in  coafinemcBt 
during  the  winter.   A  few  of  them  even  aflord 
food  to  man.  What  might  least  of  all  be  expected, 
two  or  three  of  them  furnitth  fuel  to  the  inhabi- 
tants of  ooasts  where  materials  for  firing  are 
scarce.    Some  of  the  smaller  Ports  yield  variotis 
condiments,  or  afford  fresh  salads ;  while  others 
are  employed  as  medicines.  From  a  few  of  thea, 
substances  useful  in  the  arts  are  procured  ;  and 
with  some  of  the  more  delicate  and  elegant  spe- 
cies, ornamental  pictures  are  construct«d.  Whib 
considering  the  different  purposes  to  which  mar 
rine  plants  may  thus  be  apjilied,  it  may  be  agree- 
able to  the  reader  to  see  the  descriptions  of  thwte 
ohiefly  employed,  and  more  especially  of  such 
useful  species  as  inhabit  the  British  chores. 

It  is  scarcely  necessary  to  say,  that  eveiy  kind 
of  sea-weed  may  be  employed  as  manure.  la 
point  of  fact,  what  i  ^  used  for  this  purpose  is  that 
which  is  cast  asliore  by  storms  in  the  winter 
months,  consisting  of  all  sorts,  mixed  with  zoo- 
phytes, and  an  the  other  njectiunenta  «f  tbe  ics. 
In  many  places  the  value  of  euch  manure  is  duly 
appreciated ;  while  in  others  it  is  unaccountably 
neglected ;  not  that  it  is  any  where  entirely  des* 
pbwd,  hot  it  frecpiently  h^»peiis  that  co  one  day 
many  tons  of  drift-ware  are  cast  on  a  particular 
shore,  and  that  on  the  next  tbe  whole  is  t>rept 
away.  They  who  would  avail  themsslvee  ef  tUs 
bounty  of  the  deep,  must  snatch  the  moment  of 
its  \mng  placed  within  their  power,  and  muster 
all  han&  to  drsg  It  at  least  beyond  the  reach  «f 
the  returning  tide.  It  must  not  be  left  very  long 
in  the  heap,  nor  suffered  to  run  into  the  potro* 
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factivo  fermentation;  for  in  this  case,  sulphu- 
rett«^  bjrdr0gen,and  other  gaaes  highly  important 
in  promoting  vegetation,  escape  rapidly,  and  in 
gnat  qoantity;  leaving  a  comparatively  inert 
mas?.  But  for  details  as  to  the  mode  of  applying 
this  manure  to  lands,  so  as  best  to  secure  its  fer- 
tiBdag  fllieeta,  nferenoe  mty  be  had  to  the  ar- 
ticles Seaware  and  Masurks. 

The  nature  of  kelp,  and  the  mode  of  its  manu- 
fiustare,  are  now  genendly  understood.  It  ia  • 
very  impuK  eerbonate  of  soda;  containing  sul- 
phate and  mariate  of  soda,  and  also  sulphuret  of 
•oda,  with  a  portion  of  charcoal.  In  Scotland 
the  nmiaftetiue  used  to  be  eerried  on  f^bstf  In 

the  rri  .nths  of  July  rinr]  Aiic:ust.  The  kelp  kiln 
is  nothing  but  a  round  pu  or  basin  dug  in  the 
MMid  or  earth  on  the  beach  ,  and  surrounded  with 
a  few  looee  stones.  In  the  morning  a  fire  is  kin- 
dkd  iti  this  pit,  generally  by  means  of  peat  or 
turf.  This  fire  is  gradually  fed  with  sea-weed,  in 
tadi  a  alale  vf  diynew  that  it  will  merely  hum. 
In  the  course  of  eight  or  ten  hours,  the  furnace 
is  found  to  be  nearly  full  of  melted  matter.  Iron 
mkea  an  then  drawn  rapidly  backward  and  foi^ 
ward  throng  the  mass  in  the  fiimaoe,  in  order 
to  compact  it,  or  brinjr  it  into  an  equal  state  of 
,  fusion.  It  is  then  allowed  to  cool,  when  it  is 
Imiken  ia  |iieeea,  and  oarried  into  a  stove>hotiie, 

t-j  remain  till  shipped.    The  makinsf  of  kelp  from 
I  left-weed  was  practised  in  France  and  England 
for  more  ^an  half  a  century  before  the  manufac- 
ture  was  introduced  into  Scotland.  Mr.  Jaacs 
Fea  uf  Whitehall  in  Stronsay  was  the  first  person 
in  Orkney  who,  about  1722|  exported  a  cargo  of 
kdp.    The  ftiel  wldeh  are  chiefly  cut  on  our 
shores  for  this  manufacture,  are  Fucu,i  vesiculo- 
nu,  mdotutf  and  serrattu.   In  some  places,  F.  lo- 
I  rruM  and     jSmm  or  Srytottphon  jUum  are  em- 
ployed, hot  not  to  a  great  extent.    By  means  of 
a  baat  and  long  sharp  hooks  or  bills,  digitatiu 
or  Laminaria  d^Uaia  is  out  in  some  places ;  and 
I  thia  qiedea,  to^kher  with  F.  me^timu,  M6o- 

I  tiu,  and  t<r>ihntu*,  or  Laminaria  mcclnrhia,  lul- 


I  6o«i,  and  aculenta,  form  much  of  the  drift'Ware 
I  employed  in  making  of  kelp.  Some  of  these  are 
no  doubt  richer  in  the  alkaline  salt  than  others ; 
but  of  all  of  them  it  may  be  said,  that  when  dry 
,  and  tit  for  burning,  they  are  capable  of  yielding 
.  aboat  on»4fUi  of  their  wdght  in  kelp. 

Besides  the  alkali,  kelp  affords,  as  already  hint- 
ed, a  peculiar  substance  named  Iodixe  ;  sec  that 
article.   It  was  discovered  in  the  year  1612,  by  a 
miniifanhirer  of  ealtpetre  at  Plena  named  Cmir- 
I  tois. 

I     The  species  reckoned  kelp  fuel  shall  now  be 
'  more  particularly  described;  and  asmoetof  them, 
besides  yielding  kelp,  serve  other  useful  paypoem^ 
shall  at  the  same  time  be  noticed. 


F.  wtMiemlotu; — Im  Seothnd  this  is  aoaetimeseril- 
(  ci  Abeillnf ;  Mmetimes  Keb  ware;  and  wben  the 

I  rrffpt<u^e4  are  large  aiid  swollen,  Strtaoberry-wnre . 
.  The  .Norw^iaos  nil  it  Kue  tang,  because  their  cows 
fn4  ea  it.    It  is  the  QmtreuM  mariM  ot  Sm  oak  of 


the  older  writers.  F.  inflafut  of  LuiMNSand  Uffbt- 
foot,  and  F.  tpiralit  of  Eiifflish  botany,  are  to  be  con- 
sidered as  variL'ties  oiil)  ot  this  species.  The  colour 
is  a  pale  olive  green,  which  becomes  dull  wid  Hlmo«t 
black  as  the  plant  dries.  It  grows  most  plentitiilly 
on  all  our  roekj  shores,  often  not  much  below  flood. 
inKrk.  It  is  readily  distinguished  from  F.  nodosus 
by  the  air-vesirlfs  vi  i  v  uentTully  occurring  in  parallel 
pairs,  while  in  F.  nmlosus  tlicy  nrc  sinple;  and  from 
F.  st  rniluf,  by  the  alf^vs  of  the  fi  onil  being  entire,  or 
wanting  the  serratures  wliic-h  mark  that  species.  It 
is  generally  from  one  to  three  feet  long.  It  is  the 
species  most  bigbly  prised  for  the  nianu&cture  of 
kelp:  bring  rich  in  alksltne  ssUs.  In  the  north  «id 
west  of  Scotland  many  '  i  nlr  .  I  rnns  of  this  species 
were  yearly  cut  from  tlie  rocks,  with  old  reaping 
hooks.  To  the  Scottish  islanders  it  is  likewise  va- 
luable in  another  way;  it  constitutes  a  considerable 
part  of  the  winter  food  of  their  horses,  cattle,  and 
sheep,  which  scoin  instinctively  to  migrate  from  the 
hills  to  tlie  soa-sliure  at  the  ebbing  of  the  tide. 
Lightfoot  ineiitinrirf  that  during  severe  ^now-stonus, 
stttgs  liHve  been  known  to  descend  from  the  Scottish 
mountains  to  the  silOres,  and  to  feed  duetly  on  this 
spscies.  Linnwus  says,  that  the  people  in  Gothland 
often  boil  the  plant,  and  mixing  It  with  some  coarse 
Hour,  foeil  their  piqs  with  it,  hikI  that  it  has  hence 
received  the  name  of  Suinc  lomj.  In  the  Chuimcl 
islands  it  affords  firing.  In  Jcr>ey,  in  particular,  it 
is  collected  and  dried  in  July,  and  then  housed  for 
winter  fuel.  It  is  there  also  employed  in  moke- 
drying  pork,  beef,  and  fi.->h. 

F.  nodo»va  This  is  very  common  on  Ae  rockj 

shores  of  this  country,  growing  cibout  half-way  be- 
tween duod-iaark  anii  the  ebb;  often  on  the  interme- 
diate space  between  F»  veticvlosut  and  serratua, 
though  it  sometimes  grows  nearest  to  high -water 
mark.  Tbefrondsare  fromtwotOMxfcetin  length, 
and  at  short  distances  swell  into  large  oblong  vesicle* 
or  air-bladders;  by  which,  though  not  mentioned  in 
the  specific  ciiaractcr,  the  plant  is  more  familiarly 
distinguished,  and  from  which  it  has  derived  iu  titie 
ModBSHS.  Boys  amuse  thenischcs  by  cutting  them 
transversely  near  the  end,  and  making  whistles  of 
them :  hence  the  name  tea-wki*tteB  somennies  bestoa*- 
ed  on  the  plant.  These  receptacles  acquire  a  yellow 
colour,  and  give  occavion  to  the  name  of  yellow  tanq, 
by  whidi  this  spedes  is  known  in  Orkney.  Like  the 
last  species,  it  is  much  used  by  the  kelp-makers,  and 
it  often  gets  the  naoM  of  Mp  vrmek. 

F.  $errattu. — This  is  sometimes  called  black  wraekt 
or  prickly  tang,  sometimes  simply  ware.  It  is  distin- 
guished at  first  fight  by  the  edges  ben  f  i  i  kii  il,  and 
by  the  absence  of  air- vesicles.  It  is  only  uiu  uvcred 
at  ebb  tide,  growing,  as  already  reiaariced,  in  deeper 
water  than  P.  mstcst/oMM,  or  aedMii*.  Id  its  node 
of  growth,  it  forms  a  pulvilium  or  cireolar  tuft, 
spreading  out  oti  every  side  from  n  r  r  trs!  point  or 
attachment.  When  fresh,  the  frond  i^  ul  ^  liurk  olive 
green  colour;  when  cast  ashore  and  dried  on  the 
beach,  it  is  almost  black.  It  is  very  frequently  over- 
run by  the  small  coralline  called  Sertuhria  pumila, 
or  sea-Umarisk.  The  black  wrack  is  preferred  for 
covering  lobsters,  or  other  sbell-fisb,  that  are  to  be 
ke()t  alive  during  land-carriage,  being  less  apt  to  run 
into  fermenution  than  some  others  which  abomid 
with  muciu. 

F.  /oreM«.->Tb{s  epecim  is  well  known  by  the 
name  of  ua-thomg*.    In  Orkney  it  is  called  rfrvw. 

It  is  pretty  common  in  the  north  of  i?cotland  ai  d  iti 
ifilaitd»,  particularly  on  shelving  siuidstone  rock>. 
When  in  a  young  state,  before  x\xie  thongs  have  grown, 
it  forms  a  concave  disc  or  cup,  and  gives  to  the  rocks 
the  appearenee  of  being  covered  with  some  sort  of 
mushroom,  as  mentioned  iu  the  specific  cbaraeier. 
From  this  drcutnstance,  it  is  descnbed  by  some  old 
writers  as  Aeits/aiftt  ^ffiidtt  and  it  is  perha|M  tbe 
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Ftttujut  phtuaamoidet  of  other*.  The  extended  strap- 
tb»p«4  frotMU.  generally  two  in  number,  arise  from 
the  centre  of  the  cup.    Tbt  v  are  diehotomouB,  or  di. 

vide  into  t  wo  at  interrals.  "they  are  generally  three, 
iiften  SIX,  or  even  ten  feet  in  length.  Borlase,  in> 
deed,  iti  his  '  History  of  Cornwall,'  mentions  that  on 
that  co&^t,  tbey  are  aometimes  found  twenty  feet 
long.  The  colour  is  olive  green,  with  a  tinge  of 
brovni.  The  plant  u  pulpy  and  lucculent,  ud  a 
good  Aeal  of  excellent  kelp  u  imde  from  it  in  Ork* 

nev.  It  is  a  perennial  species,  or  at  least  tbc  plants 
reqiiire  two  year'*  to  rome  to  perfection. 

F.Jilum  or  Sq/tosiphon  filum. — This  species  is  fre- 
quently called  MtaJace.  In  Orkney,  it  gets  the  name 
of  cat-gut,  and  in  Shetland  heky  miiajf's  Unet.  The 
length  to  which  it  grows  is  woasiqg,  not  k«s  than 
from  twenty  to  forty  feet.  Lightfbot mentions,  that 
the  stalks.skinned  when  half  dry  iind  twisted,  acquire 
such  strength  and  toughness,  tui  tu  be  used  tor  fishing- 
liae,  like  Indian grass, — which,  although  it  has  got  this 
Tegatable  name,  is  an  animal  substance,  attached  to 
the  ovaries  of  aome  of  the  small  foreign  sharks. 
The  |i!<uit  consists  of  a  simple  frond,  without  branches. 
It  is  uf  a  deep  olive  colour.  It  floats  about  in  the 
iniinner  of  Sparganiuin  nalans,  following  the  course 
of  the  waves;  but,  us  remarked  by  Linnseus,  it  lies 
immediately  under  the  surface  of  the  water,  not  on  it. 
In  Scalpa  Wy.  near  Kirkwall  in  Orkney,  wc  have 


i! 


■ailed  through  meadow*  of  it  in  a  pinnace  not  without  tacehtavnu. 


other  jea-weed  found  on  our  shores,  ajid  ta  certainly 
not  undeserving  the  Utica  of  ftgmUemn  and  arbomt, 
sometimes  bestowed  on  it  by  the  earlier  botanisu. 
It  is  plentiful  in  the  Pentland  frith,  and  mnnhett  of 
larfrt*  speciment  are  frequently  fast  ashore  in  the  Bay 
i  f  Tl  irso,  as  well  as  on  the  Orkneys.  It  is  like- 
wise pretty  common  among  the  Western  islaxcit.  it 
is  found  more  sparingly  on  the  east  cosj>t  of  Scot- 
land.  On  the  shorn  of  the  wuth  of  EoKiaad.  ef 
Franee,  and  in  the  Mcditemneaa,  it  is  very  abvndurt; 
It  is  always  found  in  deep  water. 

F.  Mcckariniis  or  Laminanr.  saccharina. — This  sp6» 
cies  i*  often  railed  sea-i>tll.  It  is  w  i)  rommon,  sad 
one  of  the  largest  of  our  fuci.  The  colour  is  a  deep 
olive  brown,  sometifliei  partlj  green.  Ligbtfoot 
mentions,  that  th«  eoBOHiii  people  on  tho  coart  ef 
England  sometunefl  boil  thisspeeiee  at  a  pot-herb. 
The  Icelanders,  we  are  tolil  by  Andersor  1  I  it  ui 
milk  to  the  consistence  of  pottage,  and  est  ,E  «ith  a 
spoon.  They  are  nUo  said  to  soak  it  in  Iresh  water, 
dry  it  in  the  sun,  and  then  lay  it  up  in  wooden  vessels; 
it  soon  becomes  covered  with  a  white  efflorescence  of 
salt,  which  has  a  sweetish  taste,  and  in  this  state 
they  eat  it  with  butter.  Lastly,  it  is  mentioned 
tbiit  they  feed  their  cattle  with  the  plaiit,  both  in  iii 
r^oiiit  atid  dry  state.  There  u,  however,  every  rea- 
son to  think  that  all  this  is  more  properly  applicable 
to  Hafymtmia  palmata  or  dulse,  than  to  the  true  F. 


some  difficulty,  where  the  water  was  between  three 
and  four  fathoms  deep,  luid  wlu-re  of  course  the  wav- 
ing weeds  must  at  least  have  been  from  twenty  to 
thirty  feet  long.  This,  too,  was  the  growth  of  one 
season ;  for  tho  cloniM  of  winter  completely  sweep  it 
from  the  bay  every  soaaon. 

F.  di^ita'tus  or  Ltmineria  digitata. — This  spcdet 
has  in  Lngland  received  the  appellation  of  Ma-uirdttt 
Hiid  hangert.  and  in  Scotlund  it  is  very  generally  known 
by  the  name  of  lon^/c  .■  in  Orkney  it  is  called  recZ-mtre. 
It  is  the  Skalmetare  of  the  Norwegians,  and  the  *lat- 
mkan  or  aea-wand  of  the  Scots  Highlanders.  It  is 
one  of  the  liirpe«t  native  species,  having  a  stem  often 
three  feet  in  length,  and  u  larije  dj\ided  frond;  and 
was  denominated  phycodtndron  or  Fucus  arboreus  by 
some  of  the  older  writers.  It  is  very  abundant  on  all 
our  rocky  shores,  growing  chiefly  on  rocks  which  are 
only  partially  uncovered  at  the  lowest  ebbs,  so  that  in 
neap  tides  the  fronds  are  scarcely  perceptible.  The 
root  consists  of  a  congeries  of  thick  borny  fibres, 
often  covered  with  Balantis  striatus,  and  the  inter- 
stices inhabited  by  Asterias  sphirrulata  and  other  ver- 
mes.  In  deep  wutf.r,  exposed  to  a  moderate  current, 
but  proteetea  from  the  heavy  action  of  the  waves,  it 
attains  a  great  size,  the  stalk  becoming  as  thick  as 
one's  wrist,  from  three  to  four  feet  long,  and  the 
fronds  of  corresponding  length,  perhaps  from  ten  to 
twelve  feet.  In  Scotland  the  stems  are  sometimes 
put  to  rather  an  unexpected  use,— the  making  of 

knUe  handles.  A  pretty  thick  stem  is  selected,  and  i  fronds  of  JFWcus  digitatuM 
cut  into  pieces  ahont  four  indies  long.   Into  these,  '  from  the  mmmonlv 

while  fresh,  arc  stuck  blades  of  knives,  stich  as  gar- 
deners use  for  pruning  and  grafting.  As  the  stem 
dries  it  contract-,  and  hardens,  clo-^ely  and  firmly  em- 
bracing the  bilt  of  the  blade.  In  the  course  of  some 
months  the  handles  becotne  quite  iirm,  and  very  hard  | 
and  shrivelled,  so  that,  when  tipt  with  meul,  they  j 
ere  hardly  to  be  distinguished  from  hartshorn.  In  the 
north  of  Scotland,  and  especially  in  the  Orkney  and 
Shetland  tslaniis,  the  iMgn  stalks  are  dried  and  used 
as  fuel.  This  is  likewise  done  in  Norway,  and  on 
some  of  the  shores  of  France,  where  fuel  is  nearly 
equally  scarce,  but  much  less  iiMilod.  The  stents 
are  generally  iavcstod  with  aahy  paiaiitie  fud  and 
confervae. 

F.  bulhotut  or  Laminaria  bulhr<xa  This  is  the 

Facut  polytchidtt  of  the  Ftora  Scolica,  sometimes 
called  «M  furbtlmt.    Id  sIm  it      exceeds  my 


F.  tsnlentus  or  Laninaria  etcuhnla  — This  is  call- 
ed Saddtrlockt  on  the  east  coast  of  ^cutUnci ;  and  in 
the  Orkicvs,  Honey-ware.    In  Norway  >t  is,  byway 
of  eminence,  styled  tare  or  ware.    It  grows  onrociti 
in  pretty  deep  water,  commonly  in  places  where  the 
tips  of  the  fronds  can  readi  the  surface  at  ci>l>>tide. 
The  stalk  is  generally  from  six  inches  to  afoot  ta  J 
length ;  and  near  its  base  occurs  a  whorl  of  pumc.  i 
The  frond  varies  from  six  to  twenty  feet  in  length,  ' 
with  a  mid-rib  extending  the  whole  way.    The  mid- 
rib, stripped  of  its  membraiM,  is  the  |Mrt  chicdy  rat-  ■ 
en;  but  tn  some  plaees,  partieiihrly  in  Orkney,  the  ' 
pinnc  are  also  eaten,  under  the  name  of  mii  kht.  Mr. 
Turner  mentions  that  these  are  likewise  called  Aeyi, 
and  are  only  brought  to  market  when  thick  ai.iJ 
fleshy,  which  is  generally  in  August  and  September. 

F.  palmatus  or  Halymenia  palmata  This  is  tbe 

duUe  of  the  lowland  Scots,  and  the  dmittiotg  of  the  , . 
Highlanders.   In  Ireland  it  is  called  dilfetk;  and  it  is  il 
there  first  washed  in  fresh  water,  and  then  dried,  be- 
fore being  used.     In  this  state  it  is  often  made  up  | 
into  rolls,  and  chewed  like  tobacco.    The  IcrUiiders 
coll  it  »ol.    The  Norwegians  name  it  «ni«sorl<  or  |' 
sheep's- weed,  and  Bishop  Uunncrhastherefereadt^ 
ed  the  name  Fuctts  ovinus,  observing  that  sheep  and  . 
goats  betake  themselves  in  great  numbers  e;igerly  to 
the  shore  at  iM  t  ide  to  obtain  this  plea-sjuit  food. 
"  Buy  duUe  and  tangle,"  is  one  of  the  Edinburgh  li 
cries,  faay/e^meaningthetender  stalks  and  very youlf  .\ 

Both  arc  eaten  leMM 
from  the  sea,  commonly  without  any  prcpaiatioBi 
ibey  are  sometimes  considered  as  forming  a  salsd, 
but  more  generally  are  used  as  a  whet.   Dulse  it  now 
very  seldom  frieti  and  brought  to  table.     It  is  said, 
that  the  inhabitants  of  the  Greek  islands  are  fond  id 
this  spedes.  adding  it  to  ragoats  and  oUoa,  to  whid 
it  communicates  a  red  rolottr,  and  at  the  sune  tflSS 
imparts  some  of  its  rich  and  gelatinous  qtialtDtS.  ■ 
The  dried  Ir.i'  r-.  uifused  in  water  exhale  an  t>v!oiir 
somewhat  resembling  that  of  sweet  violets,  snd  tbej  , 
communicate  that  tluvour  to  vcgrtaUcs  with  whica 
they  are  mixed.   Fvau  paimatM  grows  not  aocoaa-  i 
monly  on  rocks  whidi  are  horely  aneoveted  st  ^  |l 
ebb  of  the  tide  ;  but  it  is  more  frt  jiu  nt  as  a  fkara-*ite 
on  Fucut  nvdomt;  and  it  occurs  Ri.-.o  uii  the  yterr.-ot 
Fueua  digitatut,  attaining  in  this  situation  »con?i«ier- 
able  sise,  perhaps  twelve  or  fifteen  inches  long,  while 
in  gcuendU is  only  ahoot  six  or  ^ght  tochss.  Itii  | 
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•oft  «nd  limher,  and  does  not  become  rifpd  hy  dryinjf, 
being  of  «  more  looitc  texture  tbmi  many  other  sea- 
weeds. 

F.  tdulii  or  TIaltfmenia  edulit. — This  is  not  uncom- 
■lon  in  Scotland,  and  beinf;  thick  and  succulent  when 
Toung,  is  frequently  preferred  to  F.  palmatus,  espe- 
cially for  roastin^r  in  the  frying  pan. 

F.  cilialut  or  Sphtrrococcut  ciliatui  This  is  not 

rery  common  on  our  shores :  it  is  .Homctimes,  how- 
ever, mixed  \rith  F.  -palmatus,  and  sold  and  eaten  a<< 
dulse  along  with  that  species.  It  is  distinguished 
not  only  by  its  cilia  or  fringes,  but  its  fine  red  colour, 
and  almost  pellucid  substance.  It  wa<i  formerly  known 
by  the  names  of  i^.  lanceolatus,  and  hnlo*etaceu$. 

F.  pinnatifiduM  or  Chondria  pinnatifiJn . — In  Scot- 
land, this  is  called  Pepper-dulse,  from  its  hot  biting 
taste.  On  account  of  this  quality,  although  its 
•oiell  is  not  very  prepossessing,  it  is  sometimes  eaten 
along  with  the  common  dulse.  In  Iceland,  it  is  be- 
lieved, it  is  still  used  in  place  of  a  spire.  It  appears 
to  be  an  annual,  and  its  pungency  is  considered  as 
greatest  in  the  early  part  of  the  summer.  It  is  very 
common  on  all  our  shelving  rocky  shores,  growing 
along  with  F.  palmatus  and  critpus,  and  Corallina 
officinalis.  It  is  subject  to  considerable  variations, 
partictilarly  in  colour;  being  frequently  olive  yellow, 
but  sometimes  tinged  with  red,  or  dark  red  approach- 
ing to  purple. 

Many  of  the  fuci,  and  particularly  the  Florideae 
of  Lamoaroux,  raake  a  beautiful  appearance  when 
preserved  in  a  herbarium.  All  of  them  require 
to  be  soaked  for  some  time  in  fresh  water,  and 
they  are  the  better  for  being  repeatedly  rinsed 
in  renewed  basins  of  water,  to  cleanse  away  and 
extract  as  much  as  possible  the  sen-salt  which 
adheres  to  them,  or  with  which  they  are  impreg- 
nated. The  larger  sort  need  no  other  preparation ; 
bat  are  to  be  dried  between  folds  of  blotting 
paper,  and  pressed  in  the  manner  of  herbaceous 
plants.  The  finer  leaved  fuci  must  be  treated  in 
a  different  way.  After  Iwing  washed,  as  above 
directed,  in  repeated  waters,  till  no  impurities  of 
any  kind  remain,  they  are  to  be  separately  floated 
out  in  a  large  shallow  dish  containing  water,  so 
that  their  most  minute  and  delicate  branches  may 
be  fully  expanded.  For  disentangling  the  nice 
ramifications,  a  common  pin,  or  a  sharp-pointed 
pen.  may  be  employed.  A  piece  of  stiff,  but  fine 
and  smooth  writing  paper,  is  then  to  be  gently 
introduced  under  the  specimen,  and  the  minute 
branchleta  being  aga.in  spread  out  where  they 
may  have  been  disordered,  the  paper  is  to  be 
cantioQsly  and  slowly  inclined,  and  at  last  drawn 
out,  so  as  to  contain  on  its  surface  the  plant  in 
ita  folly  expanded  state.  After  this,  most  of  the 
delicate  species,  if  carefully  dried  and  pressed, 
adhere  to  the  paper  by  their  own  gluten,  and 
reqaire  no  farther  care. 

FUDDER.  A  cart  load.  The  name  is  provin- 
ciaL  and  is  used  principally  in  reference  to  lead. 

FUEL.  Doctor  Black  divides  fuels  into  five 
daaaet.  The  first  comprehends  the  fluid  inflnm- 
ouUile  bodies ;  the  second,  peat  or  turf;  the  third, 
ebarooal  of  wood  ;  the  fourth,  pit-coal  charred  ; 
nd  the  fifth,  wood,  or  pit-coal,  in  a  crude  state, 
somI  capable  of  yielding  a  copious  and  bright  flame. 
The  fluid  inflammables  are  considered  as  distinct 
froB  the  solid,  on  this  account,  that  they  are 
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capable  of  burning  upon  a  wick,  and  become  in 
this  way  the  most  manageable  sources  of  heat ; 
though,  on  account  of  their  price,  they  are  never 
employed  for  producing  it  in  great  quantities, 
and  arc  only  used  when  a  gentle  degree,  or  a 
small  quantity  of  heat,  is  sufficient.  The  species 
which  belong  to  this  class  are  alcohol  and  different 
oils.  The  first  of  these,  alcohol,  when  pure  and 
free  of  water,  is  as  convenient  and  manageable  a 
fuel  for  producing  moderate  or  gentle  heats  as 
can  be  desired.  Its  flame  is  perfectly  clean,  and 
free  from  any  kind  of  soot ;  it  can  easily  be  made 
to  burn  slower  or  faster,  and  to  produce  less  or 
more  heat,  by  changing  the  size  or  number  of  the 
wicks  upon  which  it  burns ;  for,  as  long  as  these 
are  fed  with  spirit,  in  a  proper  manner,  they  con- 
tinue to  yield  flame  of  precisely  the  same  strength. 
The  cotton,  or  other  materials,  of  which  the  wick 
is  composed,  is  not  scorched  or  consumed  in  the 
least,  because  the  spirit  with  which  it  is  constantly 
soaked  is  incapable  of  becoming  hotter  than  174o 
Fahrenheit,  which  is  considerably  below  the  heat 
of  boiling  water.  It  is  only  the  vapour  that  arises 
from  it  which  is  hotter,  and  this,  too,  only  in  its 
outer  parts,  that  are  most  remote  from  the  wick, 
and  where  only  the  combustion  is  going  on,  in 
consequence  of  communication  and  contact  with 
the  air.  At  the  same  time,  as  the  alcohol  is  totally 
volatile,  it  does  not  leave  any  fixed  matter,  which, 
by  being  accumulated  on  the  wick,  might  render 
it  foul,  and  fill  up  its  pores.  The  wick,  therefore, 
continues  to  imbibe  the  spirit  as  freely,  after  some 
time,  as  it  did  at  the  first.  Those  are  the  qualities 
of  alcohol  as  a  fuel.  But  these  qualities  belong 
only  to  a  spirit  that  is  very  pure.  If  it  be  weak, 
and  contain  water,  the  water  does  not  evaporate 
so  fast  from  the  wick  as  the  more  spirituous  part ; 
and  the  wick  becomes,  after  some  time,  so  much 
soaked  with  water,  that  it  does  not  imbibe  the 
spirit  properly.  The  flame  becomes  much  weaker, 
or  is  altogether  extinguished.  When  alcohol  is 
used  as  a  fuel,  therefore,  it  ought  to  be  made  as 
strong,  or  free  from  water,  as  possible. — Oil,  al- 
though fluid  like  spirit  of  wine,  and  capable  of 
burning  in  a  similar  mannr-r,  is  not  so  convenient 
in  many  respect.^.  It  is  disposed  to  emit  soot  ; 
and  this,  applying  itself  to  the  bottom  of  the  ves- 
sel exposed  to  it,  and  increasing  in  thickness, 
forms,  by  degrees,  a  soft  and  spongy  medium, 
through  which  heat  is  not  so  freely  and  quickly 
transmitted.  It  is  true  we  can  prevent  this  en- 
tirely by  using  very  small  wicks,  and  increasing 
the  number,  if  necessary,  to  produce  the  heat 
required.  Or  we  may  employ  one  of  those  lamps, 
in  which  a  stream  of  .lir  is  allowed  to  rise  through 
the  middle  of  the  flame,  or  to  pass  over  its  surface 
with  such  velocity  as  to  produce  a  more  complete 
inflammation  than  ordinary.  But  we  shall  be  as 
much  embarrassed  in  another  way ;  for  the  oils 
commonly  used,  being  capable  of  assuming  a  heat 
greatly  above  that  of  boiling  water,  scorch  and 
bum  the  wick,  and  change  its  texture,  so  that 
it  does  not  imbibe  the  oil  so  fast  as  before.  Some 
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bav«  attempted  a  remedy,  by  making  the  wick 
<tf  ineombostibk  matefjalii,     asbettos  or  win ; 

but  still,  as  tho  oil  doea  not  totally  evaporate,  but 
leaves  a  small  quantity  of  gross,  tixcd,  carbon- 
actioue  matter,  this,  oonstanUy  accumulating, 
clogs  the  wick  to  ^  i;  li  a  defiM^  that  the  oil  can- 
not ascend,  the  Hamee  become  weaker,  and,  in 
some  cases,  are  entirely  extinguished.  There  is, 
among  the  difTMent  oil*  in 
this  renpict,  some  being  more  totally  volatile 
than  others.  But  the  best  are  troublesome  in 
this  way,  and  the  only  mnedy  is,  to  change  the 
wicks  often,  though  we  Can  htfdly  do  tbil  and 
be  sure  of  keeping  alwa3r9  an  equal  flame. 

The  second  kind  of  fuel  mentioned,  peat,  is  so 
spongy,  that,  oompofed  wifeh  the  mora  aoUd  Aids, 
it  is  unfit  to  be  employed  for  producing  very 
i  strong  heats.  It  is  too  bulky  for  this ;  we  cannot 
{  put  into  ft  fiimwwt  nt  n  time,  a  quantity  that 
i  oorreepondn  with  the  quick  consumption  that 
must  necessarily  go  on  when  t}i»"  heat  is  violent. 
I  There  is,  no  doubt,  a  great  diticrence  in  this  re- 
f  speot  among  different  kinds  of  tUe  fliel;  hat  thie 
'  Is  the  general  character  of  it.    However,  when 
.  we  desire  to  produoe  and  keep  up,  by  mmuis  of 
I  eheap  AieU  nn  extremdy  mild,  gentle  heat,  we 
can  hardly  use  any  thing  better  than  peat.  But 
1  it  is  best  to  have  it  provinnsly  ch;»rred,  that  h, 
scorched,  or  burnt  to  biacis:  coal  The  advantages 
I  gained  by  charring  are  oooaidermble.  When  it  is 
prepared  for  use  in  that  manner,  it  is  capable  of 
being  made  to  bum  more  slowly  and  gently,  or 
I  will  bear,  without  being  extinguished  altogether, 
I  a  greater  diminution  of  the  quantity  of  air  with 
which  it  is  aappliad,  than  anj  other  of  the  solid 
fuels. 

The  nest  fliel  in  order  is  the  charcoal  of  wood. 
This  is  prepared  by  piling  up  bilif  t=:  r.f  wood  into 
a  pyramidal  heap,  with  sevural  spiracles,  or  flues, 
fonned  through  the  pile.    Chips  and  hrush- 
j  wood  are  put  into  those  below,  and  the  whole  is 
I  so  constructed  as  to  kindle  throughout  in  a  very 
I  short  time.  It  would  burst  out  into  a  blaze,  and 
■  be  quickly  consumed  to  ashes,  were  it  not  covered 
all  over  with  earth  or  clay,  beaten  close,  leaving 
openings  at  all  the  spiracles.  These  are  carefully 
waldied ;  and  wlienever  the  white,  watery  smoke 
'    is  observed  to  be  succeeded  by  thin,  blue  and 
transparent  smoke,  the  hole  is  immediately  stop- 
ped ;  this  being  the  indication  of  all  the  watery 
vapoor  being  gene,  and  the  burning  of  the  true 
coaly  matter  commencing.  Thus  is  a  pretty  strong 
red  heat  raised  throogh  the  whole  mass,  and  all 
the  vdatile  natters  ara  dissipated  by  it,  and  no- 
thing now  remains  but  the  charcoal.    The  holes 
being  all  stopped  in  succession,  as  this  change  of 
{he  emolte  is  observed,  the  fire  goes  oat  for  want 
of »ir.  The  pile  is  now  allowed  to  ooei  This 
requires  many  days ;  for,  charcoal  being  a  very 
bad  conductor  of  beat,  the  pile  long  remaioa  red 
hot  in  the  eentra,  and,  if  opened  in  thb  state, 

would  in.slantly  burn  wit!i  f  ;ry.  Small  quantities 
may  be  procured  at  any  time,  by  burning  wood  | 


in  close  vessela.  Little  pieces  may  be  verj  finel;  ^ 
prepared,  at  any  time,  by  plunging  the  wood  into  I 
,  lead  melted  and  red  hot.    This  kind  of  fuel  it 
very  much  used  by  chemists,  and  has  many  good 
properties.  It  kindles  quickly,  emits  few  wataiy 
or  other  vapours  while  burning,  and,  whea  coa- 1 
sumed,  leaves  few  ashes,  nnr^  those  very  Ii?ht, 
They  are,  therefore^  easily  blown  away,  so  that 
theflneontintteeopen,orpereleostelheeein8t  | 
of  air  which  must  pass  through  it  tn  k>p  it 
burning.    This  sort  of  fuel,  too,  is  capable  of  | 
producing  as  intense  a  hent  m  cmi  be  oMdocd  i 
by  any ;  but  in  violent  heats  it  is  quickly  coo-  i 
sumed,  and  needs  to  be  frequently  supplied. 

Fossil  coals  charred,  called  cinders,  or  eoitt, 
have,  in  many  respeets,  the  ssae  properties  ss  ; 
charcoal  of  wood  ;  as  kindling  more  readily  in 
furnaces  than  when  they  are  not  charred,  sod  i 
not  emitting  wateiy,  or  other  gross  smoke,  while  |; 
they  burn.  This  sort  of  ohnwnl  ii  even  greatly  < 
superior  to  the  other  in  some  properties.   It  it  a 
much  stronger  fuel,  or  contaim  the  oombostiUe 
matter  In  gientsr  qnantity,  or  in  a  more  esa*  * 
densed  state.    It  is,  therefore,  consumed  much 
more  slowly  on  all  oocaeioas,  and  particalarl|]r 
when  employed  for  producing  intense  ndtisg  ' 
heats.   Thi-  only  inconveniences  that  attend  it 
are,  that,  as  it  consume?!,  it  leaves  much  man 
ashes  than  the  other,  and  tr^cse  much  heavier 
too,  whieh  ars^  tlierefbre,  liable  to  eoileet  in  suck 
quantity       to  obstruct  the  free  pn'i'^af!"  of  air 
through  the  hre ;  aadforther,  that  when  the  heat 
is  very  intenae,  these  adiee  are  dispoaed  tendk  ' 
or  vitrify  into  a  tenacious,  droesy  substance, 
which  clogs  the  grate,  the  sides  of  the  furnace, 
and  the  ve&seis.    This  last  incoavenienoe  is  onij 
troublesome,  however,  when  the  heat  required  ii 
very  intense.  In  Ordinary  heat,  tlio  ashes  do  not 
melt,  and  though  they  are  more  copious  aad  ^ 
heavy  than  thoes  ofobarooal  of  wood,  they  seldom 
choke  up  the  fire  considerably,  unless  the  bars  of 
the  grate  be  too  close  together.  This  fuel,  there-  ,| 
fore,  is  preferable,  in  most  cases,  to  the  cbaroosl  | 
of  woody  on  aeoonnt  of  its  burning  mach  looger»  j 
or  giving  much  more  heat  before  it  is  conenmed. 
The  heat  produced  by  equal  gnantitiee,  by  weigi^t,  , 
of  pit-ooal,  wood-diarooe],  and  wood  itssl^  it  | 
nearly  in  the  proportion  of  5,  4,  and  3.  The  rea-  ' 
son  why  both  these  kinds  ofcharooal  are  preferred,  i 
on  most  occasions,  in  experimental  chemistry,  to  ' 
the  crude  wood,  or  fossil  coal,  from  which  tbey 
are  produced,  is,  that  the  crude  fuels  are  de- 
prived, by  charring,  of  a  considerable  quantity 
of  water,  and  some  other  eolatile  prindpleSi 
which  are  evaporated  during  the  prcHTcs?  of  rhir 
ring,  in  the  form  of  sooty  smoke  or  flame.  Xhe«« 
vol^ile  parts,  while  they  remain  in  the  ftieI,m»lBS  ; 
it  unfit  (or  less  fit)  for  many  purposes  in  che- 
mistry.   For,  besides  obstruftins;  the  vents  with 
sooty  matter,  they  require  much  heat  to  evapo-  i 
rate  them ;  and  dierefore  the  hent  of  the  furnace, 
in  w  hich  they  arc  burnt,  is  much  diminished  and 
wasted  by  every  addition  of  fresh  fuel,  until  tiM  > 
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firadb  foci  {•  eompleteljr  iikfl«med»  «ad  natont 

the  heat  to  its  former  strength.  But  these  great 
and  sadden  Tarlations  of  the  heat  of  a  furnace 
mre  qoite  iaeonTenient  ia  most  chemical  processes. 
In  the  greater  number  of  ohttnical  operations, 
therefore,  it  ia  much  more  conrenient  to  use 
obarred  fael,  than  the  aame  fuel  in  its  natural 
•tate.— It  it  pm>p«r  to  be  <n  oar  guard  ogaiinl 
the  dangcr'ng  nature  of  the  burnt  air  i,v!iich 
arise*  firom  charcoal  of  aU  kinds.  Charcoal  burns 
tvi^oat  ^UBtia  •oioh*.  The  air  arisiug  from  it 
mfpmxt  to  the  eye  as  port  and  ofaar  tt  ooa- 
mon  air.  Hence  it  is  mach  used  by  those  persons 
who  are  stadious  of  neatness  and  cleanliness  in 
tbtir  fMtineiAt.  Bat  thi*  very  oiMaiiiitaiifle 
should  make  ua  more  watchful  against  its  effects, 
which  maj  prove  dangerous,  in  the  highest  de- 
gree, befbra  wo  art  amio  of  it  The  oh*  ortsing 
from  common  cmde  fuel  is,  no  doubt,  as  bad,  but 
the  srnoke  renders  it  disagreeable  before  it  be- 
oonies  dangeroas.  The  drst  scDsation  la  a  slight 
sense  of  weakttSM:  the  limbs  seem  to  require  a 
little  attention,  to  prevent  £dling.  A  slight 
giddineas  succeeds,  accompanied  bj  a  feeling  of 
ft  flab  or  ^ow  in  the  firae  aad  iieaic.  Boon  after, 
the  person  becomes  drowsy,  would  sit  down,  but 
commonly  falls  on  the  floor,  insensible  of  all  about 
him,  and  breathes  strong,  snoring  as  in  an  apo- 
plexy. If  tho  person  is  alarmed  in  time,  and 
escape*  into  the  open  air,  lio  is  commonly  seized 
with  a  vioieat  headache,  which  gradually  abates. 
Bwfc  wbea  tho  eliiMt  ia  oomplotodi  at  above  do* 
scribed,  death  very  scon  cliques,  unless  relief  be 
obtained.  There  is  usually  a  foaming  at  the 
■oath,  a  great  flash  or  snffusion  over  the  fnce 
and  neck,  and  every  indication  of  an  opprrs.-"!  n 
of  the  brain,  by  this  accumulation  of  blood.  The 
most  suocessfai  treatment  is,  to  take  off  a  quan- 
tity of  Mood  InuaedQatdy,  and  throw  ooM  water 
on  the  head  repeatedly  A  strong  stimulus,  such 
as  hartshorn,  applied  to  the  soles  of  the  feet,  has 
alw  a  very  good  offitet. 

The  fifth  and  bst  kin  l  of  fuel  is  woodtW  ibssil 
eoalj,  in  their  crude  pc;uo,  which  it  is  proper  to 
distinguish  from  the  charcoals  of  the  same  8ut>- 
•tMosiL  The  differenee  ooodtfea  in  tiidr  giving 
&  copious  and  bright  flame,  when  plentv  of  air  h 
admitted  to  them,  in  oooseqaence  of  which  they 
•Mt  be  oonridend  at  AmIi  very  difletoat  fkom 
charcoaL,  and  adapted  to  different  purposes.  Fla- 
min?  fuel  cannot  bo  mnnagod  like  the  charcoals. 
It  iittie  air  be  adiuitted,  it  gives  no  flame,  but 
sooty  vapour,  and  a  diminution  of  heat.  And  if 
in':rh  air  be  admitted,  to  make  those  vapours 
break  out  into  flame,  the  heat  is  too  violent. 
Ihsao  flaiaing  Aielai,  however,  have  their  particu- 
lar OSes,  tor  which  the  others  are  far  less  proper. 
For  flame,  when  produced  in  great  quantity,  and 
nude  to  bum  violently,  by  mixing  it  with  a 
proper  qoanttty  of  fresh  air,  by  driving  it  on  the 
nbject,  and  throwing  it  into  whirls  and  eddies, 
which  mix  the  air  with  every  part  of  the  hot 
-  npoor,  rivet  a moti  inteoie  beat.  Tblsptoeeedt 


from  the  vaporooa  nature  of  flame,  and  the  per< 

feet  miscibility  of  it  with  the  air.  Aa  the  imme- 
diate contact  and  action  of  the  air  are  necessary 
to  the  burning  of  every  combustible  body,  so  the 
air,  when  properly  applied,  acts  with  far  greater 
advantage  on  flame  than  on  the  solid  and  fixed 
inflammable  bodies;  for  when  air  is  applied  to 
these  last,  it  oan  wAj  aet  on  thmr  mtrfiMe,  or  tho 
particles  of  them  that  are  outermost ;  whereas, 
tiame  being  a  vapoux  or  elastic  fluid,  the  air,  by 
proper  eontrivanoei,  can  be  intimately  mixed 
with  it,  and  made  to  act  on  every  port  of  it,  ex- 
ternal and  internal,  at  the  sani<>  tirm>.  The  great 
power  of  flame,  which  is  the  consequence  of  this, 
doea  not  appear  when  wo  try  small  qnantitiee  of 
it,  and  allow  it  to  bum  quietly,  because  the  air 
is  not  intimately  mixed  with  it,  but  acts  only  on 
the  ontifde,  and  the  quantity  of  boming  matter 
in  the  surface  of  a  small  flame  is  too  small  to 
produce  much  effect.  But  when  flame  is  prod\<c»d 
in  large  quantity,  and  is  properly  mixed  and  agi- 
tated with  air,  its  power  to  heat  bodies  is  im- 
mensely increased.  It  is  th'-ri-fore  peculiarly 
proper  for  heating  large  quantities  of  matter  to 
a  violent  degree,  especially  if  the  oontaet  of  solid 
fuel  with  such  matter  is  inconvenient.  Flaming 
fuel  is  used,  for  this  reason,  in  many  operations 
performed  on  Large  quantities  of  metal,  or  metal- 
lic minerals,  in  the  making  of  glass,  and  in  the 
baking  or  burninr;  nf  all  kinds  of  earthen  ware. 
The  potter's  kiia  is  a  cylindrical  cavity,  tilled 
from  tho  bottom  to  the  top  with  eolumns  of  wareo : 
the  only  interstices  are  those  that  arc  left  between 
the  columns ;  and  the  flame,  when  produced  in 
suflicient  quantity,  is  a  torrent  of  liquid  fire, 
constantly  flowing  up  through  the  whole  of  the 
interstices,  which  heats  the  whole  pile  in  an  equal 
manner.  Flaming  fuel  is  also  proper  in  many 
woiks  or  nanulhotoiifls,  in  whidi  muoh  fbel  is 
consumed,  as  in  breweries,  distillrric  -  nn  ]  the 
like.  In  moh  works,  it  is  evidently  worth  while 
to  ootttifvB  the  ftmuMM  w,  that  heat  maybe  ob- 
tained from  the  volatile  parts  of  the  fuel,  as  well 
from  the  fi.ted  ;  for  when  this  is  done,  less  fuel 
serves  the  purpose  than  would  otherwise  be  nc- 
oessary.  Bat  this  is  little  attended  to^  or  ill 
understood,  in  many  of  those  manufactories.  It 
is  not  uncommon  to  sec  vast  clouds  of  black 
smoke  and  vapour  coming  out  of  their  vents. — 
This  happens  in  consequenoo  of  their  throwing 
too  largo  a  quantity  of  crude  fuel  into  the  furnace 
at  once.  The  heat  is  not  sufficient  to  indamc  it 
quiekly,  and  the  oonssqaenee  is  a  gnat  loss  of 
heat. 

The  quantity  of  watery  fluid  contained  in  fuel 
greatly  sflbote  the  amoont  of  heat  it  prodnoes ; 
much  more,  indeed,  than  is  commonly  admitted 
in  practice.  It  is  a  well  known  law  of  chemistry, 
that  the  evaporation  of  liquids,  or  their  convenuon 
into  steam,  consumes,  and  Niidsis  latent,  a  great 
amount  of  caloric.  When  green  wood,  or  wet 
coals,  are  added  to  the  fire,  they  abstract  from 
it,  by  degrees,  a  snflMent  part  of  its  heat,  to 
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convert  their  onm  sap  or  moisture  into  ateatn, 
bjforc  tlii'V  are  capable  of  Ixin^  burnt.  And  as 
long  as  &ay  conaiderable  p^t  of  this  fluid  remains 
UMvapomted,  tbe  eombiuttiott  goM  on  dowly, 
the  fire  is  dull,  nud  the  hciit  focble.  Qreen  wood 
commooly  contains  a  third,  or  more,  of  its  weight 
of  watery  fluid,  the  quantity  varying  according 
to  the  greater  or  less  porottly  of  diffovenk  trees. 
Nothing  is  further  from  true  economr  than  to 
burn  green  wood,  or  wet  coal,  on  the  supposition 
that,  bemuw  (hej  are  nor*  dntmble,  thoy  wUl  in 
the  end  prove  more  chcuj).  It  is  true,  their  con- 
samptioa  is  less  r.ipid ;  but  to  produce  a  given 
anount  of  heat,  a  far  i^reater  amount  offiMl  mutt 
be  cunsumed.  Wood  that  is  dried  under  cover 
is  t)L-tt<;r  than  wood  dried  in  the  open  air,  being 
more  free  from  decomposition. 

FULLBR'S  EARTH.  An  atanimMat  mineral, 
used  for  scouring  cloth  in  the  ulterior  processes  of 
its  manufacture,  and  especially  for  clearing  it 
tnm  grease.  It  is  so  atominoos  as  to  be  strictly 
nspeciesof  clay:  and  it  owes  the  whole  of  its  cleans- 
ing power  to  the  affinity  of  its  alumina  for  oily 
and  fatty  substances.  It  has  generally  a  greyish, 
ashy,  brown  oolour,  but  is  sometimes  greenish, 
and  may  be  found  of  all  varieties  of  tint  from 
very  palo  to  aluiust  black.  It  is  hard,  tirm,  and 
oompaet,  bas  a  rough  and  eomewbat  dusty  sur> 
face,  and  adheres  slightly  to  the  tongue;  yet  it 
feels  soft  to  the  touch,  does  not  stain  the  hands, 
and  has  a  little  harshness  between  the  teeth,  and 
melts  freely  in  the  mouth.  When  immersed  in 
water,  it  silently  and  gradually  swtdls  in  bultc, 
and  eventually  falls  into  a  hne  soft  pulp.  A 
epeetmen  of  it  flrom  Beigate  in  Surr^  was  found 

by  Klaprdth  to  consist  of  ^3  per  cent,  of  silica. 
10  of  alumina,  ^  of  lime,  1^  of  magnesia,  9|  of 
oxide  of  iron,    of  common  salt,  and  S4  of  water, 
besides  1*4  of  matters  lost  in  the  analjrsis ;  and  a 
specimen  from  Nimptch  in  Silesia  was  found  to 
oooaist  of  46^  per  cent,  of  silica,  15^  of  alumina, 
1^  of  magnesia,  7  of  oxide  of  Inm,  SS^  of  water, 
and  2  t  f  1  ^      Large  quantities  of  it  occur 
in  Hampshire  and  Bedfordshire;  and  consider- 
ablequantlties  exist  in  other partaofBagland,  and 
in  various  parts  of  Scotland  and  Ireland.  The 
silica  of  all  fuller's  earth  must  exist  in  a  finely 
comminuted  state,  else  it  would  abrade  and  cut 
tbe  cloth.   Whenever  fuller's  earth  oeottM  in 
considerable  plenty,  it  may  he  applied  ai  a  ftry 
enriching  manure  to  arenaoeoos  lands. 
FULUiR'8  THIflTLB.  SseTuxu. 
FUMARIA.   See  Fomitokv. 
FUMIGATION.  The  artificial  diffusion  of  medi- 
.  cated  smoke  or  pungent  gas  through  a  house  or 
j  an  apart:ii  II'.  for  the  neutralizing  of  infection 
,  or  the  destruction  of  insects.    Chloride  of  lime  is 
I  very  commonly  used  for  destroying  infection,  and 
:  tobaooo  smoke  for  dsatroying  aphideik  flee  tbe 
j  articles  Chlokine  and  Tobacco.  A  cheap  and  facile 
I  famigator,  is  a  peculiarly  formed  pipe^  made  to 
'  fit  any  pair  of  oommonlwUows. 

FUmTORTr-botanieaUy/VfliArM.  Agienua 


of  hardy  annual  pUnts,  oonstituting  the  type  of  i 
the  nattiral  order  Fumariacea?.    This  order  is  I 
nearly  allied  to  the  poppy  family,  and  was  for-  [ 
merly  regarded  as  a  part  of  it   Tbe  spedes  be>  |  j 
longing  to  it  in  Britain,  including  both  the  in- 
digenous and  the  exotic,  amount  to  about  50,  and  ' 
are  comprised  in  six  genera.   All  are  hatdy  and 
herbaoeovs^  and  have  finely  out  leaves  and  a  ;| 
delicate  appearance ;  most  inhabit  thickets  and  '  \ 
hedge-bttuka  in  the  most  temperate  countries  of 
tbenortbembemi^Mve;  nearly  aU  have  a  laq[» 
proportion  of  watery  juice,  and  possess  slightly 
aperient  and  diaphoretic  properties ;  and  oiany 
am  very  pleasing  ornaments  <rf  the  flower4»ordor. 

Seven  perennial  and  two  annual  species  for- 
merly included  in  the  genus  fumaria,  are  now 
distributed  atooog  the  other  five  genera  of  the 
order ;  and  only  Ibur  indigenoos  speeies,  iear 
introduced  exotic  species,  and  two  or  three  un- 
introduced  exotic  species,  all  annuals,  are  now 
considered  as  true  fumitories.— >Tb«  oemmoa  m 
officinal  species,  Fumaria  oJiciHolit,  is  a  some- 
what common  weed  of  hedge  banks  and  arable  lands 
in  many  parts  of  Britain.   Its  root  is  tapering;  its 
stem  is  muoh  branched  and  about  two  foet  high; 
its  leaves  are  principally  alternate,  smooth,  and 
twice  or  thrice  pinnate:  and  iu  flowers  have  a 
pink  or  rose  colour,  and  grow  in  clusters,  and 
hloom  from      ly  till  August.     Ilorses  entirely 
refuse  this  plant,  and  goats  dislike  it  when  ii  u 
full  grown ;  but  COWS  and  dieep  readily  enough 
oat  it.   Its  leaves  have  a  saline  and  bitter  taste ; 
and  its  juice  was  formerly  held  in  great  popuhir 
esteem  for  bilious  colics. — The  intermediate 
fumitory,  FmnaniamtiUat  rosembUw  the  oommen 
species,  but  is  much  larger  and  mor^  rhowy,  has 
flesh-coloured  flowers,  and  climbs  round  other 
phtnts,  by  the  idd  of  its  tendMls,  to  the  height 
of  3  or  4  feet.   It  occurs  in  the  com  fields  of 
various  parts  of  Britain,  but  is  much  more  rare 
than  the  common  species ;  and  it  is  worthy  of  a 
phuM  in  the  flower  garden,  and  makeaabeantiAtl 
appearance  when  so  sown  as  to  climb  up  a  hedge. 
— ^The  small-flowered  fumitory,  Fumaria  for- 
vifioroy  frequents  the  eom  fields  of  teme  parte  of 
England,  attains  a  height  of  about  two  feet,  car- 
ries pink  or  palo  red  flowers,  and  blooms  in  Au- 
gust and  September. — ^All  the  introduced  exotic 
speeiea  are  wnamental,  and  have  either  pink  or 
flesh-coloured  flowers.    Both  the  popular  and  the 
botanical  names  of  the  genua  are  formed  from  a 
word  signifying  smoke,  and  allude  to  n  diisgree- 
able  smoky  smell  of  the  plants. 

FUN6L  An  extensive  family  of  planta,  be- 
longing to  the  Linnwan  olasa  Cryptoffamia,  Many 
f  the  ^ledsa  an  commonly  called  miuAnwiiu. 
These  plants  vary  greatly  in  size,  form,  colour  and 
consistence.  They  frequently  have  the  form  of 
a  parasol,  or  are  filamentous^  mnmbmnaoions^ 
tuberous,  frothlike,  &c.  They  are  found  of  all 
colours,  except  green,  but  theirnreTailing  hue  is 
grcyisb-white,  or  yslkrariih.  oonmrftiirT 
ia  ooriamoui^  fiesbyt  sponfy,  galatmnii%  Mflijr  of 
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bal  never  herbaceous.  They  are  desti- 
tute of  loaves  or  flowers,  and  diffor  much  in  their 
appearanqe  from  other  plants.  Their  anatomical 
j  ilniotare,  wIimi  examined  with  the  miorosoope, 
is  found  to  consist  entirely  of  cells,  suino  ronn  Inl, 
and  others  more  or  leas  elongated.  When  arrived 
I  at  maturity,  they  all  present  oertein  minttte 
{ {  coloured  globules,  which  are  considered  reprodao- 
I  tive,  and  analogous  the  seeds  of  other  vegeta- 
ble*. The  aituation  of  these  globules  is  different 
In  tbe  dilTeient  genem ;  •emeCimes  intenaal, 
m  the  truffle  and  puff-ball,  or  cov  rln^T  the  entire 
sorfaoe,  in  larainie  on  the  inferior  guriace,  at  the 
opening  of  tubes,  in  furrows,  capsules,  or  upon 
particular  appendages,  either  attached  on  one 
side,  or  flo:iting  in  mucilaginous  matter.  The 
abundance  of  these  globules  in  some  fungi  is  in- 
ealenlaUe.  8,400 tpedes  of  fingi  an  now  known, 
which  are  distriV)  it  rl  in  about  160  genera.  No 
other  vegetables  grow  and  develop  themselvei 
•0  quickly  as  fungi.  It  it  net  unosual  to  see 
kmndreds  of  them,  which  have  sprung  up  in  the 
ooorse  of  a  single  night.  It  is  well  known  how 
rapidly  mould,  which  is  a  fungus,  covers  certain 
inlNtuiees ;  aome  apedca  in  a  lew  minotea  paaa 

through  the  ivhrl"  course  of  their  exis'cnce  ; 
others  live  only  a  few  hours;  but  their  duration 
is  generally  several  dayi»  and  even  a  seaaon,  and 
Some  continue  for  many  yeaxa,  but  these  are  com- 
posed of  several  successive  generations.  They 
delight  in  moist,  shady  places,  and  grow  on  ail 
animal  and  vegetable  anbatanoee  in  tlie  atate  of 
decumposition,  on  dead  and  living  trees,  on  the 
leaves  of  all  plants ;  and  some  species  are  con- 
:  fined  to  particular  pUnts,  under  the  ittrihoe  of 
I  the  earth  ;  but  none  are  truly  aquatic,  though 
some  float  on  the  «nrface  of  ferracntod  liquors. 
Some  fungi  grow  even  in  the  interior  of  vegeta- 
!  tlea,  and  in  thia  reapeet  are  analogoua  to  intee- 
j  tinal  worms.    All  possess  a  peculiar  odour,  by 
which  their  presence  may  be  recognised.  Their 

I  taste  is  insipid,  or  aometiinaa  naoaeons,  acrid, 

II  ityptio^  or  eauiitic,  and  in  aoma  of  the  edible 
|i  species  very  agreeable.    Many  species  of  mush- 
j  rooms  have  been  used  for  food  from  time  imme- 
'  morial  in  China,  India  and  Afriea,  and  more 

r'-cnntly  in  Europe,  where  they  are  now  consumed 
, ,  in  vast  quantities.  In  aome  parts  of  Italy,  the 
'  j  inhabitants  haT«  been  at  tlnaa  rednoed  antirely 
\^  to  this  aliment.   They  are  ooltlTated  in  hym 
througboiit  nil  Europe,  by  which  means  a  con- 
\  tinoal  supply  is  furnished  during  the  season  ;  and 
- !  varieoa  methoda  Iwve  been  devised  for  fweaerr- 
i":^  tViom  thr  ngh  the  remainder  of  the  year. 
.Muij  species  arc  exceedingly  poisonous,  produc- 
ing nausea,  vomiting,  conTvlttOUy  and  speedy 
I  d^th.   It  has  been  obserredythataeidadiBiittiah 
1  oonsidenvhly  the  deleterious  cflTects  of  mushrooms, 
!  as  also  sometimes  boiling.   In  cases  of  poisoning, 
I  la  emetic  ehooM  he  immediatdy  adminlatered. 
I   In  gathering  mushrooms  for  the  table,  great  care 
.  should  be  taken  to  exclude  all  poisonous  species ; 
those  that  poaaeaa  a  milky  juice  are  generally 


acrid,  and  (should  be  rejected,  as  also  those  which 
have  a  sombre  hue,  and  whose  substance  is 
heavy,  tough  or  fibrous,  and  those  which  grow 
in  darlr  plaoea,  or  upon  eld  tranka  of  tfeea.  flome 
species  require  the  parts  of  fructification  only  to 
be  removed;  but  besides  the  poisonous  species, 
an  are  liable  to  heeome  pamigioiu,  unless  certein 
precautions  are  taken.  If,  for  instonce,  they  have 
lost  their  freshness,  or  are  in  a  state  of  decom-  ; ; 
position,  and  even  at  the  best  of  times,  they  i 
shookl  be  eaten  with  moderation.  Aa  the  poison-  1 1 
ous  species  can  be  distinguished  by  no  common  j 
character,  it  ia  better  to  nae  those  only  whose  \ ' 
innooenoe  if  well  eatabMahed.  Some  species  are  I  \ 
employed  in  dyeing  yellow.  Other  fungi  are  the  i  r 
bane  of  the  husbandman,  destroying  in  a  short  j  [ 
time  the  fruits  of  his  labour ;  as  blight,  mUdew,  1 1 
fto.  Seeartidea  jBoinnni,  A«Amioea,BoiBTin,Bo>  || 
TBTTT-i,  MrsiiRooM,  Pre  ■t^•I  A,  TjRKDo.  andTRums. 

"Lindley  and  other  eminent  botanists,"  re- 
marks the  author  of  BKghte  of  the  Wheat,  ''are 
of  opinion  that  fungi  might  be  broken  up  regu- 
larly into  orders,  founded  on  a  knowledge  of  their 
peculiarities  of  structure.  1.  When  the  AyTnem'um 
(whidi  ia  a  diminutive  of  i/U*,  kumtn,  akin  or 
membrane.)  is  naked,  they  might  be  called  hi/- 
mem-mycetes;  the  term  mycefes  being  derived  i 
from  the  Gre^  word  {mtiies,)  a  fungus.  ! 

Such  are  aU  the  agarics,  or  mushroonHtiibes.  | 
Their  spores  are  sot  in  fours,  on  little  processes 
called  ^rophoret,  or  spore-bearers.  2.  When  the 
AymsftMMi  ii  enotoaed  in  a  oaae,  or  psrrdiiMN,  the 
appropriate  name  h  fjasUro-m>ice!es,  horn  yarri^, 
{gcuter,)  a  stomach.  The  spores  of  those  are  gen- 
erally also  In  fenra.  This  order  would  inelode 
puff-balls,  and  sphojrias  3.  The  next  order  is 
proposed  to  be  named  coniomf/cttea,  from  »»r<f, 
(conif,)  dust.  They  have  a  dust-like  appearance, 
aa  everj  one  knowa  who  haa  netieed  the  wniitm 
of  the  corn-plants.  These  have  their  spores  sin- 
gle, or  ocoaaionally  in  sevens.  4.  The  fourth 
order  would  be  derfgnated  h'/mphoycetet,  from  Sp»$, 
{huphoB,)  a  web.  Such  are  the  fungi  attacking 
vetches,  potatoes,  etc.,  called  botri/tidf»,  from 
^irfvt,  (botrus,)  a  bunch  of  grapes,  the  spores 
hanging  naked  like  berriea'on  the  thieada.'  1%^ 
are  also  often  in  seven?  in  tVit":  order.  5.  The  fifth 
would  be  termed  cucomyceUa,  from  {a$Hs,) 
a  bag,  the  sporidia,  or  spore-cases,  generally  being 
contained  in  eights,  in  vesicles.  Of  this  kind  ia 
the  fr^nphe,  attacking  peach-trees,  hops,  pease, 
and  beaiuk  6.  The  sixth  and  last  should  be  called 
pkyao-myatrnf  from  fitm,  (pAuss,)  n  blown  Uadder, 
because  the  spores  are  surmounted  by  a  sort  of 
vesicular  veil,  called  by  botanists  a  tpotxm^ivm. 
The  tballna  of  these  fongi  is  floeoose.  Some  (bngi 
are  beautifully  phosphorescent  in  the  dark,  and 
give  the  natural  arches  of  certain  mines  the  ap- 
pearance of  enchanted  vaults  teeming  with  inde- 
aeribableapiendonr.  Theaeluminooafrmgiehteily 
belong  to  the  kind  called  rhizo-morpha,  so  named 
because  they  asaume  the  appearance  of  masses  of  | , 
roots.  The  J  aboand  in  eelkii  and  other  plaoea  | 
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under-ground.  Rliizo-morpha  is  the  matter  of'  It  has  a  similar  chemical  constitution  to  animal 
fungi  developed  in  an  anomalous  condition.  A  eubatsncea,  is  highly  nuthtious,  and,  when  di- 
ourioufl  example  was  lately  placed  in  thetuthor't  gested  in  a  mixture  of  nitric  acid  and  water, 
hands  by  Prafenor  Ilenslow.   It  had  grown  on  [  gives  out  nitrogen, 

the  woollen  gnrmcnts  of  a  body,  found  in  a  coffin 


hermetically  sealed  in  a  deep  vault  of  Horn  an 
oonttritakion.  SotnetiiMt  it  bu  been  Mid  tiint 

the  hair  has  grown  under  such  circa rastances, 
but  in  all  probability  this  appearance  waa  merel/ 
the  limikr  developinent  of  %  epeofea  of  rhiio- 

morpha;  and,  in  feet,  the  one  alluded  to  might 
have  easily  been  so  mistaken.  The  parts  of  the 
globe  in  which  fungi  grow  ought  not  to  paw  un 


notieed;  tw  where  Uw  nageof  thethennometer  priaee  wvenl  Jftpeaeee  apedee  whieh  wen  <i» 


is  about  the  same,  and  climates  are  anal  2;  t',', 
there  is  such  an  identity  between  the  fungi,  that 
It  wottld  be  almost  possible  to  draw  i$o-fungat 
Unet  on  n  nap  of  the  earth.  Many  more  obser- 
vations are  yet  required  on  all  the  natural  pro- 
ductions called  by  the  common  name  of  fungi. 
Some  whieb  hate  been  Ung  regarded  aa  ftingi  aie 

merely  blisters  of  aeari,  or  pi  mt  lice  ;  they  are 
found  on  leaves  of  pear-trees,  and,  till  examined 
earaftillj,  would  aarily  midead  tbe  obMrnr. 
Okhaia^  aa  for  instance  those  bearing  the  naiDt  of 


KUKQUS.  A  spongy  morbid  excrescence  in 
bad  wounds  and  ulcers  of  animals.  It  ispopululj 
oaOad  immd  fled).  It  leqaiMO  to  be  nmemi 
before  the  place  of  its  growth  will  heal;  .1  kI  t 
may  generally  be  deatroyed  by  the  appUcaiiou  0: 
eanatio  iubatanees,  audi  aa  sulphate  of  cupper, 
red  pranidtate,  and  the  nitnte  of  silver. 

FUXKIA.  A  genus  of  hardy,  omatnental, 
herbaceous  plants,  of  the  day-lily  family.  It  com- 


Tiierly  included  in  the  day-lily  genus  ;  and  several 
additional  Japanese  apecjee  of  recent  intcodoo* 
tion.  The  flowen  of  it«  aeveral  apedca  difo 

widely  from  one  another  in  colour,  and  compriae 

brown,  white,  lilac,  and  y^ile  purple;  and  the 
plants  of  luoiit.  have  a  height  uf  about  Id  incbet. 
See  the  artide  Dat^Lilt. 

FUR.    The  hairy  skin  of  a  quadruped,  dresjcd 
with  alum,  and  esteemed  on  account  of  it«  hair. 
The  obtaining  of  fare  ia  an  extennve  and  pehloes 
OOMllpation  throughout  some  of  the  coldest  re- 
fr/n^Mwt,  are  only  diseases  of  the  superficial  tissue  '  gions  of  North  America;  and  the  drf*^<incr  and 


of  the  leaves  where  tbey  make  their  appearance. 
It  ia  very  eaaential,  therelbre,  that  we  wonM  ahow 
that  diseases  of  pknts  attributed  to  fungi  do  ac- 
tually proceed  from  them.  As  may  be  conceived, 
•peeolationa  upon  the  fungi  have  been  not  a  few. 
They  have  arisen  out  of  their  rapid  growth,  me- 
teoric character,  the  increase  of  species  under 
certain  circumstaa(»s,  the  development  of  pura^i- 
tie  fongi  only  on  partieular  porta  of  plants  and 
nowhere  else,  and  many  other  ascertained  fact.*!. 
But  it  is  best  at  once  to  etate,  that  the  only  tnuJi- 
/fcieadatiim  of  thoirionree  ia  the  almoat  univep- 
sal  diiTodon  of  tbdr  inoonoeivably  small  sporulcs, 
which  are  «o  nnmero)\«  and  minute,  that  it  is  not 
easy  to  conceive  auy  place  where  they  may  not 
abound.  They  are  ever  nt  hand,  only  awaiUng 
suitable  conditions  for  springing  up  into  exist- 
ence. It  may  be  said  of  the  great  majority  of 
the  fttngata,  that  one  of  auoh  eondttiona  ia  chat 
they  should  find  a  matru;  or  suitable  place  for 
their  growth,  of  «omo  orjTanic  matter  in  a  state 
of  decoiupo&itiou.  ilLTeiu  again  such  fuagi  ditler 
from  liehens,  which  are  often  found  attaohed  to 
living  parts  of  vegetables.  Hence  fungi  have  not 
unappropriately  been  designated  '  the  scavengers 
of  nature,*  aa  oonauming  thoae  deeomposing  sub- 
stances which  would,  if  left  to  decay,  prove  in- 
jurious to  the  health  of  animals.  This  is  one  of 
those  beautiful  provisions  of  a  merciful  Provi- 
dence, whereby  a  natural  antidote  ia  called  into 
existence  out  of  the  very  dangers  themselves 
which  arise  from  natural  laws,  and  tends  to  beget 
in  the  Ohriatian  mind  that  veoeratien  with  which 
the  gospel  instructs  us  to  ngard  such  evident 
manifestations  of  wisdom  and  goodness." 

FUNQIir.  The  flediy  aantter  of  the  mushroom, 
purifledbydigaitionin  dightl/alhalinehot  water. 


veudiug  ol  them  are  distinct  and  iwportaat  de- 
partments of  home  ooeupation.  The  apadss 
chiefly  used  are  those  of  the  sable,  the  ermioe, 
the  beaver,  the  bear,  the  hare,  and  similarlj 
clothed  animala;  and  the  vazietiea  neat  priiad 
are  the  finest,  thickest,  glossiest,  and  freest  from 
grease.  The  rfOi^p  fn»ni  the  dressings  of  the 
skins  is  popularly  known  as  furrier's  refuse,  sad 
is  used  in  some  dtstriota  aa  an  exoellent  maaors 
for  light  chalky  and  gravelly  soils.  It  is  W'M  at 
about  15s.  per  quarter,— a  quantity  which,  wbea 
firmly  preeaed  down,  wUl  fill  maj  oardtnaiy  eoto 
of  10  bushels ;  and  it  is  applied  to  the  laadat  tka 
rate  of  from  24  to  30  hii«hels  per  acre. 

FUlv.  A  Furrow,  liio  word,  in  this  sense,  i» 
a  Scotticism. 

FURGRCEA.  A  genus  of  tinder,  ornamental 
evergreen,  herbaceoua  plants,  of  the  brom^ 
family.  Eight  spedea  are  known,  and  have  bcsa 
introduced  to  British  collections.  Tbey  are  dotelj 
akin  to  the  American  aloe ;  and  the  longest 
knuwn  species,  f^iganlm,  was  at  one  time  ac- 
tually regarded  as  an  agave.  Thia  apeeiea  attaini 
abo^it  th"  same  h-'i  '-ht  .as  the  common  and  mo«t 
celebrated  American  aloe  ;  and  a  species  iniro- 
duoed  about  n  doaen  yean  ago,  /:  long«na,  attaias 
the  enormous  height  of  50  or  60  feet ;  but  the 
other  speeiei  hn«o  heighta  of  only  from  6  lo  li 
feet. 

FURLONTr.  The  eighth  part  of  a  mile. 

FUR-MOTH.— f'^  ii'iitifirally  Titua  PeinoM^"- 
A  common  and  mibtihievous  insect,  of  the  lep>- 
dopterouB  order.  It  ia  a  congener  of  the  dodM- 
moth  ;  and  strictly  resembles  that  little  destroyer 
iu  habits.  Its  breadth,  from  tip  to  tip  of  the  ex- 
panded wing^  ui  about  half  an  inch;  its  upper 
winga      sUvary  grey,  apnro^  ^tted  nilb 
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Maclc ;  and  its  lower  win'T"'  arc  li;_Iit  silvery 
grey,  and  kavu  long  fringes,  ita  cacct  piixar  dustily 
resembles  that  of  the  elotluB  moth,  and  works 
the  same  kind  of  havoc  npon  furs  wliich  the  latter 
does  u^a  wuvea  fabrics, — forming  a  kind  of 
idled  cue  partly  wiUda  tlie  tttliatMiM  o(ili0  skin, 
and  gnawing  off  the  hairs  near  the  rooti. 

FURRIERS' REFUSE.   See  Fua. 

FURROW.  The  long  narrow  trench  made  by 
Uw  plovgh  in  tilling  land.  It  means  sometimes 
the  temporary  trench  made  by  each  line  or  bout 
of  ploughing,  more  generally  the  permanent 
trench  wfakh  diTidet  two  ridgM,  and  oecaiiooaPy 
the  narrow  surface  drain  which  is  formed  acri^aa 
tlw  «i)dB  of  these,  and  which  receives  and  carries 
offliwirdiaeharfw  of  inter;  Mid  In  th«fi«rtof 
these  senses,  it  maj  be  called  the  plough-furrow, 
in  the  second  the  ridge-furrow,  and  in  the  third 
the  croaa-furrow.  The  operation  of  furro  w-dniiu- 
iof  i«  A^p^  to  dnw  off  aurboe  wator  bj 
means  f  the  ridge-furrows  and  the  crosa-furrows; 
and  a  somewhat  analogous  operation  draws  off 
•u&oo  tvttar  from  tilled  clay  lands  by  menu  of 
small  and  narrow  spade-cuts  called  water-furrows. 
See  the  article  Draimxo.  A  furrow-slice  is  the 
strip  of  soil  cut  out  and  turned  over  by  the 
ploo^  in  CMh  bout  of  ploughing.  See  the  artiolo 
PLorGiiixG.  A  furrow-roller  it>  specially  con- 
structed for  rolling  the  furrows  of  steep  declivi- 
ties and  other  dUBonlt  lituationa  wbidi  do  not, 
without  great  diffioiiltj,  admit  the  OiB  of  the 
common-roller. 

FURROW-SUCB.  See  Fcuiow. 

FURZB,  GoiaBy  or  Wtiix, — botanically  Clex. 
A  jenus  of  evergreen  shnihs,  of  the  broom  division 
of  the  leguminous  order.  Its  plants  have  spiny, 
sharp-pointed  hamse;  two  eopated  ealjne,  witii 
small  scale-like  lateral  appendages  at  their  bane  ; 
yellow  papilionaceous  tluwtsra ;  ten  monadelphuus 
■tamens ;  and  turgid  pods,  little  longer  thwn  the 
aljx,  A  species  which  was  fomerly  ranked 
as  a  furae,  under  the  name  of  rU.i  huIim  ur  L'lex 
^mitioides,  and  was  introduced  to  Britain  about 
tl  jears  ago  from  Spain,  and  nsually  attains  a 
hrijjht  uf  al>out  3  feet,  was  constituted  by  Link 
into  a  separate  genu^  under  the  significant  name 
ef  tb«  tailless  eraa»«pined  plant,  Sta»e9ca«thM» 
i^jStu.  The  Provence  furze,  UUx  procincialit, 
was  introduced  to  Britain  about  24  yeara  ago 
fri>m  the  South  of  Kurope,  and  usually  attains  a 
hs^t  of  about  4  feet,  and  blooms  in  July  and 
August.  The  unly  uther  species  are  three  indi- 
genous ones,  the  iruh,  the  European,  and  the 
dwarf;  and  these  coooentrate  in  themsdves  the 
main  value  of  the  genus,  and  possess  mucli  iu- 
tere«t  (*oth  shrubby  weeds  and  as  forage  plants 
to  the  fkrmer. 

The  Irish  or  upright  furze,  UUx  /i^ermea  or 
CtJ-  ttncifi,  i»  a  native  of  light  sijils  in  some  parts 
<d  Ireland.  Its  habit  of  growth  is  much  mure 
csoipaet  and  erect  than  thai  of  the  European 
w  British  furze  ;  its  height  is  usually  about 
(fit  7  feet;  its  shoots  Ixum  one  stem  are  corn- 
er. 
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'  paratlvely  numerous  and  luxuriant ;  all  its  shoots 
I  are  soft  and  buccuieni ;  its  thorns,  prickles, 
I  or  spinous  leaves  are  so  tender  and  soft  as  not 
I  to  r<j  i  tire  any  thra'^hinjT  or  bruising  in  order  to 
be  eatable  by  horses  ur  cattle;  and  its  flowers 
are  few  in  number,  and  bloom  from  August  till 
December.  It  produces  so  few  seeds  as  to  be  but 
sparcely  propagable  by  sowing,  eke  it  might 
prove  a  very  valuable  agricultural  plant ;  yet  it 
roots  freely  from  the  OnttingB  of  young  shoots, 
planted  in  clean  arenaceous  soil,  in  a  shady  situa- 
tion, about  the  end  of  Aogast,-^t  produces  such 
plantlets  from  theee  enttinga  in  the  feUowing 
spring  or  summer,  as  can  be  readily  transplar^tcd 
in  autumn  or  in  the  succeeding  spring, — and  it 
may,  on  not  n  small  proportion  of  farms  with 
light  soib  and  hilly  grounds,  abttodantly  repay 
in  forage  all  the  trouble  and  expanse  oCewn  this 
operose  process  of  cultivation. 

The  European  or  oommon  fune,  UUje  EuropoKij 
is  ever}' where  so  well  known  as  not  to  require 
any  description.  It  abounds  on  heaths  and  waste 
sandy  soils,  at  lower  elevations  than  900  feet 
above  sca-le\  cl,  in  most  parts  of  Britain ;  it  is 
abundant  also  in  Portugal  and  the  western  parts 
of  France  ;  and  it  likewise  occurs,  with  more  or 
less  frequency,  in  Belgium,  Oermaaj,  Denmark, 
and  some  other  of  the  mediumly  temperate  coun- 
tries of  Europe.  It  prefers  thoroughly  light,  dry, 
moorish,  gimvdiy,  aatd  even  rocky  situations;  and 
will  not  grow  upon  either  soft  moss  or  strong  wet 
clays.  It  covers  tracts  of  laud  on  the  borders  of 
moorSj  variegates  the  dreary  and  monotonous  land- 
scape of  heaths,  spreads  out  in  masses  upon  thin 
and  rock-incumt>ent  carpeting^  of  diluvium  or 
debris,  crowns  heaps  and  mounds  of  gravelly 
matter  ezoavated  fi«m  pits  and  quanisa,  and 
appears  with  fine  cfTect  on  rocky  clifTe  and  upon 
the  sandy  banks  and  gravelly  screens  of  brooks 
and  rivers.  It  reeamblea  the  oommon  heath  in 
its  usurping  and  grsganoiia  habit^  and  often  ex- 
tends in  great  groups  and  over  considerable 
tracts,  to  the  exclusion  of  feebler  plants.  It  is 
injured  in  any  situation  bjr  very  ssvere  frosts ; 
and  may  be  killed  to  the  ground,  on  high  i  n 
posed  spots,  in  a  keen  winter ;  and  it  makes  the 
best  naistanos  to  exeessive  cold,  when  it  has 
either  hf»n  cropped  all  over  by  the  brousing  of 
sheep,  or  trained  into  a  compactly  btishy  form 
by  the  use  of  the  pruniug-knife.  It  usually 
attains  a  height  of  from  4  to  7  feet ;  but  it  rises, 
in  some  situations,  to  the  height  of  8  or  9  feet; 
and  a  specimen  of  it,  in  the  muttt  favourable  cir- 
oumstanoes,  may  oceaaienalljfbe  fovnd  tomeasttra 
very  nearly  two  feet  in  the  cinmrnfeMnoa  of  its 
stem. 

A  double-flowered  variety  of  the  common  furze, 
U.  B.  fiort  jjietio,  is  held  in  estimation  as  an 
ornamental  shrub,  and  allowed  a  place  in  even 
small  collections  and  border -groups  of  hardy 
ligneous  eveigreenaf  and,  in  conaequmioe  of  its 
being  propagable  utily  by  cuttings,  or  otherwise 
from  its  wood,  it  is  peculiar^  suitable  for  fuize- 
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hedges  in  situations  where  the  adjacent  ground 
riM-juires  to  be  protected  from  the  scattering  and 
growth  of  furze-seeds.  Some  other  varieties  of 
it,  also,  are  suitable  either  for  ornament  or  for 
economy, — particularly  the  white-flowered  furze, 
the  long  narrow-spined  furze,  the  short-spined 
furze,  the  large  French  furze,  the  round-podded 
furze,  and  the  dwarf  furze.  But  the  last  of 
these,  UIcx  nana,  is  rather  a  species  than  a  va- 
riety; and,  in  some  degree,  divides  attention 
with  the  common  furze  as  an  indig'jnous  shrub. 
The  dwarf  furze  inhabits  elevated  heaths  and 
dry  pastures,  while  the  common  furze  is  fond- 
est of  low,  waste,  shallow  grounds ;  the  former 
has  reclining  brancluis,  and  an  ordinary  height 
of  only  two  feet,  while  the  latter  has  upright 
branches,  and  an  ordinary  height  of  six  feet ;  and 
that  flowers  only  in  autumn  and  early  winter, 
while  this  flowers  generally  in  spring  or  the  be- 
ginning of  summer,  and  occasionally  at  all  seasons. 

Both  the  common  furze  and  the  dwarf  furze, 
frequently  accelerate  the  formation  and  increase 
of  soil  upon  surfaces  of  very  thinly  covered  rock. 
The  scanty,  rudimental  soil  fonned  by  the  decay 
of  lichens  and  musci,  supports  a  growth  of  dwarf 
heaths;  the  soil  formed  by  the  decay  of  the 
heaths,  supports  a  growth  of  furze ;  and  a  deep 
and  pasturable  or  even  arable  soil  is  superimposed 
partly  by  the  decay  of  the  branches  of  the  furze, 
and  still  more  by  the  intercepting  of  the  falling 
debris  among  the  compact  and  bushy  masses  of 
the  furze's  shoots  and  group?.  The  soil  of  some 
parts  of  the  mountains  of  North  Wales  presents 
distinct  evidence  of  having  been  formed  by  the 
accumulation  of  debris  and  humns  from  the  pro- 
gressive growth  and  decay  of  furze. 

Furze  is  one  of  those  leguminous  plants  wliich 
have  elastic  pods,  and  disperse  their  seeds  with 
a  sudden  jerk ;  and  it,  in  consequence,  readily 
extends  its  dominion  on  any  moor  ur  dry  com- 
mon on  which  it  has  obtained  a  footing.  It 
grows  so  densely,  and  spreads  itself  so  closely 
upon  the  ground,  and  carries  its  flowers  at  so 
small  an  elevation,  that  if  it  dropped  its  seeds 
direct  upon  its  own  site,  it  would  suffocate  them, 
and  eventually  die  out ;  but  it  steadily  dries  its 
pods  to  ripeness,  holds  them  tight  till  they  become 
mature,  and  then,  in  warm  sunny  weather,  opens 
them  with  an  e.^plosion,  and  jerks  their  contents 
to  a  considerable  distance.  Any  person  who  has 
never  observed  this  phenomenon,  may  break  off" 
a  twig  of  whin  carrying  some  apparently  ripe 
pods,  and  hold  it  for  a  few  minutes  near  a  fire  ; 
and  he  will  find,  after  taking  it  away,  that  the 
pods  will  burst  open,  and  disperse  their  contents 
with  considerable  force.  A  propagation  of  furze 
over  a  moorish  waiste,  therefore,  will  be  rapidly 
effected  by  a  few  furze-plants  themselves,  if  sim- 
ply stationed  at  some  distance  from  one  another, 
and  allowed  to  mature  thoir  seeds. 

Furze  may  be  artificially  propagated  for  any 
spots  or  purposes  requiring  its  transplantation, 
by  sowing  the  seeds  very  thickly  in  buds  in  the 


same  manner  as  the  seeds  of  cabbage,  and  plant- 
ing out  the  seedlings  in  the  succeeding  year  in 
any  places  where  they  are  wanted  ;  and  it  may  be 
cultivated  as  a  regular  field  crop  for  the  feeding 
of  horses  and  cattle  in  the  following  manner, 
practised  by  Dr.  Anderson : — "  After  the  land  is 
properly  prepared  for  a  crop  of  barley,  or  such 
similar  crop,  the  seed  of  the  whin  should  be 
sown  down  with  grass  seeds.  The  quantity  of 
seed  used  may  be  from  15  lb.  to  20  lb.  per  acre. 
The  young  plants  of  the  whin  will  spring  up 
amongst  the  crop,  and  keep  alive  during  the 
winter.  And  if  the  young  plants  are  not  choked 
up  by  grass  or  weeds  during  the  early  part  of 
the  next  summer,  the  whins  will  grow  rapidly 
after  midsummer,  and  produce  a  pretty  full  crop 
in  autumn,  which  may  be  cut  and  used  as  re- 
quired, so  soon  as  the  green  summer  food  fails." 

The  use  of  furze  as  fuel  is  confined  either  to 
paupers  or  to  the  general  population  of  districts 
where  better  fuel  is  scarce  and  dear.  Yet  some 
gravelly  and  sandy  tracts  which  otherwise  would 
not  be  worth  one  shilling  per  acre,  yield  every 
third  year  a  quantity  of  furze  for  fuel  of  the 
value  of  from  SOj.  to  45s.  per  acre ;  and  many 
small  tracts  on  moors  or  rocky  hills,  which  would 
otherwise  be  wholly  useless,  yield  enough  to  com- 
fort the  poor,  or  aid  the  middle  classes,  or  even 
assist  manufactures.  Furze  bums  rapidly,  and 
generates  great  heat ;  and  is  employed,  not  only 
for  ordinary  purposes  by  cottiers  and  farmers, 
but  by  bakers  for  heating  ovens,  and  by  malt- 
sters, brick-makers,  lime-burners,  and  others  in 
their  respective  avocations.  A  thicket  or  mass 
of  growing  furze  intended  for  fuel  is,  in  many 
instances,  set  on  fire  and  partially  burned  during 
the  winter,  so  as  to  hnve  its  spines  and  spinous 
twigs  consumed  and  its  stems  and  main  shoots 
exsiccated  and  somewhat  charred  ;  and,  in  spring, 
its  parts  arc  hoed  np  and  carried  home  by  women 
or  children. 

Furze,  along  the  summit  of  an  earthen  mound 
or  slanting-sided  earthen  wall,  makes  a  prime 
fence,  and  yet  has  so  often  been  grossly  misman- 
aged in  this  capacity  as  to  bo  esteemed  by  mul- 
titudes of  persons  an  utterly  worthless  fence 
plant.  Furze  fences  may.  in  many  districts,  he 
seen  around  plantations,  athwart  poor  pasture- 
lands,  and  occasionally  in  iK-tter  situations,  in 
the  most  miserable  condition,  surmounting  ill- 
made  and  worse  -  preserved  mounds,  shattered 
by  a  long  contest  with  neglect  and  maltreatment, 
rugged  in  outline,  gawky  by  overgrowth,  gapped 
by  depredation,  partially  overwhelmed  by  winter- 
lodgments  of  snow,  pervious  in  many  places  to 
cattle,  everywhere  valueless  as  fences,  aad  no- 
where fit  for  anything  but  to  harbour  weeds  and 
vermin.  But  all  such  fences  owe  their  evils  to 
abuses,  and  would  have  been  as  bad  or  worse  if, 
with  the  same  course  of  miserable  treatment, 
they  had  consisted  of  privets  or  hawthorns. 
Furze  recommends  itself  for  fences  by  flourish- 
ing in  many  soils  and  situations  where  more  po- 
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pakr  fence-plaats  could  not  grow,  by  maintain- 
ing the  same  breadth  and  mass  of  "^aVi^tnncf'  and 
foliage  in  winter  u  in  summer,  by  being  rapid 
in  growtb,  Mid  m  mying  ezpensea  of  paling,  bj 
|1  forming  a  deftse,  compact,  spinous  mass  which 
j  no  domestic  animal  can  penetrate,  by  offering 
If  great  facility  of  culture  in  all  dry,  light,  and 
I  dudlow  soil*,  hj  living  ud  mmlntjuniBg  all  its 
defensive  powers  to  an  imlfnawn  !  'nrr'-vity,  by 
^1  never  requiring  to  be  cut  down,  bj  affording  an 
)  I  minentlj  good  dultor  to  rtook,  by  producing 
d  to  sheep  and  cattle  and  receiving  benefit 
,1  rather  than  injury  from  browsing,  by  prospering 
jl  Qoder  the  knife,  and  by  constituting  a  pleading 
J '  object  to  the  eye,  and  agreeably  featuring  other- 
wise cold  and  bald  stretches  of  landscape.   A  chief 
'  I  ot^ection  to  fencing  with  furze  is  that  the  plants 
'  I  icattor  tiimr  leed  and  propagate  themidivw  over 
the  adjacent  land;  but  this  maybe  obviated  wholly 
,,  by  osing  the  double -flowered  variety,  and  in  a 
jj  main  degree  by  regularly  pruning  the  sovra  and 
I  ^  aornial  plant ;  for  the  fitrze  does  not  bear  seed 
[  onsh'tot"  nf  thr  fir?t  year,  and  though  a  regularly 
pruned  hedge  produces  some  seeds  in  its  interior 
it  drops  almost  all  of  them  so  oompletely  within 
its  own  limits  as  to  suffocate  them,  and  prevent 
.  their  germination.    Another  objection  is,  that 
•  the  raound  for  a  furze-hedge  is  so  broad  as  to 
'  aako  n  wnsteful  occnpaney  of  land;  but  this 
in  &  conpi^orrtVIe  degree  be  obviated  by  so 
ooatracting  the  mound  as  to  combine  peifect 
I  iCabiSty  with  a  minimaiB  of  base. 

The  earthen  vrall  of  a  good  furze  fence  maybe 
made  six  feet  wide  at  V<  ftora,  20  inchrf  wide  at 
top,  aad  about  six  feet  high ;  its  sides  should  be 
'  bailt  finnly  with  iward-tnrf,  its  esntrs  filled  irith 
earth,  and  its  top  rounded  over  with  soil ;  the 
-  toxf  and  the  Miih  for  it  should  be  taken  from 
;  the  spot  where  tiiey  ate  nsed;  aad  %  duUow 
,  ditch  should  be  left  along  each  side  of  the  base, 
with  an  interval  of  4  inches  between  the  ditch 
and  the  wall.    The  seed,  .if  the  single-flowered 
plant  bs  used,  most  he  sown  In  a  vow  along  the 

^''P  nf  the  vrall,  at  the  rate  of  n^^itit  nnr-  pound  of 
.  seed  to  40  roods  of  the  walL  The  proper  time 
lor  OooitnustiBg  the  wan  is  March  or  April ;  and 
the  seedfin  ndm  to  insure  its  germination,  ought 
to  be  sown  immediately  afler  the  wall  is  com- 
pletcNi,  or  before  the  fresh  soU  on  the  top  has  bad 
timotodrf.   A  fenee  of  this  hind  will  he  eom- 

pletf  in  the  second  yrar  nf^cr  it  i?  made,  bo  fhrd 
it  does  not  require  paling;  and  if  regularly 
praned  mid  trimmed  enee  a- year,  it  will  con- 
tinue for  many  years  to  be  in  prime  condition, 
aad  altogether  impervious ;  or  if  it  do  not  under- 
go a  proper  aanual  pruning,  it  may  be  kept  in 
fitoA  evder  ninplj  1^  being  gsnemUy  ont  over 
every  third  year  about  the  month  of  April. 

Furze  may  be  very  profitably  cultivated  on 
poor,  shallow,  dry  lands,  of  hill  fitrms,  or  on  the 
waste  or  hnI£«leTile  grounds  of  the  most  fertile 
districts,  n«  green  food  for  live  stock.    It  is  suit- 


year  when  other  green  food  is  most  scarce,  and 
when  farm-labourers  have  the  great(!st  amount  of 
available  time  for  gathering  and  preparing  it,  or 
from  October  till  libroh  or  the  hi^nning  of 
April.  Its  old  stems,  indeed,  are  too  hard  and 
ligneous  to  be  eaten ;  but  ail  its  young  shoots  are 
tender  and  juicy ;  and  a  whole  crop  of  it  of  three 
years'  growth  may  be  annually  cut  down  in  daily 
portions  for  forage.  Even  bushes  of  it  in  a  wild 
state,  whenever  sheep,  cattle,  or  deer  have  access 
to  them,  are  r^larly  hrowaed  into  a  beaotif^lly 
conical  outline,  and  always  present  a  fresh  and 
vigorous  appearance;  and  clumps  and  thickets 
of  it  within  the  limits  of  a  mountain  sheep-walk 
are  commonly  of  great  value  in  the  maintaining 
of  the  flock,  and  sometimes  form  their  chief  sus- 
tenance throughout  the  severe  and  snowy  periods 
of  winter.  Sheep,*'  saya  Mr.  huno^  "an 
found  to  fatten  and  thrive  much  better  on  whins 
than  on  grass ;  yet  they  seldom  touch  tlitin  until 
forced  to  do  so  from  not  getting  at  the  grabs  for 
snow ;  hnl  when  ones  aoenstomed  to  the  whins, 
they  continue  to  cat  them  in  greater  or  less 
quantities  according  to  the  state  of  the  pasture, 
nntil  the  young  grass  eomes  in  in  the  beginning 
of  summer ;  hence,  when  whins  are  plentiful  in 
the  winter  pasture,  shepherds  always  IodIc  with 
anxiety  for  a  saow-sturm  in  the  early  part  of  that 
season.**  Cttttle  are  verj  fond  of  fiins,  and  fatten 
on  it  as  rapidly  as  on  turnips;  and  cows,  when- 
fed  on  it,  produce  m  much  milk  as  when  fed  on 
grass,  and  the  milk  is  llkee  from  had  flavour,  and 
jrields  very  excellent  butter.  Goats  and  deer,  as 
well  as  sheep,  either  browse  upon  it  as  it  grows 
wild,  or  feed  heartily  upon  it  when  it  is  cut  and 
bfttiasd.  Horses  prefer  it  to  hay  or  even  to  com; 
but  they  are  more  fattened  by  it  than  fitted  for 
labour ;  and  they  ought  to  receive  it  in  Mmbi- 
nation  with  oats  and  good  eatehalF,  or  with  some 
other  kind  of  nitrogenous  pfowender.  Mr.  Toostt 
suggests  that  "  if  twenty  pounds  of  furze  are 
given  to  a  horse,  five  pounds  of  straw,  the  beans, 
and  three  pennds  ef  the  oats  may  he  withdrawn;** 
and  Mr.  Eddison  of  Gateford  calculates  that  a 
single  acre  well  cropped  with  forzo  will  winter 
sizhecsss. 

The  only  practical  difficulty  in  u<ing  furze  as 
house  or  yard  forage  is  so  to  bruise  or  destroy 
the  prickles  as  to  prevent  them  from  hurting 
the  month ;  and  thisdiffioultyean  casiljheever- 
cime  with  fh'  of  machinery.  A  man,  a  hoy, 
and  a  Highland  pony  may,  with  the  use  of  a  pair 
of  idd  mUI'^tenes  and  the  simplest  kind  of  straw- 
cuttw,  hmise  and  cut  from  60  to  80  bushels  a- 
day.— a  quantity  sufficient  for  20  wiTking  horses; 
and  in  this  case,  the  mill-stones  require  simply 
to  he  bolted  together,  and  worked  on  edge  in  a 
circular  trough  of  14  feet  in  diumtter,  and  to 
have  an  axle  through  their  centre,  and  adjusted  at 
the  inner  end  to  a  strong  post,  aad  so  mounted 
at  the  other  end  as  to  be  attachable  to  the  horse. 
Another  mf^thod  is  to  bruise  and  pound  the  furze 
able  for  use  during  precisely  that  part  of  the  j  by  making  a  series  of  stampers  fall  upon  it  in  a 
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stone  trough.  A  method  used  in  Warwickshire 
is  to  propel  a  heavy  cast-iron  wheel,  fluted  in 
the  dvettmfermiee,  round  «  drouhr  ttone  ov  «a8t- 

iron  tr<»u;:^h  ;  and  this  is  sometimes  preceded  by 
cutting  the  furze  into  lengths,  with  a  set  of 
kmm  on  the  principle  of  the  dtaff-oitter,  and 
then  torning  it  into  the  trough.  TaiiouB  simple 
methods  akin  to  the  Warwickshire  one  consist  in 
crushing  the  furze  with  difi'erent  kinds  of  smooth 

'  or  flatol  rollen.  An  esoellent  maohine  on  a 
large  scale  for  cutting  furzo  for  the  use  of  horses 
—though  incompetent  to  braiso  it  or  otherwise 
niitablj  prepare  it  for  the  me  of  eattle— was  in- 
dented by  Dr.  Mackenzie  of  Kinallan  in  Ross- 
shirc,  and  is  modelled  in  the  Highland  SQcict3''s 

I  Museum  in  Edinburgh ;  it  reduces  a  cart  load  uf 
fune  into  fragments  of  from  a  quarter  of  an  inch 

to  a  whole  inch  in  length  in  the  course  of  about 
15  minutes ;  and  it  possesses  the  advantages  of 
being  workable  by  either  water-power  or  band- 
power,  and  of  serving  also  as  a  straw-cutter,  and 
in  the  latter  capacity  ciit ting  about  1.'?  cwt.  of 
straw  in  20  minutes.  This  machine  resembles, 
in  every  respect,  the  drum  and  feeding-rdlen  of 
the  thrashing-machine.  Tlie  drum  is  an  open 
I  skeleton ;  and  the  four  beaters,  instead  of  being 
j  placed  parallel  to  the  axis,  are  curved  and  placed 
I  obliquely,  each  of  the  beaters  being  armed  with 
j  a  sharp-edged  steel  cutting-knife,  as  in  the  com- 
mon straw-cutter.  Immediately  after  the  feed- 
inf-roUers,  there  is  a  square^dged  steeled  bar, 
the  cutting-bar,  firmly  fixed  to  the  framework  ; 
the  cutters,  in  their  revolution,  pass  in  contact 
with  this  bar;  and  as  the  furzc,in  passing  between 
the  rollers,  comes  to  rest  on  the  edge  of  the  bar, 
it  is  chopped  off  in  very  short  lengths  by  a  clip- 
ping action  between  the  cutters  and  the  bar. 
The  feeding-rollers  are  the  same  as  those  of  a 

thrashing-machine,  the  lower  one  carrying  a 
pinion,  which  is  driven  by  a  spar-wheel,  placed 
on  the  axle  of  the  cutters.  To  insure  the  con- 
veyance of  the  furze  to  the  rollers,  an  endless 
web  is  kept  in  motion,  in  the  p  =ition  of  the 
ordinary  feeding -board,  by  means  of  a  strap 
from  the  lower  roller.**— XomMi**  Affrietdturitts 
Maivial, — Mar$hallon  Plant iiiq. —  Transactions  of 
the  Highland  Society. — Qmrterit/  Journal  of  Agri- 
euUure.-~Miirs  Uuabandrjf. — Socielj/  of  O'entU- 
mi^9  Oomj^kk  F«rm«r,'^Emy»  en  Agrinitunf 


PUSTICK.  r 

tl 

Edin.  1775. — Dot^s  Wurlcs. — Loudnxi  Vt'orls.— 
Tkt  Balk  Papers, —  Vouatt  on  the  Uorst.—Caia-  , 

led  -  ^  •  'fif^a  Britiiih  ffu-^'jand-  ■ 

y  I  SIFORM  ROOT.  A  tap  root,  taperiogioot,  | 
or  Bpindle-ahaped  root  Some  of  the  idnate  ;| 
fungi,  pnitienlarly  the  genera  Fusi^mium,  F*-  V 
siJium,  and  Ftt-mriitm,  have  fusiform  gporulps;  , 
and  some  bulky  agricultural  and  garden  plantu,  , 
partieofairly  oarroCi,  pamip^  bMts,  and  som  h 
varieties  of  the  hnsidoa tribei  have  Iai|e, iedij  j* 
fusiform  roots.  |! 

FtJSTOR'.  The  rednction  of  a  solid  body  into  i 
a  fluid  Btate  by  the  application  of  heat.  i 

FUSISPORIUM.  A  genus  of  minute  mucedi-  ' 
nous  fungi,  of  the  Coniomycetes  tribe.  Xhits  J 
species,  of  respectivdj  rcey,  whitish,  and  fceei^  | 
ish-black  colour,  and  all  somewhat  allied  to  the 
notorious  genus  botrytis,  infest  the  first  dry  bos  i 
leaves,  the  second  decayed  cucumbers,  and  the  A 
third  decayed  onions.  The  genus  Aiiii£Mst,vitb  j. 
whitish-coloured  species  wliich  grow  on  fallen  j' 
beech  leaves  and  fallen  oak  leaves,  is  included  hj  u 
Hooker  in  the  genus  Fusisporinm.  |j 

FUSTTCK,— botanlcally  Madura  Tincfona.  A 
beautiful,  evergreen,  economical,  tropical  tre«, 
of  the  nettle  tribe.   It  was  ranked  by  Linncui  J 
as  n  mulberry,  and  by  Kunth  as  a  bronssonetia  ; 
It  grows  wild  in  the  woods  of  the  West  Indies,  '! 
and  particularly  of  the  Caribbee  Islands;  sod 
furnishes  the  well-known  lUstick  dye-wood  «f  11 
commerce.   Its  stem  naturally  rises  to  the  height 
of  60  or  70  feet ;  its  branches  arc  numerous,  and  ; 
spread  out  on  all  udcs;  its  bark  is  light  browa, 
and  h.as  some  shallow  furrows ;  ita  lenvse  grow  i , 
olilicjuely  on  short  foot-stalks,  liave  a  roughnesJ 
like  that  of  common  mulberry  leaves,  and  are  ' 
dark  green  in  ooloor  and  about  4  inebss  in  ij 
length  ;  its  flowers  are  apctalous,  and  grfw  a* 
the  ends  of  the  young  branches  Uke  pale  herba- 
ceous catkins ;  and  its  fruit  are  orbicular,  about 
the  size  of  nutmegs,  and  of  a  lusciously  swsst  > 
tustc.    Small  plants  of  fustick  have,  for  upwardf 
of  a  century,  been  occasionally  cultivated  in  : 
British  hothouses.  The  wood  of  fostick  is frm,  'I 
compact,  and  of  a  bright  yellow  colour;  it  is  im- 
ported principally  from  the  Caribbee  Islands;  i 
and  it  yields  a  fine  golden  yellow  dye. 

FUZZIOir.  SeeFom.  > 
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GAD-FLY.  See  Bora. 

G  JBRTNERA.  A  geuus  of  ornaroentiU,  ever- 
green, climbing,  ligneous,  tropical  pluite,  of  the 
Barbadoe*- cherry  family.  Two  species,  the 
branchy  or  dusterod  and  the  obtaae-l«»Ted«  have 
been  introda«ed  to  our  hothoosM  from  Hindoctan 
and  China ;  and  both  attain  a  height  of  about 
15  or  20  feet,  and  carry  whiti^^h-oolodred  flowers. 

GAGEA.    A  geaus  uf  hardy,  ornamental,  buib- 
OOA-rooted  plants,  of  the  asphodel  ftmily.  It  Is 
'  i'  nearly  allied  to  the  omithogalums,  but  comprises 
I  onlyyeilow-duweredpknts. — The  bundle-flowered 
1  ,  species,  O.  fcueieidarUf,  oaUed  by  some  botanista 
.  Ornithogalum,  Ivteum,  and  pepnlarly  known  as 
the  yellow  star  of  Bethlehem,  is  %  very  handsome 
I    indigen  of  some  of  the  woods  and  shady  pastures 
of  Britain,  usually  having  a  height  of  3  or  4 
inches,  and  blooming  in  March  and  April. — The 
'  late  species,  (r.  #irro<ina,  called  by  some  botanists, 
\  \  Anthirieim  serrt^nitm,  ia  an  degant  native  of 
'  i  some  parts  of  Wales,  has  a  height  of  6  or  8  inches, 
,  and  usually  blooms  in  June. — Nearly  twenty  spe- 
cies, all  spring-bloomers,  and  some  very  handsome, 
have  been  introduced  from  foreign  oonBtriefl, 
principally  the  middle  regkms  of  the  temperate 
'  i  zone  of  the  old  world. 

\\  OAILLA&BIA.  Agemuof hardy.'pereniiifll- 
roo  ted,  herbaoeottt,  ornamental  plan  ts,  of  the  sun- 
flower division  of  the  composite  order.  Two  spe- 
cies with  orange-coloured  iluwers,  and  one  with 
jellow  flowers,  have  been  introduced  to  onrflower* 
borders  from  North  America;  and  all  art'  from 
12  to  24  inches  high,  and.  bloom  in  miiumer  and 
ftutttmn,  and  have  a  coarsely  sho^vy  appearanoe. 

OAITIKG,  or  QAiT9Uto.  The  setting  up  of  wet 
or  ncwTv-reay^'-d  curn  in  single  sheaves,  in  a  loose 
I  I  and  outspread  manner.  The  band  is  tied  imme- 
I  {  diatelf  ander  the  ears,  and  eo  looeeljraa  to  afford 
Bcnpf>  fur  a  man's  hand  to  be  easily  thrust  down 
the  centre  of  the  sheaf;  and  the  skirts  are  so 
|i  twiM  out  fui  to  give  tlMdieaf  the  lame  outline 
j  I  and  appearance  as  the  ittaw  oover  of  a  hive. 

Sheaves  set  up  in  this  manner  are  called  gnits; 
!     they  allow  the  wind  to  pass  freely  thruugh  them, 
<  I  *nd  do  not  aOow  the  rain  to  lodge;  they  dry  com 
■  much  more  rapidly  than  it  conld  he  dried  in 
^  atooks ;  and  when  they  have  been  overthrown  or 
j '  sure  expoeed  to  a  very  strong  wind,  they  may  be 
,  I  made  to  support  one  another  in  gronpi  three. 
Clai'ting  \^  sn  eTcllent  practice  in  a  wet  climate 
or  unsettled  and  precarious  season ;  yet  it  is  safe 
I    Of  certainly  profitable  only  with  oata ;  fiw  it  ia 
I     very  liable  to  occasion  the  shaking  out  of  the 
I  grains  of  wheat  and  the  breaking  off  of  the  beads 
\  I  of  barley. 


GAITF5.    55ee  n.UTt?ra. 

GALACTIA.  A  genus  of  ornamental,  exotic 
ptanta,  of  the  lotne  divirioo  of  the  bgumlnoos 

order.  It  has  a  close  relationship  to  tnrr>s  and 
hedysarums.  Two  hardy  and  two  tender  spocies, 
all  i«d-floweredtwinext  of  a  yard  or  two  in  height, 
have  been  introdnieed  to  Britain  ;  and  upwards 
of  a  dozen  nmro  are  known  to  botanists.  The 
plants  have  the  name  of  galuctia  from  the  milky 
appearance  of  their  juieo. 

OALACTITES.  A  genus  of  hardy,  ornamental, 
purple-flowered,  annual  plants,  of  the  thistle  di- 
vision of  the  composite  onler.  The  wodly  species, 
G.  iviiitutom,  was  introduced  to  Britain,  Epwaids 
of  a  century  api,  fr  tn  f!i(<  South  of  Europe;  and 
was  formerly  ranked  as  a  centaury.  The  uauie 
galactites  alladea  to  the  milky  whiteneM  of  the 
veins  of  tli  -^  Iravcs. 

GALACXODE^DRON.  See  Cow-Teek. 

OALACIOHBTEE.  A  amall^  narrow,  gradu- 
ated glaae-tube,  for  ascertaining  the  per  centage 
of  cream  in  any  specimen  of  milk.  A  depth  of 
3  inches  of  the  tube  is  divided  into  100  parts ; 
and  the  pr^Mnrtton  of  tlue  depth  occupied  by  the 
cream  if  now  milk  which  has  stood  in  it  for  the 
requisite  length  of  time  distinctly  shows  the  per- 
centage. 

GALANGALE,— botanically  Kam^ifanm,  A 
gentis  of  6temles3,  broadlcaved,  herhaceous,  oma- 
mealal,  tropical  plants,  of  tlie  ginger  tribe.  Eight 
species,  all  curiously  beautiful  and  about  a  foot 
high,  have  been  introduced  to  our  hothouses  from 
India  and  Malacca.  The  round-rooted  species, 
Ktmgferia  rotunda.  Is  the  tongett  and  beet  known 
in  Blitain,  and  possesses  considerable  celebrity 
as  a  medicinal  plant  in  India,  Its  root  con.sists 
of  fleshy  tubers,  whicii  are  s^uuietiujes  jointod  and 
about  4  or  6  indiea  long ;  its  leaves  are  radical, 
caulescent,  and  about  4  inches  long  and  2  inches 
broad,  and  seem  as  if  growing  in  pairs  and  spread- 
ing open  each  way ;  and  its  flowers  grow  singly 
among  the  bosoms  of  the  leaves,  and  have  a  white 
colour  with  a  bright  purple  bottom,  nm]  bloom 
in  July  and  August.  The  whole  plant  is  used 
fbr  healing  wounds  and  removing  internal  coagu- 
lations of  blood  ;  and  the  ru'»t  is  ii^cd  r.p  a  1"- 
rific,  as  a  carminative,  and  fur  anasarcous  swell- 
ings.— ^The  galangale  of  commerce  eeems  to  be  pro- 
duced principally  by  Kamp/ert'a  rotunda,  Kamp' 
ff-rin  t/ftfan'in.  and  Ahiinia  galaPfja, — the  last  also 
of  the  ginger  tamiiy  and  close  akin  to  the  kauiip- 
feiriaa.  "It  conaielS)'*  says  Andmson,  "of  the 
greater  and  the  lesser  sort.  The  greater  gnlinca! 
is  a  knotty  root,  with  several  circles  on  tlie  sur- 
face, of  a  reddidi  brown  colour  on  the  cutnde. 
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and  a  yellowUh  white  within,  which  greatly 
resembles  ginger  in  its  smell,  taste,  and  chemical 
composition.  The  lesser,  which  is  moat  esteemed, 
is  a  knotty,  jointy  root,  about  an  inch  long,  and 
about  half  an  inch  thick,  of  a  brownish  red  coat, 
pale  red  colour  within,  having  several  circular 
rings  on  the  outside,  of  a  hot,  bitterish,  aromatic, 
biting  taste,  like  pepper,  and  a  fragrant  smell." 
Oalangale  root  is  given  to  horses  by  British  far- 
riers, as  a  carminative  and  a  tonic,  in  doses  of 
about  an  ounce. 

GALANTIIUS.   Sec  S.nowdrop. 

QALARDAI.    See  Gaillardia. 

0.\LAX.  A  beautiful,  hardy,  leafless,  peren- 
nial-rooted, herbaceous,  North-American  plant, 
of  the  saxifrage  trilie.  It  constitutes  a  genus  of 
itself.  Its  flowers  have  a  milk-white  colour,  rise 
about  6  inches  from  the  ground,  and  bloom  in 
June  and  July. 

GALAXIA.  A  genus  of  ornamental,  bulbous- 
rooted,  Cape -of- Good -Hope  plants,  of  the  iris 
tribe.  Five  or  six  species,  all  (5  or  8  inches  high, 
and  chiefly  with  purple  or  dark  yellow  flowers, 
have  been  introduced  to  Britain. 

GALBANUM.  A  medicinal  gum  resin,  obtained 
from  a  tender  evergreen  shrub,  of  the  umbellife- 
rous family.  See  the  article  Bubox.  It  appears 
to  be  produced  in  Persia  and  many  parts  of  Afri- 
ca, and  is  brought  to  Britain  from  the  Levant. 
It  has  a  consistency  like  wax,  and  is  at  first  white 
but  afterwards  becomes  yellowish  or  reddish  ; 
and  it  has  a  strong  smell,  and  an  acidulous,  bit- 
terish taste.  It  sometimes  occurs  in  the  shops 
in  louse  tear-like  granules,  or  in  masses  of  these 
granules  agglomerated ;  but,  in  almost  all  such 
cases,  it  is  mixed  with  many  impurities ;  and  it 
is  always  best  in  the  form  of  ductile  agglutinated 
masses,  and  of  a  pale  brown  or  yellowish  colour. 
It  has  stimulating,  expectorant,  deobstruent,  and 
antispasmodic  properties ;  and  may  be  regarded 
as  a  medium  medicinal  power  between  ammonia 
and  asafoetida,  or  as  a  kindred  one  to  gum  am- 
moniacum.  Farriers  administer  it  to  the  horse 
in  doses  of  about  six  drachms. 

GALE  (Spueenwort-Leaved).  See  Liqcidax- 

BAH. 

GALE  (Sweet).    See  Caxdledehrt  Mtrtle. 

GALEANDRA.  A  genus  of  beautiful  epiphy- 
tous, tropical  plants,  of  the  orchis  tribe.  The 
Duke  of  Devonshire's  species,  G.  Drronianaj  is  a 
native  of  British  Guiana,  and  first  flowered  in  a 
British  hothouse  in  1840.  It  is  a  splendid  plant, 
of  a  habit  intermediate  between  the  caulescent 
cpidendra  and  cyrtopodium,  with  large  round 
stems,  elegant,  half- drooping  foliage,  and  up- 
right racemes  of  large,  elegantly-marked,  and 
singularly  imposing  flowers.  Bauer's  species,  O. 
Batten,  is  also  very  beautiful.  But  the  longest 
known  species,  6'.  gracilis,  is  comparatively 
shabby. 

OALEGA.    See  Goat's  Rce. 

GALENA.  The  metallic  ore  which  furnishes 
the  pure  metallic  lead  of  commerce.    It  consists  | 


principally  of  sulphurct  of  lead,  and  is  subjected, 
in  a  state  of  coarse  powder,  to  the  heat  and  ac- 
tion of  a  reverberatory  furnace ;  and  it  undergoes 
a  series  of  chemical  transmutations  which  issae 
in  the  complete  separation  of  its  lead  from  its 
sulphur.  But  the  lead  obtained  from  it  very 
commonly  contains  small  proportions  of  silver, 
copper,  and  iron. 

GALENIA.  A  genus  of  exotic  phnts,  of  the 
goose-foot  tribe.  The  African  species,  G.  A/riemia, 
was  introduced  nearly  a  century  ago  from  the 
Cape  of  Good  Hope,  and  is  a  curious,  white- 
flowered,  evergreen  undershrub,  of  between  20 
and  30  inches  in  height. 

GALEOBDOLON.    See  DeaivNettlk. 

GALEOPSIS.    See  Hemp-Nettle. 

GALINSOQEA.  A  genus  of  plants,  of  the  son- 
flower  division  of  the  composite  order.  The 
balbisia-like  species,  G.  bafhuioides,  is  a  yellow- 
flowered,  ornamental  annual,  of  about  two  feet  is 
height,  introduced  about  20  years  ago  from  Mexico; 
and  two  other  species  have  been  introduced ;  and 
six  or  seven  more  are  known. 

GALIPEA.   See  Boxplandia. 

GALIUM.    See  Bedstraw. 

GALL.   A  blank  in  the  interior  of  a  field-crop. 

GALL.  An  abrasion  of  a  horse  by  the  saddle 
or  the  harness.  A  galling  from  the  saddle  may 
be  cured  by  a  wash  of  water;  common  salt,  and 
tincture  of  myrrh, — the  salt  in  such  quantity  M 
to  render  the  water  decidedly  saline,  and  the  tinc- 
ture of  myrrh  in  quantity  of  about  one-fourth 
of  the  water;  and  a  galling  from  the  collar  or 
other  part  of  the  harness  ought  to  be  prevented, 
or  may  be  healingly  protected,  by  means  of  pad- 
ding. 

GALL.  In  the  animal  economy;  the  same 
with  Bile,  which  see. 

GALL.  In  natural  history.  Any  protuberance 
or  tumour  produced  by  the  puncture  of  insects 
on  plants  and  trees  of  different  kinds.  Galls  an 
of  various  forms  and  sizes,  and  no  less  diflerent 
with  regard  to  their  internal  structure.  Some 
have  only  one  cavity,  and  others  a  number  of 
small  cells  communicating  with  each  other.  Some 
are  as  hard  as  the  wood  of  the  tree  they  grow  on, 
others  are  soft  and  spongy.  The  first  arc  termed 
pall-niiU,  and  the  latter  berrtj-gvdU  or  applt-gall*' 
Oak-galls  put  into  a  solution  of  vitriol  in  water, 
give  it  a  purple  colour,  which,  as  it  grows  stronger, 
becomes  black ;  and  on  this  property  depends 
the  art  of  making  our  writing  ink  and  dyes. 
They  arc  also  powerfully  astringent,  and  have  a 
place  in  the  materia  medica;  and  thoagh  not 
often  employed  internally,  they  may  sometimes, 
in  doses  of  from  two  to  four  drachms,  and  in  con- 
junction with  other  remedies,  be  advantageously 
administered  in  cases  of  obstinate  diarrhoea  in 
the  horse. 

GALL-BLADDER.  A  membranous  reservoir, 
usually  of  the  shape  of  a  pear,  ur  the  size  of  a 
small  hen's  egg,  situated  in  animals  on  the  con- 
cave side  of  the  liver.   It  lies  upon  the  colon. 
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i  pwt  of  which  it  tinges  with  its  own  colour.  It 
^  is  Mopond  €i  foar  membraDes,  or  coats — the 

'  common,  the  vesicular,  the  muscilnr.  and  the 
nervous  one,  whiuh  last  is  of  a  wrtakied  or  reti- 

I  odatcd  surfiMc  within,  and  flmlahed  with  an 

1  unctuous  liquor.  The  use  of  the  gall-bladder  is 
to  collect  the  bile  secreted  in  the  Uvt-r,  and,  mix- 

'  log  with  it  it!  own  peooliar  produce,  to  perfect  it 
&rther,  to  ntuB  it  a  cartMia  time,  and  than  to 

expe!  it. 

oALliiUA.   See  Wax-Moth. 
OA£Ii-FLT.  ThoinmuneflaUeandonrioatex- 

eresoenccs  which  are  seen  on  the  leaves,  brancli  :  s 
and  roots  of  trees,  are  all  the  productions  of  dif- 
ktmt  kinds  of  iaoeela.  8om«  of  these  ezorea- 
oaaaat  hava  within  a  single  cavitj,  in  which 
several  inr»eet«t  live  together.  Others  have  a 
Qumber  ol  small  oells,  with  coinmuoioattons  be- 
twaan  tham;  otiien  again  hava  numaroni  dii> 
I '  tinct  cavities.  These  productions  are  of  various 
1 1  tizes^  Ibrm  and  conaiatenoe,  some  being  spongy, 
! '  and  athcva,  like  tiie  gan*niit,  extremdy  hard. 
\  I  All  these  apparently  manstrous  productions  are 
j  I  occasioned  by  the  puncture  of  insect«  when  de- 
j  1  positing  their  eggs.  The  ancient  opinion  oon- 
I  eeniog  tha  aaiinab  ibnnd  in  thaw  raoapta4dai 

■  was,  that  they  were  spontaneously  produced  from 
I  the  rotten  wood.  Afterwards  it  was  believed  that 
^  the  rooCa  of  pfaunta  had  tha  power  of  taeking  up, 

with  Che  sap.  the  ^ggi  of  iaaeota,  and  that  those 
I  were  animated  as  swn  as  thev  arrived  in  a  pro- 
'  per  situation.   There  are  a  multitude  of  insects 

wiiieh  fimn  tbew  ozerasceneai,  tha  prinoipol  of 

which  is  the  eynipg.    That  which  attacks  the 
oak  is  of  a  buniibhed  brown  colour,  with  black 
mCfWMV,  and  dMitnut>browii  lego  and  feei  The 
wtnga  aca  white.    It  is  small  and  hymenopterous. 
Th.^  species  of  oak  is  shrubby,  inhabiting  Syria 
and  Asia  Minor.   The  excrescences  are  called 
fg  nals.  The  ioaeot  is  deeeribed  and  flgnrod  in 
Ollvier's  Travels,  under  the  name  of 
I  'ifaiI<B  tinetorux.   Like  others  of  the  genus,  the 
'  female  pienMS  a  biaach,  and  deposits  an  egg  in 
I  tha  interior,  aranad  which,  in  the  course  of  a  few 
days,  the  excrescence  is  thrown  out,  affording 
I  nounshment  to  the  jouog  insect,  and  protecting 
)  it  frasn  asternal  ii^nry  until  it  has  attained  its 
full  siie,  when,  after  having  under|5one  metamor- 
phosis, it  penetrates  the  sides  of  the  excrescence, 
and  eomas  out  into  the  open  air.  The  oak  which 
I  hears  the  gall-nut  of  commerce,  (Jiieixnt  infec- 
'  torut,  does  not  attain  a  greater  height  than  four 
I  or  five  feet,  and  usually  has  very  numerous 

■  stngg^b^p  bfandies.    Tho  leaves  aia  oUong, 

sinuate,  mucronatc-dentato,  and  smooth  on  both 
.  side*.   The  aconu  are  elongated,  and  sossilc  or 
I  sabMMile.   The  galls  are  hard,  woody  and  heavy, 
I  about  the  size  of  a  marbls,  usually  round,  and 
studded  with  protuberances.   Those  which  are 
gathered  before  the  departure  of  the  insect  are 
BMMt  esteemed,  and  have  a  blidsh  oolour.  Tho 
whitish  are  cht-apefit,  and  are  sometimes  dyed 
I  \ihte,  bat  the  deception  inajr  be  detected  by  the 


hole  made  by  the  insect  in  its  exit.  Qall-nats 
are  powerfully  astringent,  and  are  frequently 
employed  in  medicine,  as  also  in  dyeing  and 
making  ink.  An  infusion  is  an  excellent  test  of 
iron.  Ihtf  aia  imported  front  G^pnraa,  Tripoli, 
and  other  places  in  the  Levant,  especially  from 
Aleppo,  to  which  pbkce  they  are  brought  by  the 
Koords  from  the  western  bank  of  the  Tigris. 

QALLIC-ACID.  An  acid  obtained  from  gall- 
nuts,  and  from  the  bark  of  many  tauniniferous 
trees.  It  probably  exists  ready  made  in  the  sub- 
stanoas  wUoh  yield  it;  and  it  is  always  assooiat- 
ed,  though  nobody  can  tell  how  or  why,  with 
tannin.  The  principal  barks  which  are  known 
to  yield  it  are  those  of  the  oak,  the  willow,  tiie 
plum-tree,  the  poplar,  the  efan,tlie  mountain-ash, 
tho  birch,  the  elder,  the  sycamore,  the  beech,  and 
the  cherry-tree,  iiut  it  by  no  means  follows  the 
proportims  of  tannin;  fbr  it  is  nearly  equally 
rich  in  about  one  half  of  these  trees,  and  is  com- 
paratively abundant  in  them  all.  It  is  readily 
but  very  slowly  obtained  from  a  cold,  long-kept, 
and  eventually  evaporated  decoction  of  galls  or 
of  the  tanniiiiferous  barks  ;  and  it  form?  in  small, 
white,  acicular,  silky-looking  crystals,  and  has  a 
weakly  aeidolons  and  slightly  astringent  tsate. 
It  forms  very  sparingly  soluble  salt-s,  or  gallates, 
with  other  bases  than  the  pure  alkalies;  and 
possesses  the  power  of  precipitating  many  of  the 
metallic  solutions. 

GALLINACEOUS  FOWLS.  An  order,  or  very 
natural  family,  of  land  birds,  reprinted  by  the 
dotncstic  cock,  and  named  from  his  sdentlfie 
designation,  GaUn-^.  The  gait  of  thcRc  birds  is 
heavy ;  their  power  of  flying  is  comparatively 
small ;  their  bill  is  of  moderate  slae,  and  has  its 
upper  mandible  arched ;  their  nostrils  are  par- 
tially covered  by  a  suit  and  inflated  scale ;  their 
toes,  for  the  most  part,  are  indented  on  the  edges; 
their  crop  is  very  laige,  and  their  gliaard  very 
powerful;  tlieir  food,  m  ri' ml  rrri'n;  and, 
with  one  exception,  all  lay  and  liutch  tlieir  eggs 
on  the  ground,  or  on  a  slight  carpeting  of  straw 
or  grass.  This  .order  comprises  the  doiiiestio 
cook,  the  pheasant,  the  capercailaie,  the  black- 
cock, the  ptarmigan,  the  partridge,  the  quail,  the 
pigeon,  the  turkey,  the  peaeook,  tha  gninsarlbwl, 
and  me  othoiaof  IsM importance  ornot  so  wall 
known. 

GALLING.  SecOAix. 

QALL-L.VMB.  A  lamb  which  dies  of  UUoua 
inflammation  when  about  a  fortnight  old,  or  soon 
after  it  begins  to  graze.  A  iamb  whose  first  graz- 
ings  are  upon  ridi  pastores  sufirsdistenaionof  tho 
stomach  and  accumulation  of  bile  in  the  upper 
intestines,  and  sometimes  dies  after  no  more  than 
24  hours  illness ;  and  in  athuion  to  tho  inflam- 
matory action  of  the  bile  upon  Its  ^tom,  it  is 
popularly  called  a  gall-lamb. 

GALL-NUTa  SeeGALu 

OALLOK.  An  Bnglidi  massurs  of  capacity, 
both  for  dry  and  liquid  articles.  Tlie  stundard 
bushel  kept  at  the  Exchequer  for  acyusting  corn 
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and  heor  measures,  and  bearing  the  date  IGOl, 
contains  270.4  cubic  inches,  or  126.26  ounces 
avoirdupois ;  while  the  Exchequer  standard 
wine  gallon,  dated  1707,  contains  230.9  cubic 
inches,  or  133.4  ounces,  the  Excise  wine  gallon 
of  1798  contained  only  230.1  cubic  inches.  By 
5°  Geo.  IV.  c.  74,  the  imperial  gallon  is  declared  I 
to  be  the  standard  measure  of  capacity,  and  to  I 
contain  10  lbs.  avoirdupois  weight  of  distilled  ' 
\  water  at  the  temperature  of  02°,  the  barometer 
standing  at  30  inches,  or  277  274  cubic  inches; 
and  all  other  measures  of  capacity  for  wine,  beer, 
ale,  spirits,  and  all  sorts  of  liquids,  as  well  as 
for  dry  goods  not  measured  by  heaped  measures. 
Taking  the  old  English  wine  gallon  at  its  usual 
estimate  of  231  cubic  inches,  the  Imperial  gallon 
is  about  one-fifth  larger  than  the  old  wine  gallon, 
or  as  6  to  5  nearly ;  and  taking  the  old  ale  gallon, 
which  had  gradually  diverged  from  the  wine 
standard,  at  282  cubic  inches,  the  Imperial  gal- 
lon is  about  a  sixtieth  less  than  the  old  ale 
gallon,  or  as  50  to  60  nearly.  The  part?,  or  mul- 
tiples, of  the  Imperial  standard  gallon  are  as 
follows : 

t  at.  iTiklri.  •!  wswr  —  I  (ill      s_  VIKU*  Ik.  ».  =   I.M4Sia  rub.  la. 

«|I<U  ^  Iflmt  l  «»    =  U.tiM 

>  I  ^airt    s  =  t».»\U 

4  %:rtt  EC  I  (tllaa    ^10       =  r7J7t 

t  lallont  B   1  |Mcli      c:  «0       ^  5M.ilt 

4p^>>.  —  I  tNiik«l  s:  III      a  Kll.l«l 

I  U>W:>  =m   I  nutnn  =  tlU     a  l7*tf.S3a 

In  heaped  measure  the  Imperial  gallon  or  half- 
peck  must  be  4  inches  in  depth ;  9  394G3  or  9| 
inches  in  inside  diameter;  9.75  or  9j  inches 
outside  diameter  at  the  mouth  ;  ,17769  or  W  of 
an  inch  breadth  at  the  edge ;  and  3  inches  in  the 
height  of  the  heap. 
•  The  old  Scotch  gallon,  liquid  measure,  con- 
I  tained  827.232  cubic  inches — or  4  quarts,  or  8 
standard  pints  of  103.404  cubic  inches. 

GALLOP.  The  most  rapid  pace  of  the  horse. 
It  is  sometimes,  though  improperly,  regarded  as 
included  in  the  amble  or  canter ;  and  irrespec- 
tive of  this,  it  is  of  two  kinds,  the  hand-gallop 
and  the  full-gallop. 

The  hand-gallop  has  an  intermediate  charac- 
I  ter  between  the  amble  and  the  full-gallop ;  and 
I  though  apparently  simple  in  its  progress,  is  ela- 
borate in  its  commencement.  The  horse  simulta- 
neously elevates  his  fore-quarters  and  throws  for- 
ward his  fore-legs ;  but  he  raises  the  right  limb 
a  little  higher,  and  carries  the  right  shoulder  a 
little  further  forward  than  the  left,  so  as  to  make 
the  action,  not  a  leap,  but  a  pace.  "  During  this 
first  elevation,  and  in  some  instances  preparatory 
to  it,  the  right  or  oflf-hind  foot  moves  slightly 
forward,  but  only  sufficient  to  gain  a  true  centre, 
and  to  correspond  with  the  increased  forward- 
ness of  the  right  shoulder  :  the  near-hind  leg,  it 
must  be  remembered,  yet  remains  fixed.  The 
fore-extremities  now  reach  the  ground,  the  near- 
fore  a  little  before  its  fellow,  the  ofT-fore  doubling 
over  it,  and  placing  itself  a  little  beyond  it ;  and 
the  slower  is  the  gallop,  the  more  considerable 
will  be  the  distance  between  the  placing  of  the 
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fore-legs.    As  soon  as  the  near-fore  leg  has  met  i 
the  ground,  and  before  the  off-fore  has  yet  taken 
its  full  bearing,  the  hinder  legs  arc  moved  in  the  ' 
following  manner:  the  near-hind  elevates  itself; 
and,  as  it  reaches  the  ground,  the  off-hind  passes 
it,  and  becomes  placed  also.    It  is  now  that  the  | 
horse  begins  to  be  '  all  in  air'  in  this  pace ;  for 
on  the  next  spring  that  the  hind-quarters  make,  ' 
the  fore-quarters  being  already  elevated  from  the  { 
last  impulse,  the  animal  is,  of  necessity,  com-  | 
plctely  detached  from  the  ground."  [Blaine's 
Outlines  of  the  Veterinary  Art.]  | ' 

The  full-gallop  is  a  very  simple  affair,  and  con-  ] 
sists  merely  in  a  succession  of  leaps.    The  fore- 
legs are  thrown  simultaneously  forward ;  the  ' 
hind-legs  are  quickly  and  almost  siinultaneoualy  | 
brought  up ;  and  the  extension  of  all  the  limbs 
in  the  air  during  the  interval  between  one  bound  1 1 
and  another,  occupies  vastly  more  time  than  the 
efforts  of  the  leap.    But  the  full-gallop  requires 
so  different  a  centre  of  gravity  from  walking, 
and  demands  so  powerful  and  general  a  play  of 
the  muscles  at  its  commencement,  that  it  cannot 
be  begun  except  through  the  medium  of  the 
hand-gallop,  and  always  presupposes  the  acquire-  1 1 
ment  of  a  momentum  or  a  progressive  increase 
of  speed.    "  This  fact,"  Mr.  Blaine  tells  us,  "is  i ' 
well  known  to  jockies,  and  other  sporting  char-  1 1 
acters;  and  they  often  derive  profit  from  the 
circumstance,  by  wagering  with  the  unwary,  that 
no  horse  shall  be  found  to  gallop  100  yards  while  | 
a  man  runs  50,  provided  each  start  together ;  in  ' 
which  case,  so  much  time  is  lost  in  acquiring  the 
due  momentum,  that  the  man  wins."  i 

GALLOWAY.  A  horse  or  an  ox  of  the  Gallo-  i ' 
way  breeds.  See  the  articles  IIoksE  and  Cattle.  ' 

GALLOWS.  A  part  of  a  plough-head,  consist- 
ing  of  three  pieces,  the  one  placed  transversely 
over  the  other  two.   See  the  article  Plough.  i 

GALL-STONES.   See  Calculus. 

GALPIIIMIA.  A  genus  of  ornamental,  tropical, 
ligneous  plants,  of  the  Barbadoes  cherry  tribe.  I 
Two  yellow -flowered  species,  the  one  an  ever- 
green climber  and  the  other  an  evergreen  shrub, 
were  introduced  about  20  years  ago  from  Mexico ; 
and  a  number  of  other  species  are  known.  j 

GALVANISM.  The  evolution  of  electricity  [, 
during  certain  chemical  actions.  It  was  acci-  |, 
dentally  discovered,  in  1790,  by  Galvani,  Professor 
of  Anatomy  at  Bologna,  in  consequence  of  the 
exciting  effect  of  a  pair  of  scissors  upon  the  limb 
of  a  dead  frog:  and  it  is  usually  obtained,  in 
practice,  by  so  arranging  alternate  pieces  of  cop- 
per and  zinc  in  a  weak  dilution  of  sulphuric  acid 
that  the  metals  touch  each  other  in  one  part, 
and  are  elsewhere  separated  by  the  fluid.  The 
electricity  evolved  passes  through  the  same  sub-  | , 
stances  as  atmospheric  electricity,  and  with  the 
same  facility  and  rapidity ;  it  is  educed  by  the 
play  of  chemical  action  between  the  metals 
and  the  dilution,  and  is  positive  as  regards  the 
zinc,  and  negative  as  regards  the  copper ;  and  it 
may  be  led  out  to  any  point  of  application  by  ; 
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I 

t'  mm»  of  trbnt,  a&d  eaa  be  ebteined  ia  dth«r 

^'i  lesser  or  greater  amount  according  to  the  power 
^1  and  Tolame  of  the  exciUnts,  and  especially  ao 

I  oording  to  the  namber  of  their  "  circlea'*  or 
j  ■Itwtiom.   A  single  circuit  may  be  formed  ia 
;  I  varionfl  ways,  but  is  always  of  very  low  intensity; 

I I  a  compound  and  very  convenient  circuit  or 
It  *l«ttety'*iaaonmiMiiM,«oiMbtoorftMgriM<»r 

,  alternation?  rf  =mall  zinc  and  copper  plates,  at- 
tached to  a  transverse  wooden  bar,  and  a  corres- 
poadiog  of  cells,  widi  th*  dilated  acid,  in 
i{  ansMihenware  trough;  and  the  Bojal  Institu- 
tion's ^reat  galvanic  battery,  by  means  of  which 
8ir  Humphrey  I>avy  made  his  celebrated  dis- 
I  flomy  of  •odlam  and  potaniom  as  the  nelellie 

bases  of  the  oxidal  alkalies,  compriaep  i?,Of  lO  pairs 
^  of  plates  each  with  32  square  inches  of  surface. 
,  CUnaltn  aolin  seliwiiliueii  the  Hving  sys- 
,  Um;  piedaeet  eontraction  of  muscle  and  power- 
fh!  spn?Tii<»dic  action  in  the  bodies  of  recently 
dead  aiumaifi ;  effects  chemical  decompositions  of 
j  a  aofe  fntmami  mmI  difflonli  kind  than  eaa  be 

achieved  by  any  other  Inown  air  ncy ;  hrv?,  i  f  late 
,  I  year%  been  applied  to  some  great  and  valuable 
esowMaleal  purpoeea  ia  the  eommoii  erts ;  and 
I  ifiedi  eone  pmRuw  of  working  out  remaricahle 
'  reaultn  in  the  new  and  startling  practice  of  elec- 
trcHcuiture.    See  the  article  Klsctricitt.  Its 
I  hiilecy,  tee»  ie  ee  eoriou  and  Mtoniefaiiif  •§ 
mightily  to  suggest  to  farmers,  gardetiers,  scien- 
,  tifio  experimentalists,  and  all  other  dassee  who 
'  e^}o7  extenaiTe  oppoflttnittia  ^  ftlwaffiig  Ijkt 
phenomena  of  aatoral  ageadea,  the  proprWtjr  ef 
taking  good  note  of  every  novel  appearance 
.  which  challenges  their  attention.      Who  could 
have  imagined  it  poaiible,**  eKdaian  Dr.  Pturii, 
"  that  the  spasmodic  acti-n  occasioned  in  the 
iioibe  of  a  frog,  by  the  accidental  contact  of  a 
I  pair  efaoissors,  should  have  beeeaie  the  taaaaaef 
j  dianging  the  whole  theoiyof  chemistiy,  of  dlaio- 
vering  substances  whose  very  existence  was  never 
suspected,  of  explaining  the  anomakms  associa- 
'  tiottior  BiinefaibodieeiatheiwiBaofthecarth, 

of  protecting  surfaces  of  metal  from  the  corn^^ive 
action  of  the  elements,  of  elucidating  the  theories 
ef  foloaaoee  and  earthquakes,  and,  may  we  aot 
sdd,  of  leading  the  way  to  a  knowledge  of  terres- 
trial mmietisin  ?  Such  an  unevptctcii  extension 
of  an  apparently  useless  fact  should  dispose  us  to 
'  eatert^  a  kiaider  legard  Ibr  the  kbooie  ef  oae 
another,  and  teach  m  to  judge  with  diffidence  of 
the  abstract  results  of  science.  A  discovery 
ishieh  may  appear  incapable  of  aaefbl  application 
tedaj,  may  be  our  glory  to-morrow :  it  may  even 
change  the  face  of  empires,  and  wield  the  destiny 
of  nations.  The  conic  sections  of  ApoUontus 
Fsfgroa  nmaiaed  atdew for  8,000  yean:  who 
could  have  supposed  that,  after  the  lapse  of  20 
centuries,  they  would  have  formed  the  basis  of 
illiuuomy  T " 

GAMBOGE.  A  medicinal  gurn-resin.  The 
trf^  which  pnxlnces  it  is  called  popularly  the 
gambogo-trec,  and  botanic^Uiy  Oarcinia  Ua^ubwfia, 
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aad  ia  a  ooi^tener  ef  the  nangoeleen,  and  a  mem- 
ber of  the  guttiferous  family  It  ranks  as  a  fruit- 
tree,  is  a  tropical  evergreen,  and  was  introdooed 
about  m  years  ago  from  India  to  Oor  hothouaea. 
Its  stem  attains  a  height  of  about  80  ftet,  and  is  ' 
moderately  branch  in  tr ;  its  leaves  are  opposite, 
ovate,  entire,  coriaceous,  stiff,  and  obecurelj 
gfeea ;  ita  flowan  are  yellow,  aad  povtlr  aisd^ 
partly  hermaphrodite;  and  its  fniit  is  a  smonth, 
globular  berry,  containing  several  triangular 
seeds.  The  gum-resin  is  obtained  either  by  woaad- 
ing  the  bark,  or  by  breaklaf  the  laavat  and  the  | 
young  shoots.  It  has  an  orange-yellow  colour,  j 
and  a  vitreous  fracture ;  and  is  opaque,  brittle 
inodoroae,  aad  nearly  iaaipid.  It  ataiaa  the  I 
gers  with  a  brilliant  yellow  when  wetted,  serves 
as  an  excellent  water-colour,  and  forms  with  al- 
cohol a  deep  golden  yellow  tittotuie,  aad  with 
water  of  potash  or  ammonia  a  deep  eiaage-vad 
Piilnti'in.  It  nrfoi  ttu  tiicina'h*  on  the  human 
system  as  a  puwerlul  and  dangerous  drastic  pur- 
gati^;  and  thoogfa  oaefkil  aa  aa  aathdnuatiei 
and  in  dropsy  and  some  other  cases,  requires  to 
be  used  with  extreme  caution.  It  has  been  little 
used  by  veterinarians :  yet  is  eervieeabte  to  the 
horse  as  an  anthelmiatie^  aad  to  faeiHtate  the 
operation  of  aloes. 

GAME.   All  wild  birds  and  wild  quadrupeds 
of  Britain  whieh  the  law  allowa  to  be  eaptared 
or  killed  only  at  certain  seasons  and  hy  licensed 
persons.   The  number  and  species  of  theee  have 
widely  varied  at  different  periods ;  and  aome 
have,  for  long  periods,  l>cen  game  in  one  sense  j 
and  not  in  anoth  r.    The  distinction  between  :  j 
game  and  other  wild  animals,  is  altogether  arbi-  1  i 
trary;  eo  that  the  definition  of  game  ia  to  be 
sought  only  in  atatntoty  law.  See  the  aitide 
Gamb-Laws. 

GAMEKEEPER.  An  official  appelated  by  the 
owner  or  licensed  possessor  of  the  gaaie  of  an 
estate  or  district,  to  act  as  ron^ervntor  of  the 
game.  sportsman,"  remarks  Mr.  Daniel,  | 

"doee  not  raqaire  a  man  to  be  termed  a  gMae-  j 
keeper  who  is  the  best  shot  in  the  district ;  it  is 
not  for  the  purptm-s  of  slaughter  but  proteotion  | 
that  he  employs  him ;  and  to  aflbrd  tluit  pretao'  | 
tioBf  he  ihonld  be  well  versed  in  the  nature  of 
every  sort  of  vermin,  with  their  haunts,  their  j 
mode  of  preying  upon  the  game,  and  not  only  1 1 
know,  bat  be  indefkt^iable  ia  eatehl^.  the  moat  | 

sulitile  and  wary  of  them.    lie  should  be  able  to  ; 
kill  all  vermin  'from  a  mouse  to  aa  otter, aad 
from  the  eagle  to  a  sparrow.'  If  with  thia  art,  he 
can  shoot  well  enough  to  klU  a  dog  or  a  hawk, 
his  master  will  have  a  greater  prospect  of  a  stock 
of  game  than  if  he  could  hit  eleven  tar  things  out 
of  twelve,  ihrowa  at  leveral  timea  into  Vb»  iitJ* 
"A  gamekeeper,"  says  the  same  writer,  **ahovld 
not  be  allowed  to  break  any  doge  but  theoa  ef 
his  master,  or  fbr  his  own  imm«flate  me ;  the  I 
liirds  will  be  quite  enough  disturbed  in  their  ' 
pairing  season  with  the  hunting  of  them  without  , 
having  a  relay  to  break  fur  strangers,  to  introduce  ; 
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•CiU  further  confusion ;  neither  should  he  be  » 
frequenter  of  the  alehouse."  Some  gamcltecpers, 
particularl/  such  as  ure  prime  marksmen,  so 
enoniKNuly  abuse  their  imat  •«  to  be  wbdeMile 
poachers,  and  to  maintain  a  connexion  with  the 
landlnrdi^  of  country  inns  and  the  guards  of  pub- 
lic cuavcyances  for  the  illegal  supply  of  game  to 
town  and  city  poulterers ;  and  other  gamekeepers, 
or  ratlicr  gametakers,  who  are  emfiloyed  hy  gen- 
tlemen to  shoot  game  by  the  number,  are  poach- 
en  upon  neighbottriiig  mtiion,  ud  take  wluitever 
game  they  can  get,  ineepeofeive  of  the  lafel  terri- 
torial limits. 

The  laws  respecting  gamekeepers  are  properly 
«  depertlrient  of  the  game-laws,  yet  they  may  be 
stated  more  appropriately  in  this  place  tli;in  in 
the  following  article.  A  statute  of  Charles  Jl. 
Mtbotiaee  m  punekeeper  to  eeiie  rad  destroy 
within  the  manor  all  instruments  of  capture  or 
death  belonging  to  unquali6ed  persons,  or  to  use 
all  requisite  means  to  protect  game  from  poachers. 
A  statute  of  Anne  allows  him  authority  from  his 
master  to  kill  game,  but  prohibits  him  from  sell- 
ing it  without  his  master's  consent ;  another 
llatate  of  the  eeme  reign  forbids  more  then  one 
gamekeeper  to  be  retained  on  one  manor  ;  and  a 
Statute  of  Gourde  I.  requires  that  a  gamekeeper 
ihall  be  properly  the  eermut  of  bit  employer,  or 
lhall  be  expressly  retained  to  protect  or  to  kill 
game  for  the  sole  use  and  benefit  of  his  master. 
The  present  game-laws,  as  revieed  under  William 
IT.,  antboriie  tiie  appointing  <^  a  gamekeeper 
by  writing  under  hand  and  seal,  to  protect  and 
kill  game  withiu  a  manor,  and  to  seize  all  animals 
aad.  faMtmvMttli  ef  capture  or  ^alli  wbieb  may 
be  naed  hf  nnlieenied  pmoBi}  and  fhejr  also 
allow  a  i^mekeqier  to  oanj  a  gna  aajrwikeve  out 
of  the  manor. 

GAMB-LAWS.   Statatofy  enaoCmefite  probi- 

liitin:::  tho  killirirr'  or  capturing  of  certain  wild 
animals,  except  withia  certain  periods,  and  by 


I 


Bferj  man,  from  the  prince  to  the  pooreet 
peasant,  has  n  natural  rii.rht  to  pursue  and  cap- 
inre  for  his  own  use  auy  auitnal  which  flees  from 
tlM  deminion  of  roan,  or  ie  not  domeetieated  or 
tamed.  This  right  was  maintained  by  the  Roman 
law,  even  down  to  the  time  of  Justinian ;  it  was 
reoogntied  and  noted  on  in  all  the  early  periods 
of  British  history;  it  figures  as  a  principle  of 
ab«stract  or  primary  justice  in  some  of  the  able-st 
legal  writings,  such  as  Blackstone's  Comnicn- 
twiee»  which  propound  and  advocate  the  game* 
laws ;  and  it  wa?  subverted  in  Europe  only  by 
the  enslaving  power  of  the  feudal  ^stcm,  and  is 
prevented  from  resuming  its  asoendancy  only  by 
mistaken  and  esoeedingljr  mischievous  notions  of 
social  policy.  "The  game-laws,"  remarks  Daniel, 
"were  mtruduccd  among  us  at  an  era  when  pro- 
perty was  not  governed,  either  in  the  use  or  in  | 
the  pos3es?!inn,  by  those  cr.li^r'. toned  maxims  of  ( 
justice  which  at  present  secure  it.  The  aristo- 
etatitt  otden  of  that  period  oonsulted  their  own 


amusement  and  pleasure,  without  any  foy  Mm* 

puloiiB  regard  to  the  riKht«.  nr  verr  prorident 
care  for  the  comforts,  of  the  least  opulent  hat 
not  least  valnable  dasses  of  the  eonmuuty.  , 
They  were  strong,  and  they  were  not  willing  to 
weaken  the  foundation  of  their  power,  by  »  re- 
laxation of  their  privilege   Their  pride  ands  | 
them  avevae  from  shariug  with' the  commooaltj 
an  amusement  which,  by  a  small  stretch  of  power, 
thej  might  appropriate  to  themselves.  The  esa- 
else  of  banting,  and  the  porsuits  of  the  vaasw  ' 
sorts  of  game,  partaking  somewhat  of  thit  spirit 
of  enterprise  in  which  they  delighted,  were  re- 
creations of  all  others  congenial  to  their  tsste ; 
it  is  not  therefore  wonderful  that  they  shoald 
contrive  to  debar  the  lower  ordais  from  tlnir  1 
participation." 

The  natural  right  of  every  man  to  eaptttie  «iM 
animals  was  originally  assailed,  not  by  reasoning,' 
or  jurisprudence,  or  legislation,  but  by  sheer  ossi^  i 
pation  and  tyranny.  The  barons  or  laaAowaen 
of  the  ages  succeeding  the  Boman,  simffytook  ad- 
vantage of  the  hi  p^h  power  which  they  possessed  on 
their  respective  estates,  or  within  their  respective  . 
territories,  to  ehim  all  wild  animals,  or  ss  nsay  ' 
species  of  them  as  (hey  pleased,  as  excln^iwh 
their  own,  and  to  prohibit  all  their  serfs  aad  other 

underUngs  from  meddling  with  them  on  psia  sf 
oertain  penalties;  and,  owing  to  the  peculiar 
circnmntance^  of  the  times,  they  had  ample 
means,  not  only  of  enforcing  their  usurpation  , 
themsslTse,  bat  of  pvoouting  ibnnal  sanetioas  «f  ' 
it  from  the  supreme  authorities  of  states.   A  law, 
accordingly,  was  made  by  Canute,  and  oontinneii 
hy  many  succeeding  kings  of  England,  declaring 
every  gentleman  to  be  the  proprietor  of  beast* 
of  chase  and  birds  of  sport  found  upon  his  own 
estate^ — "  quilibet  homo  dignas  venatioue  sua, 
in  ^va  et  in  agris  albl  pfopriii  at  in  dsmiais  i 
Buo  ;"  nnd  a  continuous  stream  of  assertions  and 
assumptions,  to  the  same  effect,  runs  through  the  i 
oommon  law  of  Bngland,  and  through  eoopsia* 
tively  modem  dissertations  and  deoisiens  on  the  j 
subjects  of  sporting  and  hunting. 

The  grounds  for  the  game-laws,  asserted  bj 
Bhckatene  and  other  high  1^  authorities:,  an 
widely  tlifTr-rrnt  from  thoFc  of  their  real  oripiu 
and  early  character.  Bhtckstone  contends  that, 
from  the  very  design  and  constitution  of  soeietjr, 
the  natural  right  ^overy  man  to  hunt  wild  ani- 
mals, may,  in  common  with  mnnv  other  natural 
rights  belonging  to  men  as  individuals,  be  it* 
Strained  by  poritive  laws,  enaeted  for  masons  ef 
state,  or  for  the  supposed  benefit  of  the  commu- 
nity ;  he  maintains,  also,  both  upon  the  piindplei 
of  the  feudal  law  and  upon  a  pcominent  maiiB 
of  the  common  law,  that  wild  animals  belong  to 
the  king  by  his  prerogntive  as  the  ultimate  pro- 
prietor of  all  the  lands  in  tiie  kiugdom ;  and  bt 
condndes  that  the  game-laws  are  eeuistant  with 
sound  policy  and  with  the  true  interests  of  9o- 
ciety,  and  that  a  violator  of  them,  not  only  trao»- 
gresiei  just  statutoiy  enactments,  and  laeait  sU 
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ibtaggmtKiioiM  which  the  conditions  of  the  en- 

aetmeuts  may  involve,  hut  is  guilty  of  encroach- 
ing on  the  rojal  prerogative.  We  reservti  a  re- 
mik  or  tiro  on  (lie  alleged  justiee  wad  policy  of 
the  Uwa  to  a  inbeequcnt  part  of  this  article ; 
and  may  here  simply  observe,  that  the  royal 
prerogative  seems  to  bo  as  seldom  adverted  to 
by  Um  oonviotors  of  poachers  as  hy  poachers 
themselves;  that  this  alleged  prerogative  is  not 
noognised  by  the  constitutional  law  of  England, 
ind  ii  thoroughly  thoagh  not  Ibrmally  opposed 
by  the  express  terms  of  some  particular  statutes ; 
and  that  all  the  practical  tendencies  of  the  laws, 
in  every  age  down  to  the  present  day,  render 
the  pursuit  of  game  as  truly  moA  strictly  an  ar- 
bitrary privilege  of  the  aristocracy  as  in  the  ori- 
ginal usurpation  of  it  by  the  feudal  barons. 

The  gmine-kwB,  ae  they  exieted  pverione  to 
1S31,  were  exoeedingly  numerouA  and  intricate, 
and  were  apgrt'gatcly  beset  witli  incoagruities 
and  shrouded  with  obscuruness ;  and  though 
many  were  repealed,  and  the  rest  modilied,  har- 
monized, and  amended  by  a  great  act  pn'sed  in 
that  year,  a  few  specimens  of  them,  whether  in 
tbeir  annulled  or  ift  their  meretyalteied  portioii% 
may  here  be  adTftatageously  quoted  for  sake  of 
their  historical  oonnrxion  with  rural  interests. 
I      The  earliest  recorded  qualification  relating  to 
game  was  enjoined  by  a  statute  of  the  13th  year 
of  Richard  II.,  which  enacted,  "  that  no  mnnnor 
I  (d  artificer,  labourer,  or  any  other  layman,  who 
ti  hath  not  Udids  or  tenemeote  to  the  'vnlae  of  ten 
shillings  by  the  year,  nor  any  priest  nor  other 
clerk,  if  he  be  not  advniiced  to  the  value  of  ten 
pounds  by  the  year,  shall  have  or  keep  from 
henoefbrth  any  greyhound,  hoond,  or  ether  dog 
to  hnnt,  nor  sh.-vU  use  f-rrrt^,  hny?,  n»^t?,  Sic. 
to  take  or  destroy  deer,  hares,  nor  conies,  nor 
other  gentlesnen*!  game,  upon  pain  of  one  yeir'e 
imprisonment."    But  the  qualification  of  more 
modem  times,  extending  down  ti  th^'  lu  lifics- 
^  tioQ  of  the  whole  system  in  16;il,  was  eujomed 
I  by  a  etatttta  of  tiM  SSd  and  S3d  yean  of  Charles 
II ,  '(Th'ch  enacted  that  every  p<?rson  not  having 
lands  or  teaementt  or  some  other  estate  of  in- 
I  heritanet,  in  his  own  or  hie  wifo^  right,  of  the 
yearly  value  of  £100  for  at  least  the  tena  of  his 
!  lif"?,  or  not  having  a  lease-hold  of  the  yearly 
i  value  of  .£150  for  at  least  99  years,  or  not  being 

I  the  owner  and  keeper  of  a  foreet,  park,  ohase,  or 
wnrrnn,  or  not  being  the  son  and  hcir-nppnrent 
of  an  esquire  or  of  eome  person  of  higiit:r  degree, 
is  prohfUted  from  poeeeesing  or  using  any  appli- 
anoea,  whether  mechanical  or  animal,  for  taking 
or  killing  conie^  haiaa^  pheaianti^  partndgM»  or 

,  I  other  game. 

I I  A  elauea  in  tiia  aannal  woMi^  Mt»  heeidee 

1 1  exemplifying  the  rigorons  spirit  which  enacted 
meet  of  the  penalties  for  illegally  catching  game, 
aMnned  and  enfiweed  fte  ettraordinary  prin- 
ciple of  punishing  one  man  for  the  deed  of  an- 

oth'T  .  for  it  enjoined  that  any  soldier  convicted 
ot  unlawfully  catching  or  destroying  any  hare, 

I'  — -__ 


coney,  pheasant,  partridge,  icc^  should  forfeit 

five  pounds  to  the  poor  uf  the  place,  and  that 
the  chief  commanding  ofhcer  over  the  soldier 
should  ftrMt  twenty  shillings,  and,  on  neglect- 
ing to  pay  that  forfeit  within  two  days  should 
be  deprived  of  his  commission.  One  principal 
game- law  statute,  passed  in  the  4th  and  6th 
years  of  WilUam  and  Mary,  enacts  that  the  house 
of  any  suspected  nnd  tmqaalified  person  might 
be  forcibly  entered  by  warrant  from  a  justice  of 
the  peace,— that,  in  ease  of  any  "  hare,  partridge, 
pheasant,  pigeon,  fish,  fowl,  or  other  game"  being 
found  in  it,  the  inhabitant  be  carried  before  a 
justice,— and  that  if  he  cannot  clear  himself  from 
the  charge  of  killing  the  game,  he  shall  pay  a 
fine  of  from  5  to  20  shillinp-s  f  >r  each  of  them,  or 
shall  be  committed  from  10  to  '61  days  to  the 
house  of  eorveotlon,  there  to  he  whipt  and  kept 
at  hard  labour.  Another  principal  statute,  passed 
in  the  5th  year  of  Anne,  enacts  that  any  unqua- 
lified person  who  may  be  convicted  before  a  jus- 
tice of  keo|Hng  or  using  any  dog  or  engine  for 
killing  game,  phall  forfeit  i'5  or  l>e  committed 
for  three  months  to  the  house  of  correction. 
Another  principal  enaetnent,  passed  eo  recently 
as  the  9th  year  of  Oeorge  17.,  but  breathing  the 
spirit  of  the  mort  crushing  period  of  the  feudal 
times,  enaot»— we  quote  from  Archbold— "  that 
if  any  pcfsan  shall,  by  night,  vinluw fully  take  or 
destroy  any  trnm?  or  rabbits  in  any  Ian  1,  whi  tber 
open  or  enclosed,  or  shall  by  night  unlawfully 
enter  or  be  in  any  land,  whttii«r  open  or  en- 
closed, with  any  gun,  net,  engine,  or  other  in- 
strument, for  the  purpose  of  taking  or  destroying 
game,  such  offender  shall,  upon  conviction  there- 
of before  two  justices  of  the  peaoei,be  committed 
for  the  first  ofTence  to  the  common  gaol  or  house 
of  oorrection,  for  any  period  not  exceeding  three 
calendar  months,  there  to  be  kept  to  hard  labour, 
and  at  the  expiration  of  such  period  shall  find 
sureties  by  reoognisanoe,  or  in  Scotland,  by  bond 
uf  caution,  himself  in  ten  puuuds,  and  two  i»ure- 
ties  in  five  pounds  each,  or  one  surety  in  ten 
pounds,  for  hi?  rot  offending  again  for  the  space 
of  one  year  next  following ;  and  in  case  of  not 
finding  snoh  sureties,  shall  he  ftirther  imprisoned 
and  kept  to  hard  labour  for  the  space  of  six  ca- 
lendar months,  unless  such  sureties  are  sooner 
found ;  and  in  case  such  person  shall  so  ofiead  a 
seoond  time,  and  shall  be  thereof  convicted  before 
two  justices  of  the  peace,  ho  ?haU  be  committed 
to  the  common  gaol  or  house  of  oorrection  for 
any  period  not  exoeeding  Ax  calendar  months, 
there  to  be  kept  to  hard  labour,  and  at  the  ex- 
piration of  foich  period  shnll  find  sr.roties  l>y 
recognisance  or  bond,  as  alorcEuid.  hiiii6.elf  iu 
twenty  pounds^  and  two  sureties  in  ten  pounds 
each,  or  one  surety  in  twenty  poiviids,  for  his  not 
so  ofiending  again  for  the  space  of  two  years 
next  ibUowIng;  and  In  ease  of  not  finding  such 
sureties,  shall  be  further  imprisoned  and  kept  to 
hard  labour  for  the  space  of  one  vcnr,  unless  such 
sureties  are  sooner  found ;  and  m  case  such  per- 
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toB  shall  BO  offend  a  third  time,  he  shall  be  guilty 
of  a  misdemeaoor,  and,  being  convicted  thereof, 
shall  be  liable,  at  the  discretion  of  the  (x>urt,  to 
be  tmuported  twjrand  the  eees-  for  eoveii  yeere^ 

or  to  be  iiiijiri-  ri  d  and  kept  to  hard  lal)our  in 
the  common  gaol  or  house  of  correction  for  any 
tern  not  eneeeding  two  years ;  end  in  Scotknd, 
if  any  penon  shall  so  offend,  a  first,  second,  or 
third  time,  he  shall  be  liable  to  be  punished  in 
liicu  manner  as  is  hereby  provided  in  each  case." 
— ^y  penKMii,  whether  qmliied  or  nnqtitUfied, 
found  L'xpoiiug  to  Bule  any  hare,  partridge, 
pheasant,  or  other  game,  either  foriinted  £5  or 
WM  liftUe  to  three  tnonthe*  impriiOBnient ;  and 
any  victuallers,  inn-keepei^  or  other  iuoh  per- 
sons having  game  in  their  poflsession,  unless  sent 
to  tlieiu  by  tMiiii)  gentleman  legally  qualiiied  to 
kill  it,  ineurred,  on  Moonnt  of  efwj  individual 
animal  of  it,  the  now  poflJahment  m  if  he  ex- 
poeed  it  to  sale. 

Theee  Uwt  will  eiolte  the  MkottidinMit  md 
horror  of  future  i^es ;  for,  besides  being  ooinbin- 
ed  with  niurierous  other  Btatutes  which  wrapped 
their  mcamug  in  obscurity  and  doubt,  and  ren- 
dered n  knowledge  of  them  almoet  unattain- 
able by  mnltitnrlcs  of  the  very  class  of  the  com- 
munity whom  thuy  most  deeply  affected,  they 
violently  outraged  the  netnni  rig^ti  of  tike  great 
body  of  the  people,  invested  tiie  w^dthy  with  a 
power  of  drcadfnl  opprf?sion  over  the  industri- 
ous, and  indicted  penalties  so  inordinately  severe 
M  to  oenfound  all  distiootion  between  venial 
trrppms  and  public  crimi?.  or  between  mistaken 
appreUeusion  and  flagrant  vice.  "That  these 
bwi^**  nauttked  Daniel  In  1807,  "should  eti. 
ginally  have  crept  into  our  code,  as  they  did,  at  % 
period  when  the  rif?ht?  of  the  subject,  being  nei- 
ther greatly  regarded  uor  well  understood,  were 
withootmaoh  ceremony  fettered  with  restrictions, 
if  not  surprising ;  but  that  they  should  be  suff  r 
ed  to  reproach  our  eututo-book  in  an  age  wiien 
freedom,  redaed  by  science,  boeili  the  enlarge- 
ment of  her  empire, — when  the  political  and 
moral  rights  of  all  order"?  of  men  are  submitted 
to  the  test  of  reason  and  the  touchstone  of  philo- 
sophy,— that  at  such  a  period  the  spirit  of  hard- 
ship and  iujustioe  should  so  conspicuously  display 
iteijilf,  reflects  a  dishonour  on  our  constitution, 
from  whioh  ite  oooaiderate  advooateemott  moit 
ardently  wish  it  relieved." 

The  new  game-law  of  1631  repealed  about 
thirty  previous  statutes,  reduced  the  subject 
within  aomewhat  practicable  limite,  removed 
doubts  and  ambiguities,  and  materially  lessened 
the  severity  of  the  system ;  yet  it  subetautiaiiy 
perpetuetee  the  whole  of  the  oppression,  and 
oontinaee  to  impose  an  arbitrary  and  gaiUng  yoke 
upon  the  industrious  portiont^  of  the  rural  com- 
mumty.  Game  now  iaciudus  hares,  pheasants, 
pnrtridget,  moor-gtme,  Uaek-gMue^  «nd  bustards. 
The  killing  of  game  by  any  person  on  a  Sunday 
or  on  Christmas-day,  incurs  a  penalty  ot£ii ;  and 
a  partridge  may  not,  without  the  like  finrfuit,  be 


killed  between  tho  lit  of  February  and  the  1st  of 

September;  nor  a  pheasant  between  the  Ist  d 
February  and  the  Ist  of  Octobw ;  nor  black-gtme, 
in  Semqaetehire,  Devomhiie^  and  the  Vew  ' 
est,  between  the  10th  of  December  and  the  Irt 
of  Sepiembery— ukd  in  otlier  dtatriots,  between 
the  10th  of  Deeenber  end  the  9CMk  of  August ; 
nor  grouse  or  red  game,  between  the  lOlh  ' 
December  and  the  1 2th  of  August :  nor  sny  bns- 
tard  between  the  1st  of  March  and  the  l»t  of 
September.  The  hying  down  of  poieon  to  kifl  ^ ' 
game  incurs  a  penalty  not  exceeding;  £\0  ;  aad 
the  poeaeesiog  of  any  one  head  of  game  by  a  j 
lieeued  dealer  later  than  lOdajo  after  ih»ar 
piry  of  the  legal  period  for  killing  it,  or  by  aaj  i 
other  person  later  than  40  days,  incitrs  a  penalty 
not  exceeding  ^1.   But  special  and  entire  ex-  , 
oeptioaa  are  made  in  thvonr  of  laadownen  and  ^  I 
of  gamekeepers  and  others  holding  annual  certifi- 
cates. A  landowner  who,  in  his  agreements  with  ,  i 
Mi  tenanta,  leeeifua  to  blmaelf  the  game  apoa  ' 
his  estate,  has  a  right  to  poreoo  and  kill  it  on  say 
part  of  the  land,  and  may  give  the  same  right  to 
any  certificated  persons.    A  tenant  whose  ksie 
oontaina  no  oovenant  raqMotittg  game,  may  kiS 
it,  but  is  liable  to  be  fined ;  and  a  tenant,  whf«e 
lease  reserves  it  to  the  landlord,  and  who  does  | 
not  obtain  from  the  ktter  expraaa  leave  to  pa^  | 
sue  it,  incurs  a  fine  of       for  every  act  of 
pursuit,  and  a  fine  of  / 1  for  every  head  of  game  j 
he  kills  or  captures,  and  also,  in  each  case,  the 
eoeta  of  ptoaeontien.  Every  penon  funding  s 
L^ame  certificate  on  an  annual  duty  of  £^  138.  Gd.  i 
may  sell  game  to  a  licensed  dealer;  and  ereiy 
dealer  in  gamff  nrnat  hold  »  Heenae  on  an  aaaml 
duty  of  £2.  *'  And  whereas,  after  the  commence- 
ment of  tbis  act."  fiays  the  statute,  "game  will 
become  an  article  which  may  be  legally  bought  | , 
and  iold,  and  it  ia  therefore  jnat  and  rcaaoaaUi 
to  provide  some  more  summary  means  than  now 
by  law  exist  for  proteotii^  the  same  from  Uss-  ^ 
pas8ers,'*-^then  follow  enaetmenta  in  the  mm  ' 
spirit  of  severity,  and  very  neatly  the  same  in 
substance,  as  tho.-<e  crutihing  ones  which  were 
made  in  the  9th  year  of  Gteorge  i  V and  which  we  , 
have  already  exhibited  nt  frill  length,-«hili 
these  very  Georgian  enactment<;  tbnnsdves  »r*  ; 
made  to  ountinue  in  their  |»iBtine  force  in  Soot-  ^ 
land;  lothnttiiorelaxatleftofthtaldhwitothe 
extent  of  permitting  n  United,  Uoensed,  and 
hesitating  traffic  in  game,  is  only  made  tbe 
occasion  for  excusing  and  strengtiiening  the  rig- 
orona  ajdrit  of  tho  whole  game-law  ejelem,  aad 
for  re-enacting  some  of  its  severest  penalties. 
Treepaaseis  in  search  of  game  by  day  are  aul^ 
to  adne  of  £8r-or  if  thqr  be  five  in  n«mber,t» 
a  fine  of  £5 ;  and  armed  trespassers  in  search  of 
game  by  nigbt  or  ;it  jinv  t^m^'  •>etween  an  kont 
after  sunset  and  an  hour  bclore  sunrise,  are»*" 
dietaUe  ft>r  a  mtsdemeanor.  A  peoal^  ef 
per  egg  is  exigible,  also,  for  n!l  the  eirgs  of  game* 
fowls,  swans,  wild-ducks,  teals  or  widgeons,  whidi 
either  BIO  deitrogpod  or  may  be  fiMud  is  n  heua 
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Tbegaine-laws,then,in  even  their  amended  form, 
lie  quite  •kin  ia  both  tpirit  and  tendenoy  to  tlift 
oppressive  game-laws  of  the  olden  times,  and  must 
be  reg&rded  m  grievous  to  the  landed  tenantry, 
impolitie  to  the  landed  gentry,  and  prejudicial 
to  the  whole  coinniunitj. 

Blackstone  nllf  frf^H  that  the  game-law  system, 
by  giving  every  man  an  exclusive  douiintuu  over 
his  own  land,  eneonragea  agrioaltnre  and  georgie 
imprnvement.     But  if  the  exclusive  right  of 
iiiliog  pfaeaaants  and  partridges  be  requisite  to 
domiaion  om  the  hmdi  of  a  fiurm,  the  exduiiTe 
right  of  killing  rats  and  mice  must  be  Teqoitfte 
to  dominion  over  tlie  huildiTs^rs  of  a  forroery ;  and 
if  the  restraining  of  a  tenant  trom  meddling  with 
pheasants  and  partridgea,  or  with  the  ^ggt  of 
teals  or  widgeons,  can  promote  the  good  cultiva- 
tion of  the  aoili  the  restraining  of  him  from  med- 
dling with  rata  and  nioe,  or  with  the  ovulet  and 
larwof  dertraetim  insects,  ought  also  to  promote 
lj  the  proper  management  of  the  farm  yir  l  The 
j  I  dominion  which  the  game-laws  give  a  landowner 
I  aver  the  aoil,  ia  mi  a  dominion  of  patnmaga,  or 
M  encouragement,  or  assistance,  or  legislation, — or 
!  a  dominion  of  mind,  or  of  knowledge,  or  of  silent 
I  majesty ;  hnt  It  ii  an  arbitrary,  physical,  and 
I  ^  naeompensating  control  over  eoma  of  the  produc- 
tiveness of  the  land, — a  sheer  power  of  intrusion 
aud  encroachment, — a  right  of  giving  some  dis- 
tnrbanee  and  tronble  in  person,  and  of  anthoriaing 
the  same  to  bo  pivm  hy  others.    Other  varietios 
I  of  dominion  over  the  soil,  quite  as  distinct  and 
^  &r  more  powerfal«  niefa  as  restrletloa  in  the  nae 
of  certain  manures,  prohibition  from  breaking 
i  up  grass  lands,  and  the  inculcation  of  a  certain 

I  ^  and  uniform  rotation  of  crops,  are  maintained 

I I  tHaong^ont  manj  aatatea,  in  Tirtne  of  ezpren 
covenants  in  leases ;  and  these  might  easily  he  so 

>  extended  and  multiplied  in  theory  as  to  reserve 
1 1  to  the  landlord  all  control  oTer  toil  and  produce, 
,  I  nd  to  make  over  nothing  to  the  tenant  but  an 
CTDpty  name ;  but,  so  far  from  encouraging  agri- 
culture, they  encumber  and  embarrass  it, — and 
in  the  ezaot  d^^rea  in  which  they  reserve  donii> 

aion  to  the  landlord,  they  enfeeble  and  cripple 
I  an  intelligent  tenant,  and  detract  from  the  in- 
'  I  triage  value  of  bis  farm,  and  prevent  him  from 
j  either  improving  the  soil  or  contributing  to  the 
national  wealth.  Yet  a  tenant  know^  tVie  prrrisc 
limits  of  these  instruments  of  dominion,  and  has 
I  volantarily  subjected  himwlf  to  them,  and  can 
'  calculate  the  amr  mt  <  f  produce  which  they  will 
i  prevent  Iiim  from  realizing ;  but  he  has  bad  no 
'<  option  respecting  the  game-law  instrument  of  do- 
'  minion,  and  knows  not  how  many  intmnoDi  and 
interferences  it  may  make  upon  his  grounds,  and 
cannot  guess  whether  he  wiU  be  annoyed  most  by 
*n  esoeM  of  game  infetting  hiBfieIda,orby  an  ex« 
^  cess  of  sportsmen  pursuing  the  game. 

Another  reason  assigned  by  Blackstone  for  the 
game-laws,  is  that  they  preserve  the  several  spe- 
cies of  game  from  being  extirpated  by  a  general 
'  Ufatrty.    But  this  reaMn  powerfkllj,  though 


tacitly  and  indirectly,  contradicts  the  preceding 
one;  for  it  asmimaa  that  the  wild  animals  desig- 
nated game,  as  well  ns  the  largf^r  wild  animals 
not  so  designated,  arc  liable  to  be  completely 
driven  before  the  onward  march  of  sodety,  and 
to  he  utterly  exterminated  by  the  progress  of  the 
arts  of  social  life ;  and  it,  therefore,  concedes 
that  the  forcible  or  statutory  conservation  of 
game  oppoiea  the  true  interests  of  the  aggregate 
community,  and  nets,  in  particular,  as  a  check 
upon  the  sweeping  power  of  thorough  agricultu- 
ral improvement.  If  the  unrestrained  develop- 
ment of  social  energy,  called  ambiguously  by 
Blackstone  "general  liberty,"  and  involving  the 
uiudidcatlon  or  removal  of  every  natural  hinder- 
anoe  to  the  thorough  prosperity  of  agriculture 
and  the  other  arts  of  civilized  life, — if  this  tend 
to  extirpate  the  hare  and  the  partridge  and  other 
game,  as  certainly  as  it  tenda  to  extirpate  the 
wolf  and  the  fox,  then  the  principle  of  protecting 
game  by  statute  law  is  the  tmme  in  kind,  quite 
as  unjustifiable  and  essentially  as  foolish,  as  would 
he  the  principle  of  IcgaQy  protecting  the  wolf 
and  the  fox, 

A  third  reason  assigned  by  Blackstone  for  the 
game-  kws,  is  the  prevention  of  tdlenen  and  diid> 
pation  in  husbandmen,  artificers,  and  others  of 
lower  rank,  which  would  result  from  universal 
license.  But  if  it  be  a  good  thing  for  gentlemen 
to  pursue  game,  how  comes  it  to  be  a  bad  thing 
for  husbandmen  and  artificers  to  pursue  it  ?  or 
are  idleneas  and  dissipation  irreproachable  quali- 
ties in  landlords,  and  vicious  quidities  in  tenantal 
or  do  squires  and  noblemen  and  certificated  gen- 
try take  upon  themselves  the  whole  rare  of  game, 
and  go  through  the  toil  of  pursuing  and  killing 
it,  just  that  they  may  shield  yeomen  and  plough- 
men from  temptation  to  vice?  or  can  all  the  al- 
leged idlen^  and  dissipation  which  would  have 
roulted  from  universal  license,  bear  a  moment's 
comparison  with  the  torrents  of  demoralisation 
and  misery  which  have  contiunonKly  issued  from 
ail  sorts  of  violations  of  the  game-laws,  between 
the  pettiest  infractions  and  the  most  syslematie 
poaching,  and  swept  across  the  \vfir,lc  surface  of 
rural  society  /  Besides,  if,  according  to  Black- 
stone's  second  reason,  an  universal  lioenae  would 
speedily  extirpate  game,  the  very  l)est  method 
of  putting  an  end  to  all  the  alleged  temptations 
to  idleness  and  dissipation,  would  just  be  to  give 
that  license,  when  ^e  evil  would  soon  and  far 
ever  cure  itself. 

A  fourth  reason  assigned  for  the  game-laws — 
and  said  to  be  a  reason  oftener  meant  than  nvowed 
by  the  abettors  of  these  laws — is  the  prevention 
of  prtpnlar  insurrections  and  reoi^tiince  to  govern- 
ment by  disarming  the  bulk  of  the  people.  But 
the  people  can  keep  many  formidable  weapnos  in 
ppitc  of  the  game-laws  ;  and  some  might  clandes- 
tinely keep  prohibited  weapons  out  of  mere  irri- 
tated fteling,  who  would  never  think  of  keeping 
them  under  universal  Beense ;  a&d  few  or  none 
could  learn  from  the  peaceable  pursuit  of  game 


Digitizcu  by  Google 


398 


GAME-LAWS. 


any  rudimental  knowledge  of  military  science  ; 
\rhile  many  unavoidably  acquire,  fVom  systematic 
violation  of  the  game-laws,  both  a  daringness  of 
disposition  and  an  expert  use  of  fire-arms  which 
may  render  them  truly  dangerous.  Nor  during 
all  the  periods  of  the  game-law  syetcm  preceding 
the  invention  of  gunpowder,  do  statesmen  and 
barons  ever  seem  to  have  contemplated  the  dis- 
arming of  the  peasantry  as  either  an  object  or  an 
effect  of  the  game-laws  ;  for,  in  those  times, 
hawks  were  chiefly  used  for  killing  birds,  and 
hounds  and  nets  for  killing  quadrupeds,  and 
neither  hawks  nor  hounds  were  in  any  risk  of 
buing  used  as  ancillaries  of  sedition. 

A  fifth  reason  fur  the  game-laws — though  not 
assigned  in  the  same  formal  manner  or  by  the 
same  professional  class  of  writers  as  the  preceding 
four — is  the  policy  of  alluring  the  landed  gentry 
to  reside  in  the  country,  by  the  provision  of  a 
fascinating  and  aristocratic  amusement.  "If  the 
game-laws  may  be  regarded  as  somewhat  favour- 
ing the  propensities  of  the  upper  ranks,"  says  a 
writer  who,  on  almost  all  other  grounds,  condemns 
these  laws,  "  their  policy  may  not  be  in  this  re- 
spect greatly  erroneous.  There  is  a  selfishness  in 
insisting,  that  no  laws  ought  to  accommodate 
themselves  to  these  propensities.  The  very  sta- 
tion of  such  persons  excludes  them,  in  great  mea- 
sure, from  such  diversions  as  make  part  of  the 
recreation  of  the  lower  classes.  That  the  same 
partial  spirit  which  may  be  deemed  to  distin- 
guish the  game-laws,  should  pervade  and  quicken 
our  whole  legal  system,  is  not  a  thing  to  be 
wished;  hut  when,  as  in  the  present  instance, 
the  resulting  consequences  are  not  evil,  to  call 
towards  them  that  feverish  spirit  of  discontent, 
which  tends  to  extinguish  the  social  character  of 
man  in  civil  community,  is  neither  liberal  nor 
wise.  If  these  laws  answered  only  this  one  end, 
the  inducing  persons  of  rank  and  property  to 
reside  more  on  their  estates,  by  securing  them  a 
local  amusement  suited  to  their  inclination  and 
taste,  this  alone  ought  to  weigh  much  in  concili- 
ating our  approbation  towards  them.  A  sensible 
modern  writer,  remarking  on  a  district  in  York- 
shire, where  the  landed  proprietors  chiefly  reside 
on  their  estates,  observes,  that  '  the  good  effect 
of  this  are  everywhere  visible  in  the  improvement 
of  agriculture,  in  the  repair  of  the  roads,  in  the 
administration  of  justice,  and  in  the  good  order, 
comfort,  and  general  happiness  of  the  people.' 
Whatever  t«nds  to  counterpoise  the  attractions 
which,  in  the  progress  of  opulence  and  refinement, 
the  metropolis  of  a  great  kingdom  everywhere  pre- 
sents, ought  not  OD  slight  grounds  to  lie  discour- 
aged. The  true  strength  and  greatness  of  a  state 
are  in  proportion  to  the  virtue  of  its  subjects; 
the  empire  of  virtue  is  extended  by  whatever 
weans  the  inclination  from  ptirsuits  by  which 
the  mind  is  contaminated  and  debased ;  the 
sports  of  the  field  contribute  to  this  effect,  and 
more  particularly  among  those  whom  such  pur- 
suits are  most  likely  to  solicit  with  effect;  and  to 


these,  therefore,  they  are  with  reason  more  exclu- 
sively reserved."  But  if,  according  to  a  former 
reason,  the  pursuit  of  game  induces  idleness  and 
dissipation,  it  can  only  debase  the  landed  gentry 
and  unfit  them  for  their  duty  to  their  tenantry; 
or  if,  according  to  the  present  reason,  it  contri- 
butes to  elevate  public  morals  and  to  extend  the 
empire  of  virtue,  it  ought,  in  all  sound  policy,  as 
well  as  on  every  principle  of  justice  and  benevo- 
lence, to  be  conceded  as  freely  to  the  great  bulk 
of  the  people  as  to  the  upper  ranks.  The  stated 
residence  of  a  landowner  on  his  estate,  though 
naturally  fitted  to  confer  great  benefits  on  his 
tenantry,  and  though  generally  a  duty  obligatory 
upon  him  to  society,  is  not,  in  every  instance, 
beneficial,  but  may,  through  the  perversities  of 
his  character,  be  transmuted  into  a  source  of 
great,  positive,  and  manifold  evils ;  and  when- 
ever the  attachments  of  a  landlord  to  the  country 
are  so  feeble  in  power,  so  gross  in  nature,  lo 
limited  in  range,  and  so  wofully  destitute  of  all 
sense  of  proprietorial  responsibility,  of  all  patriot- 
ism, of  all  feelings  of  justice  to  his  people,  and  of 
all  enlightened  regard  to  the  interests  of  agricul- 
ture, that  the  mere  exclusive  right  to  pursue 
and  kill  game  shall  draw  him  away  fur  a  season 
from  the  whirl  of  fashionable  life  in  the  metro- 
polis, we  have  too  serious  cause  to  apprehend 
that  his  presenco  in  the  country  is  quite  as  likely 
to  do  harm  as  good.  See  the  article  Ab8e.xtee- 
iBM.  As  to  any  district  either  in  Yorkshire  or 
anywhere  else,  where  landlords  and  farmers  live 
together  in  the  mutual  discharge  of  duty  and 
the  common  enjoyment  of  prosperity,  the  very 
residence  of  the  former,  and  still  more  the  be- 
nign influence  which  attends  it,  must  be  ascribed 
to  attractions  and  excellencies,  not  arising  from 
the  exclusive  pursuit  of  game,  but  existing  in 
spite  of  it. 

A  sixth  reason  for  the  game-laws — somewhat 
akin  to  the  preceding  one,  but  far  more  subtle 
and  imposing — is  an  alleged  exclusive  right  to 
the  game  of  a  cultivated  country,  founded  on  the 
circumstance  of  their  being  fed  by  the  produce 
of  land.  "  In  a  highly  cultivated,  well-peopled 
country,"  it  is  said,  "  no  animal  can  properly  be 
considered  as  wild.  All  are  supported  by  the 
property  and  labour  of  those  who  cultivate  the 
soil.  Some  from  their  peculiar  instincts,  are, 
indeed,  less  capable  than  others  of  being  entirely 
appropriated,  and  therefore,  like  lands  uninclosed, 
are  held  as  a  joint  property.  But  he  who  has  no 
land,  and  oonsequently  contributes  nothing  to 
their  maintenance,  is  no  more  entitled  to  any  use 
of  them,  than  the  inhabitant  of  one  parish  is  to 
a  right  of  commonage  on  the  waste  lands  of  an- 
other ;  and  he  who  chooses  to  reside  in  a  town, 
and  to  keep  his  property  in  money,  has  no  more 
a  pretence  to  seize  to  his  own  use  a  hnre  or  a 
partridge,  than  a  sheep  or  a  goose,  from  him 
who  has  chosen  to  vest  his  property  in  land.  In 
the  former,  as  in  the  latter  case,  he  ought  to 
tempt  the  owner  to  sell  what  is  wanted."  This 
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'  arsTim^nt.  W  it  observed,  refers  to  "  a  highly  cul- 
I  tivated,  well-pcoplcd  country,"  or  to  the  ordinary 
I  oonditions  of  general  fMmdng  and  cultitmtion 

under  which  most  of  the  r^nmo  of  Britain  occur; 

BO  that  it  affects,  not  landlordit  merely,  but  very 
I  specially  all  eultivatora  of  tend,  whether  capital- 
I  ist>  or  labourers,  and  likewise  all  who  have  a 
'  money  interest  in  the  land's  produce.    If  game, 

I like  die  deer  of  parks,  were  wholly  supported 
wiAiA  uneultiTnted  enclosures,  they  might  truly 
be  regarded  as  the  exclusive  property  of  the  par- 
'  ties  to  whom  the  encloeur^  belonged ;  bat  since 
I  they  ■rempported  en  tendi  en  which  the  Anner 
ha^  Livislied  b<:.th  his  capital  and  his  care,  and  on 
'  which  the  fium-workman  has  expended  his  pro- 
l  dnetiT*  tehouT,  and  to  which  the  Ytttage-ertiBan 
I  and  the  city-merchant  look  for  the  returns  of 
food  which  they  have  tacitly  bargained  with  the 
rural  community  to  receive  in  exchange  for  their 
I  Tillable  and  city  productions,  the  game^  according 
to  the  Very  principles  of  the  argument  itself, 
must  clearly  belong  in  the  first  instance  to  the 
^  farmer,  is  Ae  next  to  the  fiurm-labonrec,  in  the 
. .  next  to  other  productive  classes  of  the  cotniim- 
'  nilj,  and  last  of  all,  to  the  landlord, — who,  in 
many  an  instance,  is  the  mere  passive  proprietor 
of  the  land,  and  adds  nothing,  either  diiectty  or 
inH-rc "tly.  to  its  productiveness. 
I      We  sum  up  our  observations  on  the  game-laws 
1  in  three  dansear-they  viotete  the  natorat  light 
of  man,  they  rest  on  a  basis  of  political  injustin  , 
and  they  mar  the  loyalty^  oontentmenti  and  gen- 
eral good  feeling  of  the  great  haik'<rf  the  omd> 
munity ;  and  w  e  shall  illustrate  these  by  a  brief 
•11  tatlon  from  the  very  writer  who  states  and 
itrgues  the  fifth  of  the  reasons  noticed  by  us  in 
,  defenee  of  the  game-tewi      No  right  which 
!»attire  has  bestowed  oupht  to  be  circumscribed 
in  its  eigoyment,  merely  by  the  will  of  those  who 
'  nle.  We  are  told,  indeed, '  that  in  theae  pro- 
hibitions, arising  out  of  the  gyme-laws,  there  is 
Tin  natural  injustice,  as  some  have  weakly  enough 
iupposed,  since,  as  Puffcndorf  observes,  the  law 
j  dioca  not  hereby  take  from  any  man  his  present 
property,  or  what  was  alrearlv  his  own,  but  barely 
'  abridges  him  of  one  means  of  acquiring  a  future 
property,  that  of  occupancy,— ^whleh  indeed  the 
'   law  of  nature  would  allow  him,  but  of  which  the 
laws  of  eodtty  have  in  most  instances  very  justly 
and  reasonably  deprived  him.'   Even  the  con- 
en  rrent  testinony  of  such  justly  valned  author^ 
ties  as  Blackstone  and  Pnfl"  nrlorf,  cannot  rcoon- 
j  cile  to  oax  reason  a  principle  so  directly  adverse 
to  every  axiom  on  which  tho  equal  Hherty  of 
man  is  founded.    The  laws  of  society  can  in  no 
iostanoe  justly  and  reasonably  deprive  nuuikind 
:  of  any  one  right  which  Vature  would  allow  tiiem. 
'  Ihia  position  annulled,  all  our  natural  liberties 
*Tf^  annihilated.    At  once  to  value  those  liberties 
as  sacred,  and  to  hold  such  a  position  as  orthodox, 
ii  utterly  impossible.   I  oonfeea  thai  I  always 
•aspect  a  fallacy  in  that  reasoning,  from  what- 
1  ever  foirter,  or  from  however  renowned  an  au- 


thdrity,  which  trnd-^  to  shake  the  basis  nf  the 
natural,  or  what  is  ihe  same  thing,  the  just  and 
moral  freedom  of  man.  The  ooneeqaenoea  in* 
volved  in  the  ^t^  t-c  doctrine  are  too  important 
to  escape  the  observation  of  reflective  minds.*  * 
The  kwa  for  the  pmervation  of  game  certainly 
depart  more  widely  from  the  line  of  genuine 
political  justice,  and  expose  the  humble  unqua-  j 
lified  claiacs  of  the  oommunity  more  to  the  ha-  j 
uid  of  punishment,  and  the  oppression  of  power,  ' 
than  any  nitional  advocate  of  moral  equality  can  j 
consistently  approve.  *  *  That  the  act  of  destroy- 
ing game  te  not  nuitm  in m  is  evideni;  f>r  if  it 
were,  the  legislature  could  not  Itcenpp  it  V  it 
only  the  want  of  true  wisdom,  but  the  want  of 
ootnnon  justice  in  thcM  alatates,  requires  the 
most  earnest  and  attentive ooonderation  in  those 
who  administer  in  the  government  of  the  state. 
Every  amendment,  however  minute,  in  tho  de- 
fective part  of  its  legidatiTe  eyaten,  la  an  ini> 
mcnso  acquisition  of  strength  to  our  constittition. 
It  takes  a  weapon  from  the  armoury  of  its  ene« 
mies,  and  knita  more  dceely  the  union  of  its 
friends.  Unwise  laws  are  the  worst  foes  of  a 
state.  The  public  statutes  should  perpettiate 
and  keep  alive  the  great  principles  of  practical 
freedom." 

GANG.  A  oootae  or  alip  of  the  thatching  of* 

house. 

OANGLIOF.   A  tumour  upon  a  tendon  or 

tiin?i-le,  or  a  knot  in  the  course  of  a  nerve.  The 
ganglia  of  the  nerves  of  the  horse  have  a  greyish  I 
odour,  are  exceedingly  various  in  form  and  size,  I 
and  occur  chiefly  on  the  larger  nerves  of  involnn-  ' 
tary  motion.   The  bandies  of  nerx'ons  filaments  ' 
in  a  large  ganglion  6rst  separate  and  then  reunite  ! 
bat  thoae  of  a  imall  ganglion  are  too  minute  fbr  j 
observation.    "As  nerves  of  involtintary  motion,  | 
and  such  as  are  particularly  doitined  to  general 
Beneibility,**  remarks  Mr.  Dehbere  Blaine,  "are  | 
those  which  principally  arise  ftWA  ganglia,  so  we  | 
are  led  to  conjecture  that  they  are  destined  to  ' 
place  the  nerves  they  belong  to  out  of  the  control  I 
of  the  will,  as  well  a*  to  feiroiah  fresh  reteya  of 
nerrous  onrrp:v  whirh,  it  is  remarkable,  be«x>me,  1 
by  their  means,  probably  incapable  of  fatigue  or  i 
edttuation.  Thue  the  hotae  ^  thirty  continues  | 
to  respire  with  equal  ease  as  he  did  at  five,  unless  '  I 
his  lungs  have  become  disorganised ;  neither  by  I 
any  act  of  his  will,  is  he  capable  of  stopping  the 
respiratory  inhalaticHi.  The  nerves  of  sense  are  \ 
five  or  six  times  larger  than  nenrefl  of  motion,  ' 
which  was  necessary,  as  well  from  the  importance  - 
of  their  office,  as  that  Ihey  receive  in  general  no 
accession  of  vigour  from  ganglia."    Fifiiilar  re- 
marks might  be  made  upon  Uie  ganglionic  system 
4rf  other  vertehtmted  ammali.  Bot  in  the  ease  of  | 
luflOOwfti  ft  861168  of  ganglia  with  their  connoeting  i 
filaments,  utuated  consecutively  in  head,  thorax,  i 
and  abdomen,  perform  offices  corresponding,  not  ' 
only  to  those  of  the  nerves  of  invohmtarf  motion  ' 
in  vertebratod  animals,  but  to  those  also  of  the  '. 
other  nerves,  and  even  to  those  of  the  brain.  The  | ! 
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gasj^  of  the  wv«r&I  i^Dients  of  inaects  gene- 
niSlj  ramify  their  own  department*,  and  at  the 
•ame  time  are  but  slightljr  connected  with  one 
aooiher;  and  hoDoe,  &ot  onl/  tbe  diffusiveness 
•nd  ooiB]iMstiv»  obtOMBMi  of  MOMtioii  in  in- 
sects, >iut  'Jir  p<-iwcr  of  motion  which  one  segment 
of  a  waap  or  other  insect  retains  for  a  considerable 
tlOM  tftor  iU  wparstkm  ftotn  the  other  segments. 

GAKQREKE.  A  disease  in  tho  hnlbs,  the 
young  shoots,  the  leares,  the  flowert,  and  the 
froit  <^  many  plants.  A  dry  gangrene  attacks 
tbe  bolbe  of  eaffron,  tbe  jvmng  plants  of  the  po- 

tato,  Fim^  tlic  Fh"ot9  and  grct  n  T  linir-  of  some 
other  plant?,  and  causes  them  to  shrink,  shrivel, 
hlaeken,  and  perish ;  and  this  it  eanaed,  in  the 
case  of  the  saffron  bulbs,  by  parasitical  fungi  of 
the  Lycoperdon  tribe, — in  the  case  of  the  potato, 
by  morning  frosts, — and  in  the  case  of  other 
pirate,  bjr  either  eseeeeive  oold  or  esoeeeiTe  heat. 
A  Wet  gangrene  attacks  leaves,  flowers,  and  fruits, 
and  causes  them  to  become  suooeasiTely  soft, 
mokt,  ud  icboroos ;  and  this  mtf  ariee  either 
from  oontnsion,  from  excessive  mowtufeiy  or  from 
•  plethoric  habit  in  the  plant. 

GANGRENE.  A  putrefying  state  of  an  organ 
Of  part  of  a  diieaeed  tninaL   It  ie  the  eeine  ee 

Bphacehis  or  mortificaf iun ;  constitutes  the  last 
Stage  of  the  most  violent  kind  of  local  inflam- 
mation ;  arises  from  the  rupture  of  the  local 
blood-vessels  by  the  congestive  action  of  the  in- 
flammation ;  and  consists  in  the  decomposition 
of  the  effused  blood  and  the  ruptured  tissues. 
The  diseharge  from  a  gn^renoae  organ  is  dark- 
Oolo'iTod,  and  has  a  peculiar  and  very  oflVnsive 
nneU  ;  and  the  attendant  symptoms  indicate 
linlting,  debility,  and  excessive  danger.  Gan- 
grene in  any  important  organ  it  inctuaUe ;  but 
external  gangrene  arising  from  a  wound  or  a 
eontusion  may,  in  the  case  of  the  horse,  be  sue- 
eeaeively  aoari6ed,  fomented,  and  dreaied  with 

digeetive  liniment,  oil  of  turpentine,  or  caniplior- 
ated  spirit  of  wine. — Epidemic  pneumonia  in 
Oattle,  ending  in  congestion  of  the  lungs,  and 
in  internal  effusion  of  blood,  was  formerly,  but 
somewhat  incorrectly,  called  (rangrenous  inflam- 
mation of  tbe  lungs. — Dreadful  diseases,  of  the 
appeanmoe  of  gangrenous  epidemies^  have  oooof- 
eionally  prevaiUd  among  the  human  population 
of  some  districts  of  Europe,  in  consequence  of 
tbe  use  of  ergotted  rye.   See  the  article  Eboot. 

QAP.  A  breaoh  or  opening  in  a  fenoe.  This 
TiRme  is  sometimef!  applied  nlso  to  any  partial 
disruption  in  the  internal  organism  of  a  plant. 
OARCINIA.  See  Maneoarnw  and  Gahbook, 
OARDKN.  A  piece  of  gmund  laid  cdit  for  the 
careful  cultivation  of  fruits,  flowers,  and  kitchen 
vegetables. 

t^'ifiiafion,  i^c. — The  consideration  of  the  posi- 
tion of  the  garden  with  reppt-ot  to  the  mansion- 
house  properly  belongs  to  the  subject  of  LAsr>scAi>£ 
OABnnrnro;  which  aee.  It  may  only  here  be  re- 
marked that  of  Info  it  lir\8  become  fashionable  to 
plaoe  the  fruit  and  kitchen-garden  at  perhaps 
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half-a^mile's  distanoe  or  mete  from  tte 

In  man}  this  has  been  found  inconreoient. 
It  can  seldom  happen  th'\*.  thf»  rrirdtn-walk  msy 
not  be  effectually  concealed,  by  mtajis  of  ahrobi 
and  low  growiof  treeei,  eo  aa  not  to  be  issD  it 
least  from  the  window  s  of  the  public  rooms,  and 
the  garden  yet  be  situated  much  nearer  to  the 
house.  It  it  aoareely  neeeamiy  to  eboerve,  thst 
an  access  for  carts  and  whod  barrows,  without 
touching  the  principal  approach,  is  indispecsaMe. 
Some  of  the  circumstanoes  which  are  considered 
as  oonstitiiting  tim  beet  kind  of  ritoatiaa 
hvTf  mentioned,  and  these,  it  may  be  remarked, 
ought  never  to  be  altogether  sacrificed  to  effect 

Shelter  is,  in  our  climate,  a  primary  conaiderstion. 
This  may  in  part  he  derived  from  the  natural 
and  situation  of  the  ffround.    Gentle  dechvitteii  it 
the  bases  of  the  Foutn  or  south- west  sides  of  bill*, 
or  tbe  sloping  banks  of  winding  rivers  with  s  omilac  | 
esposore,  are  tiierefbre  very  dMinblc.  If  plsntstioni 

exiit  in  tlie  neighbourhood  of  tbe  hou^,  or  of  ilt 
site  intended  for  the  hou-^e,  the  planner  of  a  garden 
naturally  looks  to  thetn  for  his  principal  sbeltrr;  ^ 
taking  care,  however,  to  keep  at  areaatmabledistsnet  . 
from  them,  so  as  to  guard  sgaiasttlie  evil  flf  kds|  |i 
»hadetl.    If  tbe  plantstiotis  be  young,  and  eOBtsis  i' 
b*ech,  elm,  oak,  and  other  tall-prowing  trees,  allows  i' 
ance  is,  of  course,  madi-  r<  r  ine  future  progre** of 
the  trees  in  hei>;ht.    It  k«  a  rule,  that  there  should 
Ik*  no  IhII  trees  on  the  south  side  of  a  garden,  to  ■ 
very  considerable  distance;  for  duriiM  winter  ssd  j| 
t-Hrly  »i|>ring,  tbey  liing  their  lengthened  shadow ists  < 
the  garden,  at  a  time  when  every  sun-beain  is  valu- 
able.   On  the  east  alio  they  should  be  suflSriently 
removed  to  aduut  the  early  morning  ray?.    1  hf 
vantsge  of  tbi<  is  conspic-uous  in  the  spring  mootitf« 
Wboi  bc^r-frost  often  restx  on  tbe  tender  buds SBI  ' 
flowers:  if  this  be  gradually  dissolved,  no  hansel  j, 
sues :  but  if  tbe  blossom  he  alt  at  once  exposed  folk*  '  < 
powerful  rays  of  the  advancing  sun  when  he  ovrrfop' 
the  trees,  the  i-udden  transition  from  cold  to 
often  proves  destructive.    On  tbe  west,  end  particu- 
larly on  tbe  north,  trees  may  approach  nearer,  and 
be  more  crowded,  as  from  these  oireetions  the  ntort 
violent  and  the  coldest  winds  assail  us.    If  forest^  i 
tree«  do  not  previously  exist  on  the  territory,  strees 
plantations  must  he  reared  as;  fast  as  possible.  Tbe 
sycamore  or  plar»e-tree  of  Scotland,  is  of  tbe  ntoei 
rapid  growth,  making  about  six  feet  in  a  season ;  next 
to  it  may  be  ranked  the  larch,  which  gsins  abo^ 
foar  feet;  and  then  follow  the  spruce  and  bahn-et  , 
Gilead  firs,  whicfi  ur(^^^•  between  tin  rr  and  four  feet 
in  the  year.    W  alls  and  quick  beiif;c3  are  subordinate 
uieaiis  of  shelter,  to  be  ^okcn  of  by  and  by. 

The  beat  general  sxposere  for  a  garden  most  cvi' 
dently  be  towards  tbe  south :  and  a  gentle  declivi^ 
in  that  direction,  equal  perhaps  to  a  fall  of  one  fix*  I 
in  thirty,  is  deemed  very  desirable  ;  effectual  dfii^  ' 
ing  heing  in  this  rase  easily  arromplished. 

Hater  is  not  to  be  forgotten.  If  a  slresinlet  a» 
he  brought  to  flow  throegb  the  eardeo.  it  may  be 
rendered  condncive  botbto  convemeneeaadaiecnty. 
Where  this  cannot  be  accomplished,  tbe  ritnitim 

-hould  he  such  that  water  may  be  conveyed  by  pip« 
(roni  some  iicighhourii>g  i>treajn  ;  soft  or  river- water 
lieing  greatly  preferable,  for  the  purposes  of  tbe  hor- 
ticulturist, to  that  of  springs  or  wells.  M'here  run- 
ning water  cannot  be  comnNUided,  recoorse  is  bad  to 
a  lake  or  pond,  it  being  known  that  water  fred|yM^ 
posed  to  the  air  and  sunshine  for  some  time,  beMne*  i 
•  (>ui|  iiratively  soft,  and  fit  for  tbe  nottrishnMat  d  ji 

pliinls.  ■ 

In  selecting  ground  for  a  garden,  the  plants  growinj 
naturally  on  the  surfoce  uould  be  noted,  as  from 
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ikm  a  pretty  correct  opinion  mny  l>e  formed  of  the  [  of  materials  admit  of  the  branches  of  the  tfec*  heing 
qualities  of  tlir  «o(V.    The  .<'//'-v(>i7  should  aUo  be  ex-       '   ■  ■  ■    '         i     -.i     .  ».  .  wi 

amuied.  If  this  b«  rwlically  had, — such  as  an  iron- 
till  mixed  with  gravel, — no  draining,  trenching,  or 
mMuriiig  will  ever  prove  m  elbetual  nattiji  if»  oo 
the  eoDtnrj,  the  subsoil  be  tolerably  good,  the  tor- 
fiice  may  hn  greatly  meliorated  hy  these  means.  In 
every  garden,  two  varieties  of  ^o\\  are  witrited, — a 
■trangatxi  a  light  one. — or,  in  other  wurd^i,  a  clayey 


(I 


i|  loam  and  a  mmdy  loam, — diSerent  plants  requiring 
f  tfae«e  respective  kinds.  For  tbe  general  soil.  ■  town 
[  I  cf  niddliiu  qinlUf ,  tnit  pirtiikiqg  ratlier  of  Um  auAj 
■  I  than  tlie  ekvwy,  ic  leooanted  ibe  beat. 

I  Eiidoture  WaJh. — When  the  situation  is  fixed 
!^  on,  tbe  next  consideratioa  is  the  eaclosing  with 
I'  weDl  Suppasiug  a  garden  to  be  about  an  acre 
I '  in  extent,  and  the  ground  sloping  gently  to  the 
south,  the  nile  is,  that  the  north  wall  may  be  14 
|,  feet  high;  the  south  wall,  10;  and  the  other 
1 1  walls,  about  IS.  In  %  krger  garden,  oontaining 

,  porhap;  f  iiir  acres,  the  north  wall  is  Kometimes 
1 1  raised  IS  feet  high ;  the  side  walls,  or  those  on 
\\  tlweut  and  west,  15;  and  the  soath  wall,  not 
1 1  mor*  than  12.  On  a  dead  level  the  north  wall  is 
i  generally  made  Ki  feet  high  ;  the  east  and  west 
walls  V6^ ;  and  the  south  wall,  11.  It  may  be 
il  obserred,  tiiM  waUs  higher  tiian  IS,  or  at  moat 
j|  14  feet,  are  necessary  only  f  r  pear-trees  ;  peach, 
'  nectarines,  aprioot  and  plum-trees  seldom  requir- 
I  ing  mora  th«i  IS  fisei  It  xbaj  also  be  right  to 
notice,  that  the  terms  north  and  south  wall  are 
'  here  used  to  denote  the  north  and  south  side=!  if  ;l 
I  square  or  parallelogram;  but  that,  in  speaking 
ofwalMhiit,if  ithanid  thatpwiefaor  fig  trees 
|!  roqnire  a  south  wall,  this  must  be  understood  to 
^  tn«m  a  wall  with  a  south  aspect,  or  what  is  iu 
I  reality  the  ttorth  wall  of  the  garden.  There  are 

two  motives  therefore  for  raising  this  wall  sorn 
.  feet  higher  than  the  others ;  first,  sheltering  the 
g&rden  irom  the  northern  blast ;  and,  in  the  next 
plioe,  the  ptoettnag  of  ample  spaee  for  tnining 
the  fin-^r  kinds  of  fruit-treea  on  the  south  side  of 
the  wall,  or  beet  aspect  of  the  garden.  Many 
gMdeoers  ate  of  ophiioa  that  the  best  aepeet  for 
a  fruit-wall  in  this  country  is  about  one  point  to 
the  eastward  of  south  ;  such  walla  enjoying  the 
benetit  uf  the  morning  suu,  and  being  turned  a 
Uttle  from  tbe  violent  west  and  aaQtb-west  winds. 
South-east  is,  for  the  same  reasons,  accounted  by 
many  a  better  aspect  than  south-west.  The  south- 
west and  weet  walls  are  asstgned  to  froits  which 
do  not  require  so  much  heat  to  ripen  them  as  is 
necessary  to  tho«<>  above  raentioned ;  such  arc 
cherries,  luany  kinda  of  pearSj  and  apples.  The 
north  walls  are  appropriated  to  apples  and  pears 
for  baking,  pltiras  nnd  mnr.  Ua  cherries  for  pre- 
■enring;  and  »  few  may-duke  cherry,  white  cur- 
rant and  gwelwwj  trMS,  are  sometimes  tndned 
against  these  wnlls  with  (lie  idew  of  their  aflbrd- 
ing  a  late  crop. 

Bricks,  it  is  generally  allowed,  are  tbe  best  mate- 
MaI  of  which  to  construct  the  walls.  The  foundation 
uid  iM^iueiit  are  often  mtule  uf  cotuiitoti  lnulilwiif 
sandstone,  while  the  superstructure  is  brick;  and 
sometimes  tbe  back  part  of  the  wall  is  of  sandstone, 
and  the  front  only  01  brick.  Sandstone  which  rises 
in  flags  is  the  hest  Sttbsiitate  fbr  bricks.  Both  kinds 
II. 


iiiiiU'ii-in  rii^iihirly.  and  without  (lifTifuliy .  Where 
tlu!  walls  art;  uf  cumuton  rubble  buiUiiiig,  &  trellis  of 
spars  is  sometimes  placed  againtit  them,  and  to  this 
trellis  tbe  branches  are  tied  with  osier-twigs  or  rope- 
jrara.  Tbis  is  regarded  ess  very  good  plan;  but  the 
expense  i*  considerable,  as,  to  prevent  the  lodging  of 
insects,  the  trellis  must  be  smooth  and  painted.  The 
trees  thus  enjoy  the  -.helter  and  reflected  beat  of  the 
wall,  without  being  injured  by  its  dampness  in  rainy 
weather;  and  as  the  wall  is  not  injured  bv  the  driv- 
inf  and  drawing  of  Mils»  there  are  fewer  larki^g>places 
for  tbe  wood-loeae  and  tbe  innl.  Tbe  rails  of  tbe 
trellis  are  made  closer  or  wider  acronling  to  tbe  na- 
ture of  the  tree  to  be  trained  agaijist  it.  In  a  t«»w 
instances  in  Scotland,  walis  liave  been  built  of  differ- 
ent kinds  of  whinstone,  chiefly  greenstone  and  basalt. 
Thcee  minerals,  on  account  of  their  almost  black 
colour,  are  calcuUted  to  absorb  and  retain  more  beat 
than  stones  of  a  light  hue:  but  it  is  to  be  eonaidered 
that  it  is  not  the  heat  retained  hy  the  wall  which 
benefits  the  tree,  so  much  ^  thn  heat  reflected  from 
the  wall.  A  coping  is  necessary  to  preserve  the  wall, 
not  only  by  preventing  the  rain  from  sinking  into  it 
at  the  top,  but  to  throw  it  off  Iroio  tbe  aides,  where 
its  trickling  down  would  do  much  damage.  The  best 
copini;  i-  formed  of  long  pieces  of  freestone,  neatly 
hew'i  from  four  inches  thick  in  the  centre  to  two  at 
the  plinth  ;  the  edj^es  beiii^  atade  to  project  beyond 
the  wall  about  two  or  three  inches,  and  a  groove  being 
run  underneath  the  plinth,  to  collect  and  throw  off 
the  drops. 

Net  IfaBkr— It  wmf  be  proper  in  this  place  to 

Bay  a  few  Words  of  flued  walls,  as  by  much  the 
best  time  fur  their  oonstruotion  it  at  the  original 
enclosing  of  the  garden.  Hot  walls  as«  of  two 
kinds;  such  as  are  intended  to  have  sloping  glass- 
frames  jittrkchcd  to  them,  thus  to  a  certain  extent 
forcing  the  fruit ;  and  6uch  a3  are  not  calculated 
for  haTing  this  appendage,  but  merely  to  have 
Ri^rrr'n'?  over  the  blossoms  in  tlic  spring.    Both  i 
are  geaerally  built  about  ten  or  twelve  feet  high,  j 
In  the  first  kind  of  hot  wall,  a  ground  plate  or  low  | 
parapet,  a  foot  high,  and  at  the  distance  of  perhaps  ; 
five  feet  from  the  wall,  is,  in  some  places,  formed  for 
tl;r  glass  frames  to  rest  upon,  the^c  heiiifj  heavy  and 
strong;  tbe  trees  are  trained  on  a  trellis  within  a  few 
inches  of  the  wall;  and  along  the  border  m  front  of  | 
the  trees,  early  crops  oS  pease,  kidney- beans,  or  it  raw-  ! 
berries  are  rused.    In  other  places,  the  frames  are  ' 
of  very  slight  construction,  and  easily  manageable; 
they  are  alK>ut  two  feet  shorter  than  the  height  of 
the  wall ;  and  this  deficiency  is  supplied  by  a  boarded 
parapet,  on  which  rest  the  rafters  for  supporting  tbe 
sashes:  the  space  between  the  bottom  of  these  and 
the  wall,  seldom  eveeeds  three  feet.  One  furnace  is 
soflldentfortf  or50fiwtbfiadiftame.work.  When 
tbe  new  wood  of  the  tree  is  suffiriently  ripened,  the 
whole  is  taken  down  and  carried  under  cover.  When 
there  is  a  considerable  extent  of  hot  wall,  adapted 
for  the  reception  of  glass  frames,  perhaps  250  or  300 
feet,  partleular  trees  may  be  forced  or  omitted,  and 
an  oppoftonity  is  thus  aoivrdad  of  lestociDic  tress,  by 
allowing  them  a  year's  rest.    For  tbese  net  walla, 
tire  beat  i>  rerjuired  only  for  about  four  months,  from 
the  end  of  February  to  tbe  end  of  May,  and  again 
Ibr  two  or  three  weeks,  when  the  new  weed  isrip- 
enbw. 

FTiied  walla,  wrttb  an  apparatus  for  temporary  cot- 

eringg  of  canvass,  oiled  paper,  or  woollen  nc^,  are 
necessary  for  the  perfect  production  of  the  finer  sorts 
of  peaches  and  nectarines  in  all  [lartsof  I?ritain  nortli 
of  Vorkshire.  Without  tbe  aid  of  artificial  ht»it,  the 
yoonr  wood  of  time  trssa  is  seMom  soCEciently  ri- 
pened, in  ordinary  seaioas,  toensors  a  supply  of  good 
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flower-buds  for  the  foUowinjf  year,  and  unless  the 
buds  be  stronf^  and  pliiinp,  the  rhance  of  a  rrop  the 
ensuing;  season  is  proportionally  lessened;  and  fre- 
quently, after  a  sutGcient  quantity  of  fruit  has  b  en 
brought  to  full  size,  unless  heat  be  supplied  artift- 
ciallv,  in  autumn,  maturation  is  not  effected.  In  the 
northern  parts  of  the  island,  therefore,  it  is  always 
proper  to  construct  a  portion  of  the  garden  walls  with 
flues:  the  additional  expense  of  forming  the  flues, 
particularly  where  the  inside  facing  only  is  of  brick, 
is  but  trifling;  and  little  consideration  should  be 
attached  to  the  expense  of  the  small  quantity  of  fuel 
that  nia^  be  necessary  for  promoting  the  setting  of 
the  fruit,  and  for  ripening  otf  the  young  wood  in 
autumn,  the  time  when  it  is  chiefly  wanted.  The 
flues  are  commonly  eighteen  or  twenty  inches  deep, 
and  nine  inches  wide,  inside  measure,  and  they  make 
as  many  turns  as  the  height  of  the  wall  will  permit. 
Formerly  they  made  only  three  turns;  but  it  has 
been  found,  that  the  oftener  the  flues  are  returned, 
provided  they  draw  well,  the  less  heat  escapes  by  the 
chimney,  and  consequently  the  more  is  evolved  from 
the  surface  of  the  wall.  The  sole  of  the  flue  to  the 
length  of  the  first  turn,  is  generally  a  font  above  the 
level  of  the  border.  The  front  wall  of  the  flue  is  4  J 
inches  thick,  or  a  brick  on  bed,  without  any  inside 
plastering.  In  some  places  a  wooden  trellis  covers 
the  wall ;  but  in  general,  the  trellis  does  not  extend 
higher  than  the  first  range  of  the  flue,  the  heat  above 
this  not  injuring  the  trees;  where  neatness  is  much 
f  studied,  the  trellis  rods  are  sunk  into  a  small  recess 
I  purposely  left  in  the  wall,  thus  preventing  the  ap- 
'  pearance  of  bulging,  which  is  otherwise  unavoid- 
'  able. 

Soil*. — The  improvement  of  the  soil  naturally 
I  becomes  an  object  of  great  importance  at  the 
I  first  formation  of  a  garden ;  and  it«  subsequent 
I  management,  or  "  keeping  in  heart,"  as  gardeners 
I  term  it,  is  a  matter  of  equal  interest.  A  mixture 
I  of  clay  and  sand  is  called  loam;  and  according 
I  as  the  one  or  other  of  these  earths  predominates, 
the  soil  is  denominated  a  clayey  or  a  sandy  loam. 
In  the  same  way,  in  some  counties  of  England 
chalky  loams  arc  common ;  in  other  districts, 
\  gravelly  loams  are  not  unfrequcnt.    When  oxide 
of  iron  prevails,  and  renders  the  clay  hard  and  of 
j  a  dark  brown  or  red  colour,  the  soil  is  called  fer- 
ruginous loam,  or  more  commonly  till.  Boggy 
,  or  heathy  soil  consists  of  ligneous  particles,  or 
j  the  decayed  roots,  stems  and  leaves  of  various 
!  carices,  heaths  and  sphagnums,  and  the  coaly  mat- 
j  ter  derived  from  these,  generally  with  a  slight 
I  mixture  of  argillaceous  earth  and  sand.    See  our 
j  separate  articles  un  the  diiTerent  varieties  of  soil, 
i  I     The  soil  of  a  garden  should  never  be  less  than 
two  feet  and  a  half  deep ;  the  best  gardeners  pre- 
'  fer  having  it  fully  three  feet.    The  natural  soil, 
therefore,  however  good,  is  seldom  of  sufficient 
depth.    If  it  be  not  two  feet,  a  quantity  of  earth 
from  the  fields  is  carried  in.   The  cleanings  of 
roads  and  grass-turf  of  any  kind,  form  valuable 
,  additions  to  garden  soil.  In  the  course  of  trench- 
ing, a  portion  of  the  subsoil  is  brought  to  the 
I  surface,  and  gradually  meliorated ;  but  to  bring 
up  much  of  it  at  once,  is  very  injurious.    Soil  of 
the  usual  depth  may  \vi  trenched  two  spit  (spade- 
ful) deep;  and  if  this  he  done  every  third  year, 
it  is  evident  tiiat  the  surface  which  has  produced 
;  three  crops,  will  rest  for  the  next  three  years ; 


thus  giving  a  much  better  chance  of  constantly 
producing  healthy  and  luxuriant  crops,  and  with  ' 
one-half  the  manure  that  would  otherwise  be  I 
requisite.    Nicol  insists  for  the  deeper  soil,  and 
recommends  that,  after  taking  three  crops,  the 
ground  should  be  trenched  three  spit,  by  which 
the  bottom  and  top  are  reversed ;  three  crops  are 
again  to  be  taken,  and  the  ground  trenched  two  j 
spit,  by  which  the  soil  which  formed  the  top  goes 
to  the  middle,  and  that  which  lay  in  the  middle 
goes  to  the  surface.    After  other  three  crops,  the  | 
trenching  is  to  he  again  three  spit  deep.   By  i 
thus  alternately  trenching  two  spit  and  three, 
after  intervals  of  three  years,  the  surface  soil  is 
regularly  changed,  resting  six  years  and  produc- 
ing three ;  and  an  approach  is  thus  made  to  the 
desirable  object  of  having  always  a  new  soil  , 

It  is  agreed  on  all  hands,  that  nothing  contribute*  | 
more  to  the  preserving  of  the  soil  of  a  garden  in  good 
condition,  than  exposing  it  as  often  as  possible  to  the 
action  of  the  sun  and  air.    It  is  a  rule,  therefore, 
that  garden  ground,  when  not  in  crop,  should  remi-  ' 
larlv  be  dug  rough,  or  if  possible  ridged  up,  and  lefi  | 
ill  t\iat  state  to  the  influence  of  the  atmosphere.    If  , 
it  be  allowed  both  a  \>'inter  and  a  summer  fallow, 
the  oftener  a  new  surface  is  exposed  the  better; 
after  it  has  lain  ridged  up  during  winter,  tberefure,  | 
repeated  diggings  are  given  in  the  spring  and  summer 
mouths.    Whether  some  noxious  matter  be  exhaled, 
or  some  fertilizing  substance  be  imbibed,  or  what 
may  be  the  precise  nature  of  the  operation  that  gue< 
on.  we  do  not  here  inquire.    The  fact  is  certain,  ^ 
that  aeration,  as  it  is  sometimes  called,  is  of  the 
greatest  advantage  to  garden  soils.    See  the  article 
Fallow. 

It  has  been  already  remarked,  that  it  is  desirable 
to  have  soils  of  different  qunlity  in  the  garden.  One 
of  the  most  generally  desired  is  what  is  called  mould, 
by  which  is  meant  a  soil  in  which  vegetable  earth 
predominates.  Such  as  is  of  a  bright  chestnut 
colour  is  preferred :  it  is  usually  styled  by  gar- 
deners, hazelly  mould,  or  hazelly  loam,  from  being 
of  the  colour  of  the  hazel  nut.  The  character  of 
the  best  mould,  according  to  Miller,  is.  that  "it 
cuts  like  butter,  does  not  stick  obstinately,  but  U 
short,  tolerably  light,  breaking  into  small  clods,  if 
sweet,  well-tempered,  without  crusting  or  chappii'g 
in  dry  weather,  or  turning  to  mortar  in  wet."  It 
should  be  so  open,  as  not  to  stick  to  the  spade  or 
the  fingers  after  a  shower  of  rain.  Dark  grey  and 
russet-coloured  moulds  are  likewise  considered  good; 
ash-coloured  arc  commonly  bad;  yellowish-red  »t>ll 
worse.  Good  moulds  after  being  broke  up  by  the  > 
spade,  or  after  rain,  if  the  surface  have  been  recently 
dug  or  hoed,  emit  rather  a  pleasant  smell.  What  i 
are  called  brick  moulds  or  loams,  are  much  esteemed 
both  by  the  gardener  and  the  florist,  as  auxiliane*  to 
mix  with  other  soils. 

For  some  purposes  a  sandy  soil  is  wanted.   In  thi< 
case,  either  the  surface  laiid,  from  a  sandy  pasture, 
is  alone  used,  as  it  contains  a  considerable  portion  of  i 
vegetable  matter,  or  if  pure  sea  or  river  sand  be  em*  | 
ployed,  light  rich  mouhl,  nearly  in  the  proportion  of 
one-half,  i*  mixed  along  with  it.    For  a  very  great 
number  of  plants,  particularly  in  the  flower-gardrn,  , 
an  excellent  soil  is  to  be  found  in  the  turf  of  old  |'*»-  ' 
tures,  and  the  earth  which  adheres  to  the  turf  to  the 
depth  of  six  or  eight  inches,  mixed  with  a  portion 
of  cow  and  horse  dung  in  a  rotten  state,  laid  together 
in  a  heap  for  at  least  a  year,  and  frequently  turned 
over.    This  is  a  rom/wst,  and  naturally  lea<l»  us  to 
speak  more  particularly  on  the  subject  of  manures. 

.{/anures. — To  enter  fully  on  an  account  of  | 


GARDEN. 


mannrcs,  or  ihi  theorv  of  thtir  action,  would 
j  bere  be  out  of  place.   Manares  and  the  various 
I  IheoricB  of  fhcir  actions  are  treated  of  under  ie- 
j  parate  articles  in  this  work  ;  and  the  remarks 
here  inacle  ?hrill  ?w  confined  to  manures  consid- 
j  eredas  parLiLuhrly  applicaMe  to  gardens. 
I|      It  i«  now  an  established  drt  in  |iracticiil  garden- 
^  I  ing.  that  for  the  greater  number  of  cuiirmry  plants, 
,  and  for  all  frdt-trect  and  dowers.  compoBta  or  com- 
pound manures  are  hr  preferable  to  simple  dungs, 
and  that  till  the  latter  be  completely  rotted,  they 
lihould  not  in  any  Ciise  be  suffered  to  touch  the  roots 
bi  ih^  plants.    Even  comports  «lioiild  not  be  too 
rich.    Trees  especially  are  very  apt  to  be  injured  by 
.  tlie  injudidous  and  excessive  use  of  manure.   A  very 
I'  rich  compoet  will  stimulate  them  for  a  few  years  to 
preternatural  exertion}  bat  will  in  aU  probability 
I   beeome  the  source  of  diseaae  and  of  early  deear.  A 
'    rery  gf>od  prarliral  gardener  recoinniejids  for  cold 
{    clavey  Und  a  compost  wade  up  in  the  foilowiitg  pro- 
I    portions:  three  parts  light  mould;  one  part  rotten 
'   stable  dune}  one  part  sharp  sand;  one  part  coal- 
I   aslet;  ban  a  patt  lime,  with  a  small  proportion, 
prrha;i>  an  eighth  part,  of  i<if{eons'  or  sbeep's  dung. 
Tor  a  licht  !.:»idy  soil,  the  following  are  the  inpredi- 
erit*  and  proportion-* :  to  two  parts  of  the  natiirHl 
•oil.  tbrev  p^TU  of  pond  earth,  or  the  scourings  of 
'    ditrbe«,  and  three  of  strong  l>jamy  earth;  one  partof 
elay.  or  ratber  clajr-marl  if  it  can  be  got;  and  two 
I   puis  ef  ttsbte  or  eow'bome  dung. 
I      In  the  opinion  of  mme  gardeners,  the  best  mode  of 
applying  compost  manures,  is  to  trench  deep,  and  put 
I    c<lmfK»^t  in  the  Ixjttom,  to  the  thickness  [)erhiips  of 
j   cigfat  inches;  thuu  tu  lay  on  the  old  garden  soil,  and 
to  cover  the  whole  with  compost  to  the'  depth  of 
i   some  indiec.   In  tbia  mj*  tbe  old  or  worn  oat  toil 
is  placed  in  tiie  onddte.  end  is  exposed  to  the  efllu- 
vu  wliieh  may  ari«e  from  the  lower  stratum,  nni  ut 
tbc  ^auje  time  i*  incorporated,  by  digging,  witti  the 
'*  apper. 

in  the  neighbourhood  of  the  coast,  sea- weed  is 
often  used:  and  If  dug  in  soon  after  being  collected, 
its  fertilizing  powers  are  considerable  i  for  artichokes, 
aaparairwi.  seacale.  and  cabbage,  indeed,  there  Can- 
not  be  a  better  manure.    The  careful  K^irdcner  pays 
fT^it  attention  to  the  preservation  of  the  dung  of 
the  stmble  and  the  cow-house.     The  essence  of 
these  kind^  of  dung  is  often  in  some  measure  lost, 
by  the  draining-i  being  allowed  to  escape.  These 
should  be  collected  in  ditena,  and  poared  oeoaaion- 
ally  over  the  dunghill  or  the  compoet-heap.  Tndeed 
It  appear*  evident,  that  everv large  gardrn,  nnd  every 
well-regulated  farm,  should  he  furnisheii  with  a  close 
shed  M  a  dung  store,  for  dungs,  properly  so  culled, 
Ann  hi  be  as  little  expo$«;d  to  tlic  inriuences  of  the 
weatlMraa  possible.   It  is  two  centuriee  since  this 
waa  pointed  out  by  Sir  Hugh  Piatt,  who  reeoounends 
the  building  of  a  brick  reeeptadc,  and  covering  it 
over.  *a  a*  to  prevent  the  aeoeaiof  nin,  and  cxeliide 
air  to  ■  certain  degree. 

Mr.  Knight  has  proved,  that  vegetable  matter  in 
ite  fceesit  and  organized  state  may  be  employed  as  a 
OBSMBV  witbeBOfv  advantage  than  when  it  baa  been 
<i«^'^mpowd.  It  is  evident,  that  no  tnooosiderable 
^w«ortioo  of  it»  eomj»oneiit  pHrts  mutt  be  diMiipated 
aMlo«t  daring  the  progrei>s  of  the  ptitreftitue  f«  r- 
iDcntBtion;  and  it  is  no  les$  evident,  that  if  this  pro- 
eieas  be  mikde  to  go  on  beneath  the  surface  of  the 
the  exhaled  oavliolBa  Boat  first  be  applied  to 
tke  foota  of  the  plwt»>aftia  Hmj  eaa  eecape. 

Fruit-free  Bordert. — The  projxir  foni)ii>;^  and 
Mu^iitr  of ;  rdera  for  fruit-trees  is  a  ruatter  of 
peat  coituc^'^^-^ce,  eepcciallj  when  peaches  and 
,  leetariiiM^  rinet,  and  tbAjM^tottaofpIuniH  and 
'         uvctiiMttitiiy^^'^J     gurdena  the 
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borders  arc  only  five  or  six  feet  liroad,  and  are 
crowded  with  perennial  flowering  plants.  Such 
tiordm  an  too  narrow,  and  such  plants  inu«!t 
greatlj  nb  the  trees  of  their  nourishiiMDt.  The 
border,  according  tr.  a  trnrdener's  common  nilc, 
should  not  he  less  in  breadth  than  the  wall  is  in 
height;  bat  th«  general  teeadtb  is  onlj  tnm  8 
to  12  feet.  If  cnri:  be  taken  to  make  the  soil 
good  below  the  walk,  such  a  border  maj  prove 
suffieient  If  tlw  bottom  be  not  dry,  it  is  mtAb 
so  by  means  of  drains.  Many  are  of  opiniun, 
that  it  should  at  tbe  same  time  be  rendered  im- 
pervious to  the  roots  of  the  trees,  by  means  of 
liaM4ttbbiah«  or  daj  and  gravel  rolled  hard,  or 
by  complete  paving:  this  precaution  ig  particu- 
htrlj  necessary  where  the  subsoil  is  a  cold  wet 
tiU.  Oardenert  alwajv  wish  tbe  soD  of  tbeir 
borders  to  be  more  than  two  feet  deep;  for  poar- 
treos  it  should  be  three  feet  at  least  In  many 
cases,  no  part  of  tbe  natural  soil  is  retained ;  but 
the  entire  border  is  formed,  partly  of  good  loam 
brought  from  the  neighbourin;^  fields,  or  prepared 
by  rotting  i^ouie  old  pasture  turf,  and  partlj  of 
such  compost  monlds  as  have  been  alrcedy  de- 
scribed. When  the  natural  soil  is  to  some  ex- 
tent retained,  if  it  be  a  Strong  cUy,  it  is  opened 
by  adding  et^  sand,  or  ooeUtfbee  tiiat  have  been 
kept  dry.  Sometimes  in  place  of  these,  a  small 
proportion  of  quicklime  is  used  ;  but  this  is  sel- 
dom advisable.  If,  on  the  other  baud,  the  natu- 
ral soil  be  loose  and  sandy,  the  clayey  matter  to 
be  found  in  ditches  and  open  drains  in  ploughed 
land  is  resorted  to,  and  laid  about  six  inches 
thiek  at  the  bottom  of  tbe  border.  Vaaxy  onlti- 
vators  are  particular  in  adapting  the  quality  of 
the  soil  or  compost  to  the  nature  of  the  trees  to 
be  planted.  For  aprioot  and  apple-trees,  the 
compost  usually  prefeired,  consists  of  three- 
fourths  light  earth,  and  one-fourth  strong  loam, 
well  mixed  and  incorporated  with  some  thorough- 
ly rotten  cow  dung.  9lor  peaeh,  pbnn,  ud  pear 
trees,  a  stronger  soil  is  prepared,  and  the  propor- 
tions are  reversed,  the  loam  constituting  three- 
fourths,  and  the  light  soil  ooe-fimrth.  Cherry- 
trees,  too,  Ukeiather  a  cold  bottom;  and  equal 
parts  of  light  enth  and  of  kem  fom  ftx  them  a 
suitable  soil. 

The  soil  of  the  borders  is  at  first  made  higher 
by  some  inches  alwve  the  walks,  than  that  of  the 
quarters  in  the  interior  of  the  garden:  the  rea- 
son is,  that  the  qoartoia  attttdally  reeeive  a  large 
accession  of  manure,  whereas  the  fruit-tree  bor- 
ders are  afterwards  to  receive  comparatively 
little  that  can  add  to  their  depth.  Some  judici- 
ous gardeners  contend,  tliat  6uch  borders  are  to 
bo  manured  only  with  composts,  rendered  as 
homogeneous  a£  po5«»iLIe  by  i'requ<;nt  turning 
and  intermiaing.  Others  do  not  hesitate  to  use 
well-rotted  dung;  this  is  dug  in  with  a  three- 
pronged  fork,  so  as  to  avoid  injuring  the  roots  of 
the  trees;  and  it  is  gsimally  applied  in  the 
month  of  Kovcmber,  after  the  winter  dressing 
of  the  trees. 
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Divuion  of  the  Garden,  i^r. — It  is,  of  cruirse, 
understood,  that  the  wall-trc^c  borders  extend  all 
around  the  niMgin  of  the  garden ;  it  Mturalljr 
follows  that  a  g^ravd  walk  should  run  paT-?,l!r>! 
with  them.  On  the  other  side  of  this  walk,  in 
very  many  gardena,  then  is  %  row  of  espalier- 
trees  (or,  to  speak  more  correctly,  counter-espa- 
lier trees),  fixed  to  trellis-rails.    If  the  enclosure 

I  be  tolerably  eztensivo,  the  centre  is  travcr&ed  by 
a  broad  millE.  If  it  be  of  the  largest  dimensions, 
and  possess  a  cross  or  cross  wall-  thf  ar- 
rangemeot  of  the  walks  fiaUa  to  be  altered  ao- 
oordingly ;  %  main  walk  prooeedii^  directly  to 

I  the  doors  in  the  centre  of  the  cross  walls.  The 
rest  of  the  garden  is  divided  into  compartments, 
and  most  of  these  compartments,  in  some  of  our 
best  gardens,  are  laid  out  in  beds  fonr  feet  wide, 
with  narrow  alleys,  So  many  alleys,  no  doubt, 
oocupy  a  good  deal  of  room ;  but  the  advantages 
of  ooBvenienef  and  neKtaen  in  enabling  the 
workman  to  clean  and  gather  the  <m>p  without 
trampling  the  ground,  seem  to  compenrate  tho 
sacrifice  of  space.  For  currant,  gooseberry,  and 
taapberry  bushes,  the  qoMfeeis  are,  of  Oomw,  re- 
served  undivided  ;  and  nnn-Aw  beds  arc  nnnecea- 
sary  in  the  case  of  large  perennial  plants,  such 
as  artlehokeo  or  rinilNal>.  Bofder^edgings  are 
not  in  use,  excepting  for  the  walks  next  the 
walls,  and  the  cross  walks  in  very  Iarf»e  pirdens; 
for  these  dwarf  box  is  almost  universally  em- 
In  the  interior  quarters,  however,  pars- 

Iley  may  sometimes  be  observed  forming  an  edg- 
ing;  and  thyme,  winter  sarory,  or  hyssop,  are 
oeoadoiMllj  cmpkffld  in  the  wme  way,  and  har- 
moaise  very  well  with  the  culinary  orope  aroand. 

j  Hofhou^e^. — In  many  gardens,  these  oeeiifiy  a  very 
considerate  piirt  of  the  south- wall,  thHt  i-*  the  wall  on 

«  the  north  side  of  the  (farden.    In  tlie  area  behind  them. 

j  are  sheds  fur  tannert>'  bark,  rich  inotild.  mA  other  re- 

!  quisites ;  while  there  is  a  cart  nereis  to  the  doors  of 
ue  furnaces,  and  these,  with  all  the  rubbish  neces««> 
rilyattetidini^the  operations  offordnp,  are  completely 
hid  froni  view.  In  some  places  all  fn,  F  >:ring-houses 
form  a  continuous  range;  but  generally  the  pine  stove 
and  succession  pit,  being  of  different  (dimensions,  are 

E laced  separately.    In  some  gardens  the  botbouscs 
are  a  flower-garden  in  front  of  tben,  while  every 
J  thing  offensive  is  excluded  from  view,  as  in  the  for- 
'  mer  case.    In  other  plares  the  hothouses  are  dt<«. 
i  posed  m  a  diiferent  manner:  the  sevenil  kinds  of 
I '  houses  stAiid  (btoched  from  one  another,  each  being 
I  set  down  as  it  were  in  a  separate  grass  lawn;  the 
bark  part,  where  the  furMcis  are  litqatedi  i«  con- 
cealed by  shrubt.  SO  that  the  hoosee  seem  to  stand 

I  in  little  thickets,  and  thus  forin  an  agreeable  variety 

'  with  cluin|)h  and  patches  of  trees  in  the  park.  See 

'  the  articles  CoKSBnTavoaT,  GBBwiBOveB*  and 

'  UoTiionsE. 

nower  Qv4m. — In  naair  iMtBBeM,  the  lower 

•  garden  is  separated  from  the  fruit  and  kitchen  parden 

.  merely  by  a  wall,  perhaps  by  a  quick  hedge.    But  in 

I  modern  place*  (as  gardener.s  f.(ie:ik  )  this  garden  is 

I  removed  from  the  otbcr  by  a  consideralile  distance. 

I  To  it  belongs  the  greenhouse  and  tlw  orangery;  tlwre 
I  isoften  eonaeeted  with  ita  eenservetoryi  aad  iome- 

I I  times,  where  the  owner  has  a  taste  for  the  eallure 
,  of  riire  plants,  a  ttovo  merely  for  the  keeping  of  ten- 
!l  dcr  exotics. 

SUp  Where  the  interior  of  the  welled  garden 


I  does  not  afford  Kpace  enough  for  raising  a  lofiincirt 
supply  of  culinary  vegetables  for  the  family,  s  |m«« 
of  ground  is  fenced  off  on  the  oiti«ide  of  the  watU.  ^ 
on  one  or  more  sides,  and  is  called  the  *li}>.  U  tbc  , 

melon  and  cucumber  ground  be  not  situated  »t  t!if 
back  of  the  pnndpal  suite  of  hothouses,  it  may  verj  i 
convealeBlly  be  piaeed  in  the  slip.  |' 

Hedges. — For  tall  hedges,  to  afford  additiaiul  t 
shelter  to  particular  quarters,  or  to  screen  objects 
from  view,  various  evergreen  plants  are  employed.  : 
Holly  :iTi  -  v,  T6  admirably  for  height,  etiength  and  ! 
thickness;  but  it  is  of  very  slow  growth,  and 
flourishes  only  in  clayey  ground.  Yew  is  ak) 
ezodlent,  and  nudk  oaed.   Sevenl  deoUodM  / 
trees  are  likewise  employed,  such  as  lime,  beech, 
and  born -beam.    English  elm  is  occasioBsll? 
used ;  and  in  wet  places  alder  is  justly  prefcrred. 
In  Tery  large  gardinii  a  hedge  of  holly  or  beech 
running  from  north  to  south,  is  of  incalcukMe 
advantage,  especially  if  the  garden  be  in  die  | 
fonn  of  ft  parallelogram,  and  nttdk  eipoMd  It ' 
high  winds.    Small  ornamental  divisions  in  gw- '! 
dens  are  formed  of  many  different  kinds  of  pUa^ 
according  to  the  taste  of  the  owner,  and  the  dw 
of  the  hedge  wiibed  fbr.  Lnnrd,  laurostinus.  , 
jihillvrna.  TiVid  (■v»'r'j;r(M"n  oak,  are  suited  to  tli? 
purpose ;  as  well  aa  pyracantha,  sea-purslane,  ' 
rosemary,  and  Fkeneh  tamnriak ;  the  lait  teft 
however,  will  not  form  hedges  unless  in  oor  ' 
.southern  counties,  where  the  myrtle  can  with-  ; 
stand  the  cold  of  ordinary  winters.   But  of  lU 
shruhe  uaad  for  such  division  hedgee,  evei|iM  '[ 
privet  seems  the  best ;  and  it  is  the  plant  no* 
in<^t  frequently  employed  for  that  purpost 
Some  pereona  are  fond  of  flowering  hedges:  tkey  '{ 
are  composed  of  difTerent  kinds  of  rofie-buti*^.  , 
sweet  briar?,  and  honeysuckles  ;  the  lately  latio-  ^ 
duced  Ro!%a  Indica,  making  here  a  oonspicoM  i 
appearance,  being  equally  covered  with  flowen 
early  and  latr  in  the  year,    f^  irden  hedges  cf  | 
any  kind  are  now  much  loa  frequently  plM<«d 
than  they  need  to  ha.  In  oor  eUnate  the  ftdl' 
garden  must  be  surrounded  with  brick  or  stooe  ^ 
walls :  these  serve  not  merely  for  protecting  Hb* 
trees  fixed  againgt  them,  but  supersede  the 
cessity  of  tall  hedgee  for  the  purpose  of  shelter. 
The  flower-garden,  hrci^-f  v^r,  is  still  chiefly  j 
tered  by  evergreen  hedges,  with  rows  of  taUdsd-  I 
doooB  ahniha,  or  low^growing  Xttm  bddnd.  !■  j 
some  places  these  are  situated  on  the  declititj 
or  talus  of  a  hank,  forming  a  highly  omamentsl  jj 
screen,  analoguua  to  the  briae  vent  of  the  Freaek  ]l 
From  the  interior  of  this  garden,  howem,  bedj^  J 
have  been  nearly  banished,  by  the  change efleiti> 
and' dislike  of  every  thing  formal 

ImyiemeiU*. — Among  &  principal  iooli  r 
ployed  in  gardening  operations  the  spade  msj  U 
first  named,  as  the  oldest  and  most  indifpensabW 
garden- tool.    Ik-sides  common  siied  spades  for 
delving,  small  spades  are  neqwived  lor  working  ic 
the  flower-borders.  Forks  are  neccssnn-  f  r  point- 
ing over  ground  where  it  is  improper  to  use  tte  . 
spade :  they  are  of  diflbrant  liaei^  and  mm»  in*  I 
flfttittdotheitioaided  linei^  HoetofdIfiMt  I 
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sises  are  indispensable,  with  tlBftll  weeding  and 
thinning  hoes,  and  also  the  sort  cnllcd  the  Dutch 
boe.  Bakes  of  different  aixee  are  neceBsarj :  for 
large  onaa,  tbow  ia  which  the  teeth  ara  of  iron, 
and  the  head  of  well-seasoned  a?h,  are  best;  and 
for  imall  ones,  thoae  in  which  the  teeth  and  head 
a»  fmanA  ti  «m  wiMi  piieos  of  inm,  an  to  b« 
preferred  Shears  for  cIippiiig]M4gH»aadftkilld 
with  bent  handles  for  dronsing  grate- verges,  aro 
not  to  be  forgotten.  A  tiat  taced  haoamer,  with 
htgft  headed  nails,  hoth  ef  WFOVf^t  inm  and  of 
caat  iron,  and  a  stock  of  lists  or  rooiul/t  arc  rcqni- 
dte  for  the  nailing  ni  wall-trees :  as  well  as  a 
proper  walMadder.  PRming,  grafting,  and  hnd- 
ding  knivee,  with  hand-bills,  chisels,  and  small 
sawa,  are  indispensable.  Some  recentlj  invented 
pruning  instruments  might  here  be  noticed.  One 
called  the  averruncatot  has  a  handle  from  5  to  6 
in  Im^lh  :  >.v  nii  'ins  of  a  cord  and  pulley,  a 
oonnectcd  with  a  cutting  blade  is  acted 
;  aa  that  a  peiaoo  atanffiiiff  en  tiia  grannd 
may  prune  the  greater  part  of  ordinary  eizrl 
treea.  The  pruning-shears  are  more  easily  man- 
aged, and  an  ftumd  very  useffal  on  many  occasions, 
making  the  outs  more  clean  and  neat  than  can 
be  done  with  any  kind  of  knife.  Both  instrti- 
meute  take  off  branches  an  inch  and  a  half  in 
iliiawliir  witli  gnat  aaaa.  Troweb  of  dilTerait 
si2e3  and  shapes,  with  planting  irons  and  diblHcs, 
ate  ail  very  useful  implements.  These,  with 
scythes  aad  paring-irons,  and  rimilariastniiBSBts, 
are  manufactured  to  a  great  extent  at  Sheffield  ; 
and  fnjm  the  subdivision  of  labour  there  estab- 
lished, they  are  furnished  at  rates  &o  cheap  as 
aaaaet  flul  in  a  great  measure  to  command  the 
market :  but  it  is  not  to  be  disputed,  regarding 
hoes  and  rakes  in  particular,  that  the  blacksmiths 
of  eem  to«nw  wt  distiagnidMd  as  DMBiiflHitaiittg 
places,  such  as  Edinburgh,  produce  these  instru- 
ments of  better  materials,  if  not  of  neater  work- 
naaship.  A  garden  nal  and  line  is  constantly 
needed.  Steves  of  inn  «r  of  bnas  wire  of  differ- 
ent df'grees  of  closenetM",  are  rpquind  wherever 
mtieation  is  paid  to  the  raising  of  exotic  seedlings, 
fumigating  bclkows  are  osefti]  for  green-honeee, 
vioerie«  and  melon-frames.  Whore  forcing  is 
practised,  or  where  a  collection  of  stove-plants  is 
kepi,  theiiuometers  an  tunrntuj :  those  gradu- 
atod  to  the  scale  of  Fahrenheit  are  universally 
in  use :  what  is  called  the  botanical  thermometer 
differs  in  no  respect  from  another,  excepting  that 
asam  laiipsnirh  as*Anaaas,*anfaiaerl1ied  at  the 

degrees  nn  the  fidp"'  thr  ?c,a]c.  Ono 
is  placed  in  the  open  air;  and  in 
of  caA  ef  th«  hot-hoasasthen  Is  ano- 
ther: by  comparing  these,  the  propriety  of  in- 
oteasin);  or  diminishing  the  fire-heat  or  the 
qvantity  of  fuel,  is  regulated.  Watering-pots  arc 
:  by  ttosmilha^  with  pipes  of  different  lengths, 
with  fi'^v-  more  or  less  clf»«!ely  perforated: 
<K  watering  delicate  seedlings,  pots  with  brass 
intiy  psribmtad  an  naad*  praduoing  an 
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garden -engine  consists  of  a  ftne  pump  or  barrel, 
commonly  tw  o  int  he«  ;ind  a  quarter  in  diameter, 
to  the  bottom  of  which,  above  the  valve,  is  con- 
neoted  an  afas vessel :  into  this  tha  water  is  fbnod; 
and  it  is  emitted  from  it,  by  the  action  of  the 
compressed  air,  through  the  directing  pipe  in  a 
eonthivcd  stream.  This  pipa  is  attadhed  to  the 
top  of  the  air-vcpsel  by  mtaos  of  a  8 wan-neck 
swivel  jnint,  wi^h  double  pcrews,  which  are  water 
tight;  in  this  way  the  pi})«  can  be  moved  in  any 
direotion.  Femsiljr,  batliam  nlfM*  and  a  lea- 
thern flexib!"  dirrrtor  pipe  ■were  in  use  ;  but  from 
occasional  expo«ure  to  drought,  the  seams  of  the 
leather  wen  very  apt  to  open,  and  allow  water 
to  escape ;  well  executed  brass  work,  on  the  other 
hand,  is  of  all  others  least  liable  to  derangement. 
The  pump  and  air-vessel  are  fixed  in  a  copper 
cistern,  sixteen  indiss  deep,  and  capable  of  con- 
taining about  twenty-two  gallons  of  water,  wine 
measure.  The  eistem  luis  likewise  a  strong 
wooden  bottom,  to  wUeii  an  attaehed  two  wl- 
1(  rs,  which  greatly  facilitate  the  moving  of  it 
when  taken  into  hothouses  or  vineries.  The  en> 
gine  is,  'at  the  sama  time,  fitted  to  a  harrow  with 
wheels,  for  the  conveniency  of  wheeling  it  through 
the  garden ;  and  to  this  the  rollers  form  no  ob- 
stacle, as  they  pass  between  the  tUd*  of  the  bar- 
row. Tha  pump  is  worked  byalsnr,  and  nqoirea 
very  little  exertion.  The  water  mn  be  projected 
aliout  fifty  feet ;  so  that  wall-trees  of  any  height 
may  be  washed,  whik  the  engina  remains  on  the 
gravel  walk. 

Private  Gardens. — Many  of  the  private  gardens 
in  this  country  arc,  it  is  lielicved,  superior  in 
some  respects  to  those  of  any  other.  They  are 
maintained  in  a  more  liberal  style;  and  the  pro- 
ducts are  not  only  plentiful,  but  every  kind  of 
frvit  and  onlinary  vegetable  is  of  the  first  qnaHty 
of  its  kind.  It  may  be  affirmed,  that  in  Britain 
a  gentleman  may  derive  from  his  own  garden, 
with  the  aid  of  glass  and  of  fire-heat,  a  more 
varied  and  richer  dessert,  throngfaout  the  year, 
than  is  to  be  met  with  on  the  most  luxurious 
table  in  any  other  country.  To  prove  this  asser- 
tion, it  will  he  enough  to  ran  over  the  fna^  sno- 
cessively  afforded  throughout  the  year,  by  a  well 
conducted  British  garden.  Strawberries,  planted 
in  pots  and  ftnad  in  a  hothouse,  produce  their 
froit  about  the  middia  of  April,  and  forced  cher- 
ries are  ready  at  the  same  time.  These  are  fol- 
lowed by  early  melons,  about  the  beginning  of 
Ifoj.  In  Jnna  the  first  Ibroedgmpsaand  peaches 
nr«  ready  for  the  table,  with  the  iusciona  pine- 
apple :  may-duke  cherries  on  good  exposures  now 
ripen,  aad  different  kinds  of  stnwbmies  in  the 
open  ground  are  abundant.  These,  with  early 
melons,  grapes,  peaches,  nectarines,  and  pine- 
apples, continue  plentiful  till  August,  when  the 
currant  and  goose1>err]r  eomo  in.  By  the  middle 
of  August  the  early  pear?  are  ready,  and  tlie  later 
houses  of  peaches,  nectarines,  aud  grapes  are  in 
perfeeticsi,  irfth  mdons;  aad  by  September,  the 
open  wall  onpa  of  paaahas,  aprioot^  and  naotar- 
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ines,  greengage  pluma,  and  jargonelle  pears,  with 
the  late  preserved  goofleberrics  and  currants,  and 
the  early  jenneting  and  oslin  apples,  svrcll  the 
dessert.  In  October,  late  crops  of  melons  and 
gmpM,  with  p«aeliet,  neeUrinM,  mud  figs,  join 
themselves  with  the  ripening  apples  and  pears ; 
till,  towards  the  end  of  it,  the  careful  horticultu- 
rist gathers  and  stores  the  remaining  fruits  of 
his  laboara,  that  h«  nutj  poNSH  »  woffif  during 
the  winter  season.  The  autumn  pears,  such  as 
the  beurr6  and  the  crassane,  are  in  season  till  the 
new  year;  when  th«  ecdmiurt,  St.  GeroMiii,  wid 

chauinontel,  still  prolong  the  succession  of  pears  : 
then  many  varieties  of  keeping  apples  present 
themselves,  till  the  season  revolve,  when  wWy 
•Inwberrics,  cherries,  and  melons  may  again  be 
procured.  Several  fruits  not  generally  cultivated, 
such  as  oranges  and  shaddocks,  have  not  here 
been  ennmerated ;  and  our  snia,  eueh  u  filberte 
and  walnuts,  are  intentionally  omitted. 

The  general  extent  of  the  walled  garden  is 
from  two  to  fivo  lores.  It  is  to  be  observed,  that 
s  walled  garden  of  three  or  foor  acres  at  the  pre- 
sent day,  affords  as  much  space  for  the  |)ruduction 
of  fruits  and  kitchen  vegetables,  as  did  a  garden  of 
IMtluips  five  or  Ax  wms  at  the  end  of  the  17th 
or  beginning  of  the  18th  centur)-,  when  the  gar- 
den was  invariably  connected  with  the  manston- 
hottia;  eo  that  the  portion  nut  the  hooie  was 
aatmhlfy  laid  out  as  a  parterre,  and  Urge  spaces 
were  occupied  by  arbours,  fountains,  and  pass- 
plats  for  statues  or  obelisks. 

In  oonnexion  with  tlie  present  artieie^  the 
reader  is  referred  to  the  article  CALEWDAn  for 
a  manual  of  the  routine  of  gardening  operations 
throughoat  the  year ;  to  the  article  Honncci/- 
TCRE  for  some  notices  of  the  difierent  processes 
followed  in  the  art  of  gardening :  t"  thnt  of 
Lakdscape  Qabdexiko  for  the  priucipics  on  which 
the  laying  ont  of  pleaawe-gnmnda  should  be  eon> 
ducted ;  to  the  article  ORrn.iRn  for  the  man- 
agement of  fruit  trees;  and  generally  to  the 
spedal  trtioles  whioh  our  pages  contain,  on  al- 
most every  object  of  interest  to  the  tnentifie  or 
the  practical  gardener. 

GAKDEN  BALSAM,— botanically  Juttmal'tc 
lOfvlMi  A  medicinal,  tropical,  evergreen  herb, 
of  the  acanthus  tribe.  It  usually  attains  a  hei;^ht 
of  about  3  feet ;  and  it  carries  a  purple  flower  in 
Haj  and  Jane.  Hie  West  LuUans  use  it  as  a 
vulneraiy.  It  was  introduced  about  60  years 
Ago  to  the  botanical  ooUeotions  of  British  hot- 
houses. 

OABDKNKB.  A  person  who  performs  the  rou- 
tine work  or  has  the  prufessional  managoinent 
of  a  garden,  or  of  any  piece  of  garden  scenery. 
Ctardeneie  are  as  wide  in  the  intervals  of  thehr 

qualifications:,  wealth,  and  civil  status,  as  farmers ; 

and  oonsiderahly  more  numerous  in  intermediate 
gratiutioQs.  A  gardtner  at  one  extreme  of  his 
profession,  may  b«  little  more  than  a  spadesman 
or  a  jobbing  day-hibourer  upon  small  spots  of 
land  i  and  a  gardener  at  the  other  extreme  may 


i 


GABDENBa 


he  a  designer  of  the  park-landsnpes  o(  tin  v> 
bility,  a  professional  gentleman  of  Ufk  tt> 
tus,  a  botanist,  a  phytologist,  a  naturatst  i 
chemist,  and  a  general  scholar.   Oardencn  tk 
dlstribnteUe,  also,  into  the  three  dmt^p- 
prentices,  journeymen,  and  masters.  Bntjp 
dener,  in  the  most  frequent,  and  perhsp*  DcnsI 
sense  of  the  word,  is  a  person  who  ^pomasa^- 
qualificationB  oC  both  art  and  science  wpves 
for  the  proper  mrxnn'reraent  of  all  the  parti 
affairs  of  a  park  or  demesne,  oompristog  tl>w  ' 
the  lawn,  the  shrubbery,  the  kiteh«B*gsria>*h 
flower-garden,  the  forcing-beds,  the  constra''^ 
and  the  green-house.   Une  grand  attrscuoo  '•' 
this  character  is,  that,  while  honounWe. 
lightful,  and  eminently  fi&vourable  to  tbehifii^ 
order  of  intellectual,  moral,  and  religiooiw}! 
ments,  it  may  bo  attained  before  middk^It- 
even  in  eomparatlvely  early  life,     any  pi^ 
er-apprentice  who  practises  steadiness  ofiitt  i^- 
makes  a  fair  use  of  his  opportunities.  T^»*'r 
the  oares  and  laboare  of  gardening,  througb"'^^ 
the  whole  of  apprentioeship  and  joume7Tnac>: 
are  many  and  arduous ;  yet  they  abound  n 
sources  of  intellectual  pleasure,  they  poM««  ^ 
markabb  freedom  from  monotony  or  HaeMat- 
ness.  they  inv  I  vi  n  continual  play  of  noTeltj.ui^ 
elicit  constant  incitements  to  prosecute  kK*- 
lodge,  and  they  are  always  accoxspanisd  silk 
valuable  fiudlities  for  making  both  nsifidilA 
gratifying  acquirements.  ' 

A  young  gardener,  who  employs  most  of  lu^ 
Msure  boars  in  reading,  from  th«  bc^auag^' 
his  apprenticeship  till  he  is  21  or  112  years  of  »f«'- 
may  possess  a  very  respectable  acquaintance 
geography,  history,  art,  science,  and  genertllit* 
enture;  and  he  ought,  in  the  constant  d&ilT 
course  of  his  labours  in  the  garden,  as  well  u  « 
some  degree  in  his  hours  of  leisure,  to  make  o>e* 
tinnai  obssrvatiens  and  inqnirice,  not  edj  i* 
the  mere  arts  and  manipulations  of  horticoltnrc. 
but  in  systematic  botany,  in  vegetable  pbjiiok)SJ< 
in  meteorology,  hs  natnnd  Uatoty,  nod  in  oqpaM 
chemistry.   "  An  apprentice,"  too,  says  Loodw. 
"besides  studying  his  art  in  the  garden  of  lu* 
tnabter,  should,  as  often  as  may  be,  visit  those  of 
his  neighbotirs,  and  observe  what  i$  gsiog  no 
there.    His  apprenticeship  cnmph  tcd.  he  shouM 
move  to  a  different  part  of  the  country,  pcrforo- 
ing  the  journey  leisurely  on  foot,  botuuBttgw^ 
collecting  insects  and  minerals,  and  visiting  evert 
distinguished  garden  on  his  wnv     When  he  Kt- 
tlea,  it  bhould  be  in  a  ditlereut  kmd  of  gardes 
to  that  in  which  be  was  before,  and  thers  bt 
sliould  continue  a  year,  and  then  remove  sTsd 
travel  to  another  part  of  the  country,  and  settle 
there  a  year,  and  so'on,  tiD  he  attains  hia  twenty- 
fiftli  year,  when  he  may  undertake  the  sitn-iti'  n 
of  maj-ter.    During  the  whole  period  in  which 
he  is  journeyman,  ho  should  be  steadily  and  un- 
ceasingly employed  in  improving  himself,  (iisl  in 
his  own  art  and  the  branchrs  r  f  knowledge,  ts 
botany,  natural  history,  chemistry,  weather,  Ac, 
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on  which  it  more  immediately  depends ;  and  next, 
if  biB  ambition  permito,  oa  geasral  iubj«ct«  of 
Htotlore,  arts,  and  idAioM.** 
GARDENERS'  GARTERS.  See  Arundo. 
GARDENIA.   A  ponus  of  ornamental,  tropical, 
evergreen  abrubfl,  of  the  madder  tribe.  About 
30  species  have  hem  iotrodaeed  to  Britain,  rinoe 
the  middle  of  last  century,  partly  from  Africa  and 
America,  but  ohiefljr  from  India  and  China;  and 
mora  9X9  known  tobotenisti. 
Some  of  the  roost  esteemed  of  the  introdaocd 
ipecies,  are  (7.  radiatyis,  introduced  about  22  years 
Ago  from  China,  12  or  15  inches  high,  and  carry- 
!  ing  white  flowers  from  Hsnh  till  June;  O. 
1  /orida,  introduced  00  years  aj^o  from  China,  rj  or 
6  feet  high,  and  carrying  pale  yellow  flowers  from 
July  till  October;  O.  li^ia,  introdaeed  about 
60  years  ago  from  India,  7  or  8  feet  high,  and  also 
carrying  pale  yellow  flowers;  O.  eampantdata,  in- 
troduced about  30  years  ago  from  India ;  O.  lueida, 
intiodnoed  about  48  years  ago  from  India,  4  or 
4\  feet  high,  and  carrying  white  flowers;  O, 
viiginom,  introduced  about  45  years  ago  from 
India,  3  feet  high,  and  eairying  white  flowtrt 
from  July  till  8  :ptcinher ;  (f.  micrantha,  intro- 
duced about  40  years  ago  from  China,  4  or  4|  feet 
high,  and  carrying  white  flowers;  O.  pavetta, 
introduced  about  30  years  ago  from  India,  0  or  7 
feet  high,  and  carrying  white  flowers  in  July  and 
August }  and  O.  dum^nm,  oalled  by  some  bo- 
taalate  P^toguaia  dumetanm^  and  1^  others 
Ca/i(/n'nm  coronatum,  introduced  about  TO  years 
ago  from  India,  6  or  7  feet  high,  carrying  white 
flowers  from  July  till  September,  and  held  in 
esteem  in  its  native  country  on  aeoottnt  of  the 
medicinal  properties  of  its  roots. 

But  one  of  the  most  magnificent,  as  well  as  re- 
eantly  introdnoed,  ipeeinem  of  the  whole  genne 
1 1  is  Lord  Derby's  species,  G.  Sanhi/ava.  This  was 
'  >  brought  two  or  three  years  ago  from  Sierra  Leone, 
1 1  and  has  already  proved  Itself  a  moat  gorgeous 
'  addition  to  the  ornaments  of  the  British  hot- 
house. Its  stem  is  erect,  its  branches  spread  nni 
■  boriasontaUj,  or  with  a  slightly  drooping  habit, 
i  from  the  ttpper  part  of  the  atom;  ito  leaves  are  o|>> 

P'Mitc,  oval,  an rj  shining  ;  and  its  trumpet-shaped 
' !  flowers  rise  up,  iu  great  profusioUi  from  the  axils 
!  I  of  the  leaves,  like  a  leriei  of  krge  and  very  fra- 
ij  graat  spotted  japan  lilies.  Each  flower  is  about 
9  inches  long  and  d  inches  wide ;  its  tube  has  a 
fine  deep  purple  colour ;  the  five  broadly-ovate 
isgments  of  th«  fimb  of  the  eordla  an  pvrple 
and  white  without,  pnrA  whit:-  within,  tinted 
with  a  shade  of  blush  near  the  mouth,  and  cover- 
ed, except  at  the  margin,  with  oblong  dots  of 
deep  puqde  elegantly  arranged  in  oblique  lines ; 
and  when  the  corolla  begins  to  pas.^  frnTn  h^nlth 
towards  decaj,  the  purity  of  the  white  margin 
givee  phott  to  »  delioaie  flesh  ootour.  This  en- 
perb  plant  is  easily  cultivated  in  the  stove,  comes 
at  a  very  early  period  of  its  existence  into  flower, 
and  ia  n  remarkably  free  bloomer;  and  it  seems 
to  aoeeeed  beat*  «r  at  aD  events  is  eminent^ 
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successful,  in  a  mixture  of  nearly  equal  parts  of 
silver  sand,  leaf-mould,  and  rough  peat  earth. 

OARDBinirQ.  See  HoavioirxiroKK. 

GARDEN  ROCAMBOLE.   See  RorAMBOLK. 

GARDEN  WARBLER, or aREATBBPKTTicH APS, 
— scientifically  Curruca  Ifortentu.  A  British 
song-bird,  of  the  sylviadte  order.  It  is  a  con- 
crfner  of  the  white-throat,  and  belongs  to  the 
same  family  as  the  blackcap  and  the  nightingale. 
It  abounds  throoghont  tiie  soath  of  Europe ;  and 
sojourns  in  England  and  Scotland,  particularly 
in  districts  which  are  rich  in  wood  and  water, 
from  April  till  September.  It  closely  approaches 
the  blackcap  and  the  ni^itingale  in  the  variety 
and  mellifliiousness  of  its  music,  and  sometimes 
prolongs  its  warbling  till  after  sunset ;  but  it  is 
shy  and  sednded,  and  Udes  itsdf  among  the 
densest  foliage  of  the  grove,  and  can  very  seldom 
be  seen.  It  appears  to  be  the  true  beccafico  or 
fig-eater  of  the  Italians;  though  it  shares  that 
name  with  fat  and  plump  individuals  of  several 
other  species  of  sylviads.  Its  total  length  is 
scaroely  six  inches ;  its  upper  surface  is  an  uni- 
form hair-ooloared  brown ;  and  ito  under  surfroe 
is  a  dull  brownigli  ivhite.  Its  nest  is  built  on 
low  bushes  or  among  luxuriaat  herbage,  and  con- 
sists, for  the  most  part,  of  bents,  goose-grass,  and 
a  little  wool  and  hair ;  and  its  eggs  of  one  season 
amotint  to  four  or  five,  and  have  a  greeuish-white 
ground  colour,  and  ash- green  and  light  brown 
•pots  and  stveaka.  The  garden  warbler  regales 

the  gardener  with  its  song,  but  exacts  from  him 
in  return  a  few  cherries^  berries,  and  other  fruits. 

GARiDOQUTA.  Agentisof  tender,orttamettta] 
plants,  of  the  labiate-flowered  family.  The  many- 
flowered  species,  G.  vinltiflora.  was  introduced  to 
Britain  a  few  years  ago  from  Chili ;  and  is  a  very 
beautifiil  evergreen  andershmhyof  18  or  15  indiea 
in  height,  carrying  scarlet  flowers  from  Juno  till 
September. — The  betony-like  species,  G.  baoni- 
eoides,  is  a  fragrant  evergreen  herb,  with  bright 
purple  flowers,  and  was  neentij  introduced  from 
Mexico. — The  two-coloured  species,  and  fJillies' 
species,  the  former  with  purple  flowers  and  from 
the  Oaneeas^and  flatter  with  lilao  flowers  and 
from  Cliili,  and  both  small  evergreen  shmlM^  were 
introduced  to  Britain  before  1830. 

OARQBT.  An  inflanmatoiy  dissase  in  the 
udder  of  cows  and  ewei^  and  oocarionaUy  in  hogs 
and  yearling  heifers. 

The  causes  of  garget  in  the  cow  are  principally 
improper  treatment  after  calving,  exposure  to 
cold  and  wot,  neglect  of  bleeding  or  physicking 
in  the  advanced  stages  of  parturition,  the  leaving 
of  portions  or  dregs  of  the  milk  undrawn  at  the 
time  of  milking,  a  habit  of  lying  in  such  a  posture 
!i«  to  oru'ih  the  udder,  and  the  allowing  of  the 
animal  to  acquire  an  unduly  plump  and  fat  coa- 
dittoo,  espeoiaUy  at  a  time  pf  hot  and  sohry 
weather.  The  causes  in  the  ewe  are  similar; 
though  the  chief  are  wet  lair,  hard  pasture,  the 
remml  of  one  of  twin  lambs  from  sa^lingi  and 
of  constitutional  dmngement. 
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The  principal  oMiM  ia  yMffling  boilins  it  Midair ' 
and  wet  lair. 
An  udder  affeoted  with  garget  may  ivffsr  in 

either  ooe  or  more  quarters ;  it  swells,  hardens, 

bt't  oTiies  knotty,  has  more  heat  than  in  ■%  «tate  of 
Aualth,  and  appears  to  be  much  paiucd  when 
preseed.  The  aeoretiMi  ef  milk  either  leaaena 
and  becomes  mingled  with  blood  :ind  pus,  or 
is  entirely  arrested  and  gires  place  to  suppura* 
tion,  and  iu  vet/  bad  Miet  to  gangrene.  The 
hinder  extceniitiea»  particularly  about  the  fetiock, 
the  hock,  and  the  hip-joint,  in  many  instan- 
ced, sympathize  with  the  udder,  and  undergo  so 
much  swelling  and  inflammatioia  aa  to  prevent 
the  aiiinin'  from  rising  except  with  very  great 
difficulty,  ur  u v«ia  from  rising  at  all, or  aiinoet  from 
moving.  The  symptoma  in  the  eife  are  Similar ; 
but,  in  the  worst  cases,  they  are  both  very  sudden 
and  excccdinj^ly  violt  nt  nnd  mnv  rnit"  such  a 
gangreutf  as  will  pruvo  tutal  tu  the  animul  within 
24  hoan  of  the  commenoement  at  the  attack. 
The  symptoms  in  the  yoarliag  heifor  are  chronic 
and  oomparatively  gentle,  and  have  been  suppos- 
ed to  reaemble  those  of  rheuinatiani  in  the  human 
subject,  and  are  removeable  by  means  of  the  sim- 
ple and  natural  remedy  of  dry  pasture  and  com- 
fortable litt«r. 

A  cow  attacked  with  garget  must  be  kept  in 
the  honse  and  have  soft  dry  litter ;  she  ought  to 
Im  fed  for  a  day  or  two  on  mashes  with  a  little 
hay;  and  when  die  becomes  wdl  enou^  to  leave 
the  house,  she  ought  to  be  turned  on  quite  dry 
and  rather  short  pasture.  If  the  attack  be  slight, 
she  should  have  her  udder  tossed,  tumbled,  and 
sucked  at  the  unreetnuaad  will  of  the  ealf ;  if  it 
have  a  decidedly  inflammatory  character,  and  Ik: 
accompanied  with  fever  and  loss  of  appetite,  she 
should  be  Ued  with  all  speed,  and  reod«e  »  dose 
of  physic,  and  have  her  udd*  r  abundantly  foment* 
ed,  and  be  thoroughly  milked  twice  a-day,  nnd 
have  a  quantity  of  camphorated  mercurial  oint- 
ment rubbed  well  into  the  udder  after  each  milk- 
ing, and  waslied  o(T  ap;ain  with  warm  water  im- 
mediaUidy  before  the  next  milking ;  il  the  indura- 
tions prove  obstioate,  aa  iodine  ointment,  com- 
posed of  lard  and  bydriodate  of  potash,  must  be 
substituted  for  the  camphorated  mercurial  oint- 
ment;  and  if  gangrenu  eet  in,  and  develop  a 
putrifying  ukar,  the  sore  must  be  well  cleaned 
with  warm  water  nrifl  freely  washed  with  a  weak 
dilution  of  chluride  of  lime,  from  time  to  time, 
till  the  gangrenous  matter  be  ooaeiderably  re- 
duced, and  then  alternately  dressed  with  Friar's 
balsam,  and  washed  with  the  dilution  of  chloride 
of  lime  till  the  gangrenous  matter  wholly  disap- 
pear; and  if  indurations  and  chronic  enlarge- 
ments, accompanied  by  deficiency  in  the  lactic 
secretion,  continue  after  all  indammatory  action 
has  been  eubdued,  the  hydriodaieof  potsah  must 
continue  to  be  applied  in  tlie  form  of  ointment, 
and,  if  need  be,  internally  administered  in  some 
other  form. — ^Tbe  proper  ir^knent  of  a  gargeted 
ewe  is  in  all  le^eots  similar  to  thst  of  a  gatgeted 
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cow.  A  gargeted  hog  shotild  be  bled,  and  should 
receive  warm  cordial  stimulating  drinks. 

GARQYSE.  8eeBt.Aiir. 

G  ARIDELLA.  A  small  genus  of  pUnts,  of  the 
ranunculua  tribe.  The  nigella-Ieaved  sped*>R.  G. 
nixfeUattrum,  is  a  hardy,  omameatai  aunuai,  of 
about  Iff  indies  in  hei^^t ;  and  was  kog  ago  inr 
troduced  to  Britain  from  France. 

GARLAND- FLOW£B.  Three  ornamental 
shrubs,  of  respectively  tha  wSUroUve,  the  diUenia, 
and  the  heath  families.  The  wild-olive  gadand- 
flower,  Da/'/nii'  nieonim,  is  called  also  the  sporvr- 
leaved  daphne  and  the  oluster-liowering  dapiine. 
It  is  a  hardy,  evergreen  undorshrub,  of  18  or  15 

inches  in  height:  ,  an  i  was  introduced  toBritnin, 
nearly  a  century  ago,  from  Auatrijt.  lt«  st«ui  is 
branching  and  shrubby ;  its  leaves  grow  irregu- 
larly on  the  branchsi^  mid  Me  spear  i;ha|>ed  and 
narrow;  and  its  flowers  arc  produced  in  clust<-rs 
at  the  ends  of  the  twigs,  and  appear  from  April 
till  Sqvlsmber,  and  have  a  purplish  pink  eohmr 
and  nearly  as  grateful  a  fragrance  as  the  mcze- 
reon. — The  dillenia  garland-flower,  J'Uiirandra 
eneorum,  is  a  ycUoW'flowered,  Australian,  ovet^ 
green  shrub,  of  about  2  feet  in  height,  and  was 
intr  'inc-f^  to  Britain  about  22  years  ago. — The 
heath  gariand  flower,  LVtca  pernduta,  is  a  gli>- 
boee-fiowered,  Cape  of  Good  Hope  heath,  of  about 
20  inches  in  height,  and  con  j  rix  s  three  varieties, 
with  respective^  wliite,  pink,  aud  red  flowers,  all 
of  whidi  have  been  introduced  to  British  oonserw 
vatories. 

GARLIC.  A  species  of  onion,  Allium  Saii- 
vum,  GuUivatwl  iu  Europe  since  the  year  1551. 
The  kuves  are  grasMike,  and  difier  from  tbooe  of 
the  common  oni  n  in  not  being  listulous.  The 
Stem  is  about  two  teet  high,  terminated  by  a  head 
compoeed  principally  of  bulbs  instead  of  flowers; 
the  flowers  are  white,  and  furnished  with  tricus- 
pidate  stamens  ;  the  root  is  a  compound  bulb, 
cuugisting  of  several  smaller  bulbs,  commonly 
denominated  dovet,  envdoped  by  n  common  mem- 
brane. Garlic  has  a  Btrong,  penetrating  odour, 
and  pungent  acrid  taste.  It  differs  from  Uie 
onion  only  by  being  more  powerful  in  its  effecta. 
In  warm  climates,  where  garlic  is  pruduced  with 
considerable  less  acrimony  than  in  cold  ones,  it 
is  much  used,  both  as  a  seasoning  and  as  a  food. 
When  braised  and  applied  to  the  skin,  it  causes 
inflammation  and  raises  blisters.  In  the  south  of 
Europe,  particularly  in  bpain,  it  is  very  much 
used,  entering  into  the  composition  of  almost 

every  dish,  not  only  among  the  common  people, 
but  among  the  higher  classes  of  society;  and 
it  is  every  where  prized  by  epicures.  At  all 
times,  however,  it  has  experi^osd  much  OMk> 
trariety  of  opinion,  and  has  been  adored  by  some 
nations,  and  detested  by  others,  as  by  the  ancient 
Greeks.  Its  cultivation  is  easy,  bdng  n  hardy 
plant,  growing  in  almost  every  kind  of  goil ,  and 
it  is  reproduced  by  planting  the  radical  or  floral 
bulbs.  Its  medicinal  virtues  have  also  been  much 
oslsbtatod.  It  not  on^  fbfiaa  an  aTcaHsnt  n. 
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pectorant,  but  hns  horn  adminintcrcd  in  a  proat 
variety  of  diseases,  as  liyeteria,  dropsjr,  cutaneous 
enipti«fu,  obftnMtioi%  fto.  The  juioe  of  garlic 
is  a  strong  cement  tot  broken  glass  and  china. 
Snails,  worms  and  tbe  grabs  or  larw  of  insects, 
as  well  as  moles  and  other  vermin,  may  all  be 
driven  away  by  placing  preparations  of  garlic  in 
W  Bear  their  haunts.  The  virtues  of  garlic  are 
iKMt  perfectly  and  readily  extracted  by  spirit  of 
wine. 

GARNER  A  r-  pn?itoiy  for  oom,  small  or 
brge,  binn  or  granary. 

OARRTA.  A  g<enos  of  beautiful,  evergreen, 
dioecious  shrubs,  nearly  allied  to  tbe  coniferous 
order,  hut  constituting  the  type  of  a  separate 
order  called  Garryacee.  Tbe  eUiptic-leavvd  spe- 
dM^  &.  tUipHM,  was  introdneed  to  Brttaiii  from 
New  California  in  1^<2«.  and  flowered  in  the  par- 
den  of  tbe  Horticultural  Society  in  1833 ;  and 
the  ovmtoJcaved  species,  O.  ovaia,  was  afterwards 
introduoed,  and  brought  to  flower.  The  two 
species  are  intimately  allied  to  each  other;  and 
both  flower  in  winter,  and  bang  out  a  profusion 
of  eatkins,  whieh  doedyieeemble  the  most  elegant 
and  elaborate  artificial  tassels  ;  and  they  grow 
in  the  open  ground,  and  require  little  or  no  pro- 
teotfoQ. 

GARTH.  A  yard,  a  croft,  or  any  imall  piece 
of  ground  behind  house  or  ofBces. 

GAS.  Tbe  name  of  every  permanently  elastic 
aMfonn  sobetanoe.  Gas  is  distinguished  from 
steam,  or  vapotir,  by  this  circumstance,  that  va- 
pours are  raised  irom  all  fluids  by  beat,  and  are 
again  eondensable  hf  eoU  into  th^  ame  fluid 
form  :  but  gases  arc  obtained  from  thenbitances 
containing;  them  only  by  chemical  decomposition, 
whether  this  be  spontaneous  or  arttticial.  All 
air  was  considered  a«  m  nntform,  homogeneons 
substance,  till  about  tbe  middle  of  the  last  cen- 
tury, when  it  was  discovered  that  there  existed 
at  leaat  as  great  differences  among  aSrifbrm  as 
among  fluid  substances.  Accustomed,  however, 
to  regard  the  atmosphere  as  the  only  air,  philo- 
sophers called  these  new  forms  of  air  ^cu«r,  to 
distingaish  them  from  it  This  name  had  been 
already  introduced  to  the  sciences  by  Tan  Ht  l- 
mont,  and  was  derived  from  the  old  German 
word  jfiack. 

Every  gas  consists  of  some  pondentUe  base,  or 
riibstance,  which  is  maintained  in  its  aeriform 
state  by  means  of  heat  or  caloric  ;  thus,  all  gases 
Xiiwsisi  nammon  pimiortliin  of flaatinitj".  ikv  Trbirh 
ibey  derive  from  the  last  sTibRtance ;  and  also 
each  one  itsdistingnishing  or  peculiar  characters, 
derivsd  from  the  iobstance  oonstituting  its  base. 
Kadi  Und  of  gas  has  also  its  own  peculiar  and 
uniform  specific  gravity,  or  weight,  although  they 
are  all  several  hundred  times  lighter  than  water. 
The  denntj  of  aH  gases  is,  like  that  of  air,  pro- 
portioned to  the  pressure  to  which  they  are  sn)>- 
jected ;  and,  like  air,  they  expand  with  the  ap- 
pUsilioB  of  heat,  and  are  rendered  more  dense 
I17  its  •bstrMtifln.  All  gaies  am  taseeptiUe  of 
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forming  various  cnmbinations  with  fluid  and 
solid  substances,  and  these  become  hxed  in  a  solid 
or  fluid  form. 

Elasticity. —  Oase*  nrc  perA-rtly  fla'fir  bodies. 
The  elasticity  of  solids  is  withm  rerUui  iiinitit  only. 
Tbe  beet  brings  of  locomotive  engines  and  carnuges 
seem  eapablc  m  suflisrinc  but  a  Umitcd  number  of 
bendings  before  tbey  break.  Air  reniaiBS  eoDstaatly 
elastic ;  it  has  been  shut  up  for  ysois  in  the  dr-vet»el 
of  a  hydraulic  engine,  and  »tiU  exhibited  thu  property 
as  perffctly  us  nt  tii-t.  Hoyle.  and  afterwards  Mari- 
otte,  iavesttgated  tbe  law  oif  tbe  elsstidty  of  gases, 
end  demoBsteated  tlwt  the  vdmae  is  hivers«;Iy  as  the 
pressure.  As  we  remove  tbe  preuure,  they  con- 
stantly expand,  and  always  fill  completely  the  vessel 
in  which  tliev  are  contairit-d. 

Weight  of  Ganei. — It  hai$  been  demonstrated  that 
a  flask  from  which  the  air  has  been  exhausted  weighs 
less  than  when  full.  Tbe  weighing  of  gases  is  a  nice 
opention,  reqnirinf  gieat  eare  that  the  gas  be  pure, 
Hrj,  and  under  a  known  pressure  and  temperature. 
Pbtlosopbers  have  ao»umed  as  a  standard. pressure  9U 
inclif-.  u{  the  barotiiftiT,  and  a  tern[>eruture  of  tiO"  F. 
In  the  following  table  we  have  the  weight  of  100 
cubic  inches  of  several  vapours  and  gases,  with  their 
specific  gravity  or  density,  air  being  considersd  as  1. 

S^teyh  QnuUff^  GatfS  and  Va/ourf. 
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V«i»<ur  of  w«Ut  at  Bi'» 
Vapour  of  wausr  M  2 1'.'*, 
Carboote  acid,  « 
Carboale  osids.  . 

Vapour  of  alrohnl. 
Vapnur  of  luljihurir  ribcr, 

Carburettetl  h><lrin:«i. 

The  presHure  which  g««te»  exert  upon  bodies  at  the 
surface  of  the  earth  depends  \i[Hiri  tluir  weight,  and 
as  hydrogen  is  but  one>sixteenth  the  weight  of  com- 
mon air,  an  atmosphere  of  tbe  same  height  will  press 
with  a  force  of  one-sixteenth  only.  Ucnee,  a  man 
would  weigh  more,  and  require  a  greater  f^rre  to 
transmit  hiiii*tlf  from  place  to  [ilace,  in  an  atnuisphere 
of  hydrogen,  than  in  the  present  atmosphere.  The 
velocity  with  which  air  enters  a  vacuum  depends 
upon  the  height  of  the  column  of  air  above  it,  and 
consequently  ?aHes  with  ita  denrity.  It  is  obvious, 
that.  Hs  the  density  depends  upon  tbe  height  of  tbe 
incumbent  column,  it  must  be  constantly  dimini«hinf< 
as  we  axfend.  until  \>c  arrive  at  a  [mint  at  which 
there  will  be  but  a  single  layer  of  pHrtu  lc*.  and  the 
twu  forces  of  weight,  or  attraction  of  gravitation, 
and  eia»t>city  of  the  air,  be  in  exact  equibbriun. 
Mence.  the  height  of  any  point  may  be  ascertained 
bv  weighing  the  supe rincnn^liciif  rnlurrii  of  air  atraiimt 
»  coluuiii  of  mercury, ^ — tin  luL-hi  r  the  point,  tbe 
shorter  will  be  the  column  ct  ii<ircury.  It  is  thut 
that  heights  are  measured  by  the  barometer. 

Diffu$ion  of  Gates. —  Aeriform  bodies  possess  the 
property  of  diffusing  themselves  through  each  over's 
masses  to  an  unlimited  extent;  there  is  no  point  at 
which  they  become  '■atiirated.  Mr.  DHltnn  filled 
two  cylindrical  vessel*,  the  one  with  (•arl!oiii<'  hciiI, 
and  tbe  other  with  hydrogen;  the  latti  r  wtis  [ilaced 
perpendicularly  over  tbe  former,  and  the  two  con- 
nected together  by  meens  of  s  small  tube  two  or 
three  feet  long.  In  the  course  of  a  few  hours,  hydro- 
gen \\as  deterted  in  the  lower  vessel,  and  carbonic 
acid  in  the  u[i|M'r;  after  a  si. 11  longer  time,  these 
gases  were  found  [lerfeclly  and  equally  mixed.  If 
we  examine  the  table  of  the  specific  gravity  of  gases, 
above  given,  we  shall  find  that  carbonic  arid  b  more 
than  twenty  times  the  wdght  of  hydrogen  f 
qoMrtlj  tbe  diange  of  place  was  produced  b  opposl< 
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ttOQ  to  the  kwi  of  gnvity.  This  property  belongs 
to  all  g*sei  and  vapours.  If  water  be  placed  in  a 
veswl  of  dry  air,  evaporation  will  go  on  as  in  a  vacu- 
um, Init  more  slowly,  the  air  acting?  as  a  inerhanical 
obstacle :  ajid  the  tension  or  clastic  torce  of  the  va- 
pour will  be  precisely  the  same  in  the  one  case  as  in 
the  other.  A.  given  volume  of  air  wtU  contain  the 
nme  weight  of  vapour  as  a  vactram  of  th«  Mme  di. 
mensions.  Mr.  Dalton,  in  hi*  explanation  of  these 
phenomena,  supposes  that  the  Htuina  of  one  gnu,  al- 
though highly  repulsive  to  each  other,  do  not  repel 
those  of  other  gunen ;  that,  in  the  case  of  carbonic  acid 
uid  hydrogen,  each  allows  the  otoois  of  the  other  to 
iniinuate  themselves  betwoen  its  own  otoois.  and  es- 
teblkb  •  perfectly  equal  mixtorv.  *'One  gas,"  he 
says,  "acts  as  a  vacuum  with  re^pert  to  the  other." 
By  this  exprension,  however,  lie  did  not  mean  that 
one  gas  flowed  into  nnother  witli  the  suiue  velocity 

as  into  a  vacuum  for  the  atoms  orfer  a  mechanical 

impedioKnt  to  ditfusion, — but  that,  although  more 
slowly,  the  final  re«u1t  would  be  the  seme.  This 
has  an  important  bearing  u\)on  the  perfect  mixture 
of  gases  in  combustion.  \\  hen  a  portion  of  gas  is 
confined  in  a  giaoii  vessel  Imving  a  crark  in  it;-  side, 
the  gas  after  a  time  will  have  ditTu^ed  itself  ii.to  tiie 
air,  and  the  air  will  have  found  iu  way  through  the 
same  opening  into  the  gw.  The  qwitities  which 
have  thus  passed  in  a  given  time  will  Itear  a  certain 
relation  to  t!ie  specilie  gravities  the  t«oga>e,s. 
The  (liiT  i-ion  depends  in  no  degree  on  the  size  of  the 
aperture,  but  each  gas  has  a  diffusiveness  peculiar  to 
itself.  Professor  Graham  WM  enabled  to  determine 
the  law  of  diffusion  with  great  exaetneia  bv  nwwu  of 
■  tube  cfowd  at  one  end  with  plaster  of  Paris.  By 
filliii^;  Mil-  tube,  over  water,  with  the  gns  to  be  ex- 
perifjif iiicil  upon,  and  allowing  it  to  rcHjain  with  its 
lower  or  open  end  imnierned  in  the  water,  the  diffu- 
sion ioimediately  commenced  through  th«  porous 
stopper,  and  the  water  was  seen  rising  in  the  tube. 
From  experiments  carefully  conducted  with  this  in- 
strument,— or  diffusion  tube,  as  it  is  called,— ProfLS- 
sor  Graham  diseovered  that  "  t!ie  diifusion  or  spon- 
taneous intermixture  of  two  giuci  in  contact  is 
affected  by  interchange  in  position  of  iadcfiiiitelj 
soiall  volumes  of  the  gases,  which  roluines  are  not 
neeeesarily  of  equal  magnitude,  being,  in  the  ease  of 
each  gas,  inver-i  ly  proportional  to  the  square  root 
of  the  density  of  that  gas."  Thus,  the  density  of 
the  air  being  I.  its  diffusiveness  will  be  I  also;  and 
knowing  the  densitv  of  other  ga^es  compared  with 
it,  we  may  deduce  their  rate  of  diffusion. 

The  following  figures  indicate  the  densities  of  some 
oftbe  gases,  with  their  diffusiveness,  according  to 

Hydrogen  ,^'6.069  =  0.2627 

Oxygen  ^v'l.lUS  =  1.052 

Kitra«en  ^.972  =  0.9S6 

Steam  ,^0.620  =  0.788 

0.2627  :  1  :  :  1  :  3.807  =Oiffusiren«Bsof  hjrdrogen. 
1.052   :  1  :  :  1  :  O.OMSs  "  Oxygen. 

O.0Sd  :  1  :  :  1 :  1.014  =  "  nitrogen. 

0.788  :  I  :  :  I  :  1.2tJ9  =  "  steam. 

The  results  of  these  experiments  etdndde  so  ex- 

actlv  with  the  law,  that  the  den.sity  of  the  ga<!  may 
be  determined  by  experimentally  rlcurmiiuiig  iu  di('- 
fu?ion.  A<  a  further  eii.-itirmation  of  Dalton 's  theory, 
it  may  be  remarked,  that  ail  g^^ei  ru«b  into  a  vacuuiii 
srith  a  velocity  also  inversely  proportional  to  the 
square  roots  of  their  densities.  It  has  been  deter- 
mined, that,  if  our  atmosphere  be  eonnidered  as  of 
the  mme  density  throughout,  homogeneous,  and 
27,3'^^  feet  ill  hdirht.  the  vtlority  with  which  it 
"titers  a  vacuum  will  fu-  1..'J;JB  feet  in  a  serond  of 
time;  the  velocitjr  of  diffusion  is,  as  we  have  re- 
marked, much  leas.  That  thia  interchange  and  mix- 


ture are  the  result  of  affmity  or  chemical  action  is 
disproved  by  the  fact,  that  it  takea  place  betwcea  gain 
which  have  no  such  affinity.  Carbonic  acid  tanMt 
be  made  to  unite  with  either  hydrogen,  oxNgen,  of 
nitrogen:  besides  which,  it  is  to  be  observed,  that, 
when  two  volumes  of  different  gases  are  brought  in 
conuct,  each  diffuses  itself  through  the  other,  occupy- 
ing the  spaee  of  the  sum  of  the  two,  and  that  with- 
out any  increa.se  of  temperature.  When  oxygen  sod 
nitrogen  ga!*es  arc  mixed  together  in  the  proportion 
of  1  to  4,  the  mixture  occupies  exactly  the  space  of 
five  volumes  of  either,  and  is,  according  to  all  the 
tests  which  ebennatrjr  cnn  apiily,  pure  aAmoaphsrie 
air. 

We  have  exphdned  this  law  tiw  mora  felly,  fhai 

a  knowledge  of  it  may  prevent  mistakes  which  ire 
serious,  in  forming  a  plan  for  efficient  ventilation. 
■\Ve  are  told,  in  a  work  on  Warming  and  VentiUting. 
"  that  the  ammonia  and  aqueous  vapour  invariably 
ascend  towards  the  ceiling;  while  the  dense cariwaie 
acid  will  find  its  way  out  at  the  doors  and  lower  aper- 
tures, or  will  remain  stagnant  in  the  passages,  unleu 
subject  toacurrent  of  atmospheric  air."  In  a  Report 
on  Schoolhouses  it  i»  ^id,  "  The  poisonouis  part* 
are  called  carbonic  acid.  They  are  heavier  than 
the  oommon  air,  and,  as  the  luqgs  throw  them  out 
at  the  lips,  their  tendency  is  to  fell  towards  the 
ground,  and.  if  there  were  no  currents  of  the  air, 
would  do  so.  Wi  re  these  dilferertt  portions  of  the 
air,  as  they  come  from  tlie  lungs,  of  diirerent  colours, 
we  should,  in  a  perfectly  still  atmosphere,  see  the 
streain  divided,  part  of  itfeUing,  and  part  ascending. 
A  circulation  of  air,  however,  produeed  out  of  dooa 
by  differences  of  temperature,  and  in  our  apartmeats 
by  the  motion  of  the  oi-eiip.inf «.  and  by  other  causes, 
keeps  the  poisormus  parts  of  tlu:  air,  to  some  extent, 
mingled  with  the  rest  of  it."  Farther  on  we  are 
told,  "  If  there  be  but  little  motion  in  a  room,  the 
poisoncnis  part  of  the  air  will  settle  towards  the  floor 
as  soon  as  it  is  cast  from  the  lungs,  while  the  other 
part,  being  rai«ed  almost  to  a  blood  heat  in  the  lungt, 
will  rise  to  the  ceiling.  In  the  ceiling,  therefore,  | 
should  he  an  aperture  fur  itm  escape.  The  carbonic 
acid  will  tend  to  flow  out  under  the  door,  or  when  it 
ia  opened."  In  the  Heport  of  the  Design  for  a  Lu- 
natic asylum,  the  author  remarlts,  if  the  register  (of 
admittiiig  hot  air  is  high  enough  to  avoid  certain 
dilfieultica  he  ha-s  mentioned,  **  the  hot  air  will  not 
be  well  disseminated,  the  hottest  portion  will  con- 
stitute a  stratum  next  the  ceiling,  while  that  at  the 
floor  \*  sour  and  carbonic."  Now,  if  the  Uw,  M 
stated  by  Dr.  Dalton,  "  that  one  gas  acts  asavacuUB 
with  respect  to  another,"  be  true,  neither  stateownt 
ciii  be  correct ;  if  they  were  correct,  we  should  cer- 
tainly provide  a  means  of  escape  separately  for  the 
^aaes,  according  to  their  density.  Ample  pro\isioo 
M  made  for  diffusion;  the  expired  gases,  with  the 
aqueous  vapour,  are  lighter  than  uie  sorrounfing 
air;  tbcy  rise  to  the  ceiling,  and,  if  they  do  not 
escape,  become  so  completely  mixed  with  it,  that 
they  never  again  separate.  It  is  true  that  earbotiic 
acici  generated  in  large  quantities  from  low  pbcrs. 
where  it  is  retained  as  in  a  hasin,-^  mines,  in  cer- 
tain grottos,  in  wells,  and  after  it  becoiiics  cxild  whsa 
genen^  in  cloie  rooms  by  the  eombostioa  of  chsN 
coal.— ac'-i.  n  ilates  on  the  floor;  hut  the  conditions 
are  so  uti.Ai;  liie  cases  above  meutiuned,  that  no 
analogy  can  be  maintained,  and  we  are  aware  of  M 
experiments  which  would  support  them. 

\Ve  can  hardly  estimate  the  importance  of  Oi» 
beautiful  law.  Animals  and  vegetables,  as  we  hart 
already  shown,  are  constantly  pouring  out  eertaia 
ga-es,  each  essential  to  the  life  and  gmwlh  of  the 
Other,  and  yet.  if  theise  gaises  were  allowed  to  !<rj.-> 
nate  where  they  are  formed,  they  would  not  oniy 
ii\jure,  but  destroy,  both  tdngdooMi.  By  this  la«^ 
these  poisona  are  diffused  throaghont  spacer  and 
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vital  air  ru«hes  in  to  mppiy  their  place ;  it  it  only 
bjr  tbe  mcwt  delicate  aimly->i».  and  for  a  short  tiOM, 
tut  anj  differencen  in  the  cotittitiitioti  of  tbe  atmo- 
•pbere  ean  be  detected.  At  the  terel  of  the  sea,  and 
at  tbe  highest  point  to  which  man  has  a^rendpil.  it  in 
invariably  tbe  saioe.  Yet  it  i«  a  mixture,  and  re- 
quire* no  power  to  deoompOM  it;  every  tubntance 
bavinc  an  affinity  for  osygvn  reiMvet  it  as  mdilv  m 
tboui^  the  nitrogvn  were  altO||et]Mr  abflent.  even 
vnter  effort?*  a  separation  of  its  element-t,  fnr  thv. 
air  expelled  from  it  by  boiling  contains  more  tiian  21 
per  cent,  of  oxygen. 

Expansion  of  GauM. — Unlike  lolidt,  frames  expand 
equally  for  an  equal  increase  of  temperature  luea- 
•iir«4  ojr  ft  th/waumetet,  Oajr.Luaaae  abowvd  that 
100  OMMOfM  of  atmotpbenc  air,  bratcd  fnmi  tbe 
freezing  to  the  boiling  point,  became  137.5  moasurcs  ; 
consequently  the  inprca*p  for  18^**  F.  is         of  its  | 
hulk;  dividing  this  qiifiiititv  by  180,  we  find  that  •  ] 
^ven  quantity  of  dry  air  expandii       of  the  volume  . 
If  eeempitd  a<  S29  for  every  degree  of  Fahrenheit.  I 
New   esperiiMnta  hnve  been  made  by  Rudberg, 
within  a  nw  years,  xir  *"  expan- 

•ion  for  I®  F. ;  and  these  results  are  confirmed  by 
Regnault.     This  last  number  may  be  ado|>fL"d  as  i 
tbe  true  inrrement ;  its  equivalent  in   decimals  is 

0.002096:  for  i°  Ceatrimdc,  U  it  0.0036d.   If  —  ' 


waste  of  hydrogm  c^ns  in  almost  all  cases  of  ooni- 
bustion,  which  luigiit,  with  profit, be  accamulatcd 
and  nade  nae  of.  Tbe  first  ideas  upon  the  ^ul>- 
ject  were  thrown  out  l  y  Larnpadius,  in  the  first 
volume  of  his  Art  of  Mining,  Gottingea,  1601. 
He  »u  followed  Ij  Lebon,  in  Pnuioe,  the  invvB^ 
tor  of  the  thermolampe.  The  g:is  fur  the  bupply 
of  this  lamp  was  procured  from  the  combustion 
of  wood ;  but,  as  a  great  quantity  of  wood  was 
required  to  keoj)  th«  lamp  burning,  this  experi- 
ment of  Li  lion  hA  to  no  important  results.  In 
1610  and  1811,  the  £oglish  began  to  apply  the 
gaa  obtained  from  the  boniinf  of  ooel  to  this 
purpose,  and  Tirougjit  the  ligliting  of  streets  and 
manufactories,  by  means  of  this  ^s,  to  perfection. 
The  great  superiority  of  the  English  prooeeaover 
that  of  Lanpadins  and  Lebon,  consisted  in  this, 
that  the  gas  ^vas  accumulated  in  large  vessels  h-> 
fore  it  was  burnt,  and  thus  could  be  preserved  in 
the  gaaometen  till  it  wae  needed,  while  tbef 
were  obliged  to  consume  theirs  as  fast  as  it  was 
produced.   And  this  mode  of  lighting  was,  more- 
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of  a  KIL9  at  40'*  would  occupy  at  80^,  we  m 
member  that  it  does  not  expand  ^^t      i^'  ^ 
40°  for  each  degree,  but         of  its  liulk  of  :i>\ 
Now  401  parts  ot  air  at  'M'^  become  4)^2  at  dS^, 
.  M  at  34**,  and  so  on;  hence  we  can  institute  a 
.'  ^reportioo  bettrecv  tbe  volume  at  40^  and  that  at 

I        *  Vol.  at  4a         To',  atm.     Cab-laeli.  Oulh  tnelk 
I        491  +  8   :   491  +  48   :  :    100  :  10S 

Ahiorption  of  G<t)>€s  (lases  nre  absorbed  l  y  (dif- 
ferent subfltancett,  and  in  some  cases  tbe  force  with 
,  which  they  are  drawn  to  them  is  jpeater  than  the 
mutual  repulsion  of  the  jpaeous  particles  themselves. 
I  When  a  piece  of  metallie  platinnm  is  made  perfectly 
clean  ana  brijjht,  and  brought  in  contact  with  oxygen 
ai»d  hyfiro^en,  the  adbeision  of  the*e  pases  to  the 
metal  is  apparently  such  a*  to  overcome  their  ordi- 
narily repulsive  propcrtieii,  to  bring  tbeui  witbin  the 
sphere  of  chemical  action,  and  produce  rapid  com> 
buation  with  the  evolutioD  of  light  and  heat.  Oaaes 
are  aJeo  dieeolved  in  tratcr,  as  b  tbe  case  with  atmo- 
spheric  air;  it  is  to  this  property  tti  it  tfie  inhabitants 
of  the  ocean  owe  the  oxygen  whit  li  .supports  their 
The  quantity  thui  held  in  solution  in 


wUk  to  eseertain  tiie  volnme  whiehJjQO  euhle  inches  |  over,  profitable  only  where  bituminonseoal  oould 

be  obtained  at  a  moderate  price.  In  lhl5,  many 
streets  and  buildings  in  all  j)arts  of  London,  and 
other  English  towns  and  cities,  were  lighted  in 
thie  manner.  The  mode  of  making  the  gaa  i«  as 
follows:  largo,  tight  iron  vessels,  three  tjuarters 
tilled  with  coal,  are  heated  in  furnaces  to  a 
red  heat ;  to  the  end  or  open  month  of  tbe  ves- 
sels containing  the  ooal  are  tightly  fitted  iron 
tubes,  which  convey  the  substances  (gas,  water, 
ammonia^  tar;  produced  by  tbe  combustion  of 
the  eoal  to  reaervoin,  in  which  th^  beoone 
separated,  tlic  tar  and  water  being  condensed, 
while  the  gaa  passes  on  to  other  veeaels,  in  which 
the  preparation  ie  completed.  It  b  pamd  tbrongh 
pure  water,  and  through  lime-water,  by  which  it 
is  washed  and  cleansed  of  its  impurities  intn  the 
ga^meter,  in  which  it  remains  till  wanted  for 
use.  This  instrament  ooimate  of  two  parts,  a 
large  wooden  or  iron  cistern,  open  aliove,  partly 
fiUed  with  water^  and  a  large  open  vesst;!  of  iron, 


existence 

proportion  to  the  pressure.    Carbonic  acid  is  dii  _ 
solved  in  an  equal  bulk  of  water  under  the  ordinary  |  or  sotne  Other  ttibetanoe,  whieli  IS  inverted  in 

prea^ure  of  the  atmosphere;  by  doubling  the  pressure  ,     ,,tained  in  the  other,  and  It  Suspended 

another  volume  may  be  taken  up,  and  so  on.    It  is        .  ,  ,        .  ,         •  .  .      ,    •  n 
feth!^  u  i>  th.t  tl.esoda  water  of  the  shops  is  kept  baknoed  by  weights  playing  over  pulleys, 

ready  for         under  mechanical  pressure.    On  the  ;  Then,a«  tbe gas  is  allowed  to  enter  at  the  bottom 
tOM  of  liigb  mountains,  the  pressure  on  the  surface  I  of  tlMOtStem,  it  rises  np  into,  and  thos  pushes 
ef  tha  vat«r  is  pbTHHttly  less,  and  less  atmospheric  j       the  tnvorU'd  vessel,  or  gasholder,  till  it  is 
air  wiH  be  dieeolvedj  it  may  be  owing  to  fhis  cause        ,    „       ..  .      .  ,  .   ...  ,k-....«k  ♦..i..-.  „^ 
that  t-~.h  .r,  rmt  found  to  .nimhit  the  pond,  of  very   ^'"^'^  "^<>"8^  P"^ 

elevated  rpgionn.    Charcoal  po!«sc«^en  the  property 


v.* 


I  of  absorbing  aome  ^ases  to  a  )?reat  extent,  us  muy  be 
'  I  seen  bjr  the  following  table,  in  which  the  numbers 
I  iadieaea  the  volumes  of  (taeee  abeorhed,  that  ef  tbe 
dUMVOal  being  taken  as  unity. 

Ammnni*         .  •        »■>  I  Ric«rt>.  hjdr<«cn  . 

Iturianc  acid        -  .        |  Carbonic  uxiiiu  . 
8iil|)tiitr«oas  acid       .        65  'Ox<(?fu 

8idshai«tt«d  bjrdracm  .    K  Siu\f>  n 
lUnas  irilf^  ^  <  '^■■^i*.  hydrogen  . 

GAS-LIGHTING.  The  application  of  the  dif- 
ferent forms  of  hydrogen  gas  to  the  lighting  of 
streets  and  1niildiaf>.  It  was  some  time  since 
poioted  ooi  bj  dMinists,  that  thare  was  a  great 


Tided  with  ttop-oodn.  As  soon  as  the  cooks  are 

opened,  the  weight  of  the  ga^^hulder,  tending  to 
sink  it  in  the  water,  forces  out  the  g.is  it  contains. 
It  is  then  transmitted  through  tkiuaii  iron  ur 
Isadm  tubes  to  anf  part  where  it  is  needsd. 
These  tubes  ari  l:ud  under  the  ground,  like  aqiio- 
I  duct  logs,  and  are  thus  protected  from  injury, 
I  while  the  small  branehes  from  them,  for  street  or 
1.7  ;  house  lamps,  are  passed  through  hollow  ]><!vU,  or 
openings  in  the  walls  of  the  buildings  in  which 
they  are  to  be  used.   The  light  furnished  by  them 
is,  bsyond  doubt,  the  purest  and  brightsst,  as 
wdi  as  least  oflhnsive,  of  any,  if  ws  except  the 
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Argand  lamps  alone.  Its  advantages  are  particu- 
larly felt  in  places  whcro  many  lights  arc  wanted 
iu  a  small  space  and  for  street  lights.  See  the 
article  Coai/-Ga8. 

The  following  useful  remarks  on  the  use  of  gas 
arefromthticolumnsof  that  excellent  journal  'The 
Daily  News :' — "  During  the  last  few  years  the  use 
of  coal  gas  as  a  source  of  artificial  light  in  dwelling- 
houses,  has  increased  to  a  very  considerable  ex- 
tent ;  80  that  it  is  now  no  uncumraon  thing  to 
find  drawing-rooms  and  bed-rooms,  as  well  as 
halls  and  staircases,  thus  lighted ;  a  thing  which 
a  few  years  since  was  hardly  to  be  met  with  in 
London,  though  it  has  been  common  fur  many 
years  in  Edinburgh,  Glasgow,  and  several  of  the 
northern  towns.  The  convenience  and  advan- 
tages of  gas  for  lighting  houses  are  very  great ;  if 
well  managed  it  is  cheaper  and  more  cleanly  than 
any  other  sort  of  artificial  light,  whilst,  at  the 
■ame  time,  there  is  considerably  less  danger  of 
accidents  from  fire  than  where  oil  lamps  or  can- 
dles are  used.  There  are,  however,  several  serious 
objections  to  gas ;  and  it  may  therefore  be  inter- 
esting to  consider  the  nature  of  these  objections, 
in  order  to  ascertain  in  how  far  they  may  be  re- 
moved, or  whether  they  are  essential  accompani- 
ments to  its  use. 

"  The  principal  advantages  of  gas  for  domestic 
illumination  are,  its  cheapness,  safety,  cleanliness, 
and  the  little  care  and  attention  which  it  requires 
when  properly  arranged  and  managed.  By  the 
use  of  gas  all  danger  from  sparks  is  avoided,  the 
injury  of  furniture  by  dropping  oil,  wax,  or  tallow, 
through  carelessness,  is  prevented,  and  the  lamps 
when  once  lighted,  if  properly  regulated,  will  bum 
for  any  number  of  hours  with  a  bright  and 
equable  light,  without  requiring  adjusting  or 
trimming  of  any  kind,  as  is  the  case  with  oil  Of 
course  these  advantages  are  only  experienced 
wht-n  the  pipes  and  burners  are  well  arranged 
and  placed  under  the  care  of  a  steady  and  atten- 
tive servant ;  with  a  careless  person,  accidents 
may  possibly  be  caused  from  leakage  of  gas, 
though,  as  even  a  very  small  escape  of  gas  very 
Boon  becomes  apparent  from  its  unpleasant  odour, 
very  moderate  attention  would  entirely  prevent 
the  possibility  of  accidents  of  this  kind  occurring. 
Even  when  well  managed,  however,  there  are  in- 
conveniences not  unfrcquently  found  by  those 
who  use  gas.  The  ceilings  become  black  and  the 
light  is  painfully  bright  and  dazzling,  the  rooms 
become  too  hot,  and  lastly  the  air  becomes  op- 
pressive, giving  rise  to  headache,  &c. 

''The  blackening  ctfcct  produced  on  the  ceilings, 
is,  of  course,  occasioned  by  smoke  from  the  im- 
perfect combustion  of  the  gas  ;  diiTerent  burners 
give  off  very  various  proportions  of  smoke;  Ar- 
gand burners  far  more  than  the  fiat  bat»-wing  or 
fibh-tail  burners,  because  in  the  latter  the  com- 
bustion is  more  perfect.  A  good  gas  burner  does 
not  blacken  ceilings  any  more  than  the  best  oil 
lamps  or  wax  candles.  Where  ceilings  are  black- 
I ,  ened  by  gas,  cither  the  burners  are  faulty  and  the 


is  not  perfectly  burnt,  or  they  are  tamed  ap 
too  high,  so  as  to  form  a  smoky  flame.    It  is  a 
common  and  idle  custom  to  turn  the  gas-cock  en- 
tirely before  lighting  the  burner ;  a  flaring  smok- 
ing light  is  thus  obtained,  which  is  then  gradually 
lowered  to  the  proper  size ;  a  small  but  certain  1 
quantity  of  black  smoke  is  circulated  through  | 
the  air  of  the  room  every  time  this  is  done.  i 
"In  consequence  of  the  cheapness  of  gas,  and  the  | 
facility  with  which  we  may  regulate  the  supply  i 
of  light,  people  commonly  bum  more  lights  than  | 
they  would,  did  they  use  oil  or  candles,  hence 
the  reddish  yellow  colour  of  the  light  becomes 
trying  and  painful  to  the  eyes.    This  may  to  a 
great  extent  l>e  remedied  by  the  use  of  glasses 
or  shades,  slightly  tinged  blue  or  bluish  green; 
the  light  is  thus  softened,  and  brought  nearer  in 
its  character  to  daylight.    In  the  same  way  that 
the  use  of  gas  leads  people  to  burn  a  larger  quan- 
tity than  they  would  do  of  oil  or  wax,  it  also 
causes  them  to  forget  the  large  quantity  of  hot 
air  passing  off  from  every  burner,  a  consideration 
of  great  importance,  but  one  which  is  entirely 
under  our  own  control :  inasmuch  as  it  is  easy 
in  all  cases  to  adopt  some  suitable  and  efficient 
mode  of  ventilation,  whereby  the  temperature  of 
our  rooms  may  be  prevented  from  rising  too  high. 

"The  last  inconvenience,  and  in  some  respects 
the  most  serious,  is  the  slow  and  gradual,  but  very  ■ 
perceptible  effect,  which  gas  sometimes  produces 
on  the  air  of  rooms,  due  to  the  formation  of  acid 
fumes :  the  source  of  this  requires  a  few  words  of 
explanation.    Gas,  in  burning,  produces  a  quan- 
tity of  carl>onic  acid  gns,  like  all  ordinary  com- 
bustibles, and  the  quantity  of  this  is  nearly  in 
proportion  to  the  light  the  gas  gives  out  in  burn- 
ing.   Consequently,  the  more  gas  wc  burn,  and 
the  more  light  we  have,  the  more  carbonic 
acid  gas  we  shall  have  pouring  into  our  rooms, 
whether  we  bum  oil,  wax,  tallow,  or  gna  This 
same  carbonic  acid  gas  is  produced  by  the  pro- 
cess of  respiration,  and  any  considerable  quantity 
of  it  in  the  air  is  decidedly  unwholesome,  though 
not  poisonous,  unless  the  quantity  of  it  lie  ex- 
cessive.   Coal  gas,  however,  in  burning,  some- 
times produces  a  considerable  qtiantity  of  sul- 
phurous acid  gas,  a  substance  which,  even  in 
small  quantity,  is  irritating  and  deleterious  when 
taken  into  the  lungs,  although  mixed  with  a  large 
bulk  of  atmospheric  air.   The  coal  from  which 
gas  is  made,  commonly  contains  a  considerable 
quantity  of  sulphur,  and  consequently  coal  ga* 
when  freshly  made  contains  various  compounds 
of  sulphur.    Fortunately,  however,  gas  may  be 
nearly  quite  purified  from  sulphur  by  the  use  of 
lime,  and  accordingly  the  gas  as  fast  as  it  is  made 
is  passed  through  purifiers,  iu  which  it  is  exposed 
to  the  action  of  lime ;  after  a  time  the  lime  be- 
comes saturated  with  sulphur,  and  it  must  then 
be  changed ;  if  this  is  not  attended  to  the  cool 
gas  passes  through  the  purifier  still  contaminated 
with  sulphur,  and  this  occasionally  is  the  case. 
The  irritating  vapours  of  sulphuroxis  acid  gat, 
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GASTERIA. 

•oroetimes  perceived  in  rooms  where  gas  is  burnt, 
is  caused  by  want  of  due  care  in  purifying  the 
,  gas.  The  three  6r8t  objections  to  the  use  of  gas 
are  entirely  under  the  control  of  the  consumer, 
the  last  when  it  occurs  is  the  fault  of  the  gas 
manufacturers  and  should  not  be  suffered  to  pass 
unnoticed ;  it  is  a  serious  evil,  and  at  the  same 
I  time  one  which  he  can  remedy,  and  which,  for  his 
I  own  sake,  as  well  as  that  of  the  consumer,  he 
.  ought  to  avoid.    It  is  almost  impossible  wholly 
I  to  purify  coal-gas,  but  it  is  easy  to  separate  frum 
I  it  the  greater  part  of  the  sulphur  which  it  ori- 
ginally contains.   Complaints,  and  well  founded 
ones,  too,  have  lately  been  made  in  various  parts 
of  the  town,  of  sulphur  in  gas,  and  these,  if  not 
I  attended  to  in  the  right  quarters,  will  soon  put  a 
I  stop  to  the  further  use  of  gas  for  lighting  houses ; 
I  for  the  various  advantages  of  gas  will  hardly  com- 
pensate fur  the  destruction  of  furniture,  and  in- 
jury to  health  occasioned  by  the  presence  of  any 
quantity  of  sulphurous  acid  gas  in  the  air." 
I     GASTERIA.    A  genus  of  very  curious  and 
^  grotesque  Cape-of-Oood-Hope  plants,  of  the  day- 
lily  order.    Upwards  of  forty  species,  varying  in 
i  height  or  length  from  a  foot  to  about  a  yard, 
I  have  been  introduced  to  our  greenhouses  and 
|!  hothouses;  and  four  of  these  are  shrubby,  the 

I  rest  are  herbaceous,  and  all  are  evergreen.  The 

I I  flowers  of  all  dispby  some  shade  of  crimson, 
I  icarU-t,  or  orange,  and  have  so  curious  a  base  as 
' ,  to  look  like  a  belly,  and  suggest  the  name  gaste- 

ria. — which  is  formed  from  the  Greek  word  for 
belly ;  and  their  leaves  are  so  thick  and  fleehy, 
and  have  so  peculiar  a  shape  and  surface,  as  to 
'  ha?e  suggested  for  the  genus  the  popular  name 
of  tongue-plants.    The  whole  genus  possesses 
■imilar  grotesqueness  to  the  genera  haworthia, 
apicra,  and  aloe. 
;     CiSTRIC  JUICE.    A  fluid  of  the  utmost  im- 
. '  portance  in  the  process  of  digestion.    It  does  not 
'  act  indiscriminately  on  all  sul^stances;  nor  is  it 
the  same  in  all  animals  ;  nor  does  it  continue 
always  of  the  same  nature,  even  in  the  same  ani- 
mal, changing  according  to  circumstances.  It 
acts  with  a  chemical  energy  in  dissolving  food  ; 
attacking  the  surface  of  bodies,  and  uniting  to 
the  particles  of  them.    It  operates  with  more 
energy  and  rapidity  the  more  the  food  is  divided  ; 
and  its  action  is  increased  by  a  warm  tempera- 
j  I  tnre.   The  food  is  not  merely  reduced  to  very 
,  minttte  parts ;  its  taste  and  smell  are  quite  cban- 
'  ged ;  its  sensible  properties  are  destroyed ;  and 
it  acquires  new  and  very  different  ones.  This 
I  j  laid  does  not  act  as  a  ferment ;  it  is  a  powerful 
antiseptic,  and  even  restores  flesh  already  putre- 
fied. 

I  QASTRIDIUM.  A  small  genus  of  grasses,  of 
'  the  agrostis  tri)>e.   The  southern  species,  Gattri- 

diwm  auttraU,  called  by  the  older  botanists  A/ilium 
lt*idigeruin,  is  an  annual  grass  of  the  sandy  Acids 
of  some  parts  of  Britain,  and  possesses  a  degree, 
though  but  a  small  one,  of  agricultural  value. 

I I  Us  Item  is  amooth,  branched  from  the  bottom, 

J  .  
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and  only  a  few  inches  high ;  and  its  flowers  are 

produced  in  an  erect,  spiked,  dense  panicle. 

GASTRITIS.  Inflammation  of  the  stomach. 
Gastritis,  however,  does  not  include  the  effects  j 
of  mechanical  distention  of  the  stomach,  or  the 
irritating  action  of  poisons,  acrid  substances,  or 
improper  food;  but  is  simply  idiopathic  inflam- 
mation of  the  stomach's  mucous  surface.  Thia 
disease  sometimes  occurs  in  the  horse  ;  yet  is 
generally  so  combined  with  enteritis,  and  lo 
closely  similar  to  that  disease  in  symptom,  as  to 
be  very  difficult  of  separate  detection.  A  horse 
attacked  with  it  loathes  his  food,  is  extremely 
restless,  evinces  great  distress,  lies  down  and 
suddenly  rises,  has  fits  of  cold  perspiration,  and 
seems  to  sufler  prolonged  pain  after  swallowing 
any  food  ;  and  he  must,  in  all  outward  respects, 
be  treated  in  the  same  manner  as  for  enteritis, 
but  must  receive  no  internal  remedies  except 
such  as  are  eminently  sedative. 

OASTROLOBIUM.  A  genus  of  ornamental, 
evergreen,  Australian  shrubs,  of  the  sophora  di- 
vision of  the  leguminous  order.  The  two-lobed 
species,  Q.  l/ilobum,  was  introduced  to  Britain  i 
about  40  years  ago;  and  is  a  yellow-flowered, 
spring-bloomingshrubjof  about  two  feet  in  height. 
The  blunt-leaved  species,  O.  retutum,  was  intro- 
duced about  15  years  ago ;  and  has  a  height  of 
about  20  inches,  and  carries  orange  and  scarlet 
flowers  in  May.  The  name  gastrolobium  alludes 
to  the  belly-shape  of  the  pods. 

GAS-WATER.    The  crude  ammoniacal  water 
of  the  public  gas-works.    "  It  is  probable,"  said 
Mr.  Handley  in  1639,  "that  the  ammoniacal  li-  j 
quor  which  abounds  in  gas-works,  and  which, 
when  formerly  allowed  to  run  waste  into  the  i 
Thames,  was  said  to  destroy  the  fish,  and  preju-  j 
dice  the  quality  of  the  river-water  for  human 
consumption,  and  which  is  still  thrown  away 
throughout  the  country,  except  at  a  few  works 
where  thpy  manufacture  volatile  ammonia,  will,  I 
ere  long,  be  extensively  used  as  a  manure,  either 
through  the  intervention  of  the  water-cart,  or  by 
the  process  of  saturating  and  decomposing  soil  | 
or  vegetable  matter,    A  very  satisfactory  illus- 
tration, on  a  small  scale,  has  recently  been  sub- 
mitted to  the  English  Agricultural  Society  by 
the  intelligent  curator  of  the  Polytechnic  Gallery,  ! 
Mr.  Pain.    He  put  into  a  vessel  some  leaves  of 
trees,  saw-dust,  chopped  straw,  and  bran,  to  which  ; 
he  applied  ammonia,  and  closed  it  up.    In  about  ^ 
three  weeks,  the  whole  was  reduced  to  a  slimy  \ 
mass  ;  he  then  stirred  it,  and  added  a  little  more  I 
ammonia  ;  and  when  submitted  to  the  Society,  ' 
it  was  reduced  to  a  black  mass  of  vegetable  mould,  I 
strongly  impregnated  with  volatile  salts,  and  in 
comminuted  particles  similar  to  surface  peat- 
mould."   See  the  article  Ammonia. 

Gas-water  varies  in  ammouiucal  strength  with 
the  quality  of  the  coals,  the  state  of  dryness  in  , 
which  they  are  used,  the  temperature  at  which  | 
the  retorts  are  ignited,  and  the  structure  and  I 
volume  of  the  condensing  apparatus ;  and  it  may 
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be  obtained  at  the  pnbUe  works  in  diffemt  and 

well-defined  degrees  of  strength;  butfill  its  na- 
tive and  crude  slate,  it  cuiitains  aminonta  in 
only  a  volatile  condition,  so  as  to  bo  both  caustic 
and  Torj  fitgitive,  and  alwaya  holds  In  combina- 
tion a  pernicious  and  even  poisonous  amount  of 
tar  and  naphtha.  It  is  direcllj  applicable  only  to 
permanent  pasture;  and  even  in  that  ease,  it 
requires  to  be  diluted,  and  must  be  applied  early 
in  spring;  and  it  will  temporarily  scorch  any 
vurdurti  which  exi-its  at  the  time  of  its  applica- 
tion. The  dilution  of  it  nol  onlj  adds  to  tiie  cost 
of  applying  it,  but  allows  it  to  retain  aU  its  dele- 
terious admixtures. 

But  gas-water,  neutraUasd  with  snlphttiie  acid, 
60  as  to  have  its  volatile  ammonia  converted  into 
thf-  sulphate,  is  at  once  economical,  n  mild, 
and  a  most  available  manure ;  and,  while  thus 
deprived  of  both  its  causticity  and  its  ftigitive- 
ne*3.  it  may  be  so  prepared  in  even  small  gas- 
works, as  to  be  freed  also  from  the  greater  part 
of  its  tar  and  naphtha.  "The  best  way  in  such 
cases,"  suggests  Mr.  Shier,  "is  to  have  a  double 
set  of  tar-wclls,  so  constructed  as  to  act  n"  tar 
and  naphtha  separators.  When  one  set  is  tilled, 
the  liquid  products  of  the  hydraulie  raiun  are 
directed  into  the  other,  so  that  they  may  accu- 
mulate in  it  while  separation  goes  on  in  the  first. 
I  After  standing  a  few  weeksi,  the  naphtha  holding 
some  tar  in  solution  may  be  run  off  from  the  up- 
per chamber;  after  which,  the  water,  now  toler- 
ably clean  but  of  a  brown  tint,  may  be  run  otT 
into  a  vat  or  tank,  leaving  the  tar  in  the  bottom. 
TIio  ammoniacal  water  is  next  rcntrnr:r:  d  with 
sulphuric  acid,  and  allowed  to  stand  fur  a  few 
days ;  some  finely  powdered  resin  is  nfted  on  the 
top  of  the  liquid ;  in  a  few  hours,  the  resin  can 
be  removed  in  a  soft  viRctd  mass,  taking  along 
with  it  a  portion  of  the  dissolved  naphtha,  which 
the  heat  evolved  on  the  addition  of  the  acid 
serves  to  separate  and  bring  to  the  top." 

Yet  the  method  of  dealing  with  gas-water,  most 
advantageous  for  both  the  naanftietaier  and  the 
fanner,  though  economically  practicable  only  in 
large  or  middle-sized  gas-works,  is  to  deprive  it 
of  all  its  ammonia  by  means  of  sulphuric  acid,  and 
reduce  the  proceeds  into  the  crystallized  sulphate. 
So  %'altiable  is  the  ^olphate  of  ammonia  as  a  direct 
manure,  that  it  has  been  extensively  prepared 
for  the  lkmier*a  use  from  nxiBe,-^ougfa,  in  this 
cnse,  it  takes  along  with  it  into  its  crystals  the 
other  fixed  salts  of  the  urine,  so  as  to  be  but 
principally  the  sulphate  of  ammonia,  and  really 
a  oompound  salt ;  and  it  exists  naturally  in  the 
soot  of  coals,  and  is  a  main  ingredient  in  the 
well-known  manurial  power  of  that  substance. 
Sulphate  of  ammonia,  as  olitained  from  gas-water, 
is  of  very  ea^^y  priparation ;  and  though  peno- 
rally  rendered  very  foul  in  lx)th  colour  and  smell 
by  the  presence  of  some  tar  and  thickened  naph- 
tha, it  looks  and  smells  fkt  fouler  than  it  really 
is,  and  seldom  contains  even  a  slightly  pernicious 
proportion  of  these  uaweloome  admixtures.  But 
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if  the  tttlpbate  be  prepared  by  gas-mannfoetniett 

who  are  ill-acquainted  with  the  principles  of 
their  vocation,  and  know  little  or  nothing  of 
scientific  chemistry,  the  sulphuric  acid  employed 
in  the  Dannraotore  may  be  somewhat  in  excess, 
80  as  not  only  to  neutralize  all  the  alkali  in  the 
liquid,  but  attack  the  iron  of  the  evaporating 
pan  ;  and  in  this  ease,  the  resulting  sulphate 
will  contain  some  iron,  and  may  be  not  only  use- 
less to  the  farmer  but  absolutely  noxious.  The 
presence  of  a  considerable  proportion  of  iron  is 
easily  detected  by  the  green  tint  of  the  newly- 
made  salt,  the  dark  tint  of  the  "^alt  ^\  5.*  n  kept  for 
some  time,  and  the  redness  of  its  tint  whca  laid 
open  to  exposure.  A  perfectly  or  nearly  pure 
sulphate  of  ammonia  from  gas-wnter  is  obtainable 
only  by  tolerable  skill  and  considerable  care ;  and 
even  when  obtained,  may  probably  be  surrepti- 
tioudy  eombined  by  the  manufacturer  with  a 
large  prop  ortion  of  Glauber's  salt.  "I  have  met 
with  some  specimens  of  sulphate  made  from  gas- 
water,"  says  Mr.  Shier,  **  of  fine  odeur,  and  in 
unusually  large  crystals,  that  contained  a  large 
quantity  of  sulphate  of  soda,  which  had  obviously 
been  added  as  a  make-weight.  Salt  of  this  kind 
assumes  a  floury  appearance  when  dried,  or  ex- 
posed for  a  fe'v  drivp  in  a  dry  atmoephere  The 
impurity  is  better  detected  by  cautiously  igniting 
a  little  of  the  sulphate  on  a  slip  of  platinum  foil, 
when  the  sulphate  of  ammonia  will  rise  in  vapour, 
leaving  the  fixed  salt  behind."  See  the  artide 

SULI'IIATE. 

GATE.   A  gate  has  the  same  relation  to  a 

field  or  other  enclosure  which  a  door  ha?  t<^  a 
house ;  and  ought  to  combine  the  properties  of 
a  good  fenoe  with  strength,  stability,  convwnienee 
of  situation,  and  the  utmost  facility  of  opening 
and  shutting.  Many  gate?  are  either  so  slight 
as  to  be  easily  overleaped  or  broken  through  or 
thrown  down ;  many  are  so  ill-hung  and  ill- 
latched,  that  some  hones  and  horned  ctittla  can 
successfully  anail  or  even  readily  open  them ; 
many  are  to  iU-coastrneted  or  feebly  poised,  that 
they  soon  decay,  or  become  ricketty,  or  cease  to 
be  easily  opened  and  shut ;  and  many  are  m  in- 
convenient or  otherwise  so  exceedingly  faulty  as 
to  accomplish  very  imperfectly,  or  scarcely  at  all, 
the  designs  of  their  erection.  Nearly  all  farmers 
have  been  more  or  less  plsgucd  with  bad  gates, 
and  are  aware  how  grievously  they  oeeasion  in- 
jury to  land  and  crops  from  the  trespasses  of 
cattle ;  and  they  tnuRt  therefore  be  glad  to  know, 
that  perfectly  good  gates  differ  from  abominably 
bad  ones,  far  less  in  the  costliness  of  either  their 
materials  or  their  workmanship,  than  in  the 
mere  skill  with  which  they  aro  constructed. 

A  gate,  when  suspended  by  hingei^  is  a  lever 
with  the  weight  placed  between  the  power  and 
the  fulcrum, — the  gate  itself  being  the  weight, 
the  hand  applied  to  the  head  of  it  the  power, 
and  the  hinges  the  ftilcrum  or  centre  of  raotioo. 
If  the  hooks  or  pivots  on  which  it  i-t  hung  l>e  pri'- 
cisely  perpendicular  to  oach  other,  the  gate  in 
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I ,  ivery  pouible  position  will  be  at  rest,  and  the  same 
II  power  which  is  required  tu  move  it  through  any 
given  arc  of  the  circle  will  be  exactly  sufficient 
I  to  move  it  through  an/  other  aro  of  the  sauie 
I  citent,  or  to  bring  it  back  to  ite  former  position; 
;  but  if  the  hooks  or  pivots  mutually  deviate  iu 
1  even  the  smallest  degree  from  the  perpendicular, 
I  the  gate  will  biiv«  one  determinate  Une  of  rest, 
i   and  must  hkf  A  odbatant  tendency  to  fall  to 
I  j  that  line  from  any  part  of  th«  circle  which  it 
j  may  be  made  to  describe.   "  This,"  remarks  Mr. 
I  Bk^er  in  hit  Bm7  on  tlie  ChHutraetion,  Haiig- 
I  ing,  and  F.Htening  of  Oates, — "  This  opens  a 
wide  field  to  the  wheel-wright  for  the  exercise 
of  his  judgment;  as,  in  determining  that  Tari»- 
;  tion,  he  may  dtnet  his  hammer  through  all  the 
i  points  of  the  compass,  till  he  gains  by  accident 
' what  shall  seem  to  answer  his  purpose ;  and  were 
joa  ittiaat«ly  to  obtom  the  opatation  of  hang* 
jl  ing  a  gate,  y  u  ivould  often  believe  that  the 
I  practitioner  waa  trying  an  experiment  rather 
I  than  pvmuing  any  regular  mathod.**  A  gate 
I   whose  hinges  are  not  perpendionlar  to  each 
I  other,  has  its  line  of  rest  at  the  point  where  it 
!  approaches  nearest  the  ground ;  and  when  moved 
j   thence  half  a  oiiele  to  the  ri|^t  or  the  left,  it 
j    will  there  attain  its  greatest  elevation,  and  there 
I   either  will  support  itself,  or  may  be  kept  poised 
I   by  means  of  a  very  slight  redttanee.  When  a 
'   gate  is  in  its  line  of  rest,  whether  that  be  any  line 
'    whatever  within  the  circle  of  its  motion,  or  otip 
deternunatti  Hue  at  the  point  where  it  approaches 
:  nearest  the  ground,  or  the  line  of  equilibrium  at 
the  diFtmcc  of  half  the  circle  from  the  one  deter- 
'  miuate  line,  the  hooks  or  pivuta  on  wluch  it  is 
ioipended  are  in  the  same  vertioal  plane  with 
'   the  centre  of  the  gate's  gravitation.   The  truth 
j   of  this  i  n  tbf?  rase  of  a  gate  whose  hooks  or  pivots 
are  perpendicular  to  each  other,  is  quite  apparent 
'   in  the  £act  of  the  gate  having  perfect  rest  on  any 
'    one  line  whatever  within  the  whole  periphery 
{    which  it  describes ;  and,  in  the  case  of  ill-hung 
I  gates,  it  may  be  known  simply  by  obaerving  the 
j    action  and  gravitation  of  such  as  have  their 
J  hinges  a4)uaied  in  the  most  awkward  or  perverse 
Bianner. 

A  gate  which  is  filtie  tiied,  or  is  commonly 

kept  locked,  or  cannot  conveniently  be  h.fAd  open 
when  wanted,  may  be  hung  upon  hooks  or  pivots 
perpendionlar  to  eaeh  other,  so  thai  it  maj  stand 

i'  at  rest  on  any  line  whatever;  but  a  gate  which 
is  merely  latched,  and  which  serves  as  part  of 
the  fence  of  a  grass-Held  or  of  a  cropped  enclo- 

ji  sore,  ought  to  be  hung  upon  hooks  or  pivots 
which  give  it  one  determinate  line  of  rest  in  the 
direction  of  the  latch,  so  that,  whenever  it  is 
opened,  it  may  have  a  self<«hiittiog  action.  The 
caruleasness  of  farm-servants  and  others,  who 
>  will  rather  leave  a  gate  open  than  take  the  slight 
.  trouble  of  shutting  it,  admits  of  no  efficient  oor- 

<,  reetive  except  to  give  the  gate  the  power  of 
shutting  it"<1f;  a^'l  ""7  disadvantages  which 
might  occaaioually  result  from  that  power,  can 
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easily  be  counteracted  by  means  either  of  a  tem- 
porary prup-stune  or  of  a  permanently  sunk  stone 
with  a  simple  hook  or  latch  on  its  summit.    A  ' 
good  line  of  fastening  is  one-sixteenth  part  of  the 
drde  riiert  of  the  line  of  rest, — giving  the  self- 
shutting  power  a  proper  deu'ree  of  momentum  or 
velocity,  and  occasioning  the  opposite  line  of 
equUibriam  to  be  one-sixteenth  part  of  the  circle  | 
short  of  the  gate's  greatest  extent  of  opnliig; 
and  in  order  to  prevent  the  self-shutting  power 
from  being  at  any  time  destroyed  by  the  advance  ! 
of  the  gate  to  the  line  of  eqailihrium,  a  short  [ 
post  or  permanent  obstruction  ought  to  be  placed 
at  about  half  the  distance  between  the  road  to  i 
be  passed  and  the  ftooe  a^Mning  the  hanging-  | 
post,  or  about  one-sixteenth  part  shett  the 
line  of  equilibrium,  so  that  the  gate  runy  ti-  v.t 
recede  farther  than  about  three-eightbs  of  tiie  .  | 
eivde  from  its  line  of  Ihsteniag.  A  gate  thos  | 
hung  needs  no  oiling  of  its  hinges  in  order  to  • 
maintain  its  self- shutting  power;  and  when 
baffled  and  held  baek  for  a  time  by  the  foroe  of 
a  high  wind,  or  by  the  hand  of  man,  or  by  any 
other  agency,  it  w  ill  no  sooner  be  let  free  than 
it  will  return  to  its  fastening.   The  control  of  i 
wind  over  its  edtshntting  power  is  an  irremedi-  { 
able  evil,  and  is  even  greater  in  the  cape  of  a  | 
good  gate  tiian  of  a  bad  on^  on  account  of  the 
comparatively  broacter  extent  of  snrfiMw;  bat  if 
the  velocity  or  momentum  of  the  lidi  were  made 
equal  to  the  resistance  of  so  strong  an  agent,  the  i 
gate  would  speedily  and  frequently  want  repair,  | 
on  aooonnt  of  the  eonstaat  vieloiee  of  its  shut-  i 
ting. 

The  poets  of  a  gate  must  be  of  sufficient  length 
andstrsngth;  and  if  fixed  at  the  distance  ftnm  ! 

each  other  of  8  j  feet,  they  will  be  adapted  for  acne-  j 
side-opening  gate  of  !>  f,',jt,  or  of  9  feet  2  inches,  \ 
including  the  thuubles.    Let  the  gate  be  sup- 
ported where  it  is  to  hang  and  iastcn ;  and  then  <  j 
drive  in  the  upper  hook  at  a  convenient  distance  ; 
from  the  edge  of  the  hanging  poet,  so  that  the 
upper  hinge  shall  not  be  in  the  way  of  any  vdiide 
passing  the  road,  and  yet  be  so  near  the  edge  of 
the  post  afl  to  lose  no  more  room  for  the  road  than 
is  unavoidable,  by  the  head  aud  heel  extending  a 
little *upon  the  postSk  The  heel,  indeed,  does  not 
need  to  extend  upon,  or  lap  against,  the  hanging- 
post  i  but  as  the  head  ought  to  meet  the  falling- 
post,  at  the  least  with  half  its  own  snbstanoet 
or  from  that  to  two  inches,  the  heel  may,  for  the 
sake  of  uniformity  and  neatness,  make  a  nearly  ' 
equal  advance  upon  the  hanging-post.  The 
hinges  of  a  good  road-gate  ought  to  l>e  40  inches  ] 
apart  from  each  olh'r  and  th    n  i  f  f  very  other  ; 
gate  as  far  apart  as  is  coubibtent  with  its  form, 
and  eare  mnst  be  taken  not  to  spoil  the  mortises 

or  weaken  the  heel  of  the  gate,  by  the  niatiuer  of 
inserting  the  thimbles.    When  the  upper  hinge  1 1 
is  fitted,  the  gate  ought  to  l)e  supported  upright  1 1 
for  adjusting  the  place  of  the  lower  hook  to  that  ' 
of  the  lower  thimble  ;  and  when  both  hinj^cs  are  ■ 
fitted,  two  plumbed  lines,  with  tiue  threads  iiud  I 
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heavy  even-sided  plumbs,  must  be  used  to  ascer- 
tain whether  the  hooka  be  in  their  exactly  proper 
position.  "  If  the  hooks  are  well  finished,  the 
observation  respecting  the  centre  may  Ihj  taken 
by  fastening  the  plumbed  lines  round  the  hooks, 
and  letting  them  fall  from  the  outsides  of  similar 
parts  of  the  hooks.  Forty  inches  being  the  given 
distance  of  the  hinges,  the  horizontal  distance 
of  the  two  lines  falling  from  the  hooks  should  be 
1^  inch,  and  in  a  line  which  forms  an  angle  of 
22^  degrees,  or  one-sixteenth  of  a  circle,  with 
the  gate's  line  of  fastening.  Take  therefore 
a  common  two-feet  rule ;  and  having  opened  the 
legs  to  the  angle  of  22|  degrees,  place  one  side  of 
it  against  the  plumbed  lines,  which  ought  to  an- 
swer to  the  measure  of  1  j  inch,  while  the  other 
leg  of  the  rule  should  be  parallel  to  the  gate's  line 
of  fastening.  A  slight  blow  or  two  with  a  ham- 
mer on  one  or  both  of  the  hooks  in  the  direction 
necessary,  will  complete  the  adjustment." 

Gate-posts  ought  to  bo  so  tirmly  set  in  the 
ground  as  to  resist  all  tendency  to  decline  from 
their  perfectly  upright  position.  The  constant 
weight  of  the  gate  tends  to  pull  the  hanging-post 
inward ;  the  fall  of  the  gate,  and  its  frequent  in- 
fliction of  blows  in  shutting,  tend  to  drive  the 
falling-post  outward;  and  the  passing  of  heavily- 
laden  carts  or  waggons  cir  other  wheeled  vehicles 
near  the  posts  tends  to  disturb  the  foundation  of 
both  posts.  A  slope  of  the  ground  adjacent  to 
the  gate-posts,  whether  the  slope  be  natural  or 
artificial,  tends  to  make  them  nod  in  the  direc- 
tion of  the  slope ;  so  that  the  posts  of  a  gate  across 
the  ridge  or  summit  of  a  hill  are  liable  to  decline 
outward,  the  posts  of  a  gate  across  the  bottom  of 
a  hollow  are  liable  to  decline  inward,  and  the 
posts  of  a  gate  across  a  terrace-road  upon  the  face 
of  a  declivity  are  liable  to  decline,  the  one  out- 
ward and  the  other  inward,  both  stooping  in  the 
direction  of  the  declivity.  The  opposite  effects 
of  scorching  heat  and  intense  cold,  of  excessive 
rain  and  extreme  drought,  aided  by  the  shaking 
action  of  vehicles  passing  along  the  road,  also 
cause  the  ground  around  the  posts  to  make  fresh 
■ettlings,  and  tend  to  work  the  posts  toward  the 
natural  descent  of  the  surface.  One  tolerably 
good  contrivance  for  counteracting  the  tendency 
of  the  posts  to  decline  from  their  proper  position, 
is  to  place  coarse  heavy  props  against  the  under- 
ground portion  of  the  posts,  in  such  a  manner  as 
to  exert  their  forces  in  the  opposite  direction  to 
that  in  which  the  tendency  operates ;  another,  is 
to  mortise  the  pair  of  gate-posts  together  by  cross 
pieces  of  timber  under  the  road ;  and  a  third,  and 
■till  better, because  both  cheaperand  more  secure, 
ia  to  let  down  the  posts  very  deep  into  the  ground, 
and  allow  them  to  have  a  natural  basis  too  strong 
and  remote  to  be  affected  by  any  or  all  of  the 
forces  which  tend  to  draw  or  push  or  shake  or 
wile  them  from  their  proper  position. 

In  determining  the  side  on  which  a  one-side- 
opening  gate  is  to  be  hung,  regard  must  be  had 
to  the  situation  of  tho  approach  to  it,  to  the  na- 


ture of  the  spot  on  which  it  will  fall  when  open- 
ing, to  the  prevention  of  all  inconvenience  by  the 
manner  in  which  it  shall  stand  open,  and  tu  the 
affording  of  plenty  of  room  for  the  driver  of  a 
refractory  horse,  or  for  a  man  on  horseback,  hold- 
ing back  the  gate  while  a  cart  or  waggon  or  other 
wheeled  vehicle  passes.  When  other  considera- 
tions are  not  paramount,  the  gate  ought  to  be 
made  to  open  against  the  side  from  which  the 
trespass  of  cattle  may  be  most  apprehended. 
But  in  some  doubtful  or  difficult  cases,  hooki 
should  be  fixed  on  both  sides  of  the  hanging-poet, 
BO  that  the  gate  may  be  shifted  from  the  one  side 
to  tho  other,  to  suit  convenience  or  the  change 
of  circumstances. 

Good  gates,  all  equally  suitable  for  different 
purposes  or  in  different  situations,  vary  widely 
from  one  another,  at  once,  in  the  form  of  the  gates 
themselves,  in  the  modes  of  their  adjustment  to 
the  posts,  in  the  materials  of  which  gates  and 
posts  consist,  and  in  many  of  the  characters  of 
position  and  fastening.    Even  good  gates  of 
communication  vfith  public  roads — the  class 
which  we  have  hitherto  had  particularly  in  view 
— may  differ  from  one  another  in  size,  material, 
form,  and  height,  in  modes  of  hanging  and  fast- 
ening, in  being  one-sided  or  two-sided  in  their 
opening,  and  in  some  other  important  characters. 
All  kinds  of  gates  of  farm-communication  with 
public  roads,  again,  may  differ  from  gates  of  com- 
munication between  field  and  field ;  and  both 
these  classes  from  all  kinds  of  turnpike-gates;  and 
all  the  three  classes  from  all  kinds  of  factory  and 
urban-gates;  and  all  the  four  classes  from  all 
kinds  of  park-gates  and  pleasure-ground-gates. 
Yet  all  thoroughly  good  gates  for  almost  any  part 
of  either  the  farm  or  the  farmery,  must  conform, 
either  altogether  or  very  nearly,  to  the  general 
principles  which  we.  have  stated.    Every  good 
farm-gate,  too,  ought  to  be  so  constructed  as  to 
throw  the  heaviest  parts  of  it  as  much  as  possible 
toward  its  heel ;  and  therefore  its  rail  and  bars 
are  best  formed  when  their  parts  arc  tapered  on 
every  side.    A  gate  communicating  lictween  a 
field  and  a  public  road  ought  to  l>e  comparatively 
high  and  to  have  upright  pales  sharpened  at  the 
top,  or  to  possess  some  other  such  construction 
as  will  prevent  it  from  being  easily  climbed  over 
by  a  human  trespasser.   8uch  a  gat«,  also,  may 
properly  enough  I)C  made  double,  in  tho  manner 
of  folding  doors,  and  may  have  its  suspension 
hooks  placed  exactly  perpendicular  to  each  other, 
so  as  to  make  either  part  of  the  double  gate  remain 
at  rest  in  any  one  line  whatever  of  the  great  arc 
it  describes  in  opening.  A  gate  of  communication 
between  field  and  field  is  preferred  by  some  per- 
sons to  be  light  and  high,  and  by  others  to  be  low 
and  heavy  ;  and  it  is  recommended  by  many  to 
be  al>out  4^  feet  high,  in  order  that  it  may  serve 
as  a  good  fence  against  horses,  having  its  top- 
rail  as  high  as  their  wind-pipe,  and  allowing  them 
to  put  their  head  over  it,  and  not  provoking  them 
to  push  or  force  it  with  either  their  breast  or 
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th«ir  rump.  When  wood  is  uaed  for  posts,  any 
eouw  kind,  wlieClier  flr  or  hardwood,  whidi  is 

unfit  for  other  useful  purposes,  tnay,  in  most  in- 
itanoae,  be  sufBcientljr  good.    When  stoae  is 
used,  ft  ainglo  pillar-pieee  of  granite,  compact 
grecnstoae,  or  any  other  hard  crystalUuc  rook, 
1 1  is  best;  and  if  the  gate  be  hung  on  the  front  of 
i^  the  bauds  of  the  hiogefl,  instead  of  being  in- 
I  dented  iatatiiectone,o<^ttobftOKrriedtlinMi|^ 
'  to  the  opposite  side,  and  there  fixed  by  a  bolt  or 
i  a  ■orew-nut.  When  timber  is  need  for  the  ^te 
iliel^  Sootdhj^M  it  ttttorly  muniUlilo  on  fteooont 
f  of  its  exoeaiivB  periilialdeneei  when  oxposed  to 
1 '  the  weather, — spruce  is  unsuitable  on  account  of 

I  its  great  Imbiiitj  to  bre&ic, — ^larch  is  luuuitabhi 

II  en  aooonnt  of  iti  powerM  tcndonojr  to  warj^,— 
and  if  some  kind  of  soft  and  cheap  wooi!  must  be 

J  employed,  the  least  objectionable  is  Memel  timber; 
'  hot  tlw  beet,  in  all  respects,  is  clastie  oak,  not  too 
!  tough,  and  entirely  free  from  sap.   All  the  mor- 
tises of  the  gate,  and  the  parts  at  which  the  up- 
rights and  the  diagonals  cross  the  bars,  ought  to 
';  be  oarefoUj  eoated  wiUi  wldto  lead;  and  when 
the  parts  of  the  gate  are  joined  together,  the 
whole  ought  afterwards  to  receive  two  coats  of 
paint. 

[     In  Plate  XXII.  Fig.  1.  is  the  representation  of 
'  a  one-sidC'Opcning  road  gate,  constructed  on  the 
I  principles  which  wo  have  laid  down,  and  ap- 
j  planded  XsfVkt,  Ptarker,  in  his  Bsaay  on  Gates,  as 
the  bost  design  nf  fr>rni  rates  Avith  which  he  was 
aoquaintod.  'Ihe  timber  used  is  oak ;  the  bars 
are  let  into  the  middle  parts  of  tlie  heed  and 
heel;  and  the  braces  are  tapered  for  finishing 
i  upon  a  level  surface  with  the  heel,  head,  and  rail, 
j  The  heel  measures  4  feet  4  inches  in  length,  4^ 
I  ^  H  inobes  in  greatest  thiokneM,  and  833  enbio 
1 ;  inches  in  solid  contents  ;  the  head,  4  feet  4  inches 
i  in  length,  2^  by  2^  inches  in  greatest  thickness, 
and  32^  cqIw  inelieB  in  totid  oontents ;  ^e  rail  9 
leet  ill  length,  3|  by  3|  inches  in  greatest  thick- 
ness, 2^  by  2i  inches  in  tapering  to  the  head,  and 
972  cubic  inches  in  solid  contents;  each  of  the 
ive  diagvmdl  bars  9  feet  in  length,  3|  inobes  by 
1  inch  in  ^eatest  thicknes-,  2^  inches  by  \  of  an 
inch  in  tapering  to  the  head,  and  1417^  cubic 
i  inches  in  aolid  oontents;  the  diagonal  brace 
9^  feet  iu  length,  3|  inches  by  1^  inch  in  greatest 
thickness,  2^  inches  by  1  inch  in  tapering  to  the 
head,  and  427  ^  cubic  inches  in  solid  contents ;  the 
larger  uprl^t  bfMe  f  feet  8  inehee  in  length,  and 
'^\  inches  Ly  1|  inch  in  grcntcFt  thickness, — the 
{  smaller  one  2  feet  8 inches  in  ieugth,  and  3 inches 
I  by  ]|  inch  in  greatest  thldcness,— ond  the  two 
,  together  250  cubic  inches  in  solid  contents.  All  the 
eight  parts  at  the  head  present  t"  th"  eye  2^ 
'  I  inches ;  and  seven  out  of  the  eight  at  the  heel, 
:  i  that  is,  an  except  the  heel  itself,  present  8|  indi- 
'    es.    The  dia^j^onul  brace  is  fitted  into  the  heel 
by  a  strong  butmcnt  on  a  line  with  the  lowest 
bar,  and  meets  the  upper  angle  at  the  bead,  and 
^    ie  lateraUy  oonfined  by  the  two  upright  braces. 
I    An  iron  strap,  of  the  whole  length  of  the  gate^  and 
'  II. 


placed  along  the  top  of  the  rail,  powerfully  assists 
in  giving  etrength  and  etabUity  to  the  entire 

structure, — particularly  in  suspending  the  frame 
of  the  gate,  iu  keeping  up  the  rail,  in  preventing 
the  bead  firom  being  pushed  forwacd,  in  resisting 
the  force  of  violence  in  shutting,  in  relieving  the 
a  great  part  of  the  weight  of  suspension, 
and  lu  preventing  strains  on  the  mortises  from 
either  the  gate's  own  weight  or  any  oeoedonal 
pressure  or  %'iolenoe.  This  strap  cutnmcnces  at  j 
the  upper  thimble,  and  forms  a  part  of  it,  and 
bolib  tliA  heel  of  llie  gate  by  the  shenlder  of  the 
thimble;  it  is  then  screwed  to  the  rail, at  proper 
distances ;  and  it  terminates  at  a  screw-nut, 
rounded  and  let  into  the  gate's  head.  1 1  is  about 
half  an  inoh  sqaare,  dose  to  the  ahoelder  of  the 
Ihiiii^  !  ' ;  it  maintains  a  proportionate  strength 
over  the  next  four  inches ;  it  has  a  thiokness  of 
about  a  quarter  of  an  ineb  over  one  half  of  its 
total  length ;  and  it  thence  tapers  toward  the 
head  of  the  gate ;  but  it  has  its  edges  chamfered 
ott',  and  it  appears  on  the  whole  to  taper  gradually 
from  heel  to  head,  widaniag  a  little  round  the 
hole  which  is  Icfl  for  the  upright  part  of  the  latch 
adjoining  the  handle.  The  upright  wire  of  the 
latoh  itfimdibed  with  a  goard ;  and  the  mortise 
of  the  hoad  through  which  the  latoih  peaws,  is 
finished  with  sheet-iron  escutcheons. 

A  gate  of  a  somewhat  different  pattern  from 
the  preoedBag,  lifter,  nraeh  cheaper,  and  equally 
well  suited  to  the  majority  of  situations  tm  a  farm, 
may  bo  constructed  on  the  same  principles,  aud 
witik  verj  nearly  the  same  supereminent  power  | 
of  redatiag  all  tendency  to  sink  at  the  head.   It  | 
has  a  mere  ^'^.x  instead  of  a  rail,  five  other  bars,  ! 
two  diagonal  braces  crossing  each  other  in  the  ! 
centre  <^  the  ihone  npoa  the  third  bar,  and  two  | 
small  upright  braces,  the  one  connecting  the  two 
upper  bars  and  the  other  the  throe  lower  ones, 
on  a  line  with  eedi  other  and  with  the  enm  of  the 
diagonal  braces.  The  heel  measuiet 4  feet  4  inches  , 
in  length,  Z\  by  3  inches  in  thickness,  nnd  .iss 
oubio  inches  in  solid  oontents ;  the  head,  4  feet 
8  ioohes  in  lengUi,     by  S(  inches  in  thiokness, 
and  340  cubic  inches  in  solid  contents;  the  first,  | 
third,  and  sixth  bars,  9  feet  in  length,  3  inches  i 
by  1  inch  in  thiekness,  and  078  eobio  inehes  in  | 
solid  contents  ;  the  si  < m  1,  fourth,  and  fifth  bars,  i 
'.\  feet  in  length,  2  inches  by  1  inch  in  Ihicknef^s,  !  ! 
and  64H  cubic  inches  in  solid  contents  \  the  two  1 
du^{onalbnuM9(feethblsiigth,^inehesbylineli  | 
in  thickness,  and  28.'5  cubic  inches  in  solid  contents;  . 
and  the  two  upright  braces,  2|  feet  in  length,  2| 
inches  by  1 1neh  in  lUehMMi,  and  8B|  cufato  indi- 
es in  solid  contents.    The  quantity  of  timber 
in  this  fj-*t".  therefore,  is  only  about  seven- tenths  j 
of  the  quantity  iu  tiiu  furmcr.   All  the  rivets 
ought  to  be  made  of  \  inob  wire,  the  heads  \  inch 
diameter;  and  tlie  washers  of  strong  ?hoet-iron, 
rounded  or  punched  into  form,  and  of  the  same 
diameter  as  the  head ;  and  when  a  rivet  is  driven 
into  its  place,  the  washer  should  he  put  on  the 
reversed  side^  and  the  end  of  the  rivet  cut  off  to 

2D 


Digitizcu  by  Google 


GATE. 


I 


the  exact  length  required.  But  nails  may  be  used 
instead  of  rivets,  if  they  he  thought  more  econo- 
mical. Thetwo  diagonal  braces  ought  to  be  mitred 
into  the  head  and  the  heel,  and  united  to  them 
with  a  planed  surfiMie ;  and  as  the  head  is  onljr 
2^  inohM  thidc,  the  bneea  nrast  1m  fodueed  a 
little  at  the  ends  conneeted  within  to  M  to  bring 
them  to  a  finish  level. 

A  neat,  economical,  and  durable  swing-gate  of 
oonriidanbly  different  construction,  and  now  not 
uncommon  in  paddocks  and  home-grounds  round 
the  houses  of  country  gentlemen^  and  vrell  suited 
for  moet  of  the  ordimuy  endoettrefl  of  the  fimn, 
;  is  repreeented  in  Fj^.  2,  iYa/« Its  length 
from  head  to  heel,  inclusive  of  these,  is  9  feet ;  its 
height  over  the  bars  is  li^  feet ;  the  distance  be- 
tween the  head  and  the  falling-post  is  3  inchea;  the 
I  distance  between  the  heel  and  the  hanging-post  is 
6  inches ;  the  distance  of  the  lower  extremity  of 
the  head,  hed,  and  upright  braoee  from  theground 
is  2  inches ;  the  projection  of  the  head,  heel,  and 
npriirht  braces  below  the  lowmost  bar  is  4  inches; 
I  the  projection  of  the  head  uud  upright  braces 
I  aboTe  the  topmost  bar  is  G  inehee;  and  the  pro- 
I  jection  of  the  heel  above  the  topmost  bar  ii  1 2 
inches.  The  head  has  a  thickness  of  3  inches  by 
;  3,  and  the  heel  of  4  inehee  by  3;  and  the  ex- 
tremities of  all  the  five  bars  are  mortised  into 
flK'?e.    The  bars  have  a  thickness  of  inches 
at  ihcir  junction  with  thu  heel,  and  taper  to  a 
I  thickncn  of  2^  inches  square  at  their  junction 
with  the  head;  and  they  may  all  be  bevelled  a  little 
I  at  top.  The  upright  braces  havo  a  thickness  of  3 
t  inches  by  1^,  and  consist  of  pieces  of  plank,  nail- 
I  ed  to  one  side  of  the  bars;  end  the  diagonal  brace 
has  the  same  tbirkne?^.  and  is  nailed  to  the  op- 
posite side  of  the  hixrs.  Ihe  upper  hinge  a  a,  fixed 
j  on  the  topmost  bar,  ia  formed  with  a  band  or 
J    cro o):  in  the  common  manner,  and  is  received  into 
the  siocketof  the  liiage,  b  bj  and  both  this  hinge 
and  the  lower  one  are  indented  into  the  post  if  it 
oonsist  of  timber,  but  carried  through  to  the  op- 
'  posite  side,  and  there  fixed  by  a  M.t  <>t  screw-nut, 

I if  the  poet  consist  of  stouc.    iiic  advantages  of 
making  the  upper  hinge  move  in  a  socket,  are 
I  that,  while  space  b  given  it  to  play,  it  is  firmly 
I  supported  in  its  place,  and  that  opportunity  al- 
I  ways  exists  for  eorrecting  any  stiflhees  or  relno- 
tance  in  its  motion  by  smoothiog  the  socket  with 
a  little  oil.    The  lower  hinge  atfon!^  fwo  pivot3 
i    or  puintaof  support  to  the  lower  part  ol  the  gate; 
!    and  consists  9S  two  iron  plates  placed  horizontally 
at  the  distance  from  each  other  of  three-eightlis 
of  an  inch,  the  upper  of  which  e  is  fixed  to  the 
post,  and  tiie  lower  d  to  the  gate.  B^rora  tlie  un- 
der side  of  the  upper  ^te,  at  r  r,  project  two 
cylindrical  pieces  of  iron,  or  knobs,  placed  per- 
pend iculariy ;  and  these  are  received  into  the 
grooves  or  bellows  t  i  of  the  lower  plate,  and 
I  there  support  the  gatL-  in  tlic  capacity  of  pivots. 
When  the  gate  is  shut,  therefore,  it  has  three  disi- 
tinct  points  of  support,~the  eocket  of  the  upper 
J  hiflg^  and  tho  two  pivots  of  the  lower  binge,— 

i  


and  these  three  are  situated  at  the  anrb'!t  of  an  i 
isosceles  triangle,  the  socket  at  the  Ytrtioi,  and 
the  pivots  at  the  base;  and  i^n  the  gate  is  open,  i 
it  has  only  two  points  of  support,  the  socket  and 
one  of  the  pivots.   But  support  on  the  two  piv- 
ots is  equivalent  to  support  on  a  point  perpendi-  ^ ' 
cular  to  the  socket,  while  support  on  only  one  of 
the  pivots  is  equivalent  to  suppc>rt  on  a  point  not 
perpendicular  to  the  socket;  su  that  tlie  gate  it 
on  the  line  of  rest  only  when  shut,  and  possesses 
a  sulf  shutting  power  at  any  point  between  that 
line  and  the  opposite  one  of  eqailibnum.  Ihe  i 
more  distant  the  socket  is  fixed  from  the  lower  i* 
points  of  support,  the  more  firmly  is  the  gate  re- 
tained in  its  place,  and  prevented  from  traihog  I 
on  the  ground;  and  the  more  distant  the  lower  ' 
points  of  support  are  from  each  other,  the  greater 
is  the  momentum  or  velocity  of  the  gate's  s«lf- 
shuttiog  power.   The  upper  hinge,  therefore, 
onght,  as  directed,  to  be  placed  on  tiie  topmast  i, 
bar  of  the  gate ;  and  the  two  pivots  or  knobs,  as  ; 
also  tho  correspondinggrooves,  of  the  lower  hinge, 
may  be  formed  at  the  distance  from  each  other  >] 
of  d  inches.   A  gate  thus  hung,  however,  can  be  < 
opened  very  little  beyond  tlie  quadrant  of  a  circle 
without  losing  its  tendency  to  regain  its  position;  i 
and  it  requires  to  have  alatdi  which  wittsbot 
and  oi>cn  with  the  least  possible  force.  The  spring  j 
i-,  two  feet  in  Icngtli,  is  ti.xed  nearly  at  right  an-  ( 
gles  to  the  piece  of  iron  e,  which  passes  through  | 
the  bar  of  the  gate,  and  is  attached  to  the  handle  j 
by  a  joint  or  hinge  fixed  to  the  handle  at     uhile  i 
the  handle  itself  is  attached  to  the  back  of  the  , 
bar  by  a  similar  joint  at  it.  The  groove  in  Ike  ,i 
liorizontal  plate    for  the  reception  of  the  spring,  1 
must  be  in  the  phn?^  of  a  ptrjjendicular  from  the 
upper  hinge,    i  he  plate  lor  receiviog  the  spring 
of  the  latch,  is  1 1  inchea  in  horisontal  breadth.  ^ 

A  field-gate  of  a  very  good  kind,  and  consider- 
ably akin  to  the  fir^t  and  the  second  which  we 
have  noticed,  is  hgured  and  described  in  the  7tk 
Volume  of  the  Highland  Sosiety^s  Transactions 
and  has  been  a  good  deal  recommended  It  ii-ta- 
sures  10  feet  in  length  and  4  feet  in  height ;  u  iias 
a  head,  a  heel,  fonr  principal  bars,  one  aubordlnste 
bar, two  upright  braces,  and  one  diagonal  line?: 
and  it  is  hung,  not  on  the  front  but  on  the  side 
of  the  hanging-post,  and  hat  thei«SBre  the  die- 
racter,  not  of  a  swiufp^pite,  but  of  a  one-side- 
opening  gate.  fnir  principal  bars  taper  from 
a  thickness  of  4  luches  by  1^  inch  at  the  htrl  to 
a  thickness  of  3  inches  bgr  |  inch  at  the  hmii 
and  its  subordinate  bar  is  slender,  and  hat  aa 
uniform  thickness,  and  is  placed  between  tiie 
third  and  the  fourth  principal  ban,  simply  to 
prevent  the  egross  of  lambs.  The  two  upright 
braces  extend  Ironi  top  t"  Ix  ttoin  of  the  gate,  at 
uue-fourth  of  the  tutui  length  of  the  gate  fn>ni  < 
respectively  the  head  and  the  beet ;  and  the  dt> 
agonal  brace  extends  from  the  upper  end  of  the 
head-ward  upriglit  brace  to  the  lower  endof  tli< 
heel^ward  upright  brace,  and  is  there  atyustcd  at  | 
so  advantageoDa  an  angle  aa  searedi/  to  rcqoire  • 
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eHha  nail  or  rivet  to  keep  it  ia  it«  ploM.  The 
UiigM  aM  ptMMd  ntpeetiveljr «  little  below  the 

I  topmast  lar  and  a  little  above  the  lowmost  bar  ; 

I  aad,  ia  ouiue^ueace  of  being  distant  from  auy 
I '  joiaing  of  the  wood,  they  do  not  oocuion  any  of 

II  it  to  rot.  Each  pMt  of  the  lower  hinge  ie  1^  inch 
I )  longer  than  the  upper,  and  the  upper  shortens  bj 
j :  means  of  a  screw  aad  nut ;  so  that  the  gate  has 
II  a  setf-shattiiig  power  oieqrt  when  thfooi^ttftrten 
i  open,  and  if  its  hnddumld  rink,  the  ufvper hinge 

'  will  take  it  up. 

Cast-iron  gates,  of  great  variety  of  forms  and 
patterns,  and  often  witli  beautiful  and  elaborate 
devices,  have  been  long  and  extensively  in  request 
for  ornamental  situations ;  but,  even  in  their 
]  dmpleil,  li^teik,  mud  dieapest  form,  thej  are 
too  heavy,  too  frangible,  and  too  expensive  to  be 
suitable  for  any  of  the  enclosures  of  the  farm. 
Gates  of  wrought  iron,  principally  in  the  form  of 
lors  and  rods,  have  likewise  been  much  used  for 
combining  elegance  with  utility,  and  have,  for  a 
considerable  time  past,  been  commending  them- 
lelvee  to  oonewhat  exteiuive  adoption  einoiig 
farmers  ;  and  whcnrv' r  they  can  be  erected  as 
cbeaplj  as  substantial  wooden  gates,  they  un- 
questiooabljr  deserve  the  preference.   Oates,  in 
particular,  vrhich  consist  of  a  frame  of  light  iron 
bars  and  a  filling  up  of  wires  or  of  small  iron  rods 
^  are  specially  worthy  of  notice,  and  may  be  so 
f  ooBftniotod  «a  eiagiihrly  to  eombino  the  proper- 
ties of  cheapn^,  lightness,  strength,  durability, 
i  and  beauty.    Both  field  wire  gates  and  J^oy 
(  wire  gates,  of  eminciit  adaptation  to  their  re- 
spective purposes,  and  largely  poMewing  the  pro- 
perties which  we  have  named,  were  contrived,  a 
conaiderable  number  of  years  ago,  by  Mr.  Qeorge 
Baiak  of  Fifiaslure.  The  priaeiplo  on  whidi  he 

constructed  then  was,  that  all  the  portions  re- 
I  (^uisito  for  filling  up  a  gate,  and  which  generally 
I  Jttake  a  ■erioat  adiUtion  to  ita  weight  and  cum- 
,  brousuMi^  should  wwiiiie  the  office  of  ttays  or 
strcngthencrs  to  brace  Mp  the  fmnif-,  and  that, 
being  all  exposc>d  to  merely  a  longitudinal  strain, 
they  ahoold  eoaaiet  of  strong  wires  or  very 
small  iron  rods,  which,  whin  c'X'ji'jSffl  to  nearly 
the  direction  of  their  greatest  strength,  would 
sustain  without  injury  a  puU  of  four  or  five  times 
stronger  force  than  any  whieh  the  gate  might 
ever  be  likely  to  receive. 

One  of  the  simplest  and  cheapest  of  the  wire 
gaioi^  whioh  may  bo  viewed  abo  the  akeletoii 
of  the  more  complex  and  expensive  ones,  is  re- 
presented in  ^'ly.  3,  Plate  XXII.  This  gate  is  9 
feet  long  aad  3  feet  high  ;  it  weighs  about  80  lb.; 
and  seven  or  oifi^ht  years  ago,  it  oould  be  made 
and  p'lt  up  for  about  ill  83., — a  price  consider- 
ably, lower  than  was  th^n  commonly  charged  for 
an  ordinaij  wooden  gata  The  fnm\a!g^ah«d, 
it  <tf  lijght  bar  iron,  put  together  in  the  usual 
way  \  e  f,  ^  h,  aod  it  ^  are  light  straps  of  iron, 
iaeteaed  at  the  ends  by  rivete  to  the  npper  and 
lower  xalli^  nnd  nerving  both  to  tie  these  r  ui 
t«fethnr  and  to  ntrengthen  the  entice  irame. 


The  whole  of  the  other  fiUings-up  consift  of  wire 
or  rod  iron,  about  the  thiekneaa  of  a  goooe  quill : 

ac,dL  are  diaf^onals  for  the  purpose  of  maintain- 
ing the  gate  in  a  rectangular  form ;  aqb  is  a 
l»ck-stay  or  brace  for  a  to  prevent  it  Arom 
bending  downwards  by  pressure — it  passes  through 
punched  holes  in  the  straps  e  f.  (j  h,  and  k  I,  so 
that  a  ^  is  stiffened  by  it  at  the  three  points  c,  y, 
and  k;  in  like  tnaaner,  dr«  is  a  Isaok-iti^  «mi> 
larly  arranged  in  reference  to  il  c,  to  prevent  it 
from  yielding  upwards.  The  three  straps,  h 
and  k  I,  connect  the  two  rods  together,  and  give 
each  of  them  the  tupporting  power  of  both  back 
stays  either  way :  that  is,  a  as  already  shown, 
is  prevented  yielding  downwards  by  its  own  pro- 
per hade  etay  «  f^,  and  it  ia  prevented  yielding 
upwards  by  the  back  stay  of  dc,  that  is^drc; 
and  so  with  d  c,  whose  depression  is  prevented 
by  the  stay  ex  y  i^,  to  whidi  it  it  tied  by  the  straps. 
So,  in  like  manner,  with  referenOO  to  the  ends  of 
the  gate,  the  stays  atdsiud  bae  come  into  op». 
ration.  Now  these,  when  combined  as  in  Fig.  3, 
give  sndi  a  system  of  universal  bracing,  that  the 
framing,  strengthened  by  them,  can  be  disshapcd 
by  no  force  short  of  one  of  sufficient  power  to 
lengthen  out  the  wires  longitudinally.  They  form 
a  gate,  not  adequate,  certainly,  for  tl^c  re  tention 
of  lambs  or  pigs  without  some  additional  wires, 
but  which  will  keep  in  cattle  of  every  sort,  its 
largest  apertures  being  only  a  triangle  16  in.  by 
9  in.  Any  sort  of  lock  or  hanging  may  be  used 
which  seems  expedient.  When  a  gate  is  suddenly 
shut,  it  vrill  be  observed  to  tremble  and  vibrate 
violently  for  some*  seconds,  at  the  fore  part  or 
lower  part  farth-'^t  from  the  crook  end.  This, 
like  every  other  kind  of  concussion,  is  of  course 
injurious  to  the  etruotufe  of  the  gate.  To  reme- 
dy this,  and  also  overcome  the  chance  of  the  gate 
catching,  two  latches  are  here  employed,  one  at 
the  top  and  one  at  the  bottom  of  the  gate.  This 
fastoia  the  gate  at  onoe  at  both  extremities. 
They  are  coupled  togetlicr  by  a  wire,  so  as  to  lift 
simultaneously  on  pressure  at  the  handle  above. 

Tarioua  kinds  of  eelf-aotinggatos,  sueh  aeopen 
of  themselves  when  a  carriage  approaches,  and 
shut  of  themselves  when  the  carriage  passes, 
have  been  oonstmcted  ;  but  moat  liave  been 
either  too  complicated  in  their  machinery,  or  too 
resistive  to  the  application  of  a  moderate  force. 
They  are  desirable  chiefly  in  approaches  to  man- 
aiott'hottase,  in  roads  through  gsntlemen's  parks, 
or  on  the  main  thoroughfare  of  very  extensive 
farms,  where  convenience  or  economy  would  be 
materially  sacrificed  by  the  neoesdty  of  a  manual 
opening  and  shutti#ig  of  the  gate  on  every  occa- 
sion of  the  passing  of  a  carriage.  But  they  must 
be  BO  oonstructed  as  not  to  exercise  their  self- 
aoUng  power  under  the  tread  of  horaee  or  oxen, 

and  as  always  to  exercise  it  under  the  pressure 
of  the  wheels  of  even  the  lightest  ordinary  car- 
riage ;  for  were  they  to  open  under  the  tread  of 
animals,  they  would  not  Mrve  as  fenoe%— «nd 
were  they  not  alwaya  to  open  under  the  prsesnre 
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of  carriage-wheela,  tlioy  might  occasion  Bcrious  1 
injury  by  collision  with  the  draught-horses. 

One  of  the  best  self-acting  gates  ever  yet  con- 
trived was  invented  about  17  years  ago  by  Mr. 
Robert  ilussell  of  Denny  Loanhcad ;  and  is  repre- 
sented in  Fig.  4,  Plate  XXII.   The  machinery  of 
its  self-action  is  situated  under  the  road  at  the 
distance  of  40  or  50  feet  from  it,  and  is  connected 
with  it  by  a  rod ;  it  comprises  an  apparatus  on 
the  one  side  for  opening,  and  an  apparatus  on 
the  other  side  for  shutting ;  and  it  has,  on  each 
apparatus,  two  tracks  for  the  wheels  of  a  carriage, 
similar  to  those  of  a  weighing-machine,  and  level 
with  the  road  at  their  extremities,  but  rising  a 
few  inches  above  it  in  the  centre.    When  a  car- 
riage arrives  on  the  tracks  of  the  opening  appa- 
ratus, its  weight  depresses  them,  turns  a  lever 
under  the  ground,  and  makes  such  a  pull  upon 
t  the  connecting-rod  as  to  open  the  gate,  and 
I  fling  it  back  upon  a  latch  ;  and  when  the  carriage  I 
I  has  passed  the  gate,  and  advances  on  the  tracks  | 
of  the  shutting  ap{)aratus,  its  weight  acts  in  a 
.  similar  way,  through  lever  and  connecting  rod,  ' 
i  to  release  the  gate  from  the  latch,  and  to  let  it  j 
:  fall  back  to  its  place.   The  gate,  in  its  state  of 
rest,  is  kept  shut  by  the  machinery ;  but,  by 
means  of  a  spring-catch,  it  can,  at  any  time,  be 
opened  or  shut  by  hand.  The  inventor  calculated, 
17  years  ago,  that  a  gate  of  this  kind,  together 
with  all  its  appurtenances,  would  cost  about  i,'2r>. 

OATIIERINO.  The  rolling  of  corn-swathes 
into  cocks;  the  picking  of  part  or  whole  of  a 
crop  of  fruit  from  fruit-trees ;  the  collecting  and 
lifting  of  unearthed  potatoes  or  other  roots  in 
tho  drill ;  the  picking  up  of  stones,  weeds,  or 
other  injurious  substances  from  the  surface  of 
land ;  the  pulling  of  flowers  and  the  collecting 
of  them  into  a  bouquet ;  and  any  one  of  several 
other  simple  rural  operations  of  aggregating  a 
number  of  individual  objects  by  hand. 

OAUDINIA.  A  hardy,  perennial  grass,  of  the 
wheat  tribe.  It  constitutes  a  genus  of  itself ; 
and  is  specifically  called  fragiUt  or  brittle.  But 
though  naturally  allied  to  wheat,  it  was  ranked 
I  by  LinnseuB  as  an  oat,  under  the  name  oi  Avcna 
I  fragilit.  It  was  introduced  to  Britain  from  Spain 
about  the  middle  of  the  latter  part  of  last  centu- 
ry ;  and  it  usually  has  a  height  of  about  20  inches, 
and  flowers  from  Juno  till  August ;  but  it  pos- 
sesses little  value. 

GAULTHKKIA.  A  genus  of  ornamental 
shrubs,  of  the  heath  family.  The  procumbent 
species,  O.  procuml/au,  is  a  very  handsome,  hardy, 
evergreen,  ligneous  creeper,  carrying  white  flow- 
ers from  J uly  till  September ;  and  was  introduced 
to  Britain,  upwards  of  80  years  ago,  from  North 
America. — The  wild-thyme-lcavcd  species,  O.  «er- 
jyylfifolitj,  a  hardy,  fructiferous,  evergreen,  lig- 
neous trailer,  introduced  about  30  years  ago  from 
liudson's  Bay,  has  been  called  by  some  botanists 
the  filiform  arbutus,  and  by  others  tho  rather 
1  hispid  whortleberry,  and  will  probably  take  a 
I  permanent  place  among  the  cranberries,  under 
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the  name  of  0.rycoccut  hispid ulus. — The  Shalloii 
species,  O.  Shallon,  is  a  hardy,  upright,  evergreen 
shrub,  introduced  about  20  years  ago  from  Korth  i 
America,  attaining  a  height  of  4  or  5  feet,  and  i 
carrying  white  flowers  in  May. — ^Two  greenhouse,  ' 
evergreen  shrubs,  of  6  or  7  feet  in  height,  the  j 
fragrant  and  the  antipodal,  have  been  introduced  ' 
from  Nopaul  and  New  Zealand ;  and  upwards  of  i 
a  dozen  others  arc  known  to  botanists.  I 

OAURA.   A  genus  of  beautiful  plants,  of  the  . 
fuchsia  and  clarkia  family.   The  changeable  spc-  i 
cics,  Cf.  vnitahilif,  is  a  very  handsome,  yellow-flow- 
ered, late-blooming  biennial,  of  about  2  feet  in 
height,  from  North  America ;  the  narrow-leaved 
species,  G.  angiigtifolia,  is  an  elegant,  pink-flow-  \ 
ered,  late- blooming,  hardy,  evergreen  herb,  of 
about  the  same  height  as  the  preceding ;  and  the 
small-flowered  species,  G.  jninnfiom,  is  a  very  ' 
beautiful,  hardy,  late-blooming,  North-American  \ 
biennial,  with  intense  rose-coloured  flowers,  and 
a  height  of  4  or  5  feet.   Another  hardy  biennial,  i 
a  hardy  evergreen  herb,  and  a  tropical  evergreen  j 
undershrub,  all  handsome,  were  introduced  pre-  , 
vious  to  1817.   The  name  gaura  alludes  to  the  | 
magnificent  appearance  of  the  flowers. 

GAVEL.  Ground ;  also  a  swarth  of  com  cut  j 
down  by  the  scythe. 

GAVELKIND.    A  law  of  equally  dividing  the  , 
land  of  a  father,  at  his  death,  among  all  his  sons.  | 
This  law  prevailed  anciently  in  Kent,  in  Wales,  , 
and  in  some  subordinate  English  districts ;  and  | 
it  still  is  frequently  observed  in  Ireland ;  and  it  ' 
likewise  continues  to  possess  such  scmi-donnant  ' 
force  in  Kent,  that  lands  which  cannot  be  pn>ved 
to  exist  upon  some  other  tenure,  are  assumed  to  ^ 
be  subject  to  gavelkind.    The  division  of  land  I 
among  children,  the  subdivision  of  it  among 
grandchildren,  and  the  continued  rcdivision  of  «t 
among  succeeding  generations  as  long  as  redivi- 
sion  can  be  practised,  is  alleged  to  have  operated 
as  a  powerful  obstacle  to  the  improvement  of 
many  parts  of  Ireland.  But  the  mural  influences 
of  small  tenures  in  that  country  seem  to  us  to  be 
closely  akin  to  the  moral  influoncos  of  small  te- 
nancies ;  and  though  wretchedly  cultivated  tracts 
unquestionably  pine  and  sicken  in  the  possession 
of  very  small  proprietors,  tracts  of  cnoriiiousif 
greater  extent  also  pine  and  sicken,  or  arc  even 
famished  into  sterility,  in  the  possession  of  wealthy 
and  aristocratic  landowners.    Gavelkind,  when 
estimated  as  a  controlling  power  over  the  condi- 
tion of  a  country  or  a  people,  ought  to  be  viewed, 
not  by  itself,  but  only  as  one  of  several  or  perhaps 
numerous  great  powers  which  operate  oombinedly 
with  it  upon  lK)th  mind  and  land. 

OAVELOCK.   An  iron  bar  for  fixing  stakes 
into  the  ground. 

GAW-FURROW.  An  oblique  furrow,  or  small 
oblique  trench,  acting  as  a  surface  drain.  Sec 
the  articles  Drainixo  and  Pix)roni!»»i. 

GAZANIA.  A  genus  of  brilliantly-flowering. 
'  Cape-of-Good-IlojH;  plants,  of  the  sunflower  diri- 
I  sion  of  the  composite  order.     Throe  evergreen 
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I  ierhaceouB  species,  and  two  evergreen  under- 
I  ahrabs,  dl  l«w  tiuui  15  ineliM  in  height, 
I  and  carrying  yellow  or  orange-coloured  tlowcra, 

were  introduced  previous  to  1620;  and  four 
I  or  five  other  spedes  were  then  known.  The 

name  gazania  is  iatended  to  rignifjr  ''liohness,'* 
I  and  alludes  to  tha  aupeorb  nppfufmioo  of  the 
:  tluwers. 

GEAK,  or  Ovnnr~)»tuiioi]l7  CmmsAvimit 

■  Si/lf€.^ns.  The  wild  or  forest  variety  uf  the  bird 
I  cjierry-tree.   It  is  indigenous  in  the  woods  of 

both  RnglftiHi  tnd  Scotland,  and  usually  attains 
!  a  height  of  SO  nr  60  feet ;  and  is  esteemed  at 

(inco  hy  the  peasantry  for  its  fruit,  by  the  cabi- 

aet-maker  for  its  timber,  and  hj  the  landscape- 
I  gMdener  for  its  cketni  fonn  and  intensting 

appearance.  "  It  may  very  well  bo  considered  a 
J  forest-tree,"  says  Sir  Thomas  Dick  Lauder,  "seeing 
I  thst»  in  many  parts  of  the  wilds  of  Sootknd,  it  is 

almost  as  numerous  and  piopagatsi  itself  as  fast 
,  as  birch.  It  grows,  moreover,  to  be  n  very  hand- 
!  some  timber-tree ;  sod  the  wood  of  it.  makes  very 

piettjr  flmitaic  bt  fbrm,  it  is  oftener  graoefid 
j  than  grand  ;  and  its  fuliage  is  rather  too  sparce 
J  to  produce  that  tuft/  effect  which  gives  breadth 
I  of  li^t  and  depth  of  diadew  enough  to  please 
; ;  the  painter's  eye.  But  on  the  dUffs  of  romantic 
j  i  rivers,  such  as  the  Fiiidhorn  and  other  Scottish 
;  Straus  of  the  same  character,  where  it  is  stinted 
,  of  soil,  it  often  shoots  fipun  the  erevioea  of  the 

I  rock<^  in  vory  pioture?4ue  fv)rni9  ;  and  the  BCarlet 
of  its  autuiunal  tint,  when  not  in  exceaS)  some- 
tines  pioduosB  very  hcilliaDt  tovebea  in  the 
lsadsoape»  when  the  neighbouring  traet  happen 
to  be  in  harmony  with  it." 
UUATE,  or  Udmats.  A  salt  formed  by  an  alica- 
i|  line  base  with  gwo  or  bmnie  add.  8eetheartt- 
clcfl  fjEiNK  and  IIlimix 

GJSE&LNQ.  The  harness  of  dmught-luMrscs,  the 
lailt  and  Ukldan  of  »  waggon,  the  eonnteting 
I  wheel-work  hetwsen  the  parts  of  a  machine,  and, 
: '  in  general,  any  group  or  scries  of  artificial  appli- 
^  ancee  for  acting  a  subordinate  or  appendaged 
,  pari  to  ft  «ldefin»i4ng  power. 
•      GEESE.    See  Goose. 

G£IM£.   Humus.  But  some  obemists  use  the 
weed  geina  ns  a  synonyme  for  all  the  Tarietiee 
t  of  Sanaa  nttnohed     other  chemists  to  the  words 
homufli  coal  of  humus,  humin,  humic  acid,  and 
ulmin;  and  they  even  impose  upon  it  some 
[  additional  maanlngs  of  their  own,  fimntiitt  most 
widely  gonerio  to  the  most  narrowly  specific,  till 
, '  it  is  mads  to  denote  almost  any  thing  omuieotsd 
'  I  with  dead  and  deoompoeing  vegetable  matter 
in  the  8<jil.    Dr.  Dana,  in  particular,  mixes 
'    talk  about  g^ine  with  nlmost  all  his  agncnltnral 
^emistry  i  and  yet,  in  his  very  definitions  and 
i  desaiptkma^linqpeakaofitiniomaayseosesM 
to  bewilder  ordinary  readers.  "  There  is,"  says  he, 
1 1  "  one  oonataAt  prodnot  of  oiganio  deoompositiou 
1 1  in  soUfWhidi  is  ever  the  resnlt  of  that  process  in 
I  or  upon  the  earth ;  this  prodnot  is  twmed  geine." 
1 1  **  While  the  gKMifc  mam  of  cssaaio  mattw  of  soil 


is  a  well-defined  chemical  compound,  termed  geine 
oon^ingof  earhon,  hydrogen,  and  oxygen,  there 
are  tracesof  other  genenil  priKiucta  of  decay  which 
contain  nitrogen.  There  is  thus  naturally  pointed 
out  a  division  of  the  organic  matter  of  soil  into  two 
classes, — those  which  do  not,  and  thoae  which  do-  | 
contain  nitrogen.  Tlie  first  cl;t.«s,  or  non-nitro,  I 
geoous,  comprises  three  substances,  which  have 
been  tenned^first,  extract  of  eoil,  or  of  humus, 
— second,  geine,  or  huinio  iicld, — and  tliird,  car- 
bonaoeous  soil,  or  humin ;  these  are  chemically 
the  same,  passing  from  one  state  to  the  other, 
without  chan^ng  the  relative  proportions  in 
which  they  were  combined.  The  second  class,  or 
nitrogenous,  comprises  two  substances,— crenic 
and  apoerenio  acids.  The  distinction  of  geine 

into  nitrogenous  and  non-nit rogenous,  is  founded 
in  nature ;  these  oUisses  cannot  eventually  pass 
the  one  to  the  other."   "  Geine  is  as  easenti^  to 
plants  as  food  is  to  animals ;  so  far  as  nourish- 
ment is  derived  from  the  soil,  geine  is  the  food 
of  plants."   "  In  all  its  forms,  geine  is  agricul- 
tarally  one  and  the  same  ttUng;  tbej  are  all  in- 
cluded in  the  trri^p  humus  or  mould  or  geine. 
Qeine,  in  its  agricultural  sense,  is  a  generic  term ; 
it  includes  all  the  decomposed  organio  matter  of 
the  soil.    It  concerns  the  farmer  less  to  know  the 
cheruioal  constitution,  than  it  does  the  practical 
agricultural  value  of  a  class  of  compounds  termed 
geine.**    It  has  been  stated  already,  that  geine  is 
the  product  of  decomposition  of  bodies  once  en- 
dowed with  life  i  for  the  present  purpose,  it  may 
ba  oonridered  os  the  result  of  vi^table  decom- 
position."  "  Putrefaction  is  the  silent  and  on-  j 
ward  march  of  decay ;  its  goal  is  gciii".''    "The  1 
original  brown  solution,"  of  dry  vegetable  mat-  ! 
iets  soaked  in  water,  and  afterwards  ezpoeed  to  I 
the  air  till  a  sediment  is  formed,  "  may  be  con- 
sidered as  extract  of  mouldy — tho  sediment  as 
geine  and  earbonaeeous  monM;  these  are  either 
soluble  or  insoluble  in  water  or  alkali, — and  henctj 
geine  is  divided  into  ?'  hiliU' and  insoluble."  Thus,  ' 
in  the  course  oi  a  pruie^sediy  detinitional  and  ! 
explanatory  statsment,  not  long  enon^,  «fven 
tlujugh  quoted  at  full  len^^th,  to  fill  one  of  our 
poges,  guine  is  made  to  mean  all  food  of  plants 
from  the  aoil,  and  therefore,  ealine  aa  wsU  as  or- 
ganio matters, — all  decomposed  organio  substan- 
ces, the  results  of  putrefaction  as  well  as  of  fer- 
mentation and  eremacausis,  and  therefore  animal 
as  well  as  TsgetaUe  rsmainsy-  -all  decomposed 
vegetable  matter,  wliether  nitrogenous  or  non- 
nitrogenous,  and  whether  soluble  or  insoluble, — 
all  non-niti«genoat  decomposed  vegetable  mat- 
ter,—only  one  of  tho  three  non-nitrogenous  sub-  : 
stances  in  decomposed  vegetable  matter, — a  whole  ' 
class  of  compounds, — a  genus  of  the  proximate  | 
prinoiplssof  sirilr--onIycnesubetaDoe  inthedass  | 
of  compounds, — only  one  species  in  the  genus. 
Such  excessive  confusion  in  the  use  of  one  of  the 
meet  important  terms  in  agriooltttral  diemistry, 
ahooldniBke  us  glad  that  we  can  afford  to  throw 
away  the  wordaltdgetheriandto  employ  a  nominal 
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but  far  more  definite  sjnonyme.  See  the  articles 
HvKos  and  Hokio  Aajt. 

OEISSOMERIA.  A  very  beautiful,  erergrcen, 
Brazilian  shmb,  of  the  acanthus  order.  It  con- 
Btitutcs  agcnus  of  itself ;  and  is  apeciticaUj  called 
hiigijlora  or  the  long-flowered.  \i  iBtfo> 
duced  to  Britain  abo-it  >  ycnr?  ntri^;  inr!  it  grows 
a^oat  a  yard  high,  and  produces  scarlet  (lowers  ia 
July  and  August. 

GGISSORHIZA.  See  Tiu  Boor. 

GELATINE.  One  of  the  TiitrngreTion<?  proxi- 
niate  principles  of  the  bodies  ut  uuunuls.  It 
Bbonnds  in  many  of  the  solid  parts  of  animal 
bodies, — particularly  in  the  skin,  the  membranes, 
the  tendons,  the  cartilages,  and  the  bones ;  but 
it  doss  not  exist  ia  any  of  the  luntthy  ■airaul 
fluids.  It  is  the  principle  of  animal  joUff  as 
pectin  is  of  vegetable  jelly,  Tt  readily  dissnlvps 
in  boiling  water;  it  forms  a  hydrate  or  eolidi ty- 
ing solution,  which,  when  passing  from  the  solv- 
ing heat  to  the  ordinary  temperature  of  the 
atmosphere,  becomes  a  tremulous,  semi-trans- 
parent jelly ;  and  so  gceat  and  diffnsive  is  its 
power,  that  a  single  pound  of  it  will  solidify  or 
gelatinize  one  hundred  pounds  of  water.  The 
presence  of  so  much  water  causes  the  jelly  readily 
to  liquefy  on  the  application  of  heat,  and  the  ge- 
latinizing power  of  the  gelatine  CTn^r-^  it  readily 
to  resolidify  on  the  return  of  cold  \  m  that  the 
jelly  may  many  times  be  alternated  between  the 
liquid  and  the  solid  conditions,  and  still  retain 
all  its  characteristic  properties.  But  when  the 
jelly,  or  any  hydrate  of  gelatine  of  tremulous  con- 
sistenoy,  is  kept  for  some  time,  it  acidulates  and 
putre6es;  while  jelly  reduced  to  a  perfectly  solid 
state  by  the  expulsion  of  its  water  by  means  of 
gentle  heat,  beoomei  a  hard  and  brittle  mass,  and 
may  be  kept  r>r  any  length  of  time  without  un- 
dergoing decomposition  or  change  of  properties. 
The  animal  jelly  of  the  cook-confectionera  is  a 
thorough  hydrate  of  geUtine,  prepared  from 
the  tendons  and  lignments  of  the  feet  of  calves; 
the  semi-pellucid  and  leather-like  gelatine  of 
the  eomfit-confiBetionen,  ia  a  slight  hydrate 
of  gelatine,  and  will  keep  comparatively  long; 
the  coagulating  or  thickening  principle  of  the 
ordinarf  soups  and  broths  of  the  kitchen,  is 
gelatine  in  a  state  of  too  abundant  eoIatioB  to 
form  a  real  or  solid  jolly  ;  the  common  glue  of 
commerce  is  the  hardened  or  un-hjdrated  gela- 
tine, prepared  by  boiling  the  out  akins,  hooft,  eaia, 
bones,  and  other  gelatinous  parts  of  quadrupeds 
in  water,  and  afterwards  expelling  the  water  of 
the  hydrate  by  the  application  of  gentle  heat;  and 
isingtaea  is  tJw  hardened  or  un-hydratcd  gela- 
tine, prepared  from  the  swimming-bladdL-r  of  the 
sturgeon  and  some  kindred  fish  in  a  similar 
manner  to  give  from  the  gdatinons  parts  of 

quadrupeds.  But  only  the  last  of  these,  or  even 
isinglass  itself  when  of  the  best  quality,  is  pure 
or  nearly  pure  gelatine  ;  gluo  being  mixed  with 
fatty  and  other  matters,  which  arc  dissolved  in 
oombinattoa  with  the  gelatine,  and  all  the  jelUea 
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of  cooks  and  confectioners  being  more  or  leas  af- 
feeted  with  either  natural  admixtnrse,  or  aitiSdsl 

admixtures,  or  both.  Gklatine,  as  an  article  of 
food,  has  been  extolled  by  some  men  as  super- 
eminently nutritious,  and  depreciated  by  others 
as  but  modemtely  nutritieoe ;  hnt  in  itself,  or 
w  it!)  nn  irater,  it  is  qnit".  or  very  nearly,  identical 
in  chemical  constitution  with  animal  albomea, 
and  therefore  must  be  more  notiitive  thsa  efsa 
the  white  of  eggs, — whilst  in  a  state  of  ordinary 
jelly,  or  as  a  hydrate  of  50  or  100  parts  of  water 
to  one  part  of  gelatine,  it  is  of  course  just  one- 
fiftieth  or  one-hnndicih  less  nutritive  than  al- 
bumen. Or>]ntine,  according  to  nralysis  by  Gay- 
Lossac  and  Thenard,  consists  of  47  881  per  cent, 
ef  earbon,  7'914  of  hydrogen,  S7*807  of  oxygen, 
and  16-908  of  nitrogen. 

OKLDER-ROSE.  See-GcELDBR-RosE. 

GELDING.  A  castrated  animal  See  the  sf^ 
tide  CA8TaATio5. 

GEI/>NITJM.  A  genus  of  apetalous,  tropical, 
evergreen  shrubs,  of  the  euphorbia  tribe.  Three 
species,  the  bnndled,  the  kneeolate,  and  thetwe* 
ranked,  each  about  6  or  7  feet  high,  have  been 
introduced  from  India  to  the  botanical  coUeotiooi 
of  Britain. 

GELSBHimi.  A  very  beauUfuI,  hardy,  ever- 
green, ligneous  climbing-plant,  of  the  dogVbane 
family.  It  wtis  long  regarded  as  bignoniaceous, 
and  even  aa  a  true  trumpet-flower,  and  was  called 
botanically  Bignouia  frmpervirens,  and  popularly 
the  evergreen  trumpet-flower,  the  bergenia  jas- 
mine, and  the  bergenia  climber ;  but  it  really  be- 
longs to  the  dogVbane  order,  and  has  such  peca- 
Harities  as  to  constitute  a  gcnns  of  itself.  It 
combines  the  beauties  of  a  jasmine  and  a  big* 
nonia  with  the  properties  of  an  ewigreen  and 
an  exquisite  climber ;  and  it  now  bears  the  l^o- 
tanical  name  Odtemium  tempenrirrM^  the  latter 
designating  its  evergreen  habit,  and  the  foWiir 
modelled  from  the  ItaUan  name  of  the  jasmine. 
"  It  has  almost  every  perfection,"  remarks  Mar- 
shall, "  to  recommend  it  as  a  climber ;  for  though 
the  plants  an  small,  yet  if  they  are  trained  up  to 
a  wall,  or  have  bushes  or  trees  on  which  to  climb, 
they  will  mount  to  a  great  height  by  their  twin- 
ing stalks,  and  overtop  hedges  and  ewnties^ 
and  will  form  at  a  di  t:in  <  a  grand  figue  from 
the  sway  they  will  bear.  The  leaves  are  single 
and  of  a  lanceohite  figure ;  they  grow  from  the 
joints,  are  of  a  flne^  ttroii^  green  oolonr,  and 
very  ornamental.  V/.:t  the  flowers  constitute  the 
greatest  value  of  this  plant,  on  account  of  the 
fine  odour  Nature  has  bestowed  on  ihem,—wlu«h 
is  to  so  great  a  degree  as  to  perfume  the  circum- 
ambient air  to  a  considerable  distnnce:  they 
grow  in  an  erect  manner  from  the  wings  of  tbe 
leavea  at  eaeh  joint,  and  their  figwm  aeai^ 
scmbles  that  of  a  trumpet." 

GELT-GIMMER.   A  Iwrren  ewe. 

GENERATION.  Under  this  term,  physiolo- 
gists comprehend  the  aggregata  of  functions 
which  coBonr,  in  otganiaed  beings  tewavds  the 
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prodaction  of  llusr  kind.  Hie  liirth  of  otfuUsed 

i    bein  j-  i?  thi  '  rrmtcHt  mystery  of  organic  arrange- 
meuts,  aad  indeed  of  all  nature.  We  see  organi:u;d 
bodies  ievdop  themtelveii,  but  th«7  never  form 
themselves ;  on  the  contrary,  in  all  thoeo  cases 
j  where  we  have  been  able  to  trace  them  to  their 
j    source,  they  are  found  to  derive  their  origin  from 
a  being  of  siniilar  form,  but  previoody  developed, 
I    that  is,  from  a  parent.   T!ie  ofTspring  is  termed 
a  germ,  as  long  as  it  jHtrticipates  in  the  life  of  its 
parent,  and  before  it  faae  an  independent  ed«t- 
ence  of  its  own.   In  various  species  differences 
are  found  to  exist  in  the  place  where  the  germ  is 
I  attached  to  its  parent ;  and  also,  in  the  occasional 
I  cause  which  detaches  it,  and  gives  it  a  Mpeiate 
!  I  existence  ;  but,  it  is  a  rule  which  holds  univer- 
j  sally,  without  one  single  exception,  that  the  pro- 
I  geny  mnit  have  originaUy  formed  part  of  a  bdng 
I !  like  itself.   The  separation  of  the  germ  is  termed 
I  \  generation.   Many  ancient,  and  some  more  recent 
!  philosophers,  believed  that  certain  organized  be- 
1  ings  could  bo  prodooed  without  parents ;  and  this 
'  opinion,  though  now  completely  exploded  among 
,  the  learned  by  the  most  convincing  experiments, 
j  atill  maintaine  ite  gnmnd  with  the  ignorant.  It 
originated,  as  most  errors  do,  from  hasty  and  in- 
'  accurate  observation.  Virgil  gravely  attempti^  in 
a  very  elegant  passage  of  the  Georgics,  to 

I  Explain 

The  great  discovery    *"  'Vif  Arcadian  !<WBln; 
'  How  art  create*,  anU  caii  at  will  restore 
I  Swanai  from  tba  alBHighter'd  boll'*  eorrapted  gore. 

I  And  Kircher,  who  livcc!  in  the  seventeenth  con- 

I I  tury,  gives  a  recipe  to  malce  snakes ;  which,  how- 
>  ever,  be  does  not  appear  to  liavettied.  In  8oot- 

' ,  land,  the  country  people  still  believe  that  the 
hair-worm  i  nordhf*  ("yrniiciLi,  L.)  can  ]>e  formed 

I  j  artificially  by  pLicmg  a  horse's  hair  in  water ;  and 

I I  iUt  nnfiranded  (qpinton  it,  we  ondcfetand,  gener- 
ally diffused  throughout  the  kingdom.  The  mites 

!'  i  in  cheese,  the  blight  on  plants,  and  the  maggots 
I  in  meat,  seem  at  first  aigbt  to  fltvour  the  belief  in 
j  spontaneous  generation;  but  in  all  these  cases 
j  I  the  insects  have  been  demonstrated  to  proceed 
J  I  from  eggs,  deposited  instinctively  by  the  parent, 
'  I  upon  a  Babatanee  oapoUe  of  affording  nutriment 
1  to  her  young.  The  popular  mistakes  on  this  sub- 
j  ject  are  generally,  however,  concerning  the  lower 
I  tribes  of  animals.  Bat  th»  tacienis  taught  that 
'  even  man  could  be  prodooed  without  a  parent. 
I  The  newly-formed  earth  was  supposed  to  have 
I  been  originally  covered  with  a  green  down,  like 
!  that  on  joung  birds;  and,  soon  aftwwarda,  men, 
I  like  mushrooms,  rose  from  the  rrmind.  Lucretius 
i  (A.  C.  60)  relates,  that  even  in  his  tim^  when  the 
.  earth  was  eappooed  to  be  too  dd  for  generation, 
I  "  many  ndmals  were  oonereted  ont  of  mod  by 
showers  and  sunshine." 

I  The  time  when  the  phenomena  of  reproduction 
M  eshibit  themsslvea  in  animals  ia  termed 

I I  fuUrtij.  Then  the  reproductive  organs,  which 
previously  were  but  slightly  apparent^  aoqoire  a 
remarkaUe  dembpment,  and  in  iemA^ecdei  ob- 


tain osrtain  extnnal  eharactcrs  which  remun 

during  the  whole  course  of  their  lives.  Infancy 
is  the  period  comprised  between  birth  and  pu- 
berty. It  ia  during  the  time  preceding  pul)erty 
that  the  growth  of  the  body  chiefly  takes  place, 
although  it  may  continue  for  some  time  after- 
words. The  length  of  the  period  of  infancy  bears 
to  tiiat  of  life  a  oertain  relation,  whloih  may  be 
regarded  as  almost  constant.  Butron  remarks, 
that  in  our  climates,  for  the  largest  animals,  it  is 
about  the  one^eventh  part  of  their  entire  life. 
At  the  age  of  puberty,  the  mammalia  assume  the 
characters  of  maturity..  Their  height  attains  its 
greatest  limit,  and  the  distinctive  marks  of  each 
animal  iMOonie  bold  and  well*defined.  Q!liephyii> 
ognomy  assumes  a  more  animated  expression ; 
their  voice  becomes  hoarser  or  stronger,  and  the  fur 
handsomer;  wldle  the  vivaeity  of  their  movements 
marks  the  impetuosity  of  those  passions  which 
animate  them  at  this  epoch.  The  male  becomes 
distinguished  from  the  female  by  colours  which 
are  commonly  darker  or  browner,  and  in  many 
species  by  certain  definite  external  characters. 
Thus,  some  male  apes  acquire  a  beard  and  a  coat 
of  long  hair ;  the  fion  obtains  a  mane ;  and  stags 
and  roebucks  are  armed  with  brandling  horns, 
of  which  the  females  are  nearly  always  deprived. 
He-goats  and  rams  are  at  once  distinguished  from 
the  females  by  their  horns,  their  masculine  gait, 
and  combative  disposition.  This  superiority  in 
the  males  is  most  marked  among  the  ruminantia, 
wbieh  are  eommonly  potygamous,  and  where  eaeh 
male  having  several  of  the  other  sex  to  keep  in 
subjection,  it  becomes  necessary  to  assign  him  a  ' 
physical  superiority,  unnecessary  in  the  mono- 
gamous species,  wliere  tlie  esses  are  always  mors 
equal  in  strength. 

Puberty  constantly  exhibits  itself  mnch  sooner 
in  females  than  in  males,  although  the  reprodac- 
tive  power  remains  longer  with  the  latter  than 
with  the  former.  In  our  climates  man  attains  j 
this  condition  at  the  age  of  fifteen  or  sixteen,  and  j 
woman  at  that  of  fourteen  or  fifteen ;  in  warmer  | 
climates  it  exhibits  itself  at  the  age  of  twelve  to  i 
fourteen  in  the  former,  and  at  ten  to  twelve  in  the  1 
latter.  With  meet  of  the  other  mammalia,  ex- 
cepting  the  domestic  animals,  we  are  still  igno- 
rant of  the  precise  periods  when  puberty  com- 
mences. Dogs  are  capable  of  reproducing  at  the 
age  of  nine  or  ten  months ;  cats  from  %  year  to 
eighteen  months.  A  lioness  of  the  menagerie 
at  Paris  was  six  yean  old  when  she  exhibited 
these  phen<mietta  fer  the  first  time^  Babbits,  can 
procreate  at  the  age  of  five  or  six  months ;  hares 
a  little  later;  and  guinea-pigs  at  five  or  six 
weeks.  Sheep  show  signs  of  puberty  when  one 
year  old  \  rams^  he-goats,  and  sta^  at  eighteen 
months.  Horses  produce  at  two  years  and  a  half, 
and  mares  a  little  sooner.  Camels,  according  to 
the  andents,  at  three  years ;  wolves  at  two  years; 
cows  at  eighteen  months  ;  bulls  six  months  later: 
the  she-ass  from  eighteen  to  twenty  months ;  and 
the  ass  at  two  years.  It  is,  however,  the  interest 
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of  tho  grazier  to  prevent  the  (lumcstio  animals 
from  procreating  before  they  have  attained  their 
full  growth,  Otherwise  tiie  deteriomtimk  of  the 
races  »  mve  to  follow. 

There  are  certain  seasons  of  the  year  when 
most  luaiuiualia  Ixicomo  eusceptiUo  of  the  in- 
•tliuftsoffeiHrodaotioiL  This  ia  termed  the nt^^wi^ 
season,  during  which  tho  usual  character  of  the 
nnimaJa  ig  totallj  Changed,  especially  of  tho  males. 
Tho  meet  timid  anitrntls,  being  excited  by  the 
abundance  of  food  and  the  intemml  6a|^eflti(W8 
of  instinct,  acquire  a  degree  of  courage  and  even 
fory,  which  urges  them  on  in  a  career  of  madness, 
which  can  be  eompeied  only  to  the  habituiU 
fert>clty  of  tho  mr>st  formidable  species.  The  fe- 
males also,  at  this  period,  lay  aside  their  habitual 
reoerve,  and  an  teen  to  provoke  the  males  by 
biting  tmliig^  and  feUowing  them  eTOcywhera. 

Some  mammalia  in  our  oonntriefl,  ns  well  as  in 
those  of  the  south,  whether  males  or  females,  re- 
main alwaye  in  %  elale  adapted  ftv  prooMatieii, 
aftor  having  once  attained  tho  age  of  puberty. 
With  the  exception  of  the  monkeys,  this  happens 
only  to  those  species,  which  lather  reoahne  an 
abundant  nourishment  from  man,  or  else  obtaiB 
a  plentiful  supply  by  plundering  his  stores.  Of 
the  first  kind  are  the  dog,  cat,  rabbit,  guinea-pig, 
hog,  hall,  ImtRdo^  horw,  and  aes;  in  the  ■eoond 
division  must  ho  placed  the  common  rat,  the  com- 
mon mouse,  the  wood-mouse,  the  economic  moosoi 
and  the  hamster.  With  the  animala  of  the  mena- 
gerie, the  change  of  climate  which  they  experi- 
ence, and  the  constraints  of  confinement,  occasion 
them  to  undergo  certain  deviations  from  their 
natunl  period  of  rntliBg.  Among  these  may 
particularly  bo  enumerated,  the  lion  and  otlier 
cats  from  warm  climates,  the  Cape  ichneumon 
{ManguMa  gritea,),  and  the  Cape  genet  {ParadoT- 
urtu  tffpu*,)  the  ichneumon  of  Egypt,  the  gnu 
antelope,  and  tho  zebra ;  also  tho  axis  deer  from 
the  banks  of  the  Ganges,  and  the  kangaroo  of 
New  Hofland.  It  commonly  happensi,  however, 
with  the  mammalia,  when  thoy  have  not  been 
modified  by  domestication  or  confinement,  that 
each  has  a  peculiar  season  when  the  phenomena 
of  the  rut  more  especially  present  themselves. 
Thus,  winter  is  tho  rutting  time  of  the  wild  oat 
and  martens  of  Europe  \  of  the  wolf,  from  Decem- 
ber to  Febraaiy;  of  tfw  jaekal  and  oorsao  fbz 
(Canig  Corsac),  only  in  winter.  The  Arctic  fox 
{Canit  laffoput)  is  in  season  at  the  end  of  Febru- 
ary ;  the  bear,  in  summer ;  the  hedgehog,  at  the 
end  of  winter :  and  the  hare  in  February  or 
March.  The  lieavers  seek  the  females  in  the  be- 
ginning of  January ;  the  American  ondatra  and 
the  common  eqnirrd,  in  spring.  The  dromedaries 
seem  to  be  more  in  season  alx.ut  tho  month  of 
January  than  at  any  other  time.  Camels  begin 
about  the  middle  of  November,  and  end  at  the 
commencement  of  February.  The  month  of  Sep- 
tember is  the  chief  time  for  the  sheep  and  goats, 
although  the  males  of  both  species  are  always  fit 
for  procrsallon.  In  the  stag*  of  ear  oountries, 


the  roebuck,  and  other  deer,  the  nttting  season 
succeeds  to  the  period  when  the  hums  are  re- 
newed, that  is  in  November,  and  aftor  this  tine 
tho  horns  fall.  The  rein-deer  are  in  the  same 
case.  Thus  tho  season  of  tlie  rut  varies  with  the 
species ;  but  it  is  alwaytt  so  arranged  in  reference 
to  the  term  of  gestagen,  that  the  young  may 
make  tlu  ir  appf^rance  at  a  favourable  season  of 
the  year,  when  the  heat  of  summer  will  serve  to 
aid  tin^  growth,  and  assist  in  developing  their 
forces.  At  this  season,  also,  a  luxurious  vegeta- 
tio!!  supplies  tlie  herbivorous  animals  with  alnm- 
dauoi  of  food,  which  favours  the  secretion  uf  mUk, 
and  insttxes  ita  continned  supply. 

The  cTtcrnal  signs  of  the  rutting  period  vary 
greatly  with  the  several  species.  In  those  which 
are  capable  of  procreating  at  all  seasons,  such  ss 
man,  tho  monkeys,  dogs,  cats,  and  horses,  no  par- 
ticular sign  is  observed.  It  is  different  with  the 
rodentia.  Wo  find,  likowiso,  that  ail  those  mIo- 
ri&rons  mammalia,  whidi  are  anpplied  with 
pouches  from  whence  the  odours  cmamtc,  omit 
their  perfumes  at  this  time  with  uuusuiU  force. 
In  the  greater  nnniber  of  animals  bdonging  to 
the  deer  genus,  and  in  several  antelopes,  the 
larvnx  or  windpipe  of  the  male  projects  Cf:)n8ider- 
ably ;  and  it  cannot  be  doubted  that  the  diaoge 
of  tone  which  his  voice  undergoes  Is  owiag  to 
this  causo.  It  usually  happens  that  tho  females 
exhibit  the  external  signs  of  the  rutting  season 
in  a  milder  and  more  subdued  form  than  the 
males.  Among  tho  mammalia,  and  indeed  insS 
living  beings,  the  period  of  puberty  and  repro- 
duction is  one  of  energy  and  strength;  all  their 
affeetioBB  beeome  mem  ardsnl,  and  their  wanis 
irresistible.  The  tenn  rut,  from  rvere,  to  rush 
headlong,  serves  to  express  the  fury  which  trso- 
sports  these  lower  aiumals.  Alike  ferooiAttaal 
untameable,  they  an  snsdeplible  at  this  perioi 
neither  of  fear  nor  -my  otlier  passion,  and  eem 
deaf  even  to  the  calls  of  hanger  or  sleep.  The 
ball  forsakes  the  meadows,  and  rambles  evsrf- 
whcre  in  search  of  his  mate.  The  forests  resound 
with  the  howling  of  contesting  wolves,  and  the 
lion,  with  a  deafening  roar,  defies  his  rivals  to 
the  combat.  We  amy  easily  perceive  the  final 
cause  of  these  contests  amon^  the  lower  animals 
during  the  rutting  season.  li(ature  ever  sacrifices 
the  interests  of  indiriduab  towards  the  perfiteliea 
of  species.  The  most  vigorous  males  always  p«* 
sess  the  most  fonnidable  weapons  of  attack  and 
defence,  while  the  more  ctfcminatu  individusls 
exhibit  their  flmMsnem  at  onoe  in  their  horns 
and  their  want  of  coumrr  \  It  is  especially  among 
the  polygamous  races  where  titcse  combats  of  the 
rutting  season  are  more  conspicuously  obesrvaUe, 
because  each  male  fights  for  several  £emales.  In 
the  monagnmou.q  species,  on  the  r<>titrnry,  where 
the  numbers  ot  tiie  sexes  are  nearly  equal,  these 
battles  seldom  occur.  Agun,  in  tim  camivors, 
when  the  nmnVi-r  nf  the  males  sorpassca  that  d 
the  females,  duels  become  both  fircqnentand  saa- 
guinary.  The eeals  are perbB|ie more  polygaiootts 
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than  any  other  of  the  mainnialia.  Each  main- 
tuns  a  kind  of  MmgBo  or  fkmiljr,  eompoMd,  pm- 

)  h^p■^  rf  ono  huuflrr  rl  nnd  tv-  'ntv  females,  wliich 
he  defends  from  the  approach  of  any  other  malci 
with  the  vtmost  jealousy  and  rage.  Other  speoiei, 
km  Aithftal  or  more  comphiisant,  pass  from  oon- 
qnf«f  {n  cf^nqnogt,  and  pay  their  court  to  all  the 
beauties  ot  the  neighbourhood. 

Hm  daraf  ion  of  tint  aeuon  wbt  with  d!fi^ 
cnt  opccics;  but,  in  gont'ral,  amonir  the  wild 
aoimais  it  ooMee  as  soon  as  the  females  have 
been  feoondaied.  Viih  moal  of  Hm  hftter,  the 
,  external  signs  of  the  rut  inimedialdj  diaappear ; 
t  the  females  resume  their  usual  reserve,  and  repel 
1  with  rudeneM  the  approaches  of  the  male.  There 
an  exoapUoiu,  in  the  monkeji^  the  nare,  and  in 
oTir  own  ppccies.   The  female  rabbit  is  likewise 
j  an  exception,  thongh  only  an  apparent  one ;  as 
I  from  the  peooUar  Aviation  of  the  niatriii,  she  ii 
I  sasoeptible  of  a  twofiidd  impregnation,  or  super- 
fetation.    In  some  species  of  domesticated  ani- 
mals, especially  in  the  dog,  copulation  is  main- 
tained for  a  long  time  after  tlie  emlflrion  of  the 
fecundating  fluid  ;  whilst  among  the  greater  part 
of  the  birds,  especially  in  the  galiins,  the  union 
U  inrtantaneeualy  dbiaelvBd.  It  is  ahraya  dim- 
ft-rous  in  the  former  cases  to  force  a  (-cpanlien, 
which  is  8ATnetime<i  attempted,  although  opposed 
by  the  peculiar  organuation  of  the  sexual  organs ; 
the  intention  of  Natnre  apparent^  heing,  bjr  this 
extranrdiTi'try  pr' 1-  ngation  of  the  union,  to  rrn 
der  conception  more  obtain.  The  older  females 
of  eadi  apedes  eshihit  an  attachment'  for  tiie 
males,  at  an  earlier  season  of  the  year  than  those 
of  a  le^s  advanced  age.    Af^er  oonrMnpfion,  n'<  hn?? 
already  been  observed,  the  feinalee,  in  general, 
npd  tike  appcoaehea  of  the  male.  In  iJl  eaaea 
'  where  tflc  races  arc;     cv.liarly  ferocious,  as  in 
I :  the  Uon,  tiger,  panther,  and  other  large  cats,  the 
II  Ibmaha  are  th«  tet  to  aoHelt  the  appHNMhes  of 
the  male.    Had  this  not  been  the  caMi  it  ia  difii- 
j  cult  t«  conceive  in  what  manner  their  racw  could 
1 1  have  been  oouiinued.  ia  species  of  a  milder  di&- 
1 1  pwitlen,  Hm  naica  endeavonr  to  please  the  other 
sex,  and  often  exhibit  a  strongly-marked  feeling 
of  jealousy  towards  their  own.  The  monkeys  re- 
iBam  attached  to  one  or  two  ftmalei^  rarely  to 
more.  Their  union  seems  to  be  a  kind  of  mar- 
riage ;  ihpy  rt*qnire  fidelity,  arc  exceedingly 
jealous,  au«i  severely  punish  their  female  cwm- 
panions,  who  are  welMisposed  to  coquetry,  on 
finding  them  in  c^mpriT^y  .vith  other  males. 

The  phcnomcDa  of  generation  mnst,  however, 
be  eoaddevcd  in  aneCher  pofait  of  view,  at  once 
i^ingular  and  surpriring.  It  seems  now  Iwyond  a 
doubt,  that  the  power  enjoyed  by  male  animals 
of  continuing  their  species  dupends  upon  the 
presence  in  the  sperratUic  fluid  cf  n  certain  kind 
of  aniuialculefl,  which  have  thence  received  the 
name  of  tootpermatOt  The  teeiicle,  or  secreting 
organ,  is  wdl  known  to  be  tiie  meaaa  hjr  whii^ 
the  ovaria  are  feoondated ;  and  it  is  remarkable, 
that  witkia  tUa  o^gaa  aione  cooapermata  have 


been  hitherto  observed.  All  animals,  before  ar- 
riving at  the  age  of  pafaerfy,  are  inca^ble  of 

reproduction,  and  they  are  accordingly  wholly 
destitute  of  looepermata.  M.  Dumas  informs  us 
that  he  haa  made  a  eonaiderable  nnmher  of  ex* 
periments  upon  young  animals,  and  that  he  found 
all  of  them  to  be  destitute  of  zawpormnta.  TTe 
partictilarixee  the  young  of  the  rablut,  calves, 
fbala,  young  aaaea,  Gainea-]dga  only  a  few  montlis 
old,  mice  of  the  same  age,  a  great  number  of 
Norwegian  rats,  with  pullets,  young  ducks,  and 
even  frogs.  The  floid  extracted  from  their  or* 
gans  contained  the  same  kind  of  irregular  globules 
which  are  found  in  the  testicles  of  the  mule  ;  hxtt 
it  was  wholly  deprived  of  moving  bodies,  and 
nothing  waa  fennd  whieh  could  in  any  way  ap- 
proach to  the  peculiar  form  of  those  animalcules 
proper  to  fertile  animals.  It  is  well  known  that 
aninali  become  aterile  at  a  oortain  pcrij>d  of  life, 
varying  with  the  species.  To  ascertain  whether 
the  presence  of  theeo  animalcules  is  essential  to 
fecundity,  it  becomes  necessary  to  investigate 
whether  very  old  animals  posscm  them  or  not. 
This,  to  a  certain  extent,  has  been  done.  M.  Du- 
mas examined  a  stallion  aged  twenty-five  years, 
and  which  had  been  incapacitated  tlwoagh  age 
for  about  four  or  five  years,  as  well  as  some  dogs 
of  n  V*  ry  advanced  period  of  life.  Their  sexual 
organs  were  perfectly  healthy,  yet  he  found  them 
to  be  deatitttte  of  ammalcalee,  and  the  fluid 
within  them  rescmhlcd  in  every  respect  tlint  of 
the  yoong  individuals  already  mentioned,  it  is 
certain  tint  all  male  animals  hitherto  examined, 
poesem  ipennatio  animaloulcs  when  in  a  state  of 
puberty.  Yoimg  individuals,  as  well  ns  those 
that  are  aged,  exhibit  no  traces  of  tlani,  and 
•van  it  ia  remarked,  that  birds  ate  dmtitute  of 
spermatic  aniuialcul  ?.  except  at  those  particular 
periods  of  the  year  which  Katurc  has  fixed  for 
their  procreation.  The  domeeUo  cede  and  pigeon, 
being  fertile  all  the  year  round,  are,  of  course, 
exceptions.  These  spermatic  animalcules  exist 
within  the  testicle  in  a  state  of  complete  perfec- 
tion; they  arc  transmitted  to  the  deferent 
canals,  without  undergoing  any  alteration  during 
the  transition.  Neither  their  motion  nor  their 
form  ia  influenced  by  the  mixtttre  of  flnids  from 
the  other  glands,  so  that,  on  being  emitted,  they 
appear  in  the  same  state  as  when  in  the  spermatic 
vessels  themselves.  The  spontaneous  movement 
of  the  animalcules  is  intimately  connected  with 
the  pl  vsiological  state  of  the  individual  which 
supplies  them.  Each  species  possMses  a  species 
of  animaicn]lB,of  a  form  peenliar  to  itadf^and  no 
two  species  hitherto  examined  have  the  same 
kind  of  animalcules,  although  they  always  remain 
the  same  in  the  same  species.  The  electric  spark 
kills  than,  bat  they  are  not  afi*ectcd  by  the  gal* 

vanio  currfnt,  even  when  UFod  in  a  dogrec  of 
intensity  sulUcieut  to  decompose  water  and  the 
salta  wlikh  it  oontmna. 

With  the  exception  of  a  few  solitary  instances 
<o£  superfetatigo,  ii  is  always  jbund  among  the 
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numnftUft,  ihmi  the  fteondation  of  the  vomU  wttm 

only  to  one  Mrtli,  lH;ing  that  which  next  imme- 
I  diately  follows  the  union  of  the  sexes.  On  the 
contrary,  with  the  birds,  a  single  union  may  in- 
fluence several  successive  broods.  That,  the 
domestic  fowl  will  produce  fertile  cggn  at  toler- 
ably remote  periods  of  time,  after  having  once 
xvoeivwl  the  influenee  of  the  male.  A  young  and 
vigorous  cock  is  adequate  for  fifteen  fowls,  and 

i  serves  to  fecundate  all  the  eggs  they  may  pro- 
duce daring  twenty  days.   Hence  one  male  may 

!  be  sufficient  to  give  erittenee  in  s  nngle  daj  to 

'  three  hundred  chickens. 

I  In  general,  it  would  appear  that  the  fecundity 
I  of  ftnimela  ia  greater  in  proportion  es  they  are 

more  liable  to  perish  from  external  causes.  In- 
l  sects,  plants,  and  the  smaller  species  of  mammalia, 
'  which  cannot  escape  from  danger,  are  exceeding- 
ly fertile,  because  Nature  diminishes  the  chances 
of  death  by  those  of  life,  so  that  the  fpecics  may 
,  exist  continuously.  The  number  of  young  at  a 
I  hirth  thne  eervee  it  ta  index  to  pcohnUe 
perils  of  each  ipedei^  u  wdl  at  the  TOiaoity  of 
its  enemies. 

'     It  may  be  remarked,  that  although  the  herbi- 
.  Tovooa  animab  produce,  in  general,  only  one  or 
I  two  young  ones  at  a  birth,  this  limited  power  of 
I  production  is  compensated  by  the  greater  num- 
(  ber  of  ftmalee  whidb  the  males  are  capable  of 
fecundating ;  thus,  a  single  boll  or  fam  it  suffi- 
cient for  a  flock  of  twenty  cows  or  ewett.  But 
.  the  carnivorous  animals,  being  chiefly  confined 
to  one  female,  prodnoe  a  more  numenms  taoe. 
i   It  thus  results  in  animals,  as  well  as  in  ni.in,  thrd 
\  fruitfulness  is  the  common  attendant  of  mono- 

I  gamy  and  chastity. 

I I  Animals  of  different  species  are  destitute  of  the 
I  power  of  producing  fertile  race^  Not  only  arc 
j    the  individuals  themselves  naturaiiy  averse  to 

unite,  but  there  is  finwd  a  great  variety  in  Hie 
1    forms  of  their  or|jans  of  generation  nnd  in  their 
I   different  periods  of  g^tation,  while  the  hybrid 
H  produce,  or  mule,  is,  in  general,  unfimitfbl.  These 
!  adulterous  unions  can  heaos       take  place  be- 
tween animals  which  are  very  nearly  allied  to  . 
I   each  other,  as  between  the  hoi^  and  ass,  the 
I  buffalo  and  cow,  the  bison  and  sebn,  the  oamel 
)   and  dromedary,  all  the  comliinations  in  pairs 
[ ;  among  the  wolf,  fox,  jaclial,  and  dog ;  between 
|i  the  ram  and  goat,  the  hare  and  the  raMiit  Thoe 
nninmis  are  capable  of  mntnallj  feonndatingeach 
other,  whenever  man  can  Rticc^ed  in  overcoming 
their  natural  antipathy.    But  there  are  certain 
I  disparities  of  organization,  whidk  whoUjr  prevent 
the  dog  from  uniting  with  the  cat,  the  bull  with 
I .  the  mare,  the  asa  with  the  cow,  although  some 
I'  examples  of  the  hat  iclnd  of  nnhmlurra  hem 
i'  imagined.    See  artides  Omtavio^  Nmnmon. 

i  GK^'I^-'i"iii,^i, — botanically  6^ent/Mi,   A  genus 

'  of  tender,  evergreen  frutt^rees  and  frait-shrubs 

'  of  the  madder  tribe.    Five  «^prr!.-'5,  varying  in 

,  I  natural  height  from  10  to  35  feet,  have  been  in- 


GENTIAN.  I 

,1 

trodneed  to  our  floQeeUons  hom  Chiaa,  ChymM^  |{ 

and  tropical  America ;  and  one  of  these,  Otnifa  \ 
eteuUnta,  called  by  8prengel  Gardenia  aadtnia,  i 
is  a  plant  of  great  beauty,  Mid  at  the  Bams  time  i| 
requires  but  ordinary  greenhonie  heaL  M 
GKNrST.\.    Sec  Broom.  I 
GE>TIAN,— botanically  Oentiana,    A  luge  jj 
genus  of  very  heantifiilheibaeeoas  plants  eouti-  ,  < 
tuting  the  type  of  the  natural  order  Gt;ntian(:F. 
This  order  is  somewhat  allied  to  the  dog*s-bane  | 
order,  but  may,  on  the  whole,  be  regarded  u  in- 
termediate between  the  figwert  order  and  the 
polemonium  order.    It  is  naturally  distrilutc^l.  ' 
principally  in  pools  and  on  mountaiiia,  throughout  ^ 
most  parte  of  the  worM :  and,  view«l  in  tfae  sf^  ' 
gregate,  is  singularly  rich  and  captivating  in  the 
form  and  colour  of  its  flowers.    Most  of  its  ip^ 
cies  are  small  herbaceous  plants ;  and  a  very  large 
proportion  have  flowers  of  deep  cerulean  bios,  ^ 
while  very  many  of  the  remainder  liave  flower* 
of  some  shade  of  orange  ooloor.  The  roota  of 
meat  have  some  degree  of  tonie  and  febrifngpl 
properties ;  and  those  of  several  of  the  generic 
gentians  are  very  eminent  and  valuable  for  the»«  jj 
properties.   But  a  grievous  drawback  upon  the  ; 
high  attraettona  of  this  order,  is  that  compara-  j 
tivcly  few  of  the  species  will  readily  submit,  or 
even  submit  at  all,  to  bo  cultivated.  Thespeoet 
of  Gentianen  within  the  wilds  and  gardens  ^ 
Great  Britain  comprise  about  100  hardy  herba- 
ceous (ipecies,  nearly  40  greenhouse  species,  snd  i 
about  20  hothouse  species ;  and  these  are  distn-  :| 
buted  into  upwards  of  20  genera. 

The  genus  Gentiann  is  pre-eminent  in  its  order  I 
for  at  once  numeroueness,  beauty,  and  utilitj. 
About  rixiy  species,  either  indigraous  or  esotii^  | 
exist  in  Great  Britain;  and  at  least  fifty  ^thcn 
arc  known  to  botanists.    All  thnge  in  Bfitaia  are 
hardy  and  herbaceous  ;  most  are  jK-rennial-rootcd,  i 
n  few  are  evergreen  creepers,  and  nbomt  ten  iit 
annuals ;  and  while  all  are  handsome,  seme  ar* 
elegant  or  absolutely  dazzling.   The  flowers  ar« 
very  large  as  compared  to  the  1>ody  of  the  phal%  , 
and  have  an  exquisitely  outlined  campanulat« 
.  sh^pe  :  and  those  of  the  majority  di.'^play  the  moit 
bniiiauL  azure,  while  the  rest,  whatever  be  their 
edlours,  are  purely  and  attractively  tinted.  Tbe 
amarella,  the  field,  the  red,  and  the  purple  spedw, 
O.  amardla,  catnpeMru,  rubra,  and  puryurta,  sad 
partioukrly  the  yellow  species,  (?.  Imw,  are  ip- ' 
cially  distinguished  for  the  bitter  medieiBal  pris' 
ciples  of  their  roots. 

The  yellow  gentian,  O.  iutca,  grows  wild  on  ths 
lofty  mountains  of  Switaerland,  Austria,  Italj, 
Spain,  and  North  America,  and  was  introduced 
to  Britain  toward  the  close  of  the  16th  cestui?- 
Its  root  is  ^lindrieal,  thick,  and  long  ;  its  ^ 
attains  a  height  of  about  4  feet ;  its  root-leave* 
are  petiolate,  Irtrce,  stiff,  lanceolate,  and  yellow- 
ish green;  its  stcm-icaves  are  sessile,  smootk,  t 
eonoave,  and  ovate ;  and  its  flowers  grow  ia  | 
■whorl?  at  the  upri  r  joints,  appear  in  June  sn<l 
July,  and  are  krge,  yellow, and  handsome.  1i^>^ 
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roots  are  imported  in  a  dried  etate  from  Germany, 
and  are  wrjr  extenaively  need  in  BtWMt  nedi- 

cine.  A  bitter  extractive  from  thoin  in  <  t!i<  r  rr 
aloobol,  or  eveo  toa  oooaidcrablc  degree  in  water, 
ooatUM  aD  ^Mr  nedidsal  properties,  and  hat 
been  foand  by  analysis  to  conmt  of  m  odorous 
bnt  very  fagitive  principle,  a  pecnliar  yellow 
bitter  called  gentianine,  a  free  organic  acid,  a 
gNMiidi  oily  natter,  aaooharine  matter,  madia* 
ginous  matter,  a  tawny  colouring  matter,  woody 
tibre,  and  a  substance  reaembUng  bird's  lime. 
Bat  offidnal  preparationi  are  ordered  by  the 
pharmacopoeias,  in  the  form,  not  only  of  ex- 
trnrt  hut  also  of  wine,  tincture,  and  infusion. 
Guniian-root  acquired  the  fame  of  a  stomachic, 
M  mil  aa  obtained  its  aamo,  in  the  daya  of  an 
ancient  king  of  niyria,  called  Gcntlus ;  and  it 
GODtinnes  to  maintain  its  celebrity,  as  well  as  its 
name,  unimpaired.  It  is  given  to  the  human 
subject  in  all  cases  of  debility  in  which  tonics  arc 
esteemed  Bervicfable,  and  in  rases  of  dyspepsia, 
hysteria,  jaundice,  gout,  diarrhoea,  dropsy,  and 
diloroaia;  it  ia  aometiraea  eombinad  with  Fera> 


vian  1'nrk  in  int:crrr;ift  -nt  fi 


;.vr.r- 


nnd  it  acts  as 


an  antiseptic  on  dead  animal  matter,  and  has 
been  thoaglit  uaAiI  in  infticlons  aa  a  wash  for 
putrid  uleara.  It  i»  quite  as  f  r  v  i  o  i  Mc,  likewise, 
in  vet'^rinnry  practice  as  in  that  of  human  phar- 
macy ;  and  is  very  effectively  employed  in  all  the 
eorrespofiding  or  aaalogoas  casMi.  Clater  pro* 
notmccs  it  "  the  very  best  of  the  vepctaM'  t  nirs, 
and  almost  the  only  tonic  that  should  be  ad- 
mitted into  «attl«  practieof*  and  White,  in  re- 
ference to  its  suitablcnese  for  tha  borse,  declares 
it  "a  strong  and  very  pure  bitter,  well  ealcnlated 
to  remove  weakness  of  the  stomach  and  indigcs- 
tloB,**andnddstiwt**itfsnera11y  nquirsatoba 
joined  with  »?timuUnt9,*'  and  that  "  it  is  the  Vn-is 
of  that  famous  horse-powder  termed  diapcntc." 
SsetbenftSetaDunim.  Tonatt  highly  recom- 
mends fMAtitii  for  the  horse  in  a  maimaff  strietly 
i  parallel  to  the  use  of  it  for  man. 
I     The  spring  gentian,  O.  vema,  is  both  the  best 
,  I  known  and  one  of  tlia  most  beantiiU  of  all  the 

I  irp<^cje9,  and  Rr'-mf;  to  he  regarded  hy  many  an 
admiring  villa-florist  and  cottage-florist  as  the 

I  only  gentian  in  exiatenos.  The  normal  plant 

.  I  grows  wild  in  some  of  tin  barren  mountains  of 
England,  and  has  been  so  muHiplicd  in  pardens 
as  to  form  many  a  most  exquisite  edging  to  the 

I  lower  bord«r,  and  opens  its  large  daadingly 
T^T.nvi^  f!'  wer  in  April      rnr  of  the  most  gortreous 

,  floral  glories  of  our  spring.    Its  root  is  slender, 

I  bnuiohed,  and  creeping;  its  leaves  are  acutely- 

^  ovate,  half-an-inch  long,  crowded,  and  of  ever- 
pre^n  habit ;  its  stem  i.^  angular,  and  only  two  or 
three  inches  high ;  and  its  flower  stands  up  in 

I  soBtary  magnifieenee  npon  the  stem,  and  is  more 
tubular  and  Ipfb  r.'unprin'.ilntc  tlinii  flint  of  most 

.  of  the  other  gentians,  and  has  a  bold,  wide,  open 
'  t  mouth,  dividing  into  five  rather  pointed  parts, 

I  which  have  almost  the  appeamnce  f  i^rparate 
[  I  petalib  Thb  plant  is  aomewhat  shy  of  cultiva* 


tion,  yet  perfectly  hardy  in  habit;  and  when  grown 
as  an  edging,  it  mast  be  allowed  half  the  breadth 

of  an  ordinary  grass  verge,  on  account  of  the 
largeness  of  its  features  as  compared  with  those 
of  box,— and  will  net  flower  freely  till  it  he*  stood 
two  or  three  years.— An  exceedingly  handsome 
white-flower(>d  vnnety.  O'.  v.  ffi.rr  appeared  a 
number  of  years  ago  at  the  liandswortii  Nursery, 
in  the  vieinity  of  Birmingham ;  and  now  preeenta 
to  florists  the  t-iv  fr>ld  recommendation  of  being 
somewhat  rare,  and  eminently  ornamental. 

Tin  mardi  genliMi  or  wind-flower  or  Oshithian 
violet,  O.pnuumontaU^e,  grows  wild  on  moist  turfy 
heaths  in  some  parts  of  England.  Iti»  r-  ot  in  I  ng 
and  consists  of  tapering  fibres ;  its  stem  usually 
risee  to  the  height  of  0  or  7  inehee ;  ita  leaves  are 
sessile,  ohtusely-lincar,  nnd  nl^^'it  :m  inch  in 
length;  and  its  flowers  are  axillary  and  terminal, 
large,  bell-shaped,  with  fire  segmented  limb,  and 
of  a  deep  and  brilliant  blue  eolonr,  and  bloom  in 
August  and  September.  Two  varieties  of  it,  in 
addition  to  the  normal  plant,  now  occur  in  gar< 
doM,— the  spotted,  0.  p*  fitMataf  and  the  white- 
flowered,     p.  f^ore  tdbo. 

The  stemless  gentian,  0.  aeaidut  is  donbtfhUy 
indigenous,  yet  aeemttogrow  wiU  iaiome  ritna- 
tions  in  Wales.  Its  root  is  fleshy  and  creeping 
or  brnnching  ;  its  stems  are  so  very  short  as  to 
give  occasion  to  the  epithet  stcmless ;  its  leaves 
grow  in  a  kind  of  tnlt;  and  its  flower  is  solitary, 
H  or  2  inches  long,  richly  n .  nre  in  the  limb,  and 
of  a  paler  blue  dotted  with  black  in  the  tube,  and 
bloomi  fnm  Hareh  tiU  May.  This  plant  com- 
pletely disputes  pre-eminence  of  beauty  with  the 
vernal  gentian.  A  narrow-leaved  variety  of  it, 
O.  a.  an^xutifolia,  was  introduced  about  27  years 
ago  from  Ooiitinental  Borope. 

The  snowy  or  small  alpine  gentian.  G.  nivalis, 
is  an  annual-rooted  native  of  some  of  the  loftiest 
montaine  of  the  Soettish  Highlsnda.  Its  root 
is  simple  and  slender  ;  its  stem  is  erect,  somewhat 
branched,  and  three  or  four  inches  high ;  its 
flowers  are  produced  in  so  many  as  10  or  12  on 
caeb  plant,  and  have  a  hrilliaBtly  btne  lamb^  with 
inverf«ely  cordate  segment^  and  bloom  in  the 
early  part  of  autumn. 

The  field  gentian,  O.  campestrit,  is  an  annual- 
rooted  native  of  sheep-walks  and  hill-pastures  in 
various  parts  of  both  Kngland  and  Scotland  ;  and 
is  found  also  on  grass-lands,  with  gravelly  or 
chalky  soils,  in  the  vicinity  of  the  coast  It  is 
sometimes  called  blue  gentian,  and  sometimes 
yellow  centuary.  Its  roots  are  exceedingly  bitter; 
its  leavM  are  paler  than  those  of  some  other  gen- 
tians; and  its  flowers  have  a  palish  purple  colour, 
and  bloom  in  August. — T!;o  nrrnirella  gentian,  O. 
amareila,  is  an  annual-rooted  native  of  chalky 
pastures  in  Kngland.  Its  root  is  yellowish,  twist- 
ed, tapering,  and  i^Trrodinrly  hitter  ;  its  leaves 
are  dark  green  and  chiefly  acute ;  its  stem  is 
quadrangular,  about  6  or  8  inches  high,  and amed 
in  such  a  manner  with  bnadics  and  foliage  as  to 
have  a  paniolcd  appeaxanee ;  and  its  floweis  are 
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erect,  and  havo  a  white  tube  and  »  puvplUh  blue 

limh,  and  Ltoom  in  Atig^Ui>t — F^  -me  of  the  most 
baadaome  of  tho  exotic  speciea  which  may  be  scea 
in  Britein  are  O.  tmsMfate^  aUedeOt  ongulou, 
utricidoMf  humilis,  davata,  cruciata,  mpOTi/tna, 
purpurea^  panaonieOf  amdipiadea,  eUiata,  trtfiorOf 
gelida,  and  atpea^deu 

QENTIANELLA,— botanically  JTMrnob 
form.    A  beautiful,  indij^enous,  small,  annnal- 
rooted  plant,  of  the  gentian  order.   It  is  called 
bytlieoUflrtetaiiiato  JSraevm^t/ofiM'.  Itgiomi 
I  wild  on  bogs  and  salt  marslies.    Its  Stem  is  3  or 
i  4  inches  high ;  its  foliage  is  exceedingly  bitter ; 
and  its  flowers  arc  yellow,  and  appear  in  June  and 
July^13ui  oauM  gentianolla  is  sometimes  given 
also  to  one  or  more  of  the  8hort>4temmed  Uua- 
flowered,  exotic  gentians. 

OBNTLBS.  Thebrvnoffledi-fliMorofotliw 
dipterous  insects,  used  in  an^lln^. 

G£NUS.   A  group  of  species  of  plants  or  ani- 
mals doaely  resembling  one  another  in  sonw  obnrl- 
oas  eharaotcristics  of  fonn  or  ttroctnTe,  andat  tba 
:  same  time  differing  in  some  equally  obvious  cha- 
.  rncteristics  Ixom  other  species  of  the  same  order. 
I  A  genuabeanthettnrarelatioiitoaapecimwhicfa 
a  species  bears  to  an  Individual ;  yet  it  may  not  be 
'  so  well  defined,  or  may  bo  far  less  natural,  and  may 
I  in  consequence  depend,  in  a  oonridenbled^ree,  on 
the  experience  or  even  the  prejudices  of  scientific 
]  men  for  the  defining  of  its  limits.    <Treat  eon- 
fusion  and  inconvenienoe  have  arisen  from  ditfer- 
I  enoeBofoi^i<Miuteihepn^rliiiuttof  multi* 
tuc!<    if  L'  nrni,  and  from  the  enormous  bulk iness 
of  some  aud  the  excessive  breaking-up  and  sub 
dividing  of  otbefs.  Tet  the  great  majority  of 
genera,  in  our  existing  system!  of  nfttimlbictory, 
are  admirably  definite,  and  appeir«v«nt01lOTUwa 
as  perfectly  distinct  groups. 
OBOBOBUH.  A  genua  of  asoeedlngly  beaii> 

tlful,  tropical,  cvtrf^rcen  herbaceous  plr.nt-  :  f  the 
orchis  order.    Tlirec  species,  the  citron,  t!ic 
dilated,  and  tba  purple,  all  alrant  a  fbot  high, 
and  with  a  predominance  of  respectively  yellow, 
pink,  and  purple  in  the  colour  of  th'-ir  flowers, 
were  introduced  to  Britain  about  40  years  ago 
froin  India;  and  another  apedfls,  with  a  labdhim 
of  an  appearance  as  if  painted  with  a  variegation 
of  colours,  was  introduced  in  1632.  The  name 
geodoram  tignifieB  ^  earth-gift,"  and  alladaa  to 
the  prostrate  habit  of  the  floWMBI^  iS  if  gifting 
thcroaclves  to  the  earth. 
GKOFF,  or  GorriL  A  mow  of  hay  or  com. 
6B0PFB0TA.  A  geniu  of  OTergreen,  tropical 
trco3,  of  the  cwsalpinia  division  of  the  Irgtiminons 
order.  It  cooatitutes  the  type  of  a  tribe  or  sub- 
division of  the  cssealpinieas,  comprising  six  genera. 
;  The  genus  geoffroya  is  sometimes  popululy  called 
,  the  liastivrd  cabbage  tree  or  simply  the  cnbbage- 
\  tree,  though  the  latter  name  confounds  it  with 
the  pabnaeeons  genua  areea.  Two  apedei  intro- 
:  duccd  to  Britain,  and  formerly  regarded  as  be- 
longing to  it,  are  now  aaaignLd  to  thu  genus 
andicas  tiro  apeoiea  atili  belonging  to  it,  have 
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been  introduoeds  and  anumbar  of  ether epedes  ( 

are  known.  ' 

The  unarmed  geofiroya,  Q.  inermit,  now  csUed 
Andmt  tttermi*,  oontributee  ita  bark  to  the  ma*  j 

tcria  mcdica  of  our  British  pharmacu|>'i'ias.  It 
grows  wild  in  the  low  savannahs  of  the  West  la-  ' 
diea,  and  was  introduced  about  70  or  80  yean  { 
ago  to  the  hothouses  of  Britain.   Its  stem  oatu-  ! 
rally  attains  a  height  of  about  2i  feet,  sod 
branohee  toward  the  top ;  its  leaves  are  pinnate,  jj 
^eonsieting  of  4  or  5  paira  ofemooth,  laaeeoble  i! 
leaflets,  and  a  tonninating  odd  one ;  its  flowtrs 
have  a  pale  rose  colour,  and  grow  in  clusters  on  ' 
lari;c  branched  spikes ;  and  its  fruit  is  a  longi-  | 
tudinally-furrowed  small  plum,  with  a  hard  seed.  , 
Tho  bark,  as  imported  by  British  druggists,  is  ex-  1] 
temally  grey  and  internally  black  and  furrowed;  Ij  j 
ithaaaaweetieh,maeihginona,dhagreeahletMl^  ^| 
and  it  is  pulveriiable  into  a  powder  similar  to 
that  of  jalap.   It  is  a  powerful  anthelmintic,  and  j  i 
is  particularly  eminent  in  expelliug  lumbria.  j 
Bat  either  wW  given  in  overdoee,  or  when  ae-  || 
companied  in  operation  by  the  use  of  cold  water, 
it  excites  vomiting,  fever,  and  delirium ;  and  oo  '  • 
this  aooount,  it  might  never  to  be  teadMd  If  ||  j 
cinpiriLS.  -ind  has  been  somewhat  Roldoni  usc-d  by  i 
regular  pliysiciaiUi  and  soaroely,  if  at  all,  bj  ve-  ,  | 
terinarians.  i  ' 

GEOLOOT.  The  doctrine  or  adenoe  of  the  I 
structure  of  the  earth,  or  terraqueous  plobe.  and  ,  I 
of  the  Bubstanctt  which  compose  it ;  or  the  scieace  \ 
of  the  compound  minerala  or  aggregate  enbstance* 
which  compose  the  earth,  the  relations  which  the 
several  constituent  masses  bear  to  each  other, 
their  formation,  structure,  position,  and  direS' 
tion.  I 

To  those  persons  who  have  never  thon;»ht  upon  i  i 
tliis  subject,  the  irregular  yet  graceful  aspect  of  | 
the  earth,  would  aeem  to  awaken  no  Anther  lice. ;  I  ; 
than  that  it  was  a  mass  of  rocks,  and  clay?,  and  | 
sands,  without  order  and  design.  Thoee  who  baMC  ,  i 
been  to  tho  sea-shore,  where  the  rocka  have  bstt  |  j 
worn  down  to  mural  oaoarpmenta,  vrill  have  per-  ^ 
ceived  tho  beach  to  be  covered  with  shingles,  or  j  ! 
pebbles  triturated  against  each  other,  and  thus 
diveated  of  tike  angular  form  whidi  they  punwsil  || 
when  first  broken  ofT  from  tho  original  mafJ.  | 
when  they  were,  as  geologists  technically  nji  "*  ^ 
situ,  or  in  place.  Every  one  haa  ftuid  ihDiltf  |  ' 
rounded  pebbles  on  the  dry  land,  fitr  above  tba  . 
level  of  the  sea.    In  many  instances,  they  sia 
thus  found  thouKinds  of  feet  above  the  marioe  ' 
level  Ingeniouaminda  will  inquire  what  circam- 
fitanecs  cotiM  havo  fractured  rock.s,  rounded  their 
fraguents,and  distributed  them  intosuchdissiou-  , 
larntnationa.    Thia  ia  one  of  the  firat  and  nMt 
important  lessons  in  geology ;  and  the  solntlou  >  f 
the  inquiry  will  be  found  to  be  the  key  to  simiiv 
phenomena,  in  utimtions  still  more  extraordinary,  t 
where  the  lower  puddingatoneaand  braodas  pm-  / 
sent  themselves.  To  trace  thepc  rounded  pebbles 
tu  their  native  rocka — for,  on  the  dry  land,  thsj 
frequently  eidal  al  immaBBa  diatancea  fleom  tbiir  |  y 
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Ml  it  win  Ite  moeimy  to  hxn  «nB«  dight 

knowledge  of  minerals. 

Rocks  are  very  nearly  related, — nineteen  twen- 
tieths of  the  mineral  parts  of  the  earth  being 
oompotadof  fiT»mfe«tawMS:— silex,  the  oonstitu- 
ent of  flint  and  sand;  alumina,  the  conctiMtr  nt 
of  day ;  lime,  the  oonstttuent  of  chalk,  peuin, 
«Bd  dl  tdmmim  liedt;  lugnMi*,  voA  iron. 
There  are  other  niineral  su^etnnces  futmd  in  the 
■oUd  parts  of  the  earth,  but  they  arc  usually  in 
wins,  and  are  more  cspocial  objects  of  attention 
to  the  mineralogist.  Felspar,  mica,  hornblende, 
iic,  besides  being  found  in  veins,  arc  found  in 
the  uDsiratified  rocks;  and  some  knowledge  of 
tiwni  ii  «Meiitial  to  the  tliid^. 
The  next  question  ho  asks  himself  is,  whether 
i  t  the  whole  substance  of  the  planet  is  one  solid 
y  tnm  of  rooks  and  strata,  resembling  those  he 
'  fiods  near  the  surfiMM.  The  existence  of  voleanic 
I  action,  through  every  part  of  the  known  world, 

I  either  by  the  eruptions  of  active  volcanoes,  or  by 
;  eutfiqaitkei,  is  u  Mmnaee  tiiat  tliere  niwt  t« 
■  vast  cavities  in  the  cl< .be,  where  igneous  action 

I I  is  iereely  at  work,  and  of  which  these  volcanoes 
!  I  m  the  Mtfety-valves.    Of  the  extent  of  ihew 

cavities,  and  of  the  depth  at  which  they  are  seat- 
ed, sotiic  opinion  can  Ite  formed,  from  the  great 
,  distaoces  at  which  particular  earthquakes  have 
hem  ML  Tbftt  of  Liaboii,  in  17M,  net  onljr  af- 
'  fectcd  the  laltes  and  Bprinps  in  every  part  "f  Kn- 
;  rope,  bat  vras  sensibly  felt  in  North  America. 
;  nMt  of  K«»  Ibdrid,  in  1811,  shoole  the  valley  of 
•  tile  Mifisisi^|ii»  for  several  hundred  miles.  Such 
r   disturbanccfl  are  to  bo  considered  as  the  effect 

I  of  the  resistance,  which  the  solid  parts  of  the 

I I  etrfh  oppoeo  to  the  oxpnnvo  power  rtiiving  in 
!   those  profotmd  cavities.   AVc  then  refer  to  this 
j  force  many  phenomena  of  the  aoienoe,  and  at 
I :  leogth  oompnahend  what  otlienrin  would  be  in- 
comprehensible.  Forinstanoe^wiiMiweare  told 
that  the  crust  of  the  earth  is  compofK'd  of  a  scries 
of  rocky  beda,  from  the  inferior  granite  up  to  the 

I  ttppomoot  tortiary  bod, lying  above  tho  ehallc; 

and  all,  l>eing  more  than  a  hundred  in  number, 
I  differing  from  each  otlier,  in  many  particulars, 

I  both  at  to  the  rdativc  proportion  of  tho  idmple 
!j  minerals  of  which  they  are  compoiad,  and  the 
>'  organic  bodies  iTnlicdded  in  thera, — we  arc  at 

first  incrtKlulouB ;  for  our  own  exauiinationfi  bhuw 
tlutt  tba  topa  of  tiia  Ugheot  mountains,  and  the 
b  r^?  of  the  lowest  surfaces,  arc  both  formed  of 

I I  granite,  or  gneis^  or  slate,  the  lowest  order  of 
*  Mdka  w«  are  aoqnaintcd  with.  Another  itep  or 
I  two,  and  our  eyes  begin  to  open.  When  wo  know 
;  that  volcanic  matter  hasl>een,  at  all  times,  poured 

from  beiwath  these  iuferiur  rucks ;  that  ihe  vol- 
oaoie  fireo  of  tho  OoriBllona,  and  of  Anvoigno  in 
France,  have  equally  conic  tlimngh  the  pmnite ; 
above  all,  when  we  find  those  superior  beds  of 
.  tho  aariai^  whieh  lie  above  the  granite,  reposing, 
'  at  hSf^  inclinations,  upon  the  flanks  of  those 
^Tinito  nonntains — the  whole  truth  f^isihos  upon 
,  UA,  aiui  \sc  clcari)'  understand,  that  tiiesc  moun- 


tain! have  onoe  exieted  at  lower  levdt,  and  that 

they  have  been  forced  up  through  the  superin- 
cnmbent  fonnations,  by  the  expansive  power  for 
ever  struggling  in  the  interior  of  the  globe.  It 
is  thus  we  become  acquainted  with  the  existence 
of  a  power  capable  of  the  mightiest  mechanical 
exertions,  if  earthquakes,  in  our  own  time,  rend 
tto  earth,  disloeate  ite  eolid  parts,  and  engnlph 
portions  of  it  in  the  chasms  they  create,  it  may 
have  been  so  at  a  period  cocvnl  with  the  existence 
of  the  planet.  If  the  volcano  of  Skapta  Jokul, 
in  Iceland,  could,  in  1783,  pour  out  streams  of 
lav-i  "iiflici'  Titly  hot  and  extensive,  not  only  to 
melt  down  the  ancient  lavas,  but  to  more  than 
illl  the  gorge  of  a  river  two  hvndred  feet  wide  and 
six  hundred  feet  deep,  damming  up  the  streams, 
and  inund.iting  the  whole  country,  the  same  may 
have  taken  pUcx;  in  ancient  times.  If,  in  1622, 
the  ooaat  of  Chile  was  raised  five  feet,  for  tho 
distance  of  one  hundred  miles,  by  a  single  vol- 
canic paroxysm,  we  can  conceive  of  continents 
and  monntafai  ehains  being  nJaed  to  thdr  preient 
f'levation,  by  repeated  shocVs,  iti  ancient  times. 
Finally,  if,  at  the  ])rcseQt  day,  springs,  peculiar 
to  volcanic  countries,  depodtd&x,  bitnniett,Ume 
and  other  substances,  so  it  may  always  have  been. 
These  probabilities  are  strengthened  by  tlie  dis- 
turbed state  of  the  transition  rocks,  the  extent 
of  the  trap  formationi,  the  elevation  of  Italjr,  the 

Alps,  and  irinny  other  regioii!*,  and  the  ancient 
beds  of  quartz,  pitchstono,  primitive  limestone 
and  oolites,  which  approaeh  ao  new  to  the  no* 
dern  Travcrtinoe  of  Italy.  Wherever  volcanic 
waters  arc,  there  we  find  calcareous  and  other 
mineral  subetanoes,  and  under  circumstances 
warranting  the  opinion,  that  they  have>  at  all 
times,  derivid  their  (origin  from  the  central  and 
uuscarchabie  parts  of  the  globe.  When  we  look, 
too,  at  the  great  extent  of  the  cakareooe  toraof 
tions,  especially  the  transition  and  earbonifcrous 
limestones,  fov  nd  in  almost  every  part  of  the 
globe,  analogous  in  geological  position,  in  mineral 
oomporition,  in  organio  aooompammenti ;  we  eaa, 
at  an  V  rnt I  .  conceive  of  a  s-tirce  from  whence 
they  may  have  been  derived,  aud  which  was  in 
operation  upon  a  mightier  nale,  in  aneient  pe- 
riods, than  at  this  day.  And  fivm  what  other 
quarter,  it  may  be  asked,  could  they  be  derived  1 
When  we  see  the  gneiss  uniformly,  in  the  most 
diataut  parte  of  Ae  earth,  enperinipoeed  upon  the 
granite,  the  calcareous  beds  always  lying  above 
the  gneiss,  an<l  the  other  rocks  of  the  scries  in- 
variably following  each  other  in  an  order  aa  regu- 
lar as  tiuii  of  the  letters  of  the  alphabet ;  we 
cannot  but  think  of  this  constancy  of  succeMion, 
as  tiio  result  of  the  law  of  tho  structure  of  t'>e 
pbnet;  aa  being  part  of  a  great  derign,  appvo- 
priate  to  tho  development  of  a  great  end.  It  is 
in  vain  we  are  told  that,  if  we  will  allow  time, 
canaes  now  in  notion  will  appt^ar  powerftd  enough 
to  have  brought  the  structure  of  the  earth  to  the 
condition  it  is  now  in.  That  Tiiountaitis  may  1m^ 
worn  down  by  the  continued  action  of  external 
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canscs,  and  (liat  deltas  may  be  formed  of  their 
ruins,  is  conceded ;  but,  we  would  ask,  liow  did 
all  thofle  oileanoos  nwww,  to  wora  down,  and 
whose  rains  are  supposed  to  exist  in  the  extensive 
floors  we  bAve  alluded  to — how  did  they  first 
come  into  existence  7  It  appears  easier  to  believe, 
that  the  immense  calcareous  floors  have  been 
quietly  and  Ijorizontally  deposited  front  central 
flows,  than  that  they  were  thrown  up  into  the 
form  of  moaiitaiiia,  to  be  afterwawb  plaoed  whan 

we  find  them,  by  aqueous  degradations.  Time, 
it  is  true,  is  a  cheap  commodity  with  geologists ; 
but,  if  we  are  to  take,  as  a  measure  of  the  time 
necessary  for  the  production  of  all  the  strata  in 
the  geological  series,  the  insignificant  pri>rrreg<; 
deltas  have  made  during  the  last  six  thousand 
yean,  by  eantea  now  in  action,  we  dull  have  to 
borrow  largely  from  eternity.  The  theory  of 
Werner  supposed  the  inferior  rocks  to  have  been 
separated  aa  aqaeoue  mixtore  by  chemical 
deposition,  and  that  the  earth  became  thus  en- 
circled by  a  stony  mass.  But.  although  Werner 
was  a  Bkilful  mineralogist,  he  was  but  a  cabinet 
geolegiet  The  nature  of  the  inferior  roeke  ia 

now  better  Icnown.  The  ir.trusive  character  of 
the  veins  of  granite,  found  traversing  the  granite 
itself;  the  passage  of  all  the  Tarieties  of  the  in- 
ferior rooks  into  each  other ;  the  connexion  be- 
tween granite  and  sicnite,  inferring  an  identity 
of  origin,  and  many  other  circumstances,  have 
produoed  an  entire  retrolation  of  opinion,  in  the 
minds  of  roost  practical  geologists. 

The  existence  of  marine  fossils,  at  such  great 
elevations  above  the  level  of  the  sea,  ie  another 
proof  of  the  subterraneiin  birth  of  continents  and 
monntains.  In  innumerable  instances,  we  find 
marine  shells  converted  into  stone,  without  im- 
pairing the  most  ddioate  spinee,  and  nnder  sueh 
circumstances  as  to  assure  us,  that  what  is  now 
the  tops  of  mountains  was  once  the  bottom  of 
the  sea ;  that  here  theee  teetaoea  lived  and  died, 
passed  teanquilly  into  the  petrified  state,  and 
were  subsequently  raised  from  the  deep.  But  it 
is  the  distribution  of  the  animal,  as  well  as  vege- 
table erganaaatiens,  tliroagh  the  geologieal  eeries 
of  rocks,  that  awakens  in  us  the  most  profound 
reflections.  Here  light  first  breaks  in  upon  us, 
in  an  imeqoivooal  manner,  and  we  begin  to  con- 
sider these  various  phenomena  as  showing  sa<v 
cessive  changes  from  a  l^  s?  pfrfpct  to  a  more 
perfect  state  of  things.  It  is,  well  known,  tliat 
these  organised  bodies  are  dtetribnted  tiirough 
an  immense  number  of  floors,  rising  one  above 
the  other  in  the  series,  from  the  transition  rocks 
to  the  highest  terttai7.  Each  of  these  floors  has 
been,  in  its  time,  uppermost  in  the  series,  and 
has  been  covered  by  deposits,  derived  from  geo- 
logical causes,  that  cannot  here  be  inquired  into. 
If,  as  onr  aectedited  reoords  show,  the  present 
surface  of  thr-  earth  has  Buff  rc!!  no  innti  i  ".  il 
change  during  the  last  four  thousand  years,  what 
immense  periods  of  tima  unst  Iwve  elapsed,  dur- 
ing the  Booosssive  fonnatien  of  caoh  of  the  floon^ 


and  the  existence  of  the  organized  bodies  which 
inhabited  them !    In  this  amount  of  time  is  aot 
ittdoded  that  period  bdonging  to  the  forotttise  !l 
of  the  rocks  inferior  to  the  trausilion.  Thusi- 
floors  may  be  considered  as  the  pages  of  the  hit-  , 
tory  of  nature.   It  has  been  remarked,  that  «!•  I 
canic  waten  are  strongi}  i  n  pregnated  with  cal- 
careous matter ;  and  in  the  present  seas  where  ! 
this  occurs,  we  find  calcareous  rocks  lormiog  bj  , 
the  oorslline  animal.  Then  are  few  esksNoui  i 
strata,  in  which  some  species  or  other  of  thew 
xodphytee  are  not  present.  We  often  find  tbe 
transition  roeka  oompoeed  of  nmsMS  of  these  i 
simple  animals,  the  inferior  species  ef  which  hsre 
not  the  gift  of  locomotion,  nor  any  apparent  ner- 
vous system.   Their  organs,  which  turrouad  a 
ooounon  asie  in  the  simpteat  manner,  sppmrto  I 
infer  no  higher  sense  than  conservative  functiom. 
Animals  of  the  articulated  cbss,  to  which  ioseots  , 
and  worms  belong,  and  which  rank  sonewhit  > 
higher  in  zoology  on  account  of  their  Dervouj 
structure  and  free  motions,  are  rarely  met  with 
in  the  transition  rocks.  Hot  is  it  surprising  i  i»t 
the  tower  speoies^  being  without  a  eraslassoac  |j 
covering,  could  not  be  expected  to  take  a  mineral 
transmutation,  as  to  form.   The  trilobite,  how- 
ever, is  a  eharaeteristte  fessU  of  the  tnnntita 
slates  and  limestones.  The  molluscous  aaimali 
are  a  higher  class  of  invertebratcd  animals,  with 
a  circulating  system  and  organs  of  respiraUoo.  | 
AH  animals  protected  by  one  or  two  shdb>  vt . 

of  this  class.  A  few  species  of  bivalves  arc  raet 
with  in  the  transition,  but  the  full  developmeai 
of  them  is  found  much  hi{^ier  in  the  saeooduT 
rocks ;  and  in  the  tertiaiy,  or  latest  geokgieal 
periods,  there  are  numerous  species  analogous  t« 
those  in  the  modem  seas,  which  is  not  the  c**e 
in  the  older  strata,  wliose  inbaUtanla  are  all  es- 
tinct  species,  with  a  rare  exception  or  two.  These 
animals  appear  to  have  more  varied  powers,  than 
those  simply  applied  to  conservative  purposei 
They  appear  to  possssa  the  faculty  of  constructing 
their  testaceous  coverings  with  a  view  to  offence 
and  defence;  to  make  the  edges  of  tbtur  theUi 
acute  or  blunt,  as  the  hard  or  soft  nature  of  ths 
beds  they  inhabit,  or  the  nature  of  their  loco- 
motion, may  require.  The  next  order  of  animah 
is  the  vertebrated  class,  or  those  having  iotciaal 
skeletena,  with  n  receptacle  for  the  brain  sod 
marrow.  The  various  gradations  br  which  thetl 
rise  up  to  man,  inclusive,  are  found  here.  Ws 
regard  that  animal  as  more  perfect  than  SMrtktf, 
whose  organization  admits  of  the  exercise  and 
enjoyment  of  more  various  functions.  The  Tel»- 
city  of  the  fish  enables  it  to  seek  its  food  ie  ^ 
feient  situations,  in  a  mudk  shorter  time  than 
the  crab  or  lobster.  There  are  no  evidences  «C 
vertebrated  animals  in  the  lowest  transition 
Bpalesoffidi  are  said  to  have  been  ibund  is  tbt 
old  red  sandstone,  which,  by  English  geologiftSr 
is  counted  amongst  the  secondary.  Nor  is  it  us- 
til  we  rise  to  the  carboniferous  limsstmnij  ^ 
any  evidence  of  Saurian  anunala  is 
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and  that  ia  a  solitary  instanoe.  Much  higher  in 
the  series,  we  find  them  in  great  abundance,  cs- 

i  pecially  in  the  lias,  between  the  deposition  of 
.  which  and  the  carboniferoua  limestone,  a  very 
long  period  must  have  elapsed.  Neither  is  it 
jMetcnded,  that  there  is  any  evidence  of  marine 
fimmmlia,  «r  of  temtlrial  quadrupeds,  before 
the  oolitic  series;  and,  even  then,  the  instances 
are  of  such  a  doubtful  character,  as  to  rather 
confirm  the  doctrine  of  progressive  development, 
than  to  weaken  it.  As  we  approach  the  top  of 
the  geological  series,  we  find  abundance  of  Iv  th 
marine  and  terrestrial  mammalia.  Together  with 

'  tiie  remaliw  of  the  pachydemAtotts  tii!mala»  we 
find  the  bones  of  the  ox  and  the  horse,  as  if  just 

I ,  preceding  man,  to  whom  they  are  so  inestimably 

I  oiefal,  buried  in  caves  and  sedimentary  deposits, 

I  vheie  the  femains  of  man,  or  even  of  any  quad- 
rumanoua  animal,  have  never  been  found.  In  all 
^  these  things,  there  seems — to  use  the  language 

r  of  Sir  Humphrey  Davy,  in  his  *Ooiuolatloiis  in 
Travel'  —  "a  gradual  approach  to  the  present 

;  e/item  of  things." — For  a  farther  account  of  the 
general  relations  of  the  earth,  and  of  its  surface, 

[  we  refer  to  the  artiski  Bamh,  Movnaivi,  flaa, 
AiB,  UiTSBSr  aueius,  AtmtnnwMMf  Tomaxois, 

We  Attll  now  proeeed  to  some  move  partieafaur 

j  remarks  on  the  component  parts  of  the  eartli's 
crust,  or  covering.   This  consists  chiefiy  of  vari- 

I  eis  kinds  of  rook  and  mountain  masses,  more  or 
hm  estensiw.  Bocks  may  he  dirided  into  homo- 
gencoui,  nppar"ntly  homogeneous,  heterogeneous 
or  compouad  iragmcnts,  loose  mountain  rocks, 
and  ooal-strsta.  Homogeneous  rocks,  as  quartz, 

I  limestone,  gypsum,  &c.,  belong  to  the  simple 
mineral  species.  In  the  apparently  homogeneous 
rocks,  several  species  are  united  in  such  minute 
particle%  and  with  so  intimate  a  connexion^  that 

j  the  parts  cannot  be  distinguished  by  the  eye  ;  as 
in  the  case  of  basalt,  &0.   la  the  heterogeneous 
!  rock%  the  oomponent  parts  are  more  or  lessea^y ) 
'  distinguished,  ac  irlin:^  to  circumstances;  as, 
|,  for  example,  the  quartz,  felspar,  and  mica,  in 

I I  gnaite.  Boclts  oonsisting  of  confused  fri^cnts, 
,^  IS  piiddingstone,  breccia,  &c.,  are  made  up  of 
'  variously  formed  and  mingled  pieces  of  stones, 
p  held  together  by  means  of  a  uniform  paste,  like 
I :  themselves  in  hardnsss,  but  generally  of  a  difTer* 

ent  composition.    Loose  stones  and  fine  gravel, 
' ,  sand  and  loam,  are  all  produced  by  the  mcchani- 
eal  division  of  latfo  masses,  by  their  decomposi- 
tion, or  diiintegration  from  the  action  of  air, 
moisture,  &c.,  or  from  the  continued  action 
.  of  streams  of  water,  torrents,  &o.   A  particular 
I  plaoe  in  the  mineral  kingdom  belongs  to  the 
spioies  of  minerals  produced  by  the  dcstrnction 
I  of  some  portion  of  the  vegetable  world,  ooasti< 
luting  the  vnrions  spedes  of  ooaL  In  regard 
to  stmotorv,  roeica  are  crystalline,  granular, 
I  ilaty,  compact,  p orfihyritic,  and  ainygdaloidal. 
^'  The  crystadline  granular  rocks  consist  of  small 
\  cffstaUia^  or  angular  parts,  fixed  toother  hy  the 


process  of  common  crystallization.  In  slaty  rocks,  ' 
the  mass  splits  into  thin  plates  or  layers.    Rocks  I 
are  called  eompacl,  of  which  all  the  particles  wear 
a  uniform  appearance,  and  which  assume  no  paiw 
ticular  forms.    Porphyritic  rocks  present  a  com- 
pact and  homogeneous  basis,  in  which  are  im- 
bedded other  minenis,  in  the  form  of  insuhled 
crystals  or  grains.    Some  rocks  contain  roundish 
or  irregular  cavities,  which  are  cither  empty,  or  ' 
in  part  or  wholly  filled  with  mineral  substances  i ! 
of  a  different  species  from  the  mass  enclosing  ,  j 
th"m.    These  rocks  are  called  anv/gd^jloidid.  ' 
Many  rooks  contain  accidental  substances,  be-  j 
sides  their  regukr  oonstitnent  parts;  varions  | 
sorts  pass  into  each  other  by  gradual  changes,  or 
there  is  a  change  in  some  of  their  constituent 
parts.  They  also  undergo  various  decompositions  ■ 
froTu  the  action  of  water,  air,  &c. 

Stratification  and  divisions  of  Rocht.— In  strati- 
fication, we  find  large  masses,  and  even  mountains 
of  rook%  divided  1^  paralld  defts,  or  spHto,  into  j 
large  and  often  very  extensive  parallel  masses  or 
strata.   These  strata  difiVsr,  in  being  more  or  less 
distinct,  regular  or  irregular,  straight  or  undn> 
lating.   They  are  seldom  found  to  be  perfectly  ': 
horizontal.   Some  species  of  rocks  are  found  dis- 
tinctly stratified ;  some  partially  so,  and  some  not  i 
at  alL  Sranetiraes  one  stratum  rests  upon  ano- 
ther,  and  is  itself  covered  by  a  third.    In  this  i 
case,  the  second  ia  called  the  tittjaeent,  or  inferior, 
and  the  third  the  tuperinettrnAent,  or  superior, 
stratum.   The  thickness  of  the  strata  is  very  un- 
equal.   The  extension  of  strata  in  a  particular  j 
line,  is  termed  their  direction^  and  is  ascertained 
by  means  of  the  eompass.  Their  demtion  from  | 
a  true  level,  is  called  their  dip,  and  is  estimated  ^ 
by  degrees  of  a  circle,  and  according  to  the  four  .  | 
cardinal  polnts-^ke  the  direetion  and  dip  of  the  j 
magnetic  needle.   The  portion  of  the  strata  above  [  | 
the  surface  of  the  earth,  is  called  their  visiUe  end,  < 
or  extremUy.  Among  the  most  interesting  and  A 
important  of  the  phenomennoenneeted  with  etra-  j' 
tification,  are  the  breaks  which  not  unfrequontly 
occur  ia  copper,  coal,  and  other  mines,  where  one  j 
rock  seems  to  have  dipped  by  the  adjoining  one, 
or  to  have  changed  its  place,  so  that  the  raetaUic  ' 
or  other  vein  running  through  them  hMh,  is  in-  ' 
terrupted,  and  the  continuation  of  it  is  tiirown 
Ugber  or  lower  than  the  first  part,  fliese  are  j 
technically  called  x/t  ifli.  Roclcs  are  divided  again,  1 
according  to  their  more  or  less  regular  form, —  | 
inidiiehrespeetthe7aTeoaIkdcefMniuif,to&tt^ar,  .{ 
spherical,  &c.   By  the  potition  of  fodci  is  under-  j  |  ' 
stood  their  place  in  tbo  general  arrangement  of 
the  rocky  masses  which  I'urni  the  external  cover-  \ 
ing  of  the  eaitit.  Ibe  porition  of  rocks  is  either  | 
confonnaUe,  uneonformaUe,  or  overli/inej.  The 
position  of  rocks  is  said  to  be  eonformabU,  when 
the  edgM  of  tiie  strata  of  *  rock  lying  upon 
anothir,  present  the  same  ^fpaMtance  and  ar- 
rangement as  those  of  the  one  upon  which  it  i 
rests.    It  is  uncon/ormaUgf  when  the  rocks  which 
He  upon  older  fbrmattons  present  a  difiereat  ap- 
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p«aaiiO0  of  strata  from  the  other,  being  dif- 
ferent in  dip  or  directiod.  Tbe  poeitioa  ie  OMr^ 

fifVKj,  when  the  strata  of  the  superior  roclt  con- 
ceal fi  uiu  the  view  the  position  of  tbe  rock  below. 
Alternating  potitioH  la  when  two  or  raoreUnds  of 
rocka  H  up  n  each  other  in  repeated  succession, 
and  thcTcbjr  indicate  a  contemporaneous  origin. 
ParaUd  /ormationt  are  when  different  rocks  alter- 
nately take  each  the  place  of  the  other.  Tb»  par- 
ticular situation  of  minerals,  their  course  and 
position,  which  constitute  the  basis  of  ail  mining 
operttiona,  are  of  great  impertanee.  The  veim 
of  itiinenils  are  the  tabular  or  flat  lc  t-illu  r 
in  part  or  entirely  filled  with  ditToreut  mineral 
substance*,  by  which  masses  of  rock  arc  inter- 
sected, antd  lioiir  the  most  part  in  a  direction  form- 
ing a  greater  or  less  angle  with  tlic  direction  of 
the  strata  of  rock.  These  ooursM  or  veins  of 
minerals foDow  stn^ghtUnesof  direetiott,  or  they 
are  bent  and  curved  in  various  directions  and 
forms.  The  mineral  which  iills  the  vein  is  more 
or  less  different  from  the  rock  in  which  it  occurs, 
according  to  circumstances,  or  is,  at  least  dis- 
tinguishable from  it.  TIic  direction  of  the  vein 
is  estimated  by  the  angle  which  it  forms  with  tlie 
median ;  Ha  inellBation,  by  its  dip,  or  the  angle 
it  forms  with  the  horizon.  Some  veins  have  no 
particular  direction  or  dip,  >>nt  extend  in  all  di- 
rections. The  rock  upon  whicii  the  vein  lies,  is 
called  the  lyiiiff,  and  the  one  which  oovairsit,the 
haiigituj,  rock  The  vein  terminates  at  its  out- 
going upon  the  surface  of  the  mountain  or  earth; 
the  other  end  tends  towards  the  interior  of  the 
earth.  The  thickness  of  the  vein  is  estimated  by 
the  distance  between  the  underlying  and  the 
overhanging  rock.  A  vein  is  sometimes  com- 
pressed,  or  diminishes  in  thietkneas ;  it  sometinies 
stops  in  the  direction  of  if  s  Icn^'th  ;  and  it  is  said 
to  be  lost,  when  it  splits  into  several  small  veins. 
The  vein  consists  either  of  one  or  of  several 
species  of  minerals ;  it  contains  cavities  of  vari- 
ous form  and  size,  either  filled  with  minerals  or 
having  their  sides  encrusted,  or  covered  by  crys- 
tab  of  Tarions  kinds,  which  cavities  are  called 
J r uses.  The  suhstanco  of  the  vein  is  sometimes 
firmly  united  witli  the  rock  adjoining  it,  and  is 
sometimes  separated  by  clay,  earth,  &c  Tuu  re- 
htive  position  of  several  beds  and  veins  of  min- 
eral suh^^nnces,  in  any  mountain  or  ronntrv,  is  of 
great  iiiipurtance  in  mining*  It  is  seldom  that 
perfect  regularity  exists  amoQg  the  various  min- 
eral deposits  in  any  vicinity;  theymoMCommonly 
vary  in  their  direction,  and  thus  cross  nnd  inter- 
sect each  other.  Very  e.\teusive  deposits  of  min- 
erals of  limited  length,  are  termed  tlm^iin^hi* 
or  inaA<e< ;  and  mountain  masses  intersected  by 
great  numbers  of  small  veins  and  deposits,  are 
Called  Jhon.  Bei$  and  I'  i^r  -n  of  minerals  are  par* 
iieular  masses  itf  n  fiat  or  tabular  structure, 
runnin?  in  the  pame  direction  with  the  strata, 
but  ditlering  from  the  rocks  in  which  they  are 
contained,  ta  comporition  and  straeture,  as  well 
as  in  other  otrcnmstancos.  Foreign  deposits,  of 


various  kinds,  oconr  in  uoontains,  and  ii  tvkf  i 
districts  of  all  swts.  Their  direction  and  dip  ue 

f^cnerally  the  same  with  those  of  the  mouotsin 
masses  containing  them.   Mimml  depotitt  con- 
sist either  of  simple  minerals,  unmixed,  or  of ' 
rocks.    Many  deposits  contain  both.   The  sul>- 
stances  of  which  the  subjects  of  these  remsrksltk 
changes  cimdat,  are  diiefly  ealcareens,  k«  fte-  [, 
quently  siliosooa,  or  combustible  miserslB ;  alw 
ores.    The  prc!5encc  of  petrifactions,  especially  in 
rocks  of  new  or  later  formation,  is  a  circunulaaoe 
of  great  importance  in  a  geokgisal  point  of  view;  [ 
since,  by  a  careful  consideration  of  them,  it  hat 
been  ascertained,  that  successive  generatioai  or 
creations  of  animal  species,  radi  as  art  not  asv  I 
living  anywhere,  are  found  buried  in  rsshlir  in  | 
Buch  ord(;r  that  similar  or  related  species  are  ffund 
in  rocks  and  situations  of  a  simihur  character, 
and  that  they  differ  more  or  leaa,  aceordingto  the 
antiquity  of  the  rock  formations  in  which  th«y 
occur.    And  in  this  manner  a  ground  is  afford 
for  solid  conclusions  in  regard  to  the  antiquity,  n 
or  period  of  formation,  of  many  kinds  of  rocks. 

Din'jto)u<  of  Time  in  tlte  Formation  of  Mwn- 
hiins,  and  the  OamfiofUionof  Roeii,—Tho  drcum- 
stances  of  the  relative  poritlenof  rodra,  easUew  - 
to  form  some  comparisons  between  them,  in  ^^ 
gard  to  their  antiquity,  although  we  arc  unsUe 
io  state  tbe  express  period  of  their  rcspc<^veis^! 
mationa.  They  are  divided,  in  thb  respasb,  hrts  I 
primt'fi've,  (m)is{tio7i,  sixmidary  or  foef^  rockJ. 
alluvion  and  volcanic  rocks ;  or,  according  to  i  i 
more  reoent  division,  into  primary  or  primitiM, 
tecondir)/,  tertiary,  volcanic,  diluvial,  and  aUvrid  J 
deposits — comprehending  all  rocks  and  earths. 
Primiiive  rock*  are  crystalline  in  structure,  sad  ,J 
are  remarkable  for  the  great  parity  and  fim  ad-  , 
h i  -i i.n  '  if  t!ioir  component  parts.    Siliceous  nriH 
argillaceous  earths  form  tbe  chief  ingredients  in  , 
their  composition,  and  they  are  remarikable  fc» 
the  absence  of  all  petrifiu:tions  to  testify  the  |^  | 
vious  existence  of  organic  beings.    When  both  i 
classes  occur  together,  they  always  lie  uud.  r  the 
secondary  rodcs,  and  are  hence  supposed  to  have 
been  formed  before  them.   But  although,  in  their 
relative  pituation,  the  primitive  rocks  arcslvsp  ' 
lowest,  yet,  wlieu  secondary  rocks  arc 
primitive  often  appear  at  the  surfisoe  of  the  earth 
and  do,  in  fact,  constitute  the  summits  of  the 
greater  part  of  the  highest  mountains.  When  , 
fwimitive  rooks  are  stratified,  the  strata  srs  mI' 
dom  horixontal :  on  the  Contrary,  they  are  if^f" 
highly  inclined,  and  sometimes  nearly  or  qu«t«  i 
vertical.  But  whether  these  strata  were  originaDf  ' 
inclined,  or  whether,  sabseqnently  to  their  for- 
mation, they  were  changed  frora  a  horiz  >ntal  to 
an  inclined  position,  by  tbe  action  of  some  power- 
All  cause,  is  a  question  on  whidi  the  most  dis- 
tinguished geologists  are  divided  in  opinion.  The 
(i\in.nfi<m  rr?r/-,<f  hear,  also,  some  resemblance  to  the  , 
primitive ;  but  there  is  less  distinctncsss  of  their ' 
component  partly  and  among  them  we  meet  the . 
first  ooourrence  of  organic  remains  of  animsliji 
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previoasiy  existing,— la  the  tecondarif  or  newest 
formationa  of  rocks,  we  find  many  and  various 
nmuind  of  a  former  noe  of  inhabitants  of  the 
world.  "We  cau  trace  niecJuinicai  operations  in 
the  growth  of  most  roclcs  of  this  class,  and  also 
lh«  fragiMnts  of  older  rooki  in  the  oonpouiid 
structures  met  with  among  tlicra.  They  aro 
earthj  And  aut  crjrstaliine,  in  Uieir  structure, 
aftd  tlM  oil<»raou8  Mrth  predonlwiM  in  their 
eomposition.  Though  aemetimes  fiiand  on  the 
samiiiits  of  primitive  mountains,  they  are  usually 
placed  on  the  declivities  of  these  mountains,  or  at 
thnr  feet,  or  itnder  Ae  iiitenraBiag  vallejs  or 
plains. — Deposits  of  stones,  gravel,  sand,  day, 
earth,  &6.,  are  called  ddmial,  whea  thejr  are  so 
ezteMive  as  to  cover  large  portions  of  the  earth, 
and  as  to  bo  ovideotly  the  results  of  flouds  of 
w,atcr,  rolling  over  the  whole  extent  of  the  earth;  ' 
aUueial,  when  they  are  limited  in  extent,  and  may 
be  aaeribed  to  the  opemtion  of  OMues  now  in  ac- 
tion, as  the  sea,  rivers,  rains,  Stc. 

The  claaiilication  of  rucks  is  either  mineralogi- 
cal  or  geological.  The  fonner,  resting  upon  the 
actual  c<jmpo>jitiun  i»f  roekl,niUBt,  of  cuurse,  take 
a  form  and  order  of  arrangemoii*  r['!ite  ditferent 
trota  the  latter,  in  which  their  luiauvo  pusiliou 
and  inferred  oomiNnatife  ^{ee  form  the  heais  of 
the  systcra.  In  the  arrangements  founded  upon 
elementary  composition,  or  other  mineralogical 
point*  of  similarity,  roeke  ere  often  feand,  in  near 
relation  and  approximation,  which  belong  to  pe- 
riods of  formation  far  remote  from  each  other;  and 
older  and  more  recvnt  foriuatiuna  of  rocks  olteu 
preaent  atriking  dmilarities,  in  ooropositioa  and 
other  respects,  from  wliich  their  relative  ages 
oould  not  by  any  means  be  inferred.  In  opposi- 
tion oroontradifltinetion  to  this,  may  be  regarded 
the  geognostic  or  geological  arrangement  of  rocks, 
which  attempts  to  follow  tlie  order  in  which  they 
are  e^uppused  to  l^ave  bccu  formed. 

The  following  is  a  brief  statement  of  the  gen- 
eral grounds  of  geological  opinions  and  systems. 
All  writers  upon  this  sutjcct  agree  in  this:  that 
there  are  evident  marks  of  at  least  three  distinct 
xevelntioas  or  changes,  which  have  been  coexten- 
sive with  the  Barfacc  of  the  earth,  and  which 
occurred  previously  to  tho  earth's  atiiiuuiiug  its 
present  form ;  by  which  the-order  of  things  was 
wholly  changed,  and  all  creatures  living  at  each 
period  entirely  destroyed  i  and  which  have  been 
follewed,  ia  eaeh  ease,  by  a  new  organisation  of 
things,  partially,  but  not  wholly,  similar  to  the 
preceding.  Various  circumstances  seem,  also,  to 
render  it  us  probable,  that  man  was  not  a  witness 
of  any  of  these  changes,  but  that  it  was  after  the 
hii^t  of  tiiem  that  iie  was  numbered  among  the 
inhabitants  of  the  earth; — and  it  follows  of  course, 
from  thie,  that  the  flood,  of  which  traditions  ex- 
ist in  all  countries,  is  nut  one  of  tliose  alluded  to. 
As  each  race  of  organised  beings  was  successively 
ovcrwheluicd  by  that  destructive  commotion, 
which  waste  terminate  in  the  formation  of  a  new 
oovering  for  the  eartli,  various  remains  were  lefty 
II. 


and  aro  still  to  be  recognised,  which  indicate 
the  form  and  dfe  of  those  lost  raoet  of  animals, 

and  show  them,  with  few  eMeptieiis,to  have  been 
very  different  from  the  races  at  present  in  exist- 
ence. These  remains  give  us  distinct  accounts 
of  the  brings  who  then  inhaUted  thie  earth,  as 
we  now  do ;  but  they,  unfortunately,  give  us  no 
distinct  account  of  the  events  which  terminated 
in  a  diange  so  destmetive  to  them.  In  this  re- 
spect, they  resemble  the  gigantic  architectural 
and  other  artiflcial  reiti  tins,  which  are  found  in 
Asia  and  America,  and  which  date  from  a  period, 
and  belong  to  a  mee,  of  whidi  we  have  no  other 
tidings, — the  impossibility  of  attaining  which, 
only  renders  their  inspection  the  more  interest- 
ing. The  races  of  beings  whieh  were  last  destroy- 
ed, lie  in  tho  upper  strata  of  the  earth,  while  their 
predecessors  are  ItMried  far  t>eneath;  but  each 
present  chuructorutics  gutlicicnt  to  mark  and 
identify  them.  The  first,  or  those  which  are  now 
found  at  the  lowest  points  in  the  earth,  differ  en- 
tirely from  those  which  now  exist,  and  show  that 
the  rdatiooa  whieh  were  then  established  among 
the  occupants  of  the  earth  were  quite  different 
from  tho?e  now  existing.  Writers  are,  also, 
agreed  in  this ;  tiiat,  previously  to  the  existence 
of  those  races,  of  whose  remaina  we  were  just 
speaking,  and  which,  in  point  of  perfect',  m  ivere 
so  inferior  to  the  present  races  of  animals,  this 
planet  was  waste  and  void,  and  that  it  existed  in 
a  fluid  form,  at  least  those  parts  now  constituting 
the  primitive  rocks,  and  that  they  became  Bolid  by 
crystallization.  The  spheroidal  turm  ol  the  earth, 
which  is  flattened  atthe  poles,  and  the  phenemima 
presented  hy  the  internal  structure  of  many  moun- 
tains, afford  strong  grounds  for  the  belief,  that 
the  mass  of  whieh  they  were  formed,  was  fai  mo- 
tion  when  it  began  to  become  solid,  and  that  it 
became  so  before  its  part?  c<>uld  entireijr  assume 
a  new  order  of  arrangi  meat. 

Upon  tho  question  as  to  the  cause  of  this  fluid 
state,  however,  opinions  are  divided.  Some  geo- 
logists, at  the  head  of  whom  is  Werner — whose 
hypothesis  has  already  been  atluded  to^  in  ih» 
general  remarks,  at  tho  beginning  of  this  article, 
— are  of  opinion  that  the  su'istances  composing 
the  primitive  rucks  were  pciieirated  liy  aud  du- 
solved  in  water;  while  oUiers  have  believed  that 
the  earth  was,  at  that  period,  of  a  much  higher 
temperature,  and  that  its  materials  were  then 
melted,  or  existed  at  a  glowing  or  red  heat 
These  two  have  been  called  the  Neptunian  and 
Vulcanian  hypotheses ;  the  last  of  which  has  al- 
ways counted  the  most  numerous  adherents. 
Buffun's  oonjecturc.  titat  the  earth  was  a  portion 
of  the  mn  struck  off  by  a  comet,  involves  a  ma- 
thematical absurdity,  and  has  found  no  support- 
ers. La  Flaoe  advanced  the  idea,  that  the  sun 
formerly  ]>ri6se88cd  a  much  higher  temperature 
than  at  present ;  that  the  giiseous  elements,  or 
parts  of  it,  extended  beyond  the  orbits  of  the 
planets  belonging  at  present  to  the  solar  system ; 
and  that,  ae  this  gaseous  atmosphere  became 
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cooler,  its  particles  were  attracted  bj  each  other, 
and  ooDeoted  into  spherical  masses,  at  dtlTereat 

distances  from  the  sun,  tlms  forming  the  planets, 
which  bi'Cfvtnc  soVtd  as  th('v  codlfd.  Acc  inllu^j  to 
this  hyputhcsiB,  the  earth  was  once  so  hot,  that 
it  had  *  faseo«u  form.  Htttton,  who  baa  taken 
great  pains  to  support  the  Vulcanian  hypothesis, 
supposed  that  the  internal  part  of  the  earth  was 
flaid,  or  melted  by  hest ;  tliat  tbte  mbtemiieaii 
fire,  as  W'-V,  the  water  of  the  atmosphere,  was 
concernt'd  in  all  tha  past,  revohttions  in  the  earth's 
composition,  and  ia  constantly  producing  new 
ones,  which  loeeeed  each  other  at  long  interrals ; 
and  that,  thus,  what  ia  now  land  was  once  the 
bottom  of  the  sea,  of  which,  when  exposed,  lands 
and  mountiUns  were  formed.  Werner  objected 
to  the  Yulcanian  hypothesis,  that  our  jninitive 
mountains  and  rocks  often  present  appearances, 
which  arei|uite  inconsistent  with  the  supposition 
of  a  glowing  heat  or  meltifig  temperatuve^— as  the 
things  therein  contained  could  not  have  cx:ist'jd 
at  such  a  temperature.  Water,  for  instano;,  is 
one  of  their  essential  dements.  These  appear- 
ances could  not  have  been  presented  by  a  melted 
mass,  which  wa"  at  rmce  cooled.  Ilutton,  on  the 
other  hand,  has  attempted  to  answer  these  objec- 
tions, by  referring  to  experiments,  in  which  it 
was  found  that  substance?,  which  were  decom- 
posed when  subjected  to  a  melting  heat,  undtjr 
the  common  pressuvs  of  the  atmosphere,  would 
preserve  their  composition  unchanged  at  the  same 
temperature,  if  at  the  samo  time  subjected  to  a 
very  great  pressure.  This  vna  found  to  be  the 
case,  for  example,  with  tha  caihonate  of  lime, 
which  was  found  to  retain  its  carbonic  acid,  when 
fused  uuder  such  circumstances.  This  is  not, 
however,  the  pUoe  to  dear  np  all  the  Realties 
and  objections  to  which  both  these  hypotheses 
are  found  to  be  open.  PufRcc  it  to  say,  that  nei- 
ther appears  tu  be  reconciluble  with  our  present 
knowledge  and  opinions.  The  eopporters  of  the 
one  theory  nfton  laugh  at  tho  other:  and  while, 
on  the  one  hand,  the  organic  remains  found  in 
the  upper  strata  of  the  earth  seem  quite  inoon- 
sistcnt  with  a  formstioo  by  fire,  and  very  clearly 
point  out  a  watery  medium  ns  their  nriginnl  ina 
trix,  so,  on  the  othei  baud,  the  disciples  of  Werner 
have  foiled  to  take  notice,  tlmt  tlM  originally 
fluid  state  of  the  whole  ;:;lot)c,  previous  to  the  ex- 
istence of  Uving  creatures,  and  to  these  revolu- 
tions in  the  state  and  structure  of  the  earth,  is 
unaccounted  for  by  their  theory.  It  is,  for  in- 
stance, wholly  at  variancp  with  our  present  know- 
ledge of  the  solvent  powers  of  water,  to  suppo&e 
that  the  elements  of  granite  rock  were  ever  dis- 
solved in  it.  And  to  siipjK).*?  that  pome  thousands 
of  years  since,  water  had  other  powers  of  solution, 
is  an  absurdity ;  for,  as  the  essenoe  of  all  bodies 
fies  in  tlicir  properties,  it  would  be  eqiUndent  to 
saying  that  water  was  not  th-n  water,  or  that  the 
constituent  parts  of  mountains  were  not  then  the 
same  as  now.  It  is  only  obscuring  adsik  subject, 
and  not  explaining  it.  But,  if  we  suppose  the 


elements  of  the  earth  as  existing,  and  as  bfoa|^ 
in  contact^  but  not  oombtned,  when  this  coniUnp 
tion  tonk  plaes^  the  usual  attendant  of  sach 
phenomena,  fire,  would  bo  exhibited  in  its  most  ' 
iQt4L-nt>e  form.  The  result  of  the  c<Mnbinatioa  .| 
would  be,  a  spliericat  fluid  mess  drop,  ssto  j 
say,  of  immense  ma|^itudc,  of  very  high  tempera-  1 1 
ture,  which  cools  slowly  by  xadiatiotti  and  tbiu 
afPonls  an  opportunity  to  the  mdtod  deaisnfaior 
matter  to  assume  a  more  or  less  crystalline  form 
while  cooling.  But  who  is  competent  to  form 
opiuions  upon  tlte  original  mode  of  the  eartii's  ,  j 
formation  I  Human  understanding  has  its  UaSta,  1 1 
and  within  these  should  it  find  its  occupatioa  i : 
But  we  may  be  permitted  to  say,  that,  consider-  n 
ing  them  merely  as  theories,  the  Vulwniaa  cw-  '  | 


tainly  involves  the  fewest  inctmsistsndes;,  «itb 
the  present  state  of  our  knowledge  npsn  iheie 

subjects. 

See  Breuhh*s  work  upon  gedogf.  One  of  the 

most  valuable  work"  -ki  ti  this  subject  is  that  of 
Humboldt  upon  the  relative  position  of  rocks  ia  ,| 
the  two  hemispherea  We  may  also  refer  to  tht  ,| 
Transactions  of  the  Geolo^cal  Society  of  London, 
commenced  in  1807,  and  Leonhard's  riuiracteris-  . 
tics  of  rucks  published  at  lieidcllterg,  iiee,  , 

also,  Ouvier's  T/teor>/  of  die  Earth,  with  notss  bj  | 
.Tamcson  ;   Lyell's   Prineijtlea  of  Oealiog^;  SbA  | 
Buckland's  Iteii^uice  Dilaviema.  , 
OEOMBTBRS*  IioopeBs,  or  SiDrnsn  BoDira.—  ■ 
scientifically  Oeometridf.    A  tribe  of  insects  of 
the  moth  division  of  lepidoptera.     The  names 
geometers  and  loopcrs,  allude  to  tho  j>eculiar  ; 
manner  in  which  the  caterpillars  afieot  locomo- 
tion ;  and  tlie  name  slender-bodies  alludes  to  the 
comparatively  attenuated  form  of  the  perfect  ia-  i\ 
seets.  The  caterpillars  of  the  spedes  and  ofon  j| 
of  the  genera  are,  in  many  instances,  not  easilv  | 
distinguishable  from  one  another :  and  yet  all  ara  1 1 
readily  distinguishable  from  thoae  of  other  tribes.  { j 
'*8tx  conical  pointed  feet  always  eust  on  the  ; 
pector.al  sei^ments,  or  anterior  part  of  the  body,  '. 
and  one  or  more  pairs  on  the  hinder  extremity  «f 
the  body,  the  intermediate  or  abdominal  sog^ 
ments  being  entirely  destitute  of  feet.    In  conse- 
quence of  this  arran^^ement,  the  caterpillar  id 
unable  to  advance  with  a  proper  and  oontinuoss 
reptant  motion,  and  has  therefore  reoourse  to 
another  mode  of  progression.    It  fixes  tlie  \M} 
to  the  pUme  of  positi(m  by  the  hinder  feet,  and 
stretches  itself  forward  to  the  full  extent ;  then, 
laying  hold  with  the  anterior  feet,  the  tail  is  left 
free,  and  drawn  towards  the  head  till  it  comes  op 
to  the  anterior  feet,  the  intermediate  portion  of' 
the  body  being,  by  this  proooss,  beni  upward* 
into  a  loop  or  arch.    Every  progressive  movement 
is  etfected  by  a  repetition  of  the  same  manceuvre, 
and  the  space  is  thus  traversod  by  a  series  of  ie> 
gular  and  measured  steps,  each  of  which  is  nearly 
equal  to  the  length  of  the  insect's  l>^Kiy."   The  , 
perfect  insects  are  distinguished  from  those  of 
all  other  tribes  of  moths  by  the  horisootal  positioB 
of  their  wings;  and  from  those  of  aoae^  by  the 
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slowness  of  their  flight  and  the  slendcrncBfl  of 
their  bodies.  One  of  the  most  mischievous  of  the 
geometers  is  the  subject  of  our  article  Bui*alu«; 
and  two  or  three  others,  of  tho  mort  TenuurksUft, 
may  here  be  ^ri' fly  noticed. 

The  oomtnoQ  V-moth,  (JrammaUphora  mmaria, 
it  ezeeedinc^7  ttiMiii«Toiit.  Itc  oaterpilltr  htw 
a  greenish  ground  colour,  epots  of  hlack,  and 
dorsal  and  latoral  lines  of  yellow.  The  M-ingf  of 
most  of  the  perfect  iasects  have  aa  ash/  grey 
colour,  with  powderings  and  mottlings  of  daffcor 
colonrs,  and  a  mark  somewhat  like  the  left- r  V  -, 
but  the  wiagB  of  tome  are  whitish,  marbled  with 
uh  oolovr ;  and  tkow  of  okhon  lo  dailc  vu 
Mhy  ground  oolowr  m  to  resemble  the  colour  of 
soot.  This  species  infects  the  pardens  of  many 
parts  of  England,  and  feeds  on  the  leaves  of  goose- 
berry baehee,  eemetinei  to  the  utter  defltraotion 
of  the  foHanjc ;  and  in  some  years,  the  insect  is 
so  exceedingly  abundant  as  to  devastate  the 
gooseberry  fltiats  of  entire  and  estensive  dis- 
tricts. 

The  large  emerald  moth,  Hipparrhi*  v'lriiltnn- 
ariiu,  is  a  somewhat  rare  insect  in  Unt^iin,  and 
challenges  atteation  vastly  moce  for  its  beanty 
than  fir  itsdestrncttvpness.  Its  caterpillar  has  a 
green  ground  colour,  with  a  yellowish  line  on  the 
tfde  and  red  tuberdes  oa  the  back;  and  it  finds 
on  the  leaves  of  birches,  hazds,  alden,  and  Iime>- 
trees.  The  perfect  insect  is  comparatiTcly  very 
large ;  it«  anteuniF  have  a  reddish-white  colour ; 
and  its  wings  havo  a  line  grassy  green  eolonr,  and 
a  very  clegnnt  outline,  and  arc  elevated  dnriri::' 
the  insect's  repose,  and  altogether  so  resemble 
those  of  a  bntteHly  at  to  lutve  suggested  the 
epithet  papilionariu*. 

Thp  swallow-tail  tnoth,  Ourapterffx  mmbueart'^. 
occurs  in  the  woods  and  large  gardens  of  Britain 
and  of  most  other  parts  of  Bnrofte.  It*  oater- 
pillar  has  a  cinnamon  colour,  and  is  lonfijitudinnlly 
furrowed ;  and  though  popularly  supposed  to  feed 
principally  on  the  leaves  of  tin  eMer-tree,  it  really 
feeds  on  apricot-trees,  on  other  firuit-trees,  on  the 
sallow,  and  often  very  mischievn^i^ly,  and  at  the 
same  time  unsuifpectediy,  on  plants  of  the  gcra- 
niom  family.  The  perfcot  insect  appears  about 
the  end  of  June  or  the  beginning  of  July  :  and 
is  one  of  the  swiftest  of  the  geometers,  and  one 
of  the  moflt  oonspionons  of  the  moths.  Its  wings 
mcn»ure  horn  i  Vt  Sj^lnohet  in  expanse,  and  have 
n  pale  yellow  colour,  pprinklcd  with  irreentsh- 
grey,  and  streaked  transversely  with  dusky  yel- 
low; and  its  hinder  wings  have,  in  tirair  hinder 
rfnjrle.  two  remarkahle  hlack  flpot?.  and  terminati' 
in  elongated  processes,  which  resemble  those  of 
some  of  the  most  eonspicuons  batter1lie«,  and  give 
rite  to  the  popular  epithet  "swallow-tail." 

The  mottled  umber  moth,  Hihernia  dffoU>o-!'i. 
abounds  in  the  woods,  coppices,  orchards,  and  i 
gardens  of  Britain  and  most  otiier  ports  of  Ea>  i 
rope  ;  and  is  one  of  the  most  destructive!  in?ect^ 
3f  its  tribe.  Its  caterpillars  generally  do  more  or  i 
less  injury  to  pear-trees,  and  other  frait^trecs ; } 


and,  Hi  tome  years,  are  so  enormously  multitudi- 

notts,  particularly  in  France,  as  to  perpetrate 
very  serious  havoc.  The  femalefi  of  the  perfect 
insect  have  either  no  wings  or  very  slightly  de- 
veloped ones  ;  and  thcv  remain  stationary  on  the 
twigs  and  branches  of  ttie  iruit-trees,  and  deposit 
their  ovules  in  prodigiont  numbers  upon  the 
leaves.  The  colour  varies,  but  generally  is  yellow 
dotted  with  black ;  and  the  time  of  the  appear- 
ance of  the  perfect  insect  is  autumn. 

The  Bite  moth  or  Ulae  beauty,  Ptriccdlia  Btfrin- 
ffaria,  is  of  rare  (Occurrence  in  Britain,  yet  chal- 
lenges notice  by  the  singularity  of  its  caterpillar 
ai^  the  eleganee  of  its  imago.  The  colour  of  the 
caterpillar  is,  in  most  instances,  a  brownish  red, 
with  a  black  dorstil  hand  on  the  first  four  rings ; 
its  form  is  thick,  with  curiuus  variegations  of  a 
horn,  tulMtdeo,  and  oxeresoencas ;  and  its  atti- 
tude in  repose  the  extraordinary  one  of  an  up- 
ward fold  of  the  body  in  the  manner  of  a  curved 
line,  with  a  little  ekvatten  of  the  head.  The 
upper  wings  of  the  perfect  insect  are  grey  and 
yellowish,  tinted  with  rosy  purple,  dashed  on  the 
edge  with  a  blending  of  purple  and  white,  ami 
elMwhere  striped  with  brown  and  violet  and 
the  lower  wings  have  a  much  greater  preponde- 
rance of  grey.  This  insect  takes  its  specihc  name 
ftom  feeding  on  the  Bhe  or  syringa;  bat  it  feeds 
also  on  the  privet  and  the  jasmine. 

OEOROINA,    Fee  DAni.i.i. 

QERiLNIUM.  A  genus  of  herbaceous  plants, 
eonstitnttng  the  type  of  the  natural  order  Gera- 
niaceii*.  Thi.^  order  13  distingni.^hod  from  all 
others  by  the  peculiar  structure  and  organic  ha- 
bits of  its  oapside.  Five  coed  or  oasss,  with  the 
same  number  of  thin  flat  styles  round  a  long  co- 
nical beak,  constitute  the  fruit ;  and,  at  the  time 
of  maturity,  the  styles  roll  back,  and  the  parts 
are  dilBcnlt  of  separation.  The  plants  of  the 
geranium  order  rcscmWe  those  of  the  niallo\v' 
order  in  tht^ir  stipules,  in  the  arrangement  of 
their  pctaU,  in  the  sc^^omeratloa  of  their  tta- 
mcns,  and  in  some  other  charaoters;  they  so 
cldS'  ly  resemble  those  of  the  tropseolum  p^cniis  m 
to  he  almost,  if  not  altogether,  identical ;  and 
thougbrififfering  in  most  respects  Irom  those  of 
the  vine  order,  tli"y  present  some  interesting 
points  of  relationship  even  to  them.  The  young 
stems  of  the  Geraniaoem,  tike  those  of  the  Tini- 
fene,  are  articulated,  and  can  be  separated  at  the 
articulations;  the  lower  leaves  of  Loth  orders 
are  opposite,  while  the  upper  ones  are  alternate ; 
and,  though  th«  OeraniaeesB  have  no  tendrils, 
tliev  produce  their  pednncle.'S  in  snch  a  relation- 
ship to  the  leaves  as  to  correspond  to  the  tendrils 
of  the  TiniAns.  The  Geninlaoew,  viewed  col* 
lectively,  are  celebrated  for  the  eminent  beauty 
of  their  flowers,  for  the  facility  with  which  they 
hybridize,  and  for  their  consequent  adaptation 
to  the  tastes  and  prosecutions  of  both  professional 
and  amat'ttr  (Inrist.^.  Yet  th  n^^^h  all  are  popu- 
larly called  geraniums,  the  main  lloral  glory  of 
the  order  it  coDoentrated  in  the  genus  pclargo- 
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nium.  P.tnic  of  the  r!oraniacc"?p,  especially  of 
such  M  have  succulent  bark  and  leaves,  are  some- 
what aoiduloua; «  namber  are  sufficiently  resinous 
to  «zI»1q  ft  tevebinthine  odonr,  while  a  few  are 
80  niMch  m  as  to  burn  like  a  piece  of  exoeodinj^ly 
resinous  Norway  spruce  i  and  most  are  in  some 
degree  Mtrlngent,  while  the  mot  of  probably 
several  epocii'P,  luit  particulnrly  of  Gfrnrnum  ir-a- 
evlatum  possesses  properties  so  similar  to  those 
of  gmn  kino  wd  other  teeogniaed  astringents  of 
the  materia  nedicm  m  to  be  a  suitable  remedy 
for  nephrites,  diarrhoea,  and  cholera  The  odour 
of  the  Geraniacen  is  strong  and  peculiar,  and 
rsngef,  throughout  the  order,  from  %  disagreeable 
Fmell  resfnililing  sotrie  kinds  of  animal  fvtor,  to 
the  most  piquant  and  delicious  fragrance  resem- 
UiDg  the  mingled  perftune  and  bBliam  of  the 
riehest  pastllca.  The  plants  of  Oeraniacea)  at 
present  in  Great  Britain,  excliisivo  of  iii:\ny  thon- 
euuds  of  British  hybrids  and  fugitive  varieties, 
belMig  to  nearly  100  hardy  herhaoeoua  apeeies, 
about  300  prt.'_rihnuse  fpccifs,  and  3  or  4  stove- 
house  species ;  and  are  distributed  into  the  genus 
Pdargoniutn  and  the  mhofder  Qexaniev,  the  lat- 
ter comprising  the  genera QcxanioiD,  Sareooanlon, 
Erodium,  and  ^Tonsnnia. 

The  genus  geranium  comprises  14  British  spe- 
cies, about  60  introdveed  ezotio  spedee,  a  few 
unintroduced  exotic  (species,  and  a  countless 
number  of  hybrids  and  varieties.  Nearly  20  of 
its  speoiee  axe  hardy  amraalt ;  4  or  5  are  hardy, 
perennial-rooted  herbs,  with  one-flowered  pedun- 
cles; one,  O.  mvld^'f-na,  is  n  Cnpe-or-nood-IIope. 
evergreen  herb,  with  a  one-flowered  peduncle ;  6 
or  6  are  greenhonse,  perennial-Tooled  lierba,  with 
two-fl  owtrcd  peduncles  ;  and  nil.  or  very  nmrly 
all|  the  remainder  are  hardy,  perennial-rooted 
herbs,  with  two-flowered  peduncles.  Host  of  the 
annuals  and  tnae  of  the  perennials  are  mere 
wee<l3 ;  but  many  of  the  others  in  their  n'^rmal 
state,  as  well  as  must  of  the  varieties  and  tlio 
hybrids,  poaeees  mwAk  floral  beauty.  The  pre- 
vailin;^  col"iirs  of  th^*  flowers  arc  piirple,  red, 
pink,  and  blue  ;  but  some  other  colours,  particu- 
hirly  white,  pale  red,  stripedness,  and  variegation 
occur.  The  capsule  of  the  pitnte,  particularly  of 
the  Ix'fit  known  indicrenf^tifl  ppecies,  exhibits  «!ome 
similarity  of  form  to  that  of  the  bill  uf  a  crane, 
and  has  oooadoned  the  genus  to  ftgure,  both  in 
popular  nofnonclatnro  and  in  Fyftematic  work*, 
under  the  name  of  Craoe's-Bill.  But  florists, 
when  speaking  of  the  plants  under  their  proper 
name  of  geranium,  ought  to  accustom  themselves 
to  distingui'^h  bmndly  hi  tween  them  and  the 
vastly  more  magniricent  pelargoniums.  See  the 
article  PKLAnooNiOM.  Ve  ean  afford  apaot  for  a 
brief  ppocial  notice  of  .mly  the  mo?*  ci  nspicnoii'? 
of  the  indigenous  species,  and  one  or  two  of  the 
beat  Icnown  of  the  exotic  spcciee. 

The  meadow  crnneVbill,  or  blue  meadow  gera* 
nium,  or  meadow  cT<»w-f  i'>t  Icavcd  p'^raniurn.  O. 
pratenM,  its  one  of  tiie  most  beautiful  uf  our  per- 
eonial-rooted  indigene.    It  grow*  wild  in  rich 


and  Bomewhat  moist  meadowR,  pasture?,  snd 
thickets,  in  both  England  and  Scotland^  snd  ii  i 
particularly  abundant  in  the  beat  paatmca  «f  \ 
hilly  districts.  Anoidoe  who  looks  for  the  lint  ij 
time  at  it  in  our  gardens  is  delighted  with  itj  ' 
beauty,  and  can  scarcely  believe  it  to  be  s  wild  ; 
flower.    Many  etema  riae  from  each  root,  aad  | 

iif^ually  att.iin  a  lieight  of  aliout  20  inches:  its 
target-shaped  leaves  garnish  the  stems,  and  tie 
divided  into  9  or  7  porta  at  each  joint,  and  art  | 
cut  into  several  acute  aegmenta  in  the  mxaaU  \\ 
pinnate  leaves,  ending  in  many  points;  and  the  ' 
flowers  are  produced  on  two-flowered  peduncle* 
at  thotop  of  the  ateua,  and  are  hige  and  hfil-  ; 
liantly  l»lue,  with  equal  petals,  and  bloora  frm  ! 
May  till  July.  A  double-fiowered  variety  bv  |i 
been  fimnd  in  tiw  mountaina  of  SooUaad;  a  | 
white- flowered  variety  and  ft  atriped-flowered 
variety,  both  very  handsome,  occur  in  pardons;  | 
a  peculiar  blue-flowered  variety,  called  the  I)a«-  ■ 
nan,  waa  Introduced  about  90  years  ago  frm  [J 
Dauria;  and  many  fugitive  rnrietiep.  witli  <liv(T« 
shades  of  colour,  may  be  obtained  by  raisioj  > 
plants  from  oeeda  matured  in  our  gardens.  The  |j 
several  varieties  are  easily  propagated  by  the  | 
parting  of  their  roots  in  autunnn  ;  and  tia  v  fiou-  j 
rish  in  any  kind  of  garden  soil,  and  require  no  1' 
other  edltttradmn  to  bo  kepi  free  ftumweeda  ji 

The  bloody  poranium,  O.  tant^inrtnn,  prnw? 
wild  on  rocky  ground  in  Britain,  but  has  long  ^ 
been  cultivated  in  gardens,  and  Is  abundaotly  | 
worthy  of  a  pkoe  in  any  flower-border.   Its  ruot 
ia  fibrous  yet  fleshy  and  pretty  thick,  and  hu  • 
large  head ;  many  stems  rise  from  the  root,  asd  , 
usually  attain  a  height  of  about  IS  or  10  incbea;  | 
its  leaves  are  fivc-lobcd,  and  again  subdividrfi  al- 
most to  the  midrib ;  and  its  flowers  stand  on  loDg  1 1 
hidry  one-flowered  fbotstalkapvooeedinf  from  Ae  ] 
side  of  the  stems.  :ind  have  tn  broad  rt^lf 
petals  and  a  deep  purple  or  blood  colour,  sod 
bloom  from  June  till  September. — A  variety  of 
this  species,  called  the  hairiest,  O.  s.  mBdSHMjanm,  | 
was  introdticed  to  our  gardens  from  Oontinerta! 
Europe,  and  has  a  creeping  or  trailing  habit,  so  ^ , 
as  sddom  to  rise  nofo  than  8  or  4  indws  fro*  ! 
the  ground. 

The  LanenPter  geraninm,  f7.  ^ar,co<tni-y'^  haJ  ^ 
been  regarded  by  some  botanists  as  only  a  varxtj 
of  the  bloody  geranium,  and  edlod  9.  &  fnMm-  ! 
(>im  ■  h'lt  I'Cbidos  possessing  sufficient  distioctnesJ 
of  character  to  constitute  it  a  separate  species, 
it  pertinadoualy  rotaina  all  its  disUirative  proper*  t , 
ties  when  raised  from  seed,  and  wiU  not  make  : 
any  approach  toward  the  Mn.Kly  prnvnium.   It*  .1 
stems  are  considerably  short^-r  than  tht^  of  the 
bloody  geranium,  and  spread  flat  on  the  ground : 
its  leaves  are  tnneh  smaller,  and  not  so  deepW 
divided;  and  its  flowers  are  much  snuiller, sc*! 
of  a  pale  colour,  marked  with  purple,  so  ss  to  • 
havt'  a  Ftripcd  iippciirance.    This  speoiss  growa 
wild  in  Lancashire  and  Westmoreland. 

The  knotty  geranium,  O.  iwdotum^  is  a  pcrea- 
nial>rootod  native  of  sohm  of  the  mountsias  ' 
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Ent^land,  and  jjtows  abandantlj  in  some  parts  of 
I'mnoe.  its  etems  are  branching,  and  usually 
from  6  to  IS  isdin  higb ;  it*  l«aTw  garnish  ihe 
atoms,  and  have  each  three  somewhat  broad  and 
undivided  lobes,  with  crenated  edges ;  the  leaves 
on  the  lower  parts  of  the  stem  are  opposite  and 
staod  on  pntty  long  footstalks,  and  those  on  the 
upper  parts  are  single  and  sessile ;  and  tlie  flowers 
stand  on  short  footstalks  at  the  end  of  the  stemsj 
and  have  *  dirty  purpte  eobar,  and  Uoom  front 
May  till  October. 

The  dusky  geranium,  O.phceum,  is  a  perennial- 
rooted  native  of  mountain  thickets  in  some  parts 
of  the  north  of  England,  and  abounds  on  many 
]  of  the  Continental  Alps.  Its  stems  usually  attsiin 
a  height  of  from  12  to  20  inches,  and  branch  at 
the  top,  eadi  into  3  or  4  dividcMia,  wfaiflih  a«mally 
terminate  in  two  or  three  two-flowered  peduncles; 
its  leaves  are  five  or  six  lobed,  and  are  laciniated 
on  their  edges,  and  those  near  the  root  have  long 
ifootstalks,  while  those  tovrard  the  top  are  ses- 

j '  silc ;  and  its  tlowers  have  erect  petals,  and  a 

I '  dusky,  dark,  blackish  colour,  and  bloom  from 
I  April tUlJiue. 

The  Uobertian  geranium,  or  nerb-Rol>crt,  G. 
Hobertianum,  grows  wild  on  ^luvelly  hedge  banks, 
and  on  waste  stony  grounds,  in  many  parts  of  Great 

i  Britain.  Its  root  is  annual ;  its  stems  usually 
attain  a  height  of  about  a  foot,  and  frequently 
have  a  reddish  colour ;  its  leaves  grow  in  pairs 
at  the  joniti,aad  are  largely  and  very  madi  rab- 
divided ;  its  flowers  are  red,  and  bloom  from 
April  till  October ;  and  its  capsules  are  long  and 
slender,  and  have  a  oonsiderable  similarity  of  form 

j  to  cranes'  bills.  This  plant  abounds  in  the  medi- 
cinally astringent  principles  which  distinguish 

(some  other  species  of  its  order ;  and  it  may  be 
■noeeoslUlIy  used  wther  freih  in  » tt»te  of  decoo- 
I  tion,  or  dried  in  a  state  of  powder. 
I  The  other  indigenous  geraniums  are  the  wood 
species,  G.  xylvatimim,  a  very  beautiful  perennial, 
i'  of  1  ^  or  iO  inchol  ilh  height,  carrying  blue  flowers 
iu  May  and  June,  and  inhabiting  the  mountain 
1  thickets  of  Britain;  the  Pyrencan  species,  U,pg- 
I  remaemm^  »  fcandaome  peteaaial,  of  18  or  15 
!  inches  in  height,  carrying  purple  flowers  from 
I  May  till  August,  and  inhabiting  the  meadows 
I  and  pastures  of  Britain ;  the  shining  species,  O. 
^  lueidum,  an  annual  weed,  of  about  6  or  8  inches 
J  in  height,  carrying  pink-coloured  flowers  frem  ' 
[  May  till  August,  and  inhabiting  the  waste  stony 
j  gnwade  of  Britain;  the  dove  epedea,  O.  telnm- 
'  I'lnU/n,  an  annual  weed,  about  10  inches  high, 
I  carrying  pink-coloured  dowers  in  June  and  July, 
I  and  inhabiting  the  chalky  banks  of  England ;  tiie 
I  rouud-leavcd  species,  G,  rot undi folium,  an  ann\ial 
*  '  weed,  3  or  4  inrhr-^  high,  carrying  pink-coloured 

(flowers  in  June  and  July,  and  inhabitii^  the 
gnttdlj  banka  of  Ei^fland;  and  the  out-ba^ 
or  jagged -leaved  species,  O.  dUMctum,  an  annual 
w««d,  6  or  7  inches  high,  carrying  purple  flowers 
froin  May  till  Jalj,  and  inhabiting  the  waste 
gioHnda  and  snoultivftted  fieUa  of  Britain. 


I  The  Iberian  poranium,  G.  ibeneum,  is  a  hardy 
perennial,  and  was  introduced  to  Britain  about 
45]N!nraagofromthoLefTMkt.  ItaaCeniaahout 
20  inches  high,  and  slightly  branched;  its  leaves 
are  rounded,  and  from  tive  to  seven  lobed ;  and  its 
flowers  are  hu^,  purplish-blue,  and  decidedly 
elegant,  and  bloom  from  June  till  September. — 
The  channi'Mcd  fjoranium,  G.stria'tnp  in  a  h:tnly 
perennial,  aud  was  introduced  to  iintaiti  irum 
Italy  in  tiieform«r  half  of  the  ITthoentuxy.  Ite 
stem  is  usually  about  a  foot  high  ;  its  leaves  are 
rounded,  and  five>lobed ;  and  its  flowers  are  fl^- 
coloured,  with  vainy  stripes  or  linei  of  n  darker 
colour,  and  bloom  from  May  till  October. — The 
most  beautiful  or  otherwise  interesting  of  the 
introduced  exotic  species  are  G.  nepaUme^  um- 
Ifrvnmt  mmmIoIims  eoUinum,  gOdieumt  ituunrki' 
zum,anfftUatumjeriot(iemon,  !on<;iij>cs,  aconitifJium, 
tttSerosum,  caneteetit,  incouum,  and  ar^enUum^ 
the  three  hwt  frame  perennb]%nad«U  tbe  othem 
hardy  perennials. 

GERAHDIA,  A  genus  of  omamf^ntal  erotir 
plants,  of  the  hgwort  order.  One  hardy  autiuui, 
throe  hardjr  hienniala,  two  or  three  hardj  peren- 
nials, and  one  tropical  perennial,  all  berbaceous, 
have  been  introduced  to  Britain  i  and  about  20 
other  species  are  known.  Meet  of  the  introduoed 
species  are  from  12  to  S4  inobes  high ;  and  some 
have  purple,  lome  jfUow,  and  lome  pinkHK>Ioared 
flowers. 

GBRIL  Tho  embryo  <tf  a  seed,  or  the  oiganio 

rudiment  of  a  bud.  Duhamcl  used  the  word 
germs  "to  signify  ihoae  latent  and  ntdimentary 
molecules^  which  he  regarded  as  being  dispersed 
throughout  the  whole  of  the  plant,  for  the  pur- 
pose of  giving  origin  to  buds,  whether  of  root  or 
of  branch,  wherever  buds  were  wanted,  and  which 
he  denominnted  pio-oiiguiised  germs.** 

GERMANDER,  — botanically  Teueritim.  A 
very  diversified  genus  of  ornamental  plants,  of 
the  labiate-flowered  order.  Three  spedes  grow 
wild  in  Britain ;  about  50  have  been  introduced 
from  foreign  countries,  principally  in  the  southern 
parts  of  Europe,  and  around  the  Mediterranean ; 
and  nearly  40  other  spedes  are  known  to  botan- 
ists.  One  group  of  the  species  produce  their 
flowers,  singly  or  in  fairs,  from  the  axils  i  ano- 
ther, in  whorls,  or  divi^  whoite;  uoAsr,  in 
heads  or  bunches ;  another,  in  spikes  or  qpiked 
FHcemes ;  and  another,  but  small  one,  in  corymbs, 
iluther  more  than  one  half  are  evergreen  under- 
shrabs ;  two  or  three  are  evergreen  hwbs;  three 
or  four  are  annuals ;  and  most  of  the  others  arc 
deciduous  or  perennial-rooted  herbs.  About  one 
half  are  frame  plants;  three  er  four  require 
the  greenhouse  or  the  stove;  and  the  rest  are 
hardy.  We  can  afford  space  for  a  brief  special 
notice  of  only  tho  three  indigenous  species. 

The  common  germander,  Tnterium  ^amcedryt, 
grows  wild  on  old  walls,  ruined  buildings,  stone 
banks,  and  waste  or  neglected  gtounds,  in  various 
parts  of  En^nd.  It*  root  is  pstemidal  and 
oreeping ;  its  stems  are  hairy,  leaiy,  busby,  ereet, 
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and  about  0  or  10  iuchcs  high ;  its  leaves  are 
entire  at  the  base,  tapering,  fringed,  and  of  a 
deep  green  colour ;  «id  its  flow«n  have  an  inter- 
inediutc  colour  between  crimson  and  purple,  and 
arc  hairjr  in  their  tube  and  their  side  lobes,  and 
rounded  mid  somewhat  eoneave  in  their  middle 
lube,  and  bloom  from  May  till  Aui^tist.  The 
whole  plant  is  exceedingly  bilttr,  and  was  for- 
merly held  in  high  esteem  as  an  expectorant,  a 
diuretie,  and  a  itiapboretie ;  bnt  it  has  lost  the 
greater  portion  of  its  medicinal  celebrity. 

The  wood  germander,  or  wood  sage,  Tnttrium 
tcorodonia,  grows  wild  in  the  woodii  and  thickets 
of  manf  parts  of  Britain.  Its  root  is  perennial 
and  creeping;  its  SftLina  are  quadrangular,  stiff, 
ligneous,  and  about  20  inches  high;  its  leaves 
are  petioktSf  eordate,  serrated,  wrinkled,  hairy, 
and  deep  gnsB,  and  grow  in  pairs  at  the  joints 
of  the  stems ;  and  its  flowers  are  pr-irln  i  d  in  3  or 
4  long  nodding  spikes  from  the  upper  parts  of  the 
stem,  and  have  a  pale  yellow  or  beriMoeovs  white 
colour,  with  the  middle  lobe  concave  and  hairy, 
and  bloom  in  Jn.lv  The  whole  phmt  is  glutinous, 
bitter,  and  pleasantly  aromatic;  and  was  for- 
meriy  need  in  medidne ;  and  is  ensployed  in 
Jersey  in  brewing  ;  and  a]>pears  to  possess  some 
properties  closely  similar  to  those  of  hops. 

The  water  germander,  T.  Kordixm^  grows  wild 
in  the  marshes  of  the  Isle  of  Ely  and  some  other 
fenny  districts  of  England.  Its  root  is  small, 
stringy,  fibrous,  creeping,  and  aquatic ;  its  stems 
are  numerous,  quadrangular,  traiUng,  and  diffus- 
ed ;  its  leaves  are  sessile,  obkag,  hairy,  imd 
indented ;  and  its  flowers  are  produced  in  pairs 
on  each  side  of  every  axil  of  the  stem,  and  sit  very 
doee  to  the  bottom  of  tbe  leaves,  and  have  a  pale 
dull  purple  colour,  with  the  middle  lobe  flattish 
and  two-spotted,  and  bloom  in  July  and  Angnst. 
The  whole  has  au  odour  like  that  of  garlic ;  it  is 
relnetantlhf  eatMi  by  oows,  and  not  till  they  are 
liungry,  and  injures  the  flavour  of  their  mill:  ;  it 
is  eaten  by  sheep  and  goats,  but  resolutely  dis- 
liked by  horses;  and,  like  the  two  other  indi- 
genous species,  it  was  formerly  used  in  medldne, 
but  has  lost  its  medicinal  reputation. 

GEIiMAN  MADWOKT.   See  Askeruoo. 

GERHEN.  A  hud,  a  sprout,  an  ovary,  the 
organic  rudiment  of  a  phenogamous  plant,  con- 
tained in  the  form  of  radicle  nnd  plnmoliv  within 
its  seed,  fiut  though  the  word  is  thus  diversified 
and  eonflioting  in  meaning,  it  may  be  regarded 
as  now,  by  the  general  unge  of  botanists,  either 
an  obsolete  term,  or  a  sjnonyme  of  ovaiy.  See 
the  article  Ovabt. 

GERMINATION.  The  evolation  of  a  young 

phenoganious  plant  from  a  seed  ;  or,  in  the  lan- 
guage of  Keith,  "  that  act  or  operation  of  the 
vital  energies  of  the  organs  of  the  seed,  by  which 
tha  embryo  is  extricated  from  its  envelopes,  and 
converted  into  a  plant."  Tlic  word  germination 
was  formerly  used  in  a  correspondingly  loose 
manner  to  the  word  germen,  and  made  to  mean 
the  evolution  of  a  twig  or  shoot  from  the  hnd  of  a 


If 


growing  plant,  or  the  process  of  reproduction  i 
from  the  buds  of  tubers,  kyers  and  cuttings; 
and  it  still  is  occasionally  empkyed  to  signify 
every  kind  of  vegetable  reproduction,  and  in  par- 
ticular the  reproduction  of  plants  from  their  or- 
ganic rudiments,  whether  the  seeds  of  phcnogams 
or  the  sporules  of  cryptogams.  But  by  modem 
Bctcntitic  usage,  as  well  as  by  obvious  propriety, 
it  now  bears  a  restricted  sense  correlative  to  the 
word  ovary,  and  therefine  designates  reyrodnetaon 
only  from  a  cotyledonous  organism. 

The  organic  rudiments  of  crj'ptogaras  contain 
neither  cotyledon,  radicle,  nor  plumule,aud  do  not 
grow  nnifimttly  firom  two  constant  points  of  the 
surface;  but  are  mere  homogeneous  masses  of 
cellular  substance,  and  send  out  their  ineremenks, 
whether  perpendicularly,  vertically,  or  horison* 
tally,  from  whatever  place  is  so  situated  in  refer- 
ence to  the  contact  or  action  of  external  agencies 
as  to  be  stimulated  iuto  development  The 
sporalfls  of  ferns  are  produced  on  the  back  of  the 
fronds;  those  of  mosses,  in  small  capsules  or 
tims;  and  those  of  lichens  and  fungi,  from  tubes 
within  the  substance  of  the  plants.    But  though 
the  sporates  of  all  the  mors  hi^y  organised 
cryptogams  are  more  or  h-ss  sulject  to  micro- 
scopic observation,  and  might,  by  a  prodigal  act 
of  classilicatiou,  be  brought  into  tbe  same  cate- 
gory as  seeds,  so  as  to  be  described  as  genuinat- 
ing,  tho!^L>  of  the  more  simply  organized,  and 
particularly  of  lichens  and  fungi,  are  so  exceed-  ' 
ingly  minute  as  to  aaoape  the  most  penetrating 
effort  at  detection,  nnd  so  profoundly  obscure  as  1 1 
to  conceal  their  process  of  development  fr-mi  tlie  ■  | 
most  searching  investigation.    Millions  ui  mil-  ^ 
lions  of  sporales  are  known  to  arise  from  n  «n^ 
puff-ball,  atid  many  hundreds  firom  the  common 
blue  fungus  of  che»    :  nnd  inconceivable  nuna-  ^ 
bors — ^far  more  than  any  lutelUgible  arithmetic 
can  express  must  annXiaUy  arise  from  tbe  plants 

of  every  species  of  lichen  and  fungus,  und  float  in- 
visibly in  the  atmosphere,  beyond  all  reach  of 
either  microscopic  or  chemical  detection,  careering 
hither  and  thither  upon  nveiy  current  of  air, 
detaching  myriads  upon  every  pinion  of  the 
slightest  breeze,  and  ready,  on  every  concurrence 
of  frvouraUe  oinMimstaaoes,  to  atta^  thtnnadves 
to  their  natural  IkidniSi^  and  commence  tbe  de-  ! 
velopment  of  a  progeny  of  plants.  Reproduc- 
tion from  these  detached  and  living  midocttles  is  |  • 
now  well  vndMfstood,  partly  from  tbn  analogy  of  '  | 
all  vegetable  existence,  partly  from  the  ulterior  \  \ 
growth  of  the  minnte  lichens  and  fungi  them-  I 
selves,  and  partly  from  observation  of  the  most  ' 
highly  organiaed  speoics  of  their  own  ordeva  or  of  | : 
orders  closoly  akin  to  tht-m  ;  and  it  is  distinctly  j 
known  to  afford  not  a  shadow  of  countenance  to  | 
the  sneering  and  frigid  doctrine  of  "  equivocal 
generation,"  but  to  display,  in  eommoil  with  nil  i  \ 
the  otiier  functionary  work  of  cn-rtt'-J  btdngst,  the  ' 
presiding  care  and  infinite  wisdum  of  the  all- 
benevolent  Creator ;  yet  it  cannot,  withoni  cxces-  ' 
nra  violenoe  to  langtiage  and  grant  omfttmon  to 
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thought,  bo  r^;arded  ta  a  proeeat  of  tbe  nmo 

kind  as  germination.  The  organic  pbenoniGna 
of  the  two  processes  must  be  widely  different ; 
and  kom  the  ascertained  fact,  that  growing  fungi 
exhale  carboaio  acid  and  inhale  osjgen,  while 
growing  phcnngnras  exhale  oxr^pn  and  inliule 
carbonio  ucid,  the  chemical  phenomena  may  not 
improbablj  bo  altogether  oontnij. 

A  seed,  when  placed  in  the  conditions  requisitu 
to  the  (Icrelopment  of  its  organism,  sends  down 
its  radicle  to  form  a  root,  sends  up  its  plumule  to 
form  a  atenit  and  feeds  Itotli  with  the  vegetable 
albtimen  stored  up,  for  the  purpose,  in  its  cotyle- 
don or  ootyledoos.  In  some  rare  instances,  as  iu 
those  of  the  bean  and  the  oak,  a  diootyledonous 
seed,  artificially  deprived  of  one  of  its  cotyledons, 
will  evolve  and  nourish  its  radicle  and  plumule  ; 
and  in  others,  as  in  that  of  the  gourd,  a  seed, 
artificially  deprived  of  its  original  radicle  and 
plumule,  will  rcprodtice  these  organs,  and  mature 
the  second  set  into  root  and  stem.  But  the 
plants,  in  all  Mich  cuee,  are  email  and  deli- 
cate, and  never  attain  strength  or  niaturity ; 
and  all  sound  and  vigorous  plants  of  even  the 
sturdiest  species  are  produceable  only  from  entire 
seeds,  deposited  with  their  natural  envelopes. 
The  albumen  of  the  seed — not  true  albumen, 
but  popularly  called  so  on  account  of  the  supposed 
analogy  of  ite  fanetions  to  tfaoee  of  the  albumen 
or  white  of  eggs — is  gen'TiilIy  enclosed  in  a 
toughly  membranous  or  coriaceous  or  ligneous  or 
bony  case ;  and  though  it  does  not  require  this 
envelope  for  ai^  purpose  immediately  connected 
with  the  process  of  germination,  it  needs  to  be 
preeerved  by  it,  up  to  the  time  of  that  process, 
botb  from  abndon  of  ite  integrity  and  from  ex- 
ternal chemical  action  upon  its  substance,  Tlie 
proximate  principles  of  which  the  albumen  prin- 
cipally consists,  are  gum,  sugar,  and  starch ;  and 
all  these  consistof  eazboB^nxjgeiif  and  hydrogen, 
in  nearly  similar  proportions,  and  are  convertible 
into  one  another;  but,  during  the  process  of 
germinatioft,  all  paee  into  mnoilage  or  hydrated 
gum  ;  and,  in  consequence  of  the  sugar  and  the 
starch  containing  more  carbon  and  less  oxygen 
and  hydrogen  than  the  gum,  oxygen  is  largely 
abeorbed  both  to  supply  the  deficiency  for  gum 
and  to  combine  with  the  excess  of  carbon  and 
carry  it  off,  hydrogen  is  largely  absorbed  both  to 
rapply  the  d^oieney  for  gnm  and  to  contribute 
to  the  reduction  of  gum  to  mucilage,  and  carbonic 
acid,  as  the  product  of  the  combination  of  the  ex- 
oeee  of  carbon  with  oxygen,  is  plentifully  expelled. 
^  By  the  continued  deposition  of  carl>on,  very  ripe 
seeds  contain  more  starch  or  flour  than  unripe 
seed*;  and  from  the  difficulty  of  reducing  ^arch 
again  into  madlage^  irtiich  muet  take  pkeein  the 
vegetating  process  before  it  can  bercadercda  eohi- 
ble  food  for  the  young  embryo,  ripe  seeds  will  be 
found  to  keep  longest,  and  to  eurvive  accidents 
of  bad  treatment  better  than  unripe  seeds;  which, 
however,  from  ha\'ing  their  food  in  a  state  more 
easily  rendered  soluble,  are  found  to  6]>ring  wore 


j  quickly,  and,  if  enffielently  fitf  adwnoed,  with 

more  vigour,  than  ripe  seeds.  In  the  process  of 
germination,  when  carried  on  iu  the  usual  man- 
ner, if  a  seed  is  picked  up,  the  cotyledons  will  be 
found  filled  with  a  soft  mucUaginous  substance, 
generally  of  a  niilky  colour  and  sweetish  taste. 
This  is  the  food  of  the  young  embryo  reduced  into 
a  soluble  state,  and  is  conveyed  through  the  ve^ 
sels  of  the  cotyledon  to  the  axis,  and  thence  to 
the  radicle  and  stem.  On  the  quantity  of  this 
food  furnished  depends  the  vigour  with  which  the 
young  plant  will  shoot ;  and  hence,  the  best  means 
of  reducing  the  albumen  of  the  seed  into  a  soluble 
food  in  the  speediest  manner,  and  in  the  greatest 
quantity,  is  the  greateet  derideratnm  to  anive  at 
in  prosecuting  enquiries  after  the  best  method  of 
furthering  the  process  of  germination." 

The  seeds  of  annual  plants  generally  retain 
their  vitality  for  a  longer  period,  and  pass  more 
promptly  into  germination  and  more  nipidly 
through  it,  than  those  of  perennial  plants.  Seeds 
which  contain  much  cil,  snch  as  those  of  dictam- 
nus,  magnolia,  myristica,  and  many  others,  perish 
vastly  sooner  than  seeds  which  arc  free  from  oil ; 
and  the  seeds  of  the  coffee- tree  and  some  other 
plants  will  not  germinate  after  being  kept  more 
than  a  few  days  beyond  the  time  of  ripening  and 
gathering.  But  the  seeds  of  a  large  proportion  of 
annuals,  and  those  of  very  many  perennials,  pee* 
sess  a  surprising  degree  of  longevity,  and  some- 
times germinate  at  such  a  remv>te  age  and  in  such 
extraordinary  drcumstances  as  to  excite  great 
astonishment.  Annual  plants  vvhich  have  been 
unknown  on  a  particular  field  or  fartu  or  district 
of  pasture-land  for  twenty  years  or  upwards,  will 
suddenly  make  a  profliae  reappearance  after  the 
breaking  \ip  of  the  land  by  the  plough;  seeds 
ca{>able  of  germinating  have,  at  the  time  of  the 
pulling  down  of  old  buildings,  been  found  embed- 
ded in  tiui  day  or  natural  mortar  with  which  the 
masonry  was  cemented;  seeds  of  wliite  clover 
have  germinated,  in  whole  crops,  as  if  by  magic, 
in  sitnations  where  they  most  have  kin  buried 
during  hundreds  of  years;  the  seeds  nf  forest  trees, 
of  species  which  must  have  Jain  locally  exter- 
minated daring  many  centuries,  or  perhaps  up- 
wards of  a  thousand  years,  bften  germinate  in 
forcst-grotind  after  a  ppeedy  clearing  of  old  trees 
of  other  species ;  and  some  sorts  of  grain  which 
were  found  in.  the  Egyptian  mommies,  and  must 
have  lain  in  them  during  several  thousand  years, 
are  said,  though  not  on  undoubted  authority  or 
with  thorough  authentication  of  ftets,  to  have 
germinated.  An  account  read  a  few  years  ago 
before  the  .\cademy  of  Sciences  at  Paris  states, 
that,  in  some  recently  discovered  tombs  at  Mouzie, 
the  head  of  a  skdeton  was  placed  on  a  heap  of 

seeds,  contained  in  a  cavity  left  in  the  Cement 
large  enough  to  hold  the  back  part  of  it,  and  that 
these  aeedsi  on  being  sown,  produced  plants  of 

ndiotropivm  Europarum ,  Medlciiio  capulina,  and 
Cevfaiirea  rrffimts.  ''The  seed  of  Veronica  hederce- 
I'olia,"'  remarks  (!.  Kegel,  the  gardener  of  the 
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Berlia  Bojal  Botanic  Garden,  "is  the  most  ro- 
markable  in  fhif  respect ;  for  sometimes,  after 
heavy  rains,  it  springs  up  on  the  sarfaoe  of  fields 
where  previously  no  trace  of  this  plant  was  found, 
so  that  it  has  been  supposed  that  the  seed  had 
Menwitlithenin.  Repeated  experimentahave, 
however,  shown  that  these  seeds,  even  in  circum- 
stances favourable  to  th'-ir  devclopraont,  liavo  lain 
for  many  year*  without  evincing  the  least  change; 
and  we  ean  tiictelbn  bdleTOwith  oeitsiiitf,  tlurt 
in  this  case  they  grew  out  of  the  gron"  !  Others, 
again,  infer  an  immediate  creation  of  many  of  our 
eommon  annoal  plants,  and  advance  many  cir- 
OUDBlanccs  in  proof  of  it,— aach  as  their  sudden 
appearance  in  great  quantities,  or  the  continn;.! 
renewal  of  the  growth  of  weeds  in  enclosed  ^r- 
den,  trUoli,  tw  ft  long  leries  of  years,  hftve  teen 
always  cji  r  f  I'ly  destroyed.  Bat  all  this  only  de- 
monstrates the  long-preserved  power  of  gerroina- 
tion  retained  by  many  seeds.  For  even  i  (  we  can- 
not diiptove  the  immediftte  ereftfeion  of  a  nnmber 
of  plants  of  the  luwost  oriiani7.ation,  yd  wlu-n  wc 
reflect  how  many  seeds  are  disseminated  by  birds 
or  by  animal  manure,  this  hypothesis,  which  can- 
not bo  admitted  in  the  present  state  of  science, 
is  entirely  set  aside.  At  Qottin;:^n,  I  bad  myself 
an  opportunity  of  observing,  on  several  occasions, 
drennstanoee  of  this  tort  One  year,  an  amraal 
plant,  AUinesa^i't'irJis,  came  up  in  great  profusion, 
which  had  not  heen  fuund  there  for  more  than 
twenty  years.  I  also  found  Jiumex  maritim  iw  and 
Cj^ptnu  /tueu9  thiek^  ovenpreading  the  bottom 

of  a  pond  that  had  been  drained  the  year  hefore, 
no  trace  of  these  plants  being  to  be  found  in  the 
neigbboorhood ;  and  what  rendered  the  circum- 
StanOe  the  more  striking  was,  that  this  pond  for 
many  year?  hal  alw.ays  l)cen  full  of  water."  Soe 
the  articles  Sssd,  (}ix>veb,  and  Aoriccltu&ai. 
Sbcm. 

The  SodMf  ibr  tt«  improvement  of  Horlienltore 

in  Pnissift  propoeos  from  time  to  time  certain  ques- 
tions, to  which  it  directs  the  attention  of  horti- 
oaltiirfats.  The  followii^  was  proposed  by  the 
Society  : — "  Is  it  true  that  the  seeds  of  the  melon 
and  cucumber,  being  preserved  for  some  years, 
yield  a  greater  abundance  of  fruit  ?"  Moat  ob- 
servers remark,  that  the  plants  obtained  from  the 
seeds  of  the  preceding  year  produce  many  leave'^. 
but  few  fruitful  flowers,  and  almost  entirely  male 
ones ;  but  that  these  same  seeds,  dried  by  the  heat 
of  the  sun  or  of  a  stove,  yield  a  greater  number 
of  fniitful  plants,  and  that  it  is  particularly  at  the 
end  of  some  years  that  they  acquire  this  property. 
The  experiments  varied  flpom  three  to  twenty 
years.  M.  Schmidt  employs  seed  from  five  to 
twelve  years  old ;  those  of  twenty  years  do  not 
grow.  Professor  Sprengelui  iiuile  says,  ho  obtained 
no  fruit  from  seed  a  year  old.  H.  d'AfenstorflT,  of 
Drebleau,  obtained  fruit,  remarkable  for  flavour 
and  size,  from  seed  of  twenty  years  old.  The  ob- 
servations of  Professor  Trefinmas  of  Berlin  afford- 
ed the  same  result.  A  vigorous  vegetation  in- 
dnoea  in  namefoos  jks^  male  flowers  in  the 


greatest  abundance,  sometimes  even  exclusively. 
This  has  been  proved  as  far  as  regards  cucumber 
seeds;  but  those  wlueh  are  too  old  produce  an 
opposite  result.    TTe  !iad  seen  seeds  of  f  v-  yf^n 
old  produce  only  female  flowers ;  they  were 
HMmndated  by  male  flowen  of  ftnother  bed,  and 
yielded  frait.    M.  Voss,  bead  gardener  at  Bans 
Souci,  sowed  on  the  17th  February  1827,  twenty- 
four  seeds  of  a  Spanish  melon  of  the  year  1790, 
being  oonseqventty  thlvtf  jem  old,  and  he  ob- 
tained eight  plants  which  gave  good  fruit.  This 
experiment,  the  most  remarkable  of  all,  will  ex- 
cuse our  citing  eleven  others,  which  he  made  wi(h 
seed  of  a  less  age,  and  of  Afferent  species.  Oooam- 
brr  seeds  of  seventpfn  y<^-\T^  afforded  the  same 
results.   M.  Yoss  adds,  that  some  seeds  of  the 
Jtthan  roaea,  of  twenty-three  years  old,  aflbvded 
very  well-conditioned  plants. 

Wc  admit,  as  incontestable,  the  above-mention- 
ed oliservations ;  and  have  already  stated  our 
eonvielion  timt  many  eeede  retain  for  n  long  time 
thr'ir  gcrminalivo  power.  The  Rev.  Mr.  White 
makes  the  following  observations  on  this  subject : 
— "  The  naked  part  of  the  Hanger  at  Selbome  is 
now  covered  with  thistles  of  various  kinds.  The 
seeds  of  thciMj  thistles  may  have  lain  pf  i  bnMy  un- 
der the  thick  shade  of  the  beeches  for  luaoy  years, 
bat  eonld  not  vegetate  till  the  son  and  nir  were 
adm  ittcd.  When  old  beech  trees  are  deaMd  ftway, 
the  naked  ground  in  a  year  or  two  becomes  covered 
with  strawberry  plants,  the  seeds  of  which  must 
have  lain  hi  the  ground  for  an  age  at  leaat.  One 
of  the  ii!iJ<l'T.i,  or  trenches,  down  the  middle  of  the 
Hanger,  close  covered  over  with  lofty  beeches, 
near  a  ocntary  old,  is  still  caUed  strawberry-«lid- 
der,  though  no  atrawberriea  have  grown  there  in 
the  memory  of  man.  That  sort  of  fruit  did  onoe, 
no  doubt,  abound  there,  and  wiU  again,  when  the 
obstmetlon  is  removed.** 

E&r  Thomas  Dick  Lander,  Bart.,  made  some 
curious  and  interesting  experiments  in  1817,  on 
the  germination  of  seeds,  which  we  shall  describe 
in  his  own  words      A  friend  of  tome  possesses 
an  estate  in  Morayshire,  a  great  part  of  which 
lying  along  the  Moray  frith,  was,  at  some  period 
not  very  well  ascertained,  but  certainly  not  less 
than  sixty  years  ago,  oovered  with  mmd,  wliioh 
hnd  been  blown  from  the  westward,  nn  1  ovor- 
whclmcd  the  cultivated  fields,  so  that  the  agri- 
eultorist  was  forced  to  abandon  them  altogether. 
My  friend,  soon  after  his  purchase  of  the  estate, 
be^n  the  arduous,  but  judicious,  operation  <^ 
trenching  down  the  land,  and  bringing  to  the  sur- 
fhoe  the  original  Uaek  mould.  Theae  epeiatloiis, 
of  improvement  were  so  productive,  aa  to  induce 
the  very  intelligent  and  entcrprieinp  proprietor 
to  undertake  lately  a  still  more  laborious  taskf 
vis.,  to  trendi  down  the  mpbrinoambent  aand  en 
a  part  of  the  property,  where  it  wa.s  no  less  than 
eight  feet  deep.   Conceiving  thia  to  be  a  favour- 
able opportunity  for  trying  some  exx>eriments  re- 
lative to  the  length  of  time  whioh  aoodi  pffeMTve 
their  power  of  vegetation,  ef«a  whaa  IniBciMd 
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in  the  soil,  I  procured  from  my  friend  a  quantity 
of  the  mould,  taken  fresh  from  under  the  sand, 
sod  carefully  avoiding  any  mixture  of  the  latter. 
This  was  instantly  put  into  a  jar,  which  waa 
stopped  up  close,  by  means  of  a  piece  of  bladder 
tied  tightly  over  its  mouth.    Jlaving  prepared  a 
couple  of  flower-poi-flats,  by  drilling  small  holes 
in  the  bottoms  of  them,  so  as  to  admit  of  the 
ascent  of  water,  I  filled  the  flats  with  some  of  the 
mould,  and  placing  them  in  a  very  wide  and 
■hallow  tub,  made  on  purpose,  I  covered  each  of 
them  with  a  large  glass  receiver.    Each  receiver, 
however,  was  provided  with  a  brass  rim,  having 
little  brass  nobe  on  it,  so  as  to  raise  its  edge  from 
the  bottom  of  the  tub,  and  leave  a  small  opening 
for  the  admission  of  air.    The  whole  apparatus 
was  placed  in  my  library,  of  which  the  door  and 
windows  were  kept  constantly  shut.    This  was 
done  on  the  17th  February  last.    It  is  now  the 
6th  of  May ;  and,  on  examining  the  flats,  I  find 
'   about  forty-six  plants  in  them,  apparently  of  four 
I  different  kinds ;  but  as  they  are  yet  very  young, 
I  I  cannot  determine  their  species  with  any  degree 
of  accuracy."   Sir  Thomas  afterwards  found  that 
1 1  the  seeds  which  germinated  were  all  highly  olea^ 
1 1  ginous ;  and  the  plants  produced  were  the  mouse- 
t '  ear  scorpion  grass,  Myosotis  tcorpioides,  the  purple 
I  archangel,  Lamium  pvrpttreum,  and  the  corn-field 
1 1  sparrey,  Spergula  arvfnsu.  The  earth  thus  experi- 
mented upon  was  taken  from  the  lands  of  Inver- 
1 1  agie.    In  October  1834,  a  British  tumulus  was 
•  {  opened  near  Malden-castle,  by  Mr.  Maclean,  who 
I   found  therein  a  human  skeleton,  and  a  portion  of 
I    the  contents  of  the  stomach,  containing  a  mass  of 
small  seeds,  which  neither  the  operation  of  the 
i    gastric  juice,  nor  the  lapse  of  probably  twenty 
)  I  centuries,  had  sufficed  to  destroy.    Many  of  these 
'  j  weds  were  subjected  to  various  careful  experi- 
>  j  ments,  to  ascertain  whether  the  vital  principle 
f  I  was  extinct ;  and  Professor  Lindley  succeeded  in 
I  j  raising  fruit  from  several  of  them,  and  in  conse- 
'  quence  ascertained  them  to  be  seeds  of  the  com- 
mon raspberry. 

The  conditions  requisite  to  vigorous  germina- 
tion— some  of  them  requisite  also  to  even  the 
feeblest  and  most  sickly  gcnnination — arc  the 
ripeness  of  the  seed,  the  exclusion  of  light,  a  cer- 
tUB  degree  of  moisture,  a  free  supply  of  oxygen, 
ft  certain  degree  of  heat,  the  presence  of  some 
mmTBonia,  and  suitable  circumstances  of  soil  and 
•e*«on — The  requisite  ripeness  of  the  seed,  as 
already  hinted,  is  not  economical  ripeness  but  phy- 
siological ripeness, —  not  the  ripeness  of  such 
hardening  and  exsiccation  as  shall  fit  the  seeds 
to  be  long  preserved  or  to  be  employed  as  food 
or  for  economical  purposes,  but  merely  the  ripe- 
ness of  completed  elaboration  of  such  proximate 
principles  as  constitute  the  proper  substances  of 
the  seeds,  and  capacitate  them  to  be  stimulated 
into  the  process  of  reproduction.  The  former 
khad  of  ripeness,  of  course,  is  necessary  for  pre- 
serving the  germinating  power  of  seeds  which 
mre  kept  for  a  considerable  time  out  of  the  ground; 
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but  the  latter  kind  of  ripeness  is  suflScient  for 
the  germination  iif  seeds  which  are  sown  imme- 
diately after  being  produced, — and,  as  already 
suggested,  it  presents  their  plumules  and  radicles 
with  a  far  more  assimilative  condition  of  their 
albumen  than  if  they  had  been  allowed  to  pass 
into  the  ulterior  ripeness.  Mr.  Keith,  in  the 
very  act  of  combating  the  notion  that  unripe 
seeds  will  germinate,  says,  "  Radish  seed,  if  left 
long  upon  the  stalk  in  a  wet  season,  will  germi- 
nate even  in  the  pod ;  also,  lemon  seed  will  some- 
times germinate  in  the  very  centre  of  its  pulpy 
pericarp,  even  before  the  fruit  is  cut  open." 

The  exclusion  of  light,  though  not  necessary 
in  many  instances  to  a  feeble  or  even  middle-rate 
germination,  is  indispensable  in  all  to  such  a 
vigorous  germination  as  comports  with  the  ob- 
jects of  cnltivation,  and  essential  in  some  to  even 
the  most  sickly  germination.  The  covering  of 
seeds  with  soil  no  doubt  serves  principally  to 
maintain  the  requisite  degree  of  moisture,  and 
to  supply  the  suitable  mechanical  circumstances 
for  the  development  of  the  radicle  and  the  plu- 
mule, and  the  best  chemical  ones  for  the  reduc- 
tion of  the  food  of  the  young  plant  by  means  of 
heat,  water,  oxygen,  and  ammonia ;  but  it  also 
promotes  the  general  process  of  germination,  but 
especially  the  absorption  of  oxygen,  the  evolution 
of  carbonic  acid,  and  the  consequent  conversion 
of  sugar  and  starch  into  mucilage,  by  the  exclu- 
sion of  light.  '*The  first  direct  experiments  that 
were  instituted  on  this  subject,"  says  Keith, 
"are  those  of  Ingenhouz.  He  found  that  seeds 
germinate  faster  in  the  shade  than  in  the  sun, 
and  hence  concluded  that  light  is  prejudicial  to 
germination.  Scnebier,  who  afterwards  repeated 
the  experiments  of  Ingenhouz,  drew  from  them 
the  same  conclupion.  *  *  Yet  in  the  face  of 
these  facts,  M.  Dccandolle  denies  that  the  exclu- 
sion of  light  is  a  necessary  condition  of  germina- 
tion, alleging  that  ho  has  known  seeds  to  germi- 
nate though  left  exposed  to  the  action  of  the 
direct  rays  of  the  sun.  I  care  not  for  what  may 
have  taken  place  in  M.  DecandoUe's  study  or 
laboratory,  or  for  what  everybody  is  said  to  know. 
I  only  ask  whether  it  would  be  prudent  in  the 
farmer  or  gardener  to  adopt  a  practice  founded 
on  the  principle  here  advocated,  and  to  sow  his 
seeds  without  screening  them  from  the  light  ?" 
Ragel  also  denies  the  connexion  between  darkness 
and  germination;  "for,"  says  he,  "though  we, 
in  proportion  to  their  size,  cover  the  seeds  with 
sufficient  earth  to  maintain  an  equal  moisture, 
we  also  scatter  the  smaller  seeds,  such  as  ferns 
and  heaths,  on  the  surface,  and  produce  the  uni- 
form moisture  by  means  of  a  glass  covering."  But 
seeds  under  a  glass  covering  dimmed  internally 
with  moisture  are  to  a  certain  degree  in  the 
shade ;  and  the  "seeds"  of  ferns  are  more  sponilcs 
than  seeds,  and  may  be  supposed  to  follow  the 
law  of  cryptogamous  reproduction  rather  than 
the  law  of  germination  ;  and  the  seeds  of  heaths 
do  not  differ,  in  the  natural  circumstances  of 
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their  g«Rhiiuiti<Mi,  from  the  weds  of  oCher  pbe' 

nogains  of  tlie  mountain  and  the  wIldr-rneBS  ;  and 
the  analogy  of  the  growth  of  all  phcnogams — 
that  they  absorb  carbonic  acid  and  exhale  oxygen 
during  the  day,  and  absorb  oxygon  and  exhale 
carbonic  acid  during  the  night— distinctly  ^ug- 
gests  that  the  chemistry  of  germination  is  a  n^ht 
proeeafl)  er  one  feqniring  the  eselatf«ii  of  Hj^t. 
Wb At  if  the  alleged  instances  of  germination  in 
Decaadulle's  stud/  occurred  in  coo^quenoe  of 
great  length  in  the  utifiaial  night  of  tiie  epwrt- 
ment,  and  in  spite  of  a  comparatively  brief  play 
of  sunshine  during  the  day  ?  The  etTect  of  light 
upon  a  seed  seems  to  be  to  reduce  its  oxygen  to 
ft  nininraiD,  to  fix  or  thorooghly  indimte  the 
carhon  of  the  sugar  and  the  starch,  and  so  t  - 
parch  the  whole  of  the  albumen  as  to  render  it 
irrednoible  into  maoihgtt.  A  good  preoftntien  in 
reference  to  all  seeds  intended  for  sowing,  there- 
fore, is  to  keep  them  in  dftrkness  or  «t  least  in 
deep  shade. 

A  eertain  degree  of  moiatore  is  known  to  every 

cultivator  to  he  essential  to  gennirjp.ti  n.  Dry 
seeds,  especially  if  kept  in  tlie  shade,  endure  a 
wide  range  of  temperature,  and  great  and  sudden 
transitions  of  ik,  without  undergoing  any  appre- 
ciahle  chansre :  and  nil  s<>ed.s  intended  to  bo  kept 
from  geriuiuatiug  must  be  preserved  in  a  state 
of  perfect  (k«edom  from  moisture.  A  dry  seed,  if 
much  heated,  may  lose  its  vitality,  but  will  stern- 
ly refuse  to  germinate  j  and  may  be  exposed  to 
tiie  bwest  temperature  of  the  frigid  cone  without 
sustaining  any  injury.  But  a  seed  which  has 
imbibed  moisture,  whether  it  was  undeveloped 
or  germinating,  freezes  m  proportion  to  tlie  de- 
gree of  its  organic  excitement  or  of  its  actual 
growth,  or  according  to  the  climate  of  its  native 
aone ;  and  it  is  killed,  not  so  much  by  the  chemi- 
cal action  of  the  ibrOM  at  pby  in  temperature, 
as  hjr  the  mechanical  effect  of  oongeUtion  in 
rupturing  its  organism,  or  in  suddenly  arresting 
the  progress  of  the  vegetative  excitement  or  de- 
velopment. Either  water,  or  some  liquid  which 
chiefh'  C'i!i'^'.i?t:'  L.f  it,  is  cpfont t:il  to  lictli  t!ip  coiu- 
mcncemettt  and  the  progress  of  gernuaution, — 
essentjal  not  only  fertile  supply  of  hydrogen  in 
the  conversion  of  sugar  and  starch  into  gum,  and 
of  water  in  the  conversion  of  gum  into  mucilage, 
but  fur  the  maintcoaace  of  audi  a  mechanical 
condition  of  the  organism  as  will  promote  physi- 
cal development  and  increase.  Rain,  therefore, 
is  always  acceptable  to  the  farmer  and  the  gar- 
dener soon  after  they  have  sown  their  seeds ;  and 
when  no  rain  falls  within  certain  limits  of  time, 
water  must  he  artificially  supplied,  or  the  seeds 
will  perish.  Yet  less  moisture  is  re<]uired  fur 
some  kinds  of  seeds  than  for  others  ;  and  a  mode- 
rated degree  of  moisture  is  re<}ui^ito  for  all.  If 
moisture  be  deficient,  either  in  aridity  of  soil  or 
in  drought  of  weather,  the  seeds  will  not  germi- 
nate ;  and  if  moisture  be  excessive,  in  either  the 
wetness  of  soil  or  the  extreme  rainlaess  of  the 
weather,  the  seeds  will  rot. 


A  free  supply  of  oxygen,  from  ahnndantaaeas  ji 

and  circulation  of  atmospheric  air,  is  essential  to  ' 
germination.    The  oxygen  not  only  comlsBSi  ^1 
with  the  excen  of  carbon  present  in  the  lAvoKS, 
and  carries  it  olT  in  a  gaseous  foim  SO  as  to  leivt  ! 
the  remaining  substances  in  the  proper  chemical 
condition  to  serve  as  food  to  the  radicle  and  the  | 
plnmnle,  but,  in  combining  with  the  eaibon  asd  ' 
effecting  its  combustion,  it  eteadily  generatcj  i 
valuable  proportion  of  the  heat  which  constitutes 
another  requisite  of  germination.  SomelettM^  ^ 
seeds  mtaroduced  by  Ray  into  the  reociver  of  si 
air-pump,  would  not  germinate  while  the  receiver  | 
continued  to  be  exhausted  of  atmospheric  sir,  | 
but  gemdnated  when  the  air  was  re^dnittei  I 
'  If,"  snrs  Rogel,  "a  number  of  seeds  arc  put  ia 
a  little  water,  which  should  not  exceed  more  thaa 
from  10  to  80  times  their  bulk,  nnd  tH  oemmt- 
nication  with  the  surrounding  atmosphere  be  out  ; 
off,  so  that  the  water  may  not  absorb  un y  oTVTfn 
from  it,  the  seeds  do  not  germiuutc,  aiiiiuugh 
plaoed  ia  ft  snfflclently  hi^  temperature.  Wbsa 
the  same  experiment  is  repeated  with  a  propor- 
tionately larger  quantity  of  water,  th^  find  is  i 
it  sttffident  oxygen  to  enaUe  them  to  genniosle; 
Old  seeds  germinate  sooner  ia  pnre  oxygen  thao 
in  atmospheric  air,  when  oxygen  is  by  degree* 
absorbed,  and  carbonic  acid  given  out.    As  'a 
well  known,  the  absorbed  oxygen  bums  with  tlie 
carbon  of  the  plant,  and  thereby  forms  the  car- 
bonic acid  which  is  emitted ;  this  may  be  con- 
sid«ed  as  ft  sort  of  brenthing  process,  by  whidi 
when,  as  in  this  case,  it  takes  place  in  a  high 
degree,  it  produces  the  high  temperature  which 
is  observable  in  gcrminatiug  Be«<l»  when  masj 
are  together.*'  <*The  ftir,**  sajn  Mr.  Lymburo, 
"yields  the  oxygen  necessary  in  nl  stracting  the 
carbon,  in  the  state  of  carbonic  add,  from  the 
starch,  and  converting  it  into  sugar  nnd  mucilig^  ' 
which  may  be  fiuniUftrly  illustrated  in  the  sweet- 
ness of  malting  grain  and  germinating  potatoesi  , 
A  heat  of  IHO^  is  required  to  reduce  fetarch  to 
solubility;  and  it  is  not  exactly  known  how  so 
much  heat  is  generally  acquired.  The  disengage- 
ment of  the  oxygen  sets  <Mdoric  free ;  and  hence, 
seeds  moistened  and  thrown  into  n  heap  to  ge^  i, 
minate  are  found  to  generate  a  great  heat" 

But  irrespective  of  the  internal  heat  generated 
by  the  oxygenic  combustion  of  carbon,  a  certaia 
degree  of  external  heat  in  soil  and  air  is  indi^ 
pensable.    No  seed,  so  far  as  is  known,  ever  per- 
luinated  at  or  below  the  freezing  point  of  watery 
for  in  eonseqnenee  of  the  want  of  suffident  heat  ; 
to  maintain  the  surrounding  moisture  in  a  liquid 
Condition,  a  seed  lodged  in  soil  at  or  below  the 
freezing  point  of  water  is  as  destitute  of  a  supply 
of  moisture  as  if  it  lay  in  perfectly  arid  sand  or 
in  a  pcrf  ct!r  dry  atmoi?phere.     Few  secf^s  of 
weeds,  therefore,  germinate  during  our  ordinary  , 
winters ;  and  yet  tl^y  are  not  so  internally 
as  to  suffer  disruption  of  their  organism  or 
structien  of  their  vitality ;  for  on  the  return  of 
spring,  when  the  temperature  ri^es,  and  thses 
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ind  heats  the  ground,  they  freely  fcrminate. 
The  degree  of  requisite  heat  generally  admits  of 
I  a  wide  range,  and  yet  has  well-defined  liniitfl,  and 
I  very  considerably  varies  according  to  the  habits 
i  of  the  plants  and  the  character  of  their  native 
I  xone.   Seeds  which,  in  storage  and  in  a  perfectly 
dry  state,  would  be  uninjured  by  a  prolonged  heat 
I  of  iG7°  of  Fahrenheit,  would,  if  lodged  in  the  soil 
I  and  supplied  with  the  air  and  moisture  requisite 
for  germination,  he  killed  by  two  or  three  days 
I    continuance  of  a  heat  of  from  111'*  to  122°;  and 
I    while  seeds  of  British  indigens  will  germinate  in 
I    a  heat  not  many  degrees  above  the  freezing-point 
, '  of  water,  the  seeds  of  exotics  from  the  tropics 
I    will  not  germinate  in  a  lower  heat  than  that  of 
oar  garden  hotbeds  and  greenhouses.    On  the 
j   former  of  these  accounts,  the  seed  in  seed-rooms 
,    ought  never  to  be  exposed  to  the  direct  heat  of 
the  stove;  and  on  the  latter,  garden  seeds  require, 
>    according  to  prevailing  practice,  to  be  classitied 

into  hardy,  half-hardy,  and  tender. 
I      The  presence  of  ammonia,  and  also  a  proper 
1    b&lance  or  commixation  of  the  other  chemical 
forces,  are  likewise  requisite.  A  small  proportion 
of  nitrogen — not  in  all  cases  indeed,  but  in  many 
^  — is  taken  up  in  the  early  stages  of  germination ; 
and  this  can  he  supplied  only  as  it  occurs  in  am- 
monia.   See  the  article  Azote.    Ammonia  pro- 
I '  bably  acts  also  as  both  a  chemical  force  without 
and  a  stimulating  force  within ;  and  if  not  sup- 
plied as  a  proximate  principle  of  animal  manure 
in  the  soil,  it  readily  obtains  access  to  seeds  in 
its  state  of  solution  in  rain  water.  The  supply  of 
ammonia,  in  fact,  even  more  than  the  accelerating 
.    of  the  play  of  oxygen,  may  be  a  reason  why  rain 
I  water  or  a  dilution  of  liquid  manure  acts  so  much 
more  favourably  than  waterings  from  a  pond  or 
I  stream  in  promoting  germination.    But  the  ba- 
,  lance  of  forces,  particularly  between  heat  and 
<    rain  water,  and  between  both  and  the  aeration 
of  the  soil,  is  of  the  highest  moment.   "  Any  one 
I  can  observe,  every  year,"  remarks  Ragcl,  "how 
the  seed  sown  in  the  open  ground  after  the  first 
warm  spring  rains  suddenly  springs  up,  if  the 
ground  has  been  sufficiently  moist  before.  But 
I  this  does  not  seem  to  be  occasioned  by  heat  alone, 
as  the  same  effect  may  be  observed  in  temperate 
seed-beda,  kept  regularly  warm  and  moist,  when, 
'  by  removing  the  sashes,  they  are  exposed  to  the 
I  influence  of  the  atmosphere  and  a  gentle  rain. 
I  A  greater  quantity  of  oxygen  seems  then  to  l>e 
present  in  the  rain  water  and  the  air,  which, 
,  penetrating  with  the  rain  into  the  ground,  ex- 
'  cites  the  seed  to  the  greatest  activity."  "Alka- 
lies,** says  Mr.  Lymbum,  "  are  also  found  useful 
I  in  furthering  the  process,  and  arc  generated 
'  whilst  it  is  going  on.    Perhaps,  also,  the  starch 
■  is  more  soluble  in  its  state  of  combination  than 
when  extracted ;  and,  to  all  perceptible  causes, 
we  must  add  that  vital  energy  so  everywhere 
I  necessary,  and  so  little  known.    In  soils  which 
have  bteu  properly  prepared,  by  being  broken 
into  very  small  particles,  confined  air  is  generated 


which  so  increases  the  heat  as  to  be  perceptible 
even  to  the  touch  ;  and  hence  the  benefits  of  well 
pulverized  ground,  and  of  covering  with  pieces 
of  glass  and  flower  saucers,  &c.,  to  increase  the 
heat  and  retain  the  moisture,  and  thus  further 
greatly  the  vegetation  of  the  seeds ;  and  hence 
the  difierent  quantities  of  heat  and  moisture 
requisite  for  seeds,  according  as  they  are  dry  and 
farinaceous,  or  oily  and  mucilaginous.  Very  dry 
farinaceous  seeds,  as  the  acacia  and  others  of  that 
tribe,  are  benefitted  by  immersion  in  boiling  wa- 
ter ;  and  hence  the  reason  why  either  heat  or 
moisture  of  itself  is  not  sufficient,  and  even  hurt- 
ful, if  carried  to  excess,  either  in  the  germination 
of  seeds  or  the  bud  or  embryo  of  the  tuber  of  the 
potato,  as  illustrated  in  the  three  consecutive 
springs  preceding  I&37,  in  which,  from  the  drought 
and  heat  acting  on  the  substance  of  the  newly 
cut  tuber,  without  the  advantage  of  moisture, 
the  albumen  has  not  been  reduced  into  a  soluble 
food,  or  in  such  small  quantity  as  not  to  be  suf- 
ficient to  produce  the  development  of  the  bud  or 
shoot." 

We  have,  in  a  considerable  degree,  noticed  in- 
cidentally the  chemical  phenomena  of  germina- 
tion ;  but  we  must  say  something  more  respecting 
them  inthewayof  direct  notice.  Though  theymay 
be  advantageously  exhibited  and  summarily  view- 
ed as  consisting  simply  in  the  transmutation  of 
starch,  sugar,  and  gum  into  mucilage  by  means  of 
moisture,  heat,  and  atmospheric  oxygen,  yet  they 
are,  in  reality,  greatly  more  complicated  as  to 
both  the  forces  which  cause  them  and  the  phases 
which  they  assume.  Even  the  strictly  farinaceous 
or  amylaceous  seeds,  of  which  we  particularly 
speak — to  the  exclusion  of  the  oleaginous  seeds, 
the  aromatic  seeds,  and  other  classes  of  divcrsifi- 
edly  constituted  seeds— exhibit  much  multiplicity 
both  of  constitution  and  of  chemical  change.  The 
nitrogenous  principle  gluten  is  a  highly  important 
though  small  constituent;  this  passes,  in  the 
earliest  stages  of  excitement,  into  diastase,  the 
principle  or  force  of  fermentation ;  the  diastase, 
in  combined  operation  with  heat,  moisture,  and 
probably  other  forces,  breaks  up  the  dextrine  or 
ultimate  principle  of  the  starch,  and  induces  the 
process  or  series  of  changes  which  constitutes 
fermentation ;  this  process  issues  in  the  disap- 
pearance of  starch  and  the  abundant  substitution 
of  grape  sugar  ;  the  sugar  is  closely  akin  to  gum 
in  chemical  constitution,  and  evolves  from  the 
fermentation  in  a  hydrated  condition,  and  exists 
so  long  in  its  proper  saccharine  character  as  al- 
most to  seem  the  ultimate  product,  and  passes  by 
very  insensible  degrees  into  the  final  mucilage ; 
and  conjointly  with  some  or  all  of  these  phenom- 
ena, oxygen,  hydrogen,  alkalinity,  heat,  and  elec- 
tricity play  respective  or  co-operating  parts  which 
render  the  aggregate  chemical  phenomena  of  ger- 
mination exceedingly  complicated.  Yet  several 
of  the  constant  phenomena,  as  well  as  one  or  two 
incidental  or  inducible  ones,  are  not  only  capable 
of  being  separately  viewed  and  tested,  but  possess 
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much  practical  interest,  either  in  explaining  some 
accidents  to  which  cultivation  is  liable,  or  in 
suggesting  some  methods  by  which  germination 
may  be  facilitated. 

An  artificial  process  of  converting  tho  starch 
and  gluten  and  general  albumen  of  seeds  into 
grape  sugar  and  gum,  has  been  so  successfully 
performed  by  chemists  as  beautifully  to  illustrate 
the  chemistry  of  germination.  First,  starch  is 
made  into  a  paste  with  a  little  cold  water  ;  next, 
the  paste  is  diluted  and  stirred  up  with  boiling 
water  till  it  forms  a  consistent  mass  similar  to 
what  is  used  in  book-binding ;  next,  some  glutin- 
ous matter  of  plants  and  some  uf  the  albumen  of 
seeds  arc  added ;  and  next,  the  mixture  is  placed, 
during  several  days,  in  a  tolerably  high  tempera- 
ture ;  and  it  there  by  degrees  becomes  sweet  and 
mucilaginous,  undergoing  a  transmutation  of  its 
starch,  gluten,  and  albumen  into  sugar  and  gum. 
A  similar  result  may  be  obtained  by  l>oiling 
the  mass  with  diluted  acid,  vmd  placing  it  in  a 
terapcratur*;  of  from  SG"  to  51^  of  Fahrenheit, 
either  with  or  without  exposure  to  the  open  air  ; 
but  in  this  case,  a  quantity  of  starchy  woody 
matter,  of  the  nature  of  lignine,  and  indissoluble 
in  water,  is  also  formed.  The  fermentation  of  the 
germinating  process  is  essentially  tho  saccharine 
one,  and  strictly  the  same  as  occurs  in  the  well- 
known  process  of  malting;  and  the  abundance  of 
grape  sugar  which  results,  or  even  the  ulterior 
mass  of  saccharine  and  gummy  mucilage,  may 
readily  be  detected  in  germinating  seeds  by  the 
palate,  and  renders  them  deliciously  palatable  to 
many  animals,  and  constitutes  their  grand  attrac- 
tion to  insects  and  vermin,  affording  ample  ex- 
planation why  pease  and  other  seeds,  during  the 
period  of  the  saccharine  fermentation  which  pre- 
cedes and  accompanies  the  development  of  the 
radicle  and  the  plumule,  are  so  greedily  preyed 
upon  by  mice  and  other  notorious  garden  depre- 
dators. 

"  It  was  long  ago  pointed  out  by  M.  Raspail 
and  others,"  says  a  writer  already  quoted,  "  that 
the  ultimate  particles  of  starch  consist  of  a  sub- 
stance similar  to  gum,  which  he  calls  dextrine, 
enclosed  in  a  shell ;  this  substance  is  not  difficult 
of  solution  itself,  but  it  cannot  take  pUioe  till  the 
shell  is  burst, — which  requires  a  very  high  heat 
and  the  assistance  of  other  substances,  as  alkalies 
and  the  principle  called  diastase,  the  agent  in 
fermentation.  We  thus  see  that  the  food  of  ani- 
mals and  plants  needs  similar  preparation — in  so 
far,  at  least,  as  regards  this  substance.  Uy  the 
assistance  of  heat,  soda,  and  yeast,  which  contains 
diastase,  the  flour  is  prepared  into  a  loaf,  which  is 
more  easily  made  available  as  food  in  the  stomach 
than  would  be  the  grain  itself;  so,  by  adding 
alkalies  to  assist  in  the  action  of  the  natural 
diastase,  formed  by  the  plant  itself  from  the 
nitrogen  of  the  seed,  or  by  adding  yeast  where 
this  is  deficient,  or  other  substances  containing 
nitrogen  to  allow  the  formation  of  diastase,  and 
by  increasing  heat  in  the  soil,  we  assist  and  in- 


crease the  efforts  of  Nature,  and  a  greater  produce 
is  the  result.    It  has  also  been  ascertained  that 
electricity  is  connected  with  all  transformations 
or  changes  of  organic  substances,  either  as  cau^ 
or  effect :  when  electricity  is  present,  it  accek-r- 
atos  or  causes  chemical  decomposition ;  and  when 
chemical  decomposition  takes  place,  electricity  is 
developed  always,  says  Dr.  Carpenter,  though  pt-r- 
haps  in  some  instances  absorbed  again  by  tho 
new  state  of  the  compound.    M.  Maltuen,  in 
experiments  made  some  years  ago  with  seeds, 
found  that  they  germinated  much  sooner  at  the 
negative  or  alkaline  pole  of  a  galvanic  battery, 
than  at  the  positive  or  acid  pole ;  and,  following 
up  these  discoveries  by  enclosing  seeds  in  phials 
of  alkalies  and  acids,  he  found  they  germinated 
quickly  in  the  former,  and  with  ditliculty,  some- 
times not  at  all,  in  the  latter.    Connected  with 
the  same  subject  are  the  recent  experiments  of 
Dr.  Horner,  on  the  differently  coloured  rays  of 
the  spectrum  ;  the  violet  or  deoxidizing  end  pro- 
duces a  chemical  effect  similar  to  the  negative  or 
alkaline  pole,  and  the  red  end  produces  the  posi- 
tive or  acid  elFect  by  the  retention  of  the  oxygen." 
The  alkalies  used  in  the  experiments  of  M.  Mal- 
tuen were  potash  and  ammonia  held  in  scAution 
by  water,  and  the  acids  used  were  the  sulphuric, 
the  nitric,  and  the  acetic  ;  and  the  seeds  germin- 
ated in  the  alkalies  in  30  hours,  and  were  well  de- 
veloped in  them  in  40  hours,  but  took  7  days  to 
germinate  in  the  sulphuric  and  the  nitric  acids, 
and  did  not  germinate  in  the  acetic  acid  in  a 
month. 

Some  successful  experiments  were,  a  few 
years  ago,  conducted  in  the  ordinary  course  of 
nursery  cultivation,  by  Mr.  Lymburn,  founded  on 
the  ascertained  influence  of  alknlinity  upon  ger- 
mination.  "  1  was  induced,"  says  he,  "  to  try  the 
effects  of  these  theoretical  opiniona  on  some  very 
old  spruce-fir  seed  in  1830,  whicli  had  been  three 
years  out  of  the  cone.    The  year  before,  1^33, 
some  of  the  same  seed  did  not  produce  one-sixth 
part  of  a  crop ;  and  I  had  good  reason  to  sup-  , 
pose  that  it  would  be  worse  the  next.    The  year 
before  when  the  seed  was  damped  to  accelerate  i 
germination,  it  had  a  musty  fungous  smell,  and 
the  seed-leaves  came  up  yellow,  and,  hanging  by 
the  ends  in  the  ground,  had  not  strength  to  free  | 
themselves  from  the  soil.    In  183G,  however,  j 
after  being  damped,  I  added  quicklime  in  the 
state  of  powder,  which,  besides  furnishing  an 
alkali,  has  a  great  afhnity  for  carbonic  acid  ;  and  ; 
I  kept  the  limed  seed  damp,  from  the  use  of  a  | 
watering- pan,  for  10  or  12  days;  at  the  end  of  ' 
which  time,  it  had  swelled  off  plump,  and  had  all 
the  sweet  smell  of  the  sugar  formed  in  healthy  j 
seed  when  malted  in  this  way ;  and  when  deposit-  ' 
ed  in  the  ground,  it  was  not  lung  in  pushing  I 
through  its  seed-leaves  as  healthy,  upright,  and 
dark  green  in  tho  colour  as  tho  first  year  it  was 
sown ;  and  the  seedling  spruce  was  strong  and 
healthy.   The  reasons  why  I  preferred  lime  were 
its  cheapness,  and  the  affinity  of  quiuk-limo  fur 
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carbonic  acid.  As  to  its  alkaline  properties  goda 
b  nraeh  man  powerfiil;  but  lime  iietnei  to  be 

that  which  had  prodaoed  most  effect  in  the  ez^ 
poriments  of  M.  Payen  and  othors  on  (ho  name 
subject.    The  seed  must  be  carefully  kept  damp 
till  sown,  as  tho  dry  powdor  is  apt  to  corrode ; 
rind  seed;  do  not  sait  well  to  have  their  dormant 
powers  brought  into  action  without  being  sustain- 
ed, which,  if  ftr  fenrard  nnd  sererdy  ehei^ed, 
may  destroy  life  altogether.   Since  wc  experi- 
mented as  above  on  the  spruce-fir  food,  we  hare 
tried  the  quicklime  on  magnolias  and  other  weak- 
grovring  seeds  difBoult  to  start,  snd  feand  them 
to  germinate  sooner,  and  make  stronger  plant? 
\ '  titan  usuaL  Some  others  who  have  tried  it  have 
'  also  found  it  of  benefit  It  is  to  seeds  oontaining 
their  albumen  principally  in  the  form  of  starch, 
^  that  it  will  be  of  most  benefit,  and  to  those  which 
'  have  been  hurt  by  long  keeping  dry,  or  by  being 
'  exposed  to  great  heat." 

Tlie  u^o  of  oxygenisin^  substances  as  artificial 
I ,  aidj  to  gorminatiun,  is  said  to  have  been  highly 
'  \  saoeeasfol  in  some  experiments  of  l*rofessor  Otto 
of  Berlin,  arul  might  st'cm  to  ha  strongly  recora- 
1 1  mended  by  the  known  great  power  which  oxygen 
1 1  exerts  throughout  the  germinating  process.  But 
I  ^  in  the  case  <^  fivinaceous  seeds,  any  higher  pro- 
portion of  oxygen  than  abotit  one-third  of  all  the 
,!  air  which  has  aooess  to  them,  or  a  very  small 

I  { |noporti<m  more  than  mitnvsUy  existe  in  our 
^  atmosphere,  seenis  to  he  citlior  quite  useless  or 

perhaps  hurtfuliy  stimulating.  Oxalic  acid,  in 
particular,  has  been  strongly  recommended  for 
its  evolution  of  oxygen ;  but,  in  experiments  npon 
ftarchy  seeds,  it  has  not  been  obsen'cd  to  pro- 
dace  any  effect.  Different  strengths  of  oxygenic 
sir,  indeed,  operate  with  equal  boieiit  vpoo  seeds 
of  ilifTerent  constitution ;  and  probably  a  hiph 
proportion  of  oxygen  may  act  with  all  the  benefit 
Professor  Otto  asserts  upon  seeds  containing  much 
oil,— *'wluch  Wn\^  a  sabstance  nearly  destitnte 
of  oxygen,  will  therefore  require  an  extra  quan- 

I I  tity  of  that  substance,  more  than  is  found  in  the 
1 1  atuosphere,  to  rednoe  the  food  to  a  soluble  state." 

Alkalino  action,  on  the  contrary,  appears  to  be 
j ;  nearly  as  useless  to  oleaginous  seeds  as  it  is  bene- 
,|  ficiil  to  farinaceous  ones.    "Wc  never,"  says 
I  Xr.  Lymbum,  "  found  damfMng  or  liming  produc- 
'  tive  of  much  bf^nefit  to  turnips  and  other  oily 
I  Medt;  but  to  all  containing  starch  or  flour,  which 
I  it  by  ftr  the  greatest  number,  the  time,  we  are 
convinced,  will  he  of  great  benefit,  and  is  per- 
I ,  h&ps  the  main  reason  why  wheat  prepared  by 
,  >t«epiag  in  lime  and  other  substances,  and  pota- 
toes dusted  with  lime  after  cutting,  have  been 
benefited."   A  solution  of  chlorine  in  t\-ntcr,  whin 
Applied  judiciously  and  within  certain  limits, 
I ,  i*  also  known  to  be  a  powerful  stimulator  of 
germination,  and  w;is,  for  some  time,  absxirdly 
•opposed  to  produce  its  eflect  by  the  evolution  of 
oxygen ;  but  it  requires  to  be  applied  with  great 
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tho  seeds.  "The  same  effect,"  says  Kegel,  an 
eflfbet  simifaur  to  the  stimulating  ime  of  eUorine, 

**h  \^  lis  been  observed  in  seeds  which  vegetated 
entirely  in  the  dark  ;  and  as.  accordins^  to  tlie 
observations  of  Gdppert,  iodine  and  bromine, 
in  conjunctioin  with  hydrogen,  prodnoo  s  similar 
effect,  it  appears  that  both  these  matters  hasten 
the  prooess  of  assimilation.  It  cannot  be  de- 
nied that  an  these  substanoes  noodaiatc  ger- 
mination; but  to  the  praetieal  gaidsner,  they 
must  be  considered  as  experiments  unfit  for  gen- 
eral practice ;  fur  tho  young  plants  thus  called 
into  existence  grow  sickly  throogh  the  adt^ 
mcnt,  and  die  off, — which  cannot  surprise  us, 
sm  the  same  effect  is  seen  when  plants  of  cold 
climates  are  reared  too  wannly,  and  are  not  ]riaced 
in  a  cooler  situation  after  germination."  Thus, 
though  the  means  of  artificially  promoting  ger- 
mination were  more  numerously  and  thoroughly 
known  than  tlicy  are^  they  would,  in  every  earn, 
require  to  be  used,  not  as  etirniil;iTit^  hut  as  re- 
storatives and  supplemental  forces, — not  to  over- 
work the  principles  fully  and  headthily  «dsting 
in  the  seeds,  but  either  to  compensate  some  loss 
of  these  principles,  or  to  bring  some  correlative 
and  extraneous  principle  into  ancillary  action. 

The  organic  phenomena  of  gunnination  are 
quite  interesting  as  the  chemicaL  A  seed 
soon  after  being  placed  under  the  conditions 
requisite  to  germination,  begins  to  inhale  air,  to 
imbibe  moisture,  to  soften,  and  to  swell.  Soften- 
ing of  substance  and  increase  of  volume,  indeed, 
will  occur  also  in  a  dead  seed  soaked  in  water, 
SO  that  these  alone  do  not  constitute  the  oom- 
mcncoment  of  germination ;  yet  they  always  ac- 
company it,  and  are  the  earliest  symptoms  of  its 
existeneet.  Many  a  germinating  seed  also  very 
soon  assumes  a  greenisli  hue.  TIic  radicle  is  next 
prolonged  beyond  the  limits  which  it  would  attain 
in  consequence  of  mere  soaking;  it  then  pene- 
trates tho  husk,  through  the  micropylus, — a  very 
small  hulo  in  the  husk,  corresponding  to  the 
point  of  the  radicle  i  and  it  bursts  the  husk  at 
this  point,  oontinnes  to  make  ineremento  to  ito 
length  by  the assimihiticm  of  nourishment  from  the 
cotyledon  or  cotyledons,  and  pushes  its  way  down- 
ward into  the  soiL  The  cotyledon  or  cotyledons, 
unless  they  be  hypogean,  burst  forth  after  the 
perforation  or  rupture  of  the  husk  ;  the  plumule 
or  first  real  leaf  is  developed  from  within  or  from 
between  the  eotykdon  or  ootyU^ns;  and  the 
rudiment  of  the  future  stem,  unless  the  species 
be  steralcss,  finally  rises  from  the  ascending  or- 
ganism, peers  up  into  the  air,  and,  together  with 
the  leafy-expansion  of  the  cotyledon  or  cotyledons, 
comjilotes  the  constitution  of  tlie  plantlet,  and 
terminates  its  dependence  for  nutrition  upon  the 
food  hitherto  supplied  by  the  seed. 

JTaI[)iglii  (•h)sely  observed  tho  organic  phenom- 
ena of  germination  as  exemplified  in  tho  seeds  of 
the  gourd.   "At  the  end  of  the  first  day,  the  i 


caution, — for  either  in  over-dose  or  under  wrong  i  were  considerably  swollen,  and  the  envelopes  so 
oonditions^  it  inMibly  destroys  the  vitality  of  |  much  moistened  that  a  fluid  ooied  out  of  them 
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when  pressed  with  the  finc^er.  A  hole  was  also 
discoverable  in  the  envelopes  at  the  summit  of 
the  seed,  through  which  the  moisture  seemed  to 
be  conveyed  to  the  cotyledons,  which  had  already 
begun  to  assume  the  form  of  seminal  leaves.  At 
the  end  of  the  second  day,  the  interior  membrane 
seemed  to  be  somewhat  torn,  and  the  plantlet 
somewhat  extended,  exhibiting  on  a  transverse 
section  taken  about  the  middle,  longitudinal 
fibres,  and  trachea;,  as  well  as  cells,  bark,  and  pith. 
The  radicle  was  also  distinctly  visible.  At  the 
end  of  the  third  day,  the  exterior  membrane  had 
become  more  brownish,  and  its  cells  more  extend- 
ed, the  radicle  had  burst  its  integuments,  and 
the  plumulet  had  begun  to  expand.  At  the  end 
of  the  fourth  day,  the  plantlet  had  perceptibly 
augmented  in  size,  the  radicle  was  covered  with 
protul>emnces  from  which  the  lateral  fibres  were 
to  issue,  and  the  interior  envelope  was  somewhat 
shrivelled,  but  covering  still  the  seminal  and 
other  leaves,  in  which  nerves  were  now  percepti- 
ble. At  the  end  of  the  sixth  day,  the  leaves  of 
the  plumulet  had  escaped  from  the  seed,  though 
still  contained  within  the  cotyledons,  being  soft, 
but  perceptibly  covered  with  hairs.  At  the  end 
of  the  ninth  day,  the  plantlet  had  wholly  escaped 
from  its  integuments,  though  the  plumulet  was 
still  contained  within  the  seminal  leaves,  yellow- 
ish in  its  appearance,  but  gradually  asstiming  a 
tinge  of  green.  At  length,  its  extrication  was 
efTected,  and  the  radicle  converted  into  a  root, 
and  the  rudiments  of  a  stem  developed ;  and  on 
the  twentieth  day,  the  plant  was  complete." 

But  the  comparative  period  of  gennination  is 
dependent  on  both  the  particular  organic  struc- 
ture and  the  particular  chemical  composition  of 
the  different  kinds  of  seeds.  When  a  husk  is  of 
such  a  nature  as  aU  to  become  speedily  soft  and 
tender,  the  albumen  freely  absorbs  the  surround- 
ing moisture,  and  germination,  provided  the  seed 
be  sound  and  healthy,  is  both  prompt  and  rapid ; 
but  when  a  husk  is  bony,  stony,  or  otherwise 
intractable  by  water,  the  moisture  penetrates  it 
only  through  the  micropylus,  arrives  at  the  coty- 
ledons only  by  the  radicle,  and  effects  its  work 
with  exceeding  difficulty  and  often  by  imper- 
ceptibly and  even  perilously  slow  degrees.  Shcll- 
cnveloped  seeds,  in  fact,  are  enclostMi  as  if  by 
impenetrable  plates  and  sutures,  and  often  lie 
lost  or  dormant  during  many  years ;  and  when 
cultivated  in  the  garden,  or  wanted  to  germinate 
rapidly,  they  ought  either  to  be  soaked  in  boiling 
water,  or  laid  slightly  open  with  a  file  ;  or  if  they 
arc  old  and  of  doubtful  energy,  ihey  ought  first 
to  be  cut  to  the  albumen  in  one  spot  with  a  file, 
and  then  laid  for  a  few  days  in  lukewarm  rain- 
water. The  shell-seeds  of  both  monocotyledonous 
and  dicotyledonous  plants,  and  particularly  those 
of  acacia,  poeony.  erythrina,  canna,  schotia,  gui- 
landina,  abrus,  cassia,  adcnanthera,  bauhinia,  and 
cscsalpinia,  have,  by  means  of  the  filing  of  their 
shells,  been  made  to  germinate  in  a  short  time, 
mostly  in  the  course  of  fro!n  12  to  20  days. 


Many  pericarpal  seeds,  in  consequence  of  their 
being  not  only  enveloped  in  husks,  but  shrouded 
within  a  fruit-covering,  are  naturally  very  slow  i 
and  difficult  of  germinational  excitement ;  while 
other  pericarpal  seeds,  in  consequence  either  of 
the  slendernesa  of  their  pericarps,  or  the  facility 
of  their  own  constitution,  germinate  as  readily 
as  naked  seeds.  Some,  as  in  the  Labiatte  and  the 
Boragineas,  lie  in  fours,  at  the  bottom  of  a  dry 
hollow  cup ;  others,  as  in  many  species  of  the 
Rosacea),  are  single  or  several,  surrounded  with 
a  thick  fleshy  cup ;  others,  as  in  the  Conipoeita  j 
and  the  Umbelliferie,  are  single  or  in  twos,  co- 
vered with  a  dry  cup,  which,  in  general,  grows  ( 
into  the  pericarp ;  and  others,  as  in  the  grasses, 
are  only  surrounded  with  the  pericarp,  and  in 
many  instances  grow  into  the  husky  fkin  of  the 
perianth  or  involucellum.    Hard  and  stony  peri- 
carpal seeds  occur  in  roses,  cotoneasters,  haw- 
thorns, medlars,  plums,  and  some  other  Rnsaceie; 
and  when  required  to  germinate  rapidly,  must  | 
be  cut  or  filed  in  the  same  manner  as  shell-en- 
veloped seeds.    "The  remainder"  of  pericarpal 
seeds,  remarks  Kegel,  "  are  divided,  according  to  I 
their  formation,  into  two  groups, — those  possess- 
ing albumen,  in  which  the  embryo  lies,  and  those 
that  do  not ;  for  as  the  cotyledons  always  imbibe 
the  water  first  and  easiest,  whereas  the  albumen 
is  less  hygroscopic,  the  germination  of  those  seeds 
which  have  none,  but  whose  interior  is  entirely 
filled  with  the  embryo  and  cotyledons,  as  in  the 
Boraginca),  Labintse,  Conipositjp, &c.,  will  be  more 
easily  effected.  The  Oraminea?  and  Unibellifer», 
on  the  contrary,  possess  albumen  ;  in  the  former, 
the  embryo  lies  outside  of  the  albumen,  on  which 
account  they  easily  germinate ;  whereas,  in  the 
latter,  the  embryo  is  entirely  surrounded  by  the 
albumen,  for  which  reason,  with  the  exception  of  I 
most  of  the  annual  or  biennial  sorts,  they  arc 
more  diflScult  to  vegetate.    As  they  cannot  be 
cut  with  advantage,  it  is  usual  to  sow  them  late 
in  autumn,  with  other  difficult  growing  sorts ;  so 
that  when  the  universal  period  of  germination 
comes  in  the  spring,  they  may  be  suflSciently 
penetrated  with  moisture.    This  method  is  very  • 
well  suited  for  sowing  on  a  large  scale ;  but  as 
the  seed  often  pcriehcs  during  the  winter,  and 
the  earth  becomes  sour,  or  thickly  covered  with 
moss,  the  preferable  way  for  valuable  seeds  is  to 
sow  them  in  the  spring,  after  they  have  been  i 
soaked  for  some  days  previously  in  warm  water. 
In  this  way,  very  old  seeds  of  Uinbellifenp,  in  , 
which  the  embryo  seemed  entirely  dried  up,  often 
germinate  quickly,  of  which  I  give  the  following 
as  an  example: — In  the  Ixttanic  garden  at  Bonn, 
in  the  spring  of  1838,  four  pans  were  sown  with 
seed,  full  ten  years  old.  of  Ferula  tingi*nna,  and  | 
only  those  in  two  of  the  pans  were  previously 
soaked.    The  latter  sprung  up  all  together  in  , 
frum  ten  to  twenty  days,  while  of  those  in  the  , 
other  pans,  which  were  left  for  trial,  only  a  few 
plaiits  came  up  in  one  pan  in  the  spring  of  the  , 
following  year,  the  rest  of  the  seed  having  all  i 
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1  GESNERIA. 

^  rotted.**  A  kind  of  slimy  substance  exists  in  the 
'  outer  cells  of  the  seeds  of  the  genera  salvia,  col- 
'  lomia,  lepidium,  and  casuarina,  and,  when  they 
,  are  surrounded  with  moisture,  attracts  the  water, 
swells  out,  bursts  the  shells,  and  envelopes  the 
I  ootjledons  with  a  sticky  mass  which  keeps  them 
constantly  moist,  and  probably  aflbrds  important 
assistance  in  the  nourishing  of  the  plantlets 
daring  the  earliest  stage  of  their  growth. — Keith's 
Botanical  Jjexicon. — Ourten,  Zfitung. — Brewster's 
j  Jounud  of  Science. — LincUey's  Theory  of  Uortund- 
ture. — Le  ComU  ChaptaVs  Chemittry  of  Affricvlture. 
'  — Davy's  Ayn'adtural  Chetnistry  by  Shier. — Tlte 
'  Bli'jhtt  of  the  Wheat  and  their  Remedies. — Turner's 
'l  Chemistry. — Liebig's  Chemistry  of  Agricidture  — 
I   The  Gardener's  Gazetie. —  Communications  from 
Mr.  Lynd>urn  in  Loudon's  Gardener's  Magazine, 
md  in  the  Marl  Lane  Express. 
I      GEROPOGON.   See  Old  Max's  Beard. 
I     GESNERIA.     A  genus  of  brilliantly  floral 
'  tropical  plants,  constituting  the  type  of  the  natu- 
'  ral  order  Gesnerieae  or  Oesneriaceai.    This  order 
ponemefl  broad,  downy,  fleshy-looking  or  velvety 
leaves,  and  gorgeous,  tubular,  scarlet  or  purple 
flowers ;  and  flings  uncommon  floral  splendour 
over  the  hothouse  collections  of  Britain,  and  over 
'  I  the  favoured  spots  of  its  native  growth  in  tropi- 
cal .\merica.    The  plants  grow  wild  principally 
in  the  hot  damp  woods  of  the  northern  parts  of 
South  America,  in  places  where  the  soil  consists 
chiefly  of  decayed  leaves  and  bark  ;  and,  in  some 
instances,  they  overrun  trees  with  their  rooting 
stems  Somewhat  in  the  manner  of  our  ivy.  They 
'   possess,  as  botanical  characters,  what  arc  techni- 
cally called  an  inferior  ovary  and  a  parietal  pla- 
centa.   Upwards  of  50  species,  all  stove-plants, 
have  been  introduced  to  Britain  ;  and  these  belong 
to  the  magnificent  genera  gesneria  and  gloxinia 
and  to  four  others  of  less  note. 

The  genus  Gesneria — or  Gesnera  as  some  bo- 
tanists and  nurserymen  call  it — is  one  of  the  most 
saperb  in  the  floral  world.  It  is  naturally  diffused 
over  all  the  warmer  parts  of  America,  from  the 
southern  extremity  of  Brazil  to  the  parallel  of 
the  city  of  Mexico.  Its  calyx  has  an  unequally 
five-clefl  limb,  and  adheres  slightly  to  the  ovary  ; 
its  corolla  is  tubular,  and  has  five  small  basal 
protuberances  and  a  somewhat  two-lipped  limb, 
the  upper  lip  emarginate  or  two-cleft,  and  the 
lower  one  of  three  divisions ;  its  stamens  are  four 
didynamous,  with  the  rudiment  of  the  fifth  upper 
one  ;  its  anthers  at  first  cohere  in  a  semisphcre  ; 
its  capsule  is  dry,  one-celled,  and  imperfectly 
two-valvfd  ;  and  its  seeds  are  pouch-ehuped.  All 
require  the  heat  of  the  stove,  and  a  soil  and  situa- 
tion similar  to  those  of  their  wild  habitat  ;  but 
some  of  the  most  beautiful  species,  like  those  of 
the  gloxinia  genus,  are,  while  in  flower,  the 
fittest  possible  ornaments  of  the  greenhouse. 
Only  one  species,  G.  acauiis,  was  introduced  to 
Britain  before  the  close  of  last  century ;  not  ano- 
ther species  was  introduced  till  181.'};  and  about 
species  were  introduced  before  lb37.    All  or 
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nearly  all  have  a  richly  herbaceous  appearance, 
and  most  are  tuberous-rooted ;  yet  a  few  have 
the  character  of  small  evergreen  undershrubs. 
We  shall  particularly  notice  only  one  species — a 
very  fine  one,  introduced  from  the  south  of  Brazil 
in  1834 — as  a  specimen  of  the  genus. 

The  rocky  or  rock-inhabiting  gesneria,  G.  ru- 
pestris,  is  a  very  low-growing  tuberoiis-rooted 
plant.  The  root  is  a  large  and  somewhat  flat- 
tened tuber,  with  a  few  short  fibres  ;  the  stem  is 
so  very  brief  a  prolongation  of  the  tuber  as  to 
seem  of  very  doubtful  existence,  so  that  both  the 
leaves  and  the  flower-stalks  look  as  if  growing  on 
the  crown  of  the  tuber ;  its  leaves  are  only  two 
and  opposite,  each  with  a  downy  footstalk  about 
an  inch  in  length,  and  inserted  from  a  quarter 
to  half  an  inch  within  the  margin  ;  the  limb  of 
each  leaf  is  ovate,  slightly  peltate,  from  3  to  8 
inches  in  length  and  from  3  to  (J  inches  in  breadth, 
crenately  toothed,  rather  thick,  buUate,  and  con- 
vex, dark  and  nearly  glabrous  above,  pale  and 
with  a  scattered  glandular  pul>e8cence  below,  and 
much  thickened  on  the  midrib  and  the  veins ; 
the  flower-stalks  are  numerous,  erect,  two  or 
three  inches  long,  simple  or  more  frequently 
branched  in  the  same  manner  as  the  cymes  of 
the  other  gesnerias,  but  in  a  vertical  instead  of  a 
horizontal  direction  ;  each  flower-stalk,  if  the 
plant  be  vigorous  and  freely-flowering,  bears  so 
many  as  8  or  10  flowers  ;  each  pedicel  has  at  its 
base  a  linear  bract,  and  the  whole  cyme  is  pu- 
bescent and  glandular;  the  calyx  is  pubescent 
and  as  long  as  the  tube,  and  has  the  divisions  of 
its  limb  lanceolate  ;  the  corolla,  in  a  good  plant, 
is  an  inch  and  a  half  in  length,  glabrous,  slightly 
curved,  and  of  a  rich  red  colour ;  the  limb  of  the 
corollar  tube  has  four  broad,  rounded,  spreading 
divisions,  with  the  upper  lip  comparatively  broad, 
and  more  or  less  deeply  divided  into  two :  the 
filaments  of  the  stamens  are  filiform,  and  as  long 
as  the  tube ;  the  anthers  are  yellow  and  cohering; 
the  style  is  glabrous ;  and  the  ovary  is  pubescent. 
This  magnificent  plant  was  introduced  from  Bra- 
zil to  the  Botanic  Garden  of  Berlin,  and  thence, 
in  1834,  to  the  Botanic  Garden  of  Edinburgh  ; 
and  it  was  liberally  distributed  from  the  latter, 
80  as  speedily  to  become  a  somewhat  well-known 
favourite. — Most  of  the  other  introduced  species 
have  scarlet-coloured  flowers,  and  a  height  of 
about  two  feet. 

GESTATION.  The  time  during  which  a  fe- 
male, who  has  conceived,  carries  the  embryo  in 
her  uterus.  Among  birds  and  all  other  oviparous 
animals,  a  real  gestation  cannot  exist,  because 
the  eggs  detsich  themselves  from  the  ovaries, 
pass  along  the  oviducts,  and  are  deposited  as  soon 
as  they  are  formed.  With  these  animals,  gesta- 
tion becomes  supersoded  in  general  by  incubation, 
to  which  it  is  greatly  analogous,  and  the  former 
function  may  thus  be  considered  as  little  else 
than  an  internal  incubation.  The  apparent  de- 
sign of  Nature,  in  both  cases,  is  to  favour  the 
gradual  development  of  the  embryo  or  foetus — 
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the  first  niditnent  of  the  new  animal  restt!ting 
from  conception.  It  is  also  observed,  that  the 
rapidity  of  fvowth  In  tin  ftstcu,  wheiher  dvriBg 

the  gestalicra  of  the  viviparous  animals,  or  the 
inoubation  of  the  oviparous,  always  diminishes 
in  proportion  as  the  foetus  approaches  the  time 
appointed  bj  Nature  for  its  birth.  The  length 
of  the  period  of  pfestp.tir.n.  lilcr-  thnt  of  5nca1>ation, 
Taries  greatly  among  the  several  genera  and  spe- 
flies.  It  ftirtlMr  ohiiiiit  owrtiun  woe&imlUl  vuip 
ations,  which  appear  to  depend  upon  the  age  of 
the  mother,  her  state  of  liealth,  an  increase  or 
diminution  in  the  velocity  of  the  circulation,  the 
quantity  or  quality  of  the  food,  aikd  all  tiicae 
causes,  derived  from  the  influence  of  climate, 
soil,  shelter,  and  the  different  kinds  of  treatment 
which  these  animals  receive  from  man.  The  pe- 
riod of  gestation  may  also  be  nther  ehorfeened  or 
prolonged,  accor(i;n;r  to  the  temperature  which 
prevails  during  that  interval.  It  is  a  matter  of 
eommoa  ohurftMtm  among  graziers,  that  two 
cows,  though  fecundated  on  the  tame  day,  will 
yet  produce  at  an  interval  of  sevprn!  '.Teeks.  The 
variation  among  sheep  under  similar  oircumstan- 
ees  Amounta  to  a  few  daye,  but  in  genend,  this 
difference  among  domestic  animals  of  the  same 
species  may  extend  as  far  as  twenty  days.  It 
commonly  happens  in  all  those  species,  where  the 
individuals  take  a  long  time  in  arriTteg  at  their 
full  growth,  that  the  period  of  gestation  h  con- 
aiderably  prolonged;  and  the  oonvenc  is  equally 
true;  fer  In  aU  thoae  ipeeiee  vhidh  eve  vevy 
precocious,  the  time  of  gestation  »  extremely 
short.  This  rule  is  not,  Iiowever,  without  many 
exceptions.  Thus,  the  goat  and  sheep  are  capable 
of  reproducing  at  the  a^e  of  two  yean,  and  have 
commonly  attained  their  full  growth  at  this  pe- 
riod, vfhW^  their  ordinary  time  of  gestation  w 
abuut  hve  months.  On  the  other  iiaud,  a  lioness 
at  the  *  Mteagerie  da  Musfom/  in  1801  and  ISOS; 
seemed  unfit  for  procreation  before  the  age  of 
two  years,  and  yet  she  produced  after  a  gestation 
of  108  days  only,  or  rather  more  than  three  months 
and  a  half.  The  duration  of  gsatation  seems  fur- 
thtT  to  depend  upon  the  comparative  volume  of 
the  species ;  this  rule,  however,  is  by  no  means 
invariably  preserved.  Thus,  the  ass  and  wbvn, 
tlio  igh  less  in  volume  than  the  cow  and  buffaJo, 
employ  le^s  time  in  performiqg  Unsfonotion  than 
the  latter  species. 

It  henee  appsan  that  the  dvratioD  of  gestation 
varies  in  difft-rent  animals,  and  the  empirical 
laws  deduced  from  multiplied  observations  are 
not  without  many  exceptions.  By  combining, 
however,  the  general  orgamiatioa  of  the  mam- 
malia, with  tlie  time  necessary  for  each  animal 
t  •  arrive  at  its  full  growth,  as  well  as  with  the 
comparative  bulk  of  the  females,  it  is  possible  to 
obtain  a  general  and  definite  result;  while  the 
characteristic  thus  obtained  mar.  irith  propriety, 
be  added  to  those  which  commonly  serve  to  dis- 
tinguish tiie  leading  groups  of  mammalia.  Thus 
in  man,  nine  months  is  the  weU-known  period  of 
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gi^station,  Amonp  the  quadrnraana,  it  is  abo 
nine  months  for  the  larger  species,  but  only  seven 
for  the  emailcr.  In  the  camassien,  gesUtioo 
endures  six  months  with  the  hoar ;  108  days  vrith 
the  lion ;  nine  weeks  with  the  Arctic  fox  {Canii 
Uigopui) ;  from  ^  io  days  with  the  est;  the 
same  period  for  the  martens  and  weasels ;  from 
tn  rr?  dnr?  witli  the  dog;  and  nine  months 
with  the  morse.  Those  mammalia  which  expe- 
fi«M»  ths  shortest  tsm  of  gestntout  umiofls* 

tionnblr  the  awnMb  betonging  to  the  order 
marsupialia.  Among  the  large  kangaroos,  for 
example,  the  young  are  scarcely  more  than  »n 
Ineh  in  length,  when  ihey  first  aitaeh  themselves 

to  the  breasts  of  their  mother,  although  the  full- 
grown  animal  is  at  least  live  feet  in  height.  Ges- 
tation is  ako  of  &hort  duration  in  the  rodcntia, 
being  only  four  months  in  the  beaver  ,  one  of  the 
largest  anirnnls  of  this  order.    It  is  still  less  in  j 
the  smaller  rodentia,  being  from  30  to  4U  days 
in  the  hnies  and  rabbits;  Sldaysinthedoratce;  i 
four  weeks  in  the  s'  uirrels  and  rats  ;  and  three 
weeks  in  the  Ouinea  pig.    Among  the  jKichydcr- 
mata,  gestation  is  of  much  longer  dnration :  it 
endorse  with  the  elep^t  from  22  to  S3  months; 
it  lasts  from  11  to  12  months  in  the  horse  and 
ass ;  in  the  zebra  for  a  year  and  gome  days ;  in 
the  tapir,  from  10  to  II  monthij ;  in  the  hog  and 
boar  fwfitur  months.  Further,  it  endorso  among 
the  ruminantia,  for  twelve  months  in  the  drome- 
dary ;  for  nine  months  in  the  female  buffalo  and 
cow;  for  eight  montlm  and  aome  days  itt  the 
females  of  the  common  red  deer  (Csnnis  sfa/t&as), 
the  fallow  deer  {C.  dama),  and  the  rein  deer  {C. 
tarandtu) ;  five  months  and  a  half  for  the  roebuck 
(C.  capredai) ;  five mooths  for  the  goat,  the  shesp, 
the  mouflon,  and  several  antelopes.     We  are 
hitherto  without  any  positive  information  re- 
garding the  period  of  gestution  among  the 


It  is  evident  that  the  numhor  rif  births  ap- 
propriate to  each  species  will  mainly  depend  upon 
the  average  length  of  each  period  of  gestation.  | 
Onthis  account,  the  larger  species  do  not  produce  j 
every  year,  especially  when  a  long  term  of  lacta-  ' 
tion  also  intervenes.   The  smallest  Bpccics,  on  the 
contrary,  multiply  most  prodigiously,  sad  it  may 
be  generally  stated  that,  if  we  except  the  rabbit 
and  hog,  both  the  number  of  Itirths,  and  the 
namber  of  young  ones  at  each  birth,  arc  in  gen> 
oral  more  considerable  in  proportiov  na  the  sise 

of  the  animal  is  less.  The  guinea  pipr  can  prndncc 
every  two  months;  the  bampsters,  the  rats,  the 
mice,  the  field-mice  {^Arvxcda)^  and  the  shrews, 
do  not  produce  less  than  three  or  fovr  fittara  in 
the  course  of  the  spring,  summer,  and  autumn. 
With  respect  to  the  ezoeptions  above  stsitedf  it 
may  be  inferred  that  the  abundance  of  fbod  which 
those  animals  olitain  from  man  has  modified  their 
nature :  fiir  we  find  th.it  in  all  the  wild  specie* 
which  approach  nearest  to  these  domestic  races, 
the  number  of  young  produosd  at  enoh  birth  in 
always  less^  ■§  may  be  remarked  ia  tbe  Iim^  pr^ 
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ducing  odIj  from  three  to  four  joung  at  a  birth, 
aad  the  female  of  a  boar  from  three  to  eight. 
The  immberof  jroniigin  eadi  Utter  abobeanaa 

immediate  refers  lu  o  t  i  the  length  of  rc^tatioo. 
At  each  birth,  man  and  the  qmuirumaaa  com- 
monly produce  onljr  oae,  very  rarely  two  or  more, 
and  the  cheiroptem  beer  tue.  Among  the  car- 
nattiers,  the  tiger  produces  one ;  the  lion,  three 
or  four ;  the  eat,  four  or  five ;  the  white  bear,  two; 
tlie  browii  bear,  from  one  to  three;  the  wolf,  the 
fox,  and  the  adive,  from  four  to  five;  the  arctic 
fox,  from  five  to  seven  :  tlie  badger,  from  three  to 
I  four ;  the  mole,  from  lour  to  five ;  and  the  seals, 
one  or  two.  Amosg  the  mareupiaUa,  the  opponuns 
produce  from  e\g\\t  to  ten,  but  the  kangaroos  only 
I  one  or  two.   Of  the  rodentta,  the  beaver  bears 
.  two  or  three  at  a  birth ;  the  rabbit  from  four  to 
!  eight;  the hampiter  from ftve tods; the oommon 
rat.  the  mouse,  and  the  brown  rnt.  or  <!nnTmlot, 
from  eight  to  ten.   The  agouti  beai's  four,  ao- 
r  cording  to  laborde^  or  only  two^  aeoording  to 
Buffon  and  d'Ama.  Thftgurden  dormouse  pr^ 
duces  five  or  six  young  onee  at  a  birth ;  thecom- 
moa dormouse  three  or  four;  the guineft*pig from 
r  iofen  to  ten;  the  oomnKHi  aqniml  from  three  to 
five  ;  and  the  marmot  three  or  four.    Among  the 
edentata,  the  sloths  produce  only  one,  as  also  the 
'  ant-eaters,  while  the  armadilloes  bear  four  at 
each  of  their  births,  which  occur  pretty  frequently. 
With  the  exception  of  the  pig,  the  pachydermata 
prcxince  but  few  young  at  a  time;  thus,  the 
tlcphants,  the  rhfaioeeroees,  hippopotamus,  tapir, 
L  aad  all  the  horse  genus,  have  only  one ;  the  peo- 
'  eari  has  two,  while  the  female  pig  will  bear  as 
I  many  as  twelve  and  even  twenty.  All  the  rumi- 
f  aaataaprodaee  two  or  iBore«exoepting  the  largest 
!  species,  which  have  only  one.   The  cetacea  pro- 
I  duce,  in  general,  but  one  younc^  nnp  at  each  birth. 

It  most  commonly  happens  that  the  first  and  last 
;  litter  of  each  aainaal  are  defioieiit  ill  wtmber,  and 
often  also  in  stronjrth.  It  thus  appc;ir?,  thnt  the 
largest  and  most  formidable  epecies  are  far  less 
frg&ftil  than  theemaBeat  and  weakeat.  Not  only 
are  the  former  longer  in  arriving  at  their  age  of 
puberty,  but  their  periods  of  frogtation  and  lacta- 
tion are  {Krolonged,  and  the  number  of  young  at 
ettdi  birth  i%  in  general^  leaa.  Thoi^  while  the 
tiger  produces  only  one  cub  at  a  time,  the  wild 
cat  will  bear  four  or  five.  "  Tn  thi?  manner,  the 
lower  tribes  become  extremely  numerous;  and, 
hmt  fi»r  this  aorpiUng  ftenndity,  fton  th^  a*- 
tunJ  weakness,  they  would  qnicHy  be  extirpated. 
The  breed  of  mice,  for  instance,  would  have  long 
since  been  blotted  from  the  earth,  were  the  mouse 
as  slow  in  production  as  the  elephant.  But  it 
has  been  wis<.'ly  provided,  that  stich  animals  as 
can  make  but  little  resi&tance,  should  at  least 
btate  »  meaai  of  repairing  the  dflttmotion,  wUeh 
they  tnust  often  sufler,  by  their  qnide  I^VOdttO^ 
tion ;  that  they  should  increase  cvnn  among 
enemiee,  and  multiply  under  the  hand  of  the 
destroyer.  On  the  other  hand,  It  has  ae  wisely 
been  ordered  bj  Fr»videne%  that  thelaiiger  kind 
IL 


should  produce  but  slowly;  otherwise,  as  they 
require  proportional  supplies  from  Nature,  they 
would  quiekly  oonaoniA  thdr  own  store;  and,  of 
consequence,  many  of  them  wotild  goon  perish 
through  want,  so  that  life  would  thus  be  given 
without  the  neeeoMiy  meant  of  snbeistenee.  In 
a  Word,  Providence  ha*  most  wisely  balanced  the 
strength  of  the  great  against  the  weakness  of  the 
little.  Sinoe  it  was  necessary  that  some  should 
be  great  and  others  meant  tiiioe  it  was  expedient 
that  some  should  live  upon  others,  it  has  assisted 
th^  weakness  of  one,  by  granting  it  fruitfnhvss ; 
and  diminished  the  ntimber  of  the  oiiicr  by  infc- 
onndity.** 

Among  all  the  monogamous  epecies,  such  as 
several  rodentia,  bats,  and  moles,  a  kind  of  family 
is  established  during  the  interval,  nectary  for 
the  support  of  the  yonng,  when  the  father  and 
mother  divide  the  cares  ff  tlicir  f-imily  between 
them.  A  mutual  tenderness  seems  to  prevail  in 
theae  little  ioeietlea^  whieh  vn  oonneeted  by  af- 
ftotion  atone.  Baoii  animal  shares  in  the  common 
labour,  and  each  partake?  in  its  o^nre  of  th*^  pro- 
dttoe.  These  societies,  among  many  rodentia,  arc 
ahnoflt  ae  Intimate  at  thoae  of  man,  whose  arti- 
culate language  is  here  supplied  by  a  natural 
system,  where  cries  and  gestures  supply  the  place 
of  words.  But  when  ouoe  the  young  have  become 
strong  enough  to  maintain  themselTsa  witi^rat 
thf  ?.id  of  their  parents,  they  bocorae  estranged, 
and  form  other  family  connexions.  They  cease 
to  recogniw  eaeh  ether  after  ft  oertaJn  time,  and 
become  whoify  indifferent  to  the  nearest  ties  of 
blood.  They  even  do  not  scruple  to  contract 
alliances  with  their  nearest  relations  of  the  other 
MS.  It  li  asldom,  however,  that  tim  young  ^  w 
any  partiality  of  this  kind  towards  their  older 
relationa  On  the  contrary,  this  anomalous  feel- 
ing nearly  always  exhibits  itself  in  the  attach- 
ment of  the  older  for  tiie  yoonger  anluala.  With 
polygamous  species,  such  as  the  mm,  goat,  and 
buU,  there  exists  no  attachment  of  relationship 
on  the  part  of  the  male.  Possessing  several 
females,  he  has  no  affection  for  his  young,  and 
the  mother  alone  takes  charge  of  them,  during 
their  unprotected  state  of  infancy,  in  these 
species,  the  mother  bears  ft  maeh  less  number  of 
young  at  a  time  than  the  monogamous  kin  i  s,  md 
hence  the  female  suffices  to  nourish  and  protect 
them.  The  polygamous  spedes  being  generally 
ftbo  herbiTorotts,  and  the  yonng  betog  eapnble 
of  walking  from  the  moment  of  their  birth,  they 
are  sooner  able  to  subsist  without  the  aid  of  their 
parents  than  the  camassiers.  The  latter,  accord- 
ingly, are  monogamous  in  generaL  Their  young 
arc  ftcn  born  %vith  their  syss  olosed,  and  with 
imperfect  senses. 

Animals  which  produce  aaore  than  one  young 
one  ftt  a  birth  usually  bear  an  even  number.  This 
proceeds  from  the  circumstance  that  each  ovary 
supplies  its  contingent  of  ovaria  to  be  fecundated. 
In  the  same  manner.  Nature  aMgns  an  even 
number  of  mamms  to  thcae  vlvipanms  quad- 
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rupeds.  Elatnan  twins  are  most  comtnonlj  both 
males  or  both  females,  although  BumctiiULS  they 
are  male  and  female,  but  these  last  happen  more 
iwdj.  Four  at  a  birth  la  wrj  mumnnioii  in  the 
human  ppi  cif"?  This  qemtlliparous  property  is 
oftea  peculiar  to  particular  families.  Twin  bro- 
then  are  often  the  fathers  of  twins  at  several 
successive  births,  and  in  one  case,  a  second  luar- 
rinL'C  having  taken  place,  the  latter  wife  produced 
twins  iiicewise.  In  this  kind  of  generation,  it  is 
probftUe  thai  the  inpregaatiefk  of  the  two  ovarise 
happens  at  the  same  moinent,  especially  as  wc 
know  that  animals,  habitually  multiparous,  only 
require  a  single  union,  although  doabtbMsuper- 
fetatioa  auij  alee  be  indneed  by  tubeequent 
unions. 

The  young  of  nearly  all  mammalia  are  born 
iriih  their  ejea  dosed,  and  do  not  open  them  for 

8cv  ral  days.  The  mother  cuts  the  umbilical  cord 
with  her  teeth,  and,  even  without  being  cami- 
vonnis,  deVtNne  the  nenbnnee  or  afterliirth,  as 
in  the  cow,  the  sheep,  and  many  othon.— Cui'ter. 

GETIIVT.T.TS.  A  genus  of  tuberous-rooted, 
omanentoi,  Cape-of-Good-llopo  plants,  of  the 
amarjUis  CunOy.  Five  speoies,  all  white>floweied 
and  from  6  to  10  inches  in  ordinary  height  of 
i  flower-stem,  have  been  introduoed  to  British 
gardens. 

OEIIM.   See  Avsss. 

<;iUBING.   Pt-c  BAcsuro. 

GiD.   Sec  IIv»ATii>. 

0IDDINEB8.  A  vrell  known  symptom  of  nn- 

morons  affections  of  the  brain  and  the  stomach  in 
man  and  the  lower  animals;  and  thence  loosely 
identiied  hj  moltitndes  of  the  mral  population 
with  aonae  specific  diseases  of  the  animals  of  the 

'  farm.  Apoplectic  affections  arc  sometimes  called 
giddiness.  iSee  tlte  article  STAUi«EB&  Epileptic 
affeetions  are  more  frequently  called  giddiness ; 
and  they,  at  the  fiame  time,  bear  the  popular 
names  of  fits,  st  urdy ,  m^prim,  and  tumsick.  Sec 
the  artide  EmiiIpst.  A  peonliar  affeetion  in 
poultry  is  usually  called  giddiness.  See  the 
article  MKaam.  A  hydatidal  disease  of  the 
braiu  of  the  sheep,  of  somewhat  common  occur- 

'lenM,  bears  many  popular  names  of  an  intendedly 
descriptive  kind,— among  the  rest,  pid  ri  Miness, 
sturdy- gig,  tumsick,  goggles,  and  blob-whiiL 
See  the  arilde  Htdak©. 

GILIA.  A  genus  of  ornamental,  herbaceous, 
Amoricnn  plants,  of  the  polemonium  fanuly.  It 
became  knuwn  in  Britain  only  in  1827 ;  it  con- 
tributed, in  tlw  ooune  of  the  next  ten  years, 
al  :if  14  Bpccies  to  our  flower-gardens;  and  it 
has,  fur  some  time,  been  one  of  the  most  popular 
genera  en  onr  eeedsmen^s  lists  of  hardy  annnale. 
The  calyx  of  its  plants  is  campanulate  and  five- 
cleft  ;  the  corolla  is  funnel-shaped  or  subcampan- 
ulate,  with  five-parted  limb,  and  entire,  obovate 
tegaMBtt ;  tlie  stamens  are  inserted  at  the  throat, 
or  scarcely  within  the  tube;  the  anthem  arc 
roundish  or  ovate ;  and  the  cells  of  the  capsule 
are  many-eeeded.  Four  or  five  of  the  spedes  in> 


troduced  between  1687  and  1837  waie^  for  some 
time,  regarded  as  a  ^parate  genus  under  the  ] 
name  of  Ipomopsis,  and  are  distinguished  by  the 
protmsion  of  the  ooroUar  tube  mnoh  beyond  the 
calyx  ;  and  the  ri'st  of  the  genus  oomprl!ie!«  two  I 
groups, — the  one  distinguished  by  the  shortness 
of  the  corollar  tube,  accompanied  with  a  spread- 
ing habit  of  the  limle,— and  the  other  distin- 
guished by  the  shortness  of  the  corollar  tube,  un- 
accompanied by  any  spreading  habit  of  the  limbs. 
The  hitter  of  these  groupe  is  &e  strictest  or  most  I 
characteristic  portion  of  the  genus  ;  and,  in  cun-  . 
mon  with  the  Ipomopsis  group,  it  has  alternately  ' 
plaoed  and  pinnately  cut  leaves ;  while  the  other  | 
group  liae  sessile,  oppositely  placed,  and  palmately 
cut  leaves,  and,  iu  allusion  to  the  last  of  these  \ 
diaracters,  has  been  called  Dactylophyllum.  , 

Three  very  fiiTonrite  hardy  annual  spedss  ef  | 
Gilia  proper,  or  Eugelia,  are  G.  oipifafa,  a  Mne- 
flowered  plant,  with  headed  or  spherically  agglo- 
merated infloreseene^  and  about  S  or  2|  feet  in 
height;  G.  tricolor,  a  lilac  and  purple-flowered 
plant  of  12  or  15  inches  in  height ;  and  G.  nclil' 
/ax/oliot  a  purple-flowered  plant  of  about  20  inches  |  j 
in  he^ht.  But  the  most  beautifhl  plant  of  the  ;  j 
genus  is  Oili'a  corowpi/olia,  formerly  called  I/  o-  ' 
niojftU  cUgant.  This  comprises  one  variety  from 
Garolitta  and  another  from  Northwestern  Ame-  \ 
rica,  which  are  sometimes  regarded  as  distinct  j 
species, — the  latter  under  tho  name  of  Oiiia  pul-  , 
clidla;  and  though  a  perennial  in  its  native  , 
regions,  it  livee  only  aa  ft  biennial  In  ^tnin.  Its  \ 
root  is  fibrous ;  its  stem  is  simple,  and  from  3  to 
5  feet  high,  and  has  a  glandulous  pubescence ;  its 
radioal  leaves  are  cnn^ed,  pectinate,  dark  green, 
somewhat  fled^,  lad  sparingly  pubeMcnt;  its  j 
upper  leaves  are  undivided ;  its  flowers  are  pa-  ' 
uiclcd,  aggregated,  and  nodding,  with  the  tube  j 
of  the  corolla  soarkt  or  reddish,  the  upper  surfikce  i 
of  its  limbs  beautifully  spotted,  and  its  throat 
whitish,andthey  bloom  firom  July  till  September,  i 
The  eseds  of  this  handsome  plsnt  dieold  he  sown  !| 
in  autumn ;  its  seedlings  transplanted  into  pots 
and  protected  in  a  cold  frame  or  some  similar  I 
situation  during  winter;  and  tbo  plants  fioaliy  | 
set  down  in  a  shady  situation  in  tlie  border.  ' 

GILL.  A  riUor  little  braok;  abo^apur  of  I 
wooden  wheels.  I 

OIIIA  The  thin  flat  laminae  which  nre  dis-  | 
posed  edgeways  and  radiatingly  on  the  under  > 
surface  of  the  pil'no  nf  mnny  "f"  thf-  larger  fungi.  ] 
In  some  spocicb,  tituy  grow  lu  separate  Uuniuas 
in  others,  they  grow  in  pain  or  nets;  and  in 
others,  they  are  fused  into  one  an' thcr  in  variOMS  i 
arrangements  of  inosouktion  and  j  unction.         '  | 

GILLENIA.  A  small  genus  of  hardy,  peren- 
nial-rooted, herbaceous  plants,  of  the  rosaceous 
tribe.   It  was  constituted  by  Moenob  out  of  two  | 
species  formerly  ranked  as  spiraeas. 

GILI^GO-BY-TIIE-GROUND.    See  Aureoor.  <j 

GILLIESIA.    A  small  genus  of  plant?,  con?ti-  j 
tuting  the  type  of  the  small  natural  order  Gillie-  . 
siem  or  QiUiesioecv.  This  ordor  has  eone  affinity  I 
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to  equUb  wd  1i7»ointiw;  yefc,  in  ill  ditUnekive 

characters,  it  is  very  curuniif.    Only  one  plant  of 
it,  GiUietia  fframinta,  exists  in  Britain ;  and  this 
was  introduced  about  20  years  ago  firotn  Chili. 
It  is  a  grass-like,  bulboos-rootcd,  greenish-flow- 
ered plant,  with  a  flower  stem  aliout  a  foot  in 
height,  and  blooming  in  the  early  part  of  autumn. 
GILUFLOWBIL  SeeSrooK. 
G I LT.   A  young  female  pig. 
GIMMERw   A  young  ewe.   A  gimmer-larnb  is 
a  ewe-lamb ;  and  a  gimmer-hog  is  a  first-year  ewe. 
I  GINGER,— botuiflally  Hmfiher,  A  genus  of 
I  tmpIcMl,  ornamental,  herbacetMis  plants,  of  the 
order  Bcitamincsp,  and  sometimes  regarded  as  the 
type  of  ti»l  order.  Upwards  of  %  dMsen  tpeoiet, 
I  varying  in  height  from  2  to  10  feet,  and  mostly 
carrying  pink,  red,  or  yellow  flowers,  have  been 
I  iiitroducx'd  to  the  hothouses  of  Britain,  princi- 
pally from  India. 

The  ofRcinnl  pinper,  Zit}f]iUr  o^cinale,  is  uni- 
versally known  to  physicians  ancl  veterinarians, 
'  for  the  eminently  c^minstivc  propertiet  of  ito 
roots.    It  naturally  alMunds  on  the  coast  of 
Malabar,  and  also  inhabits  South-eastern  Asia 
aud  the  adjacent  itilauda,  and  was  at  one  time  ex- 
tennvely  ciUtivated  in  Jamaica;  and  it  was 
introduced  from  India  to  the  botanical  collec- 
tions of  Britain  in  1G05.    The  root  is  of  the 
siae  of  ft  finger,  knotty,  creeping,  and  produoes 
thveo  oribw  sterile  stems,  about  two  faefc  high, 
which  are  provided  with  lanceolate  leaves,  seven 
or  eight  inches  in  length,  disposed  alternately  on 
two  oppodte  ikdm  of  the  eCrai,  oihI  tmdj  hori- 
z  )ntal    Th-  fl  v-vcrinp  stemsare  situated  at  some 
distance  Crom  tltese,  and  are  covered  with  mem- 
bruMOt  eealei^  of  whidi  the  euperior  ones  are 
largest,  end  estdi  envelopes  a  flower.   The  root 
has  an  aromatic,  punpcnt  taste,  and  is  much  used 
by  the  inhabitants  of  its  native  regions  as  a  condi- 
ment, nnd  sometimee,  when  green,  mixed  with 
(jthcr  herbs,  as  a  salad.    It  is  also  candied,  and 
makes  an  exc«Uont  preserve.   It  is  used  medici- 
oaUy  by  the  hamsii  subject,  as  a  carminative, 
•ad  in  dehililgr  of  tho  irtomach  and  alimentary 
canal ;  and  it  serves  as  one  of  the  best  and  tnost 
common  cordials  or  aromatics  for  both  horses  and 
cattle.  Ginger  was  known  to  the  Bomaas  during 
the  time  of  the  emperors,  and  \s  desoribsd  in 
Pliny  as  being  brought  from  Arabia. 

OIRDLINO.  The  removal  of  a  belt  of  bark 
flrooDi  a  living  tree,  with  the  design  of  arresting 
the  ascent  of  the  sap,  and  in  consequence  killing 
the  tree.  This  operation  is  a  common  method  of 
elTeeting  dearaaees  in  the  woods  of  America ; 
and  requires  to  be  performed  early  in  the  spring, 
before  the  commencement  of  the  annual  albur- 
nous  deposition.  It  promptly  kills  most  kinds 
of  trees;  yet  is  sometimes  baffled  for  some  years 
Xny  the  sugar  maple  and  the  entlre-loavcd  tupclo. 

GIRTH.  The  circumference  of  the  stem  of  a 
tree,  of  the  body  of  aa  aaimal,  or  of  any  other 
Co1>ical  part  of  an  organized  and  liviBg 
OITHAGO.  See  CoBH-GocKUK. 
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GLADIOLUS.    A  genus  of  very  beantifiil, 

exotic,  tubemus-rootcd  plants,  of  the  iris  tribe. 
About  dO  species  have  been  introduced  to  Bri- 
tain; and  a  few  of  these  arc  among  the  most 
gorgeous  beantiss  of  the  parterre,  while  some 
make  a  conspicuous  and  '^pl  r.  lifl  appearance  in 
the  greenhouse.  Most  ot  the  known  species  of 
gladioli  itthalnt  the  sandy  wastes  of  the  CKf^  of 
Good  Ilopc,  and  others  are  natives  of  Russia, 
Turkey,  Tauria,  and  the  South  of  Europe.  The 
greater  proportion  arc  handsome ;  bouiu  are  £u- 
periativsly  beautiful ;  and  a  few  are  deUdousIy 
fragrant.  The  glailioli  have,  for  n  n'",m!  ^?r  nf 
years  past,  figured  largely  as  florists'  fiowcrs,  and 
at  floricttltural  exhibitions,  and  have,  to  a  eon- 
siderable  extent,  been  improved  by  hybridizing 
and  artistic  cultivation;  and  yet,  in  a  great  de- 
gree, tliey  have  happily  escaped  the  vulgarizing 
and  muvderouseahetocf  popularsdatandftdiion'* 
able  patronage. 

The  common  m  corn-flag  species,  U.  eommuuu^ 
isnottoedinthearUdeCoaH-FLaa  The  Turkish 
species,  O.  byzantimUy  was  introduced  to  Britain 
from  Turkey  in  the  early  part  of  the  17th  centu- 
ry. Its  flowers  are  larger  tiian  those  of  the  com^ 
mon  species,  and  of  a  riida  purple  red  eolonr,  with 
n  pa!e  feather,  and  bloom  in  June  and  July.  A 
variety  of  this  species  has  white-coloured  flowers, 
with  a  dark  featherd — The  fUrest  species,  G. 
blandui,  was  introduosd,  about  70  yc^rs  ago,  from 
the  Cape  of  Good  n(ir>«\  It  has  l)road  leaves, 
and  large,  flesh-coloured  lli>wer»,  with  pale  red 
q»otooa  the  lower  petals',  and  it  grows  two  l^t 
higli  nnrl  blooms  in  June.  One  variety  of  it  has 
pure  white  flowers;  another  variety  has  lilac  or 
pale  purple  flowers;  and  another  has  light  pink 
flowers,  with  crimson  blotches  near  the  base. — 
The  superb  or  cardinal  species,  O.  rardinah'x,  was 
introduced  from  the  Cape  of  Good  Hope  toward 
the  dees  of  last  oentury.  Its  leavBS  are  ensiform 
and  vrry  glaucous ;  its  stem  is  about  two  feet 
high  and  gracefully  bending;  and  its  flowers 
have  a  brilliant  scarlet  colour,  with  a  brcMid  whito 
streak  or  feather  on  each  of  the  three  lower  petals, 
and  bloom  in  July  and  August.  One  variety  of  it 
has  pale  scarlet  flowers,  with  a  white  feather ;  and 
another  has  pale  crimson-shaded  flowers.^The 
bundle-flowered  species,  G.  Jlorilutulus,  was  in- 
troduced from  the  Cape  of  Good  ilopc  during  the 
latter  half  of  last  century.  Its  leaves  are  ensiform, 
broad,  and  largo ;  its  stem  is  12  or  Ifi  inches  high, 
and  evolves  flowers  from  a  large  proportion  of 
the  upper  part  of  its  length ;  and  its  flowers  are 
spreading,  very  large,  and  of  a  fledi  colour,  with 
a  lively  red  bar  on  each  petal,  and  bloom  from 
May  till  July, — ^yct  may  be  so  treated  as  not  to 
bloom  till  late  in  antumn. — I^Iiller's  species,  G. 
}fiUeri,  was  introduced  from  the  Cape  of  Good 
Hope  abotit  the  middle  of  last  century.  Its  stein 
is  about  IB  inches  high ;  and  ite  flowers  are  largo 
and  spreading,  and  Ittve  a  white  colour  changing 
to  sulphur,  v.'ith  pvirple  fitreaks  on  the  lower  pe- 
tals, and  bloom  in  April  and  Maj.^Morton's 
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species,  O.  Mortontus,  was  introduced  from  South 
Africa  in  1837.  Its  stem  is  about  18  inches  high  ; 
its  leaves  are  broad ;  and  its  flowers  have  a  dingy 
rose  or  somewhat  scarlet  colour. — The  parrot-like 
or  Natal  species,  O.  pnttacinus  or  O.  natalensis, 
was  introduced  from  the  Natal  river  in  1830.  Its 
stem  is  3  or  4  feet  high,  and  bears  a  compara- 
tively long  spike  of  flowers ;  its  leaves  are  broad 
and  cnsiform ;  and  its  flowers  are  large,  somewhat 
arched  in  the  form  of  a  parrot's  head,  and  very 
beautifully  mottled  with  colours  of  yellow  and 
scarlet, and  bloom  in  August. — The  blush-flowered 
gladiolus,  O.  pudiifundus,  is  an  English  hybrid. 
Its  stem  is  2  or  3  feet  high ;  its  leaves  are  broadly 
sword-shaped ;  and  its  flowers  grow  in  two  rows 
j  on  a  long  spike,  and  are  large,  spreading,  and 
'  blush-coloured,  and  bloom  in  July  and  August, 
j  — The  branching  species,  O.  ramotjit,  is  a  native 
I  of  the  Cape.  Its  stem  is  branching  and  about  4 
feet  high  ;  its  leaves  are  broad ;  and  its  flowers 
grow  on  the  branching  stem,  are  large,  spreading, 
and  of  a  light  rosy  pink  colour,  and  bloom  in  Ju- 
ly.— The  wave-leaved  species,  O,  vndulatut,  was 
introduced  from  the  Cape  nearly  90  years  ago. 
Its  stem  is  from  12  to  18  inches  high ;  its  leaves 
arc  lanceolate ;  and  its  flowers  are  large,  spread- 
ing, scentless,  and  of  a  pink  colour,  and  bloom 
in  April  and  May.  One  variety  of  it  has  pale 
pink  flowers ;  and  another  has  cream-coloured  or 
yellowish  flesh-coloured  flowers. — Among  well- 
known  hybrids  are  O.  atroroseiu,  18  inches  high, 
and  deep-red  flower,  with  pale  feather ;  O.  Dobrci, 
18  inches  high,  and  rosy-lilac  flower,  with  citron- 
coloured  feather;  O.  expatims,  2  feet  high,  and 
large  red  flower,  with  crimson  feather ;  (J.  Iler- 
bertiiy  18  inches  high,  and  rosy  crimson  flower, 
with  a  deeper  coloured  feather ;  and  O.  patent, 
18  inches  high,  and  a  blush  flower,  with  rose- 
I  coloured  feather. 

[  All  the  species  and  hybrids  which  wo  have 
enumerated  are  either  quite  hardy  in  themselves, 
i  or  may  with  proper  care  be  raised  as  hardy  plants 
j  in  the  open  ground;  and  florists'  varieties,  of 
[  simihir  habit,  are  already  very  numerous,  and 
arc  augmented  by  the  annual  importation  of 
hundreds  of  seedlings  from  Guernsey  and  the 
Continent. — A  notice  of  the  half-hardy  or  green- 
house species  and  hybrids  would  transgress  our 
requisite  limits ;  and  we  shall  merely  name  some 
of  the  best  known  and  the  most  worthy  of  culti- 
vation :  O.  alatujt,  angustu*,  eampanu/atus,  eameus, 
cochleatus,  cutpidattu,  Colvillii,  debUU,  edulia,  gra- 
cilU,  hastaUu,  hirsutm,  hyalinus,  numaqueiuis,  re- 
cttrvus,  tdidlHS,  trittU,  triniacultUiu,  viperatus, 
versicolor,  and  WiiUoniamu. 

The  hardy  gladioli  produce  a  most  gorgeous 
display  in  the  flower-garden,  whether  planted  in 
large  beds,  considerable  masses,  or  single  patches ; 
and  some  arc  so  accommodating  as  to  grow  in 
any  kind  of  garden  soil,  old  or  new,  rich  or  poor, 
humous  or  arenaceous,  provided  it  have  proper 
depth,  and  be  duly  drained  and  pulverized.  But 
I  to  do  any  spccifs  full  justice,  it  ought  to  be 


I  planted  in  a  bed  or  mass  by  itf^lf,  artificially  pre- 
I  pared  to  the  depth  of  18  inches,  the  lowmost  six 
I  inches  occupied  with  rough  gravel,  small  stones, 
I  or  broken  bricks  to  effect  thorough  drainage,  the 
next  three  or  four  inches  occupied  with  roughly 
chopped  turfy  or  loamy  soil  to  Serve  as  a  reser- 
voir of  moisture  in  dry  weather,  and  the  remain- 
der or  all  the  upper  part  of  the  space  occupied 
with  a  compost  of  one  part  of  good  ordinary  gar- 
den soil,  one  part  of  sandy  loam,  one  part  of  turfy 
peat,  and  one  part  of  coarse  drift  sahd,  well  pre- 
pared during  the  winter,  and -so  deposited  as  to 
allow  for  subsidence  and  for  the  rejection  of  sur- 
face-water. The  proper  time  of  planting,  whether 
nakedly  in  the  soil  or  by  the  plunging  of  pots,  is 
the  latter  part  of  March  or  the  beginning  of  April. 
The  greenhouse  species  should  be  potted  early 
in  February,  in  pots  rather  deep  than  wide,  with 
the  tops  of  the  bulbs  about  an  inch  below  the 
surface  of  the  soil. 
GLADWYN.   See  Ibis.  I 
GLAIR.   Mucous  matter  in  the  excrement  of 
horses  and  cattle.  It  sometimes  appears  in  great 
quantity,  and  indicates  a  high  state  of  disejise. 
during  disordered  or  morbid  conditions  uf  the 
stomach  or  the  bowels. 

GLAND.    A  fleshy  and  roundish  organ  in  the 
animal  system.    Glands  are  exceedingly  varied  \ 
in  their  internal  structure,  and  appear  to  perform 
exceedingly  varied  functions ;  but  few  if  any  are 
well  understood  by  physiologists,  and  some  are 
not  understood  at  all.   The  absorbent  glands  are 
somewhat  numerous  in  the  human  being,  the  | 
horse,  the  ox,  and  other  mammalia,  and  appear 
to  perform  important  offices  in  their  absorbent 
system  ;  yet  they  are  few  in  birds,  and  do  not  at  , 
idl  occur  in  fishes  and  the  amphibia.    See  the  | 
article  Absoubent  Systkm.  The  secernent  glands 
have  various  forme  and  sizes,  and  separate  the 
several  fluids  of  the  secretional  and  excremen- 
titional  systems  from  the  blood.    The  vascular 
glands  comprise  the  spleen,  the  thymus,  the  pla- 
centa, the  renal  capsules,  and  the  thyroid  glands, 
and  appear  to  be  congeries  of  veins  and  arteries  | 
without  any  externally  opening  duct ;  but  arc 
imperfectly  known  as  to  structure,  and  altoge- 
ther unknown  as  to  function.  | 

GLAND.   A  small  callosity  on  the  surface  of 
any  part  of  a  plant.  All  vegetable  glands  consist 
of  cellular  tissue,  and  differ  from  hairs  or  pubes  | 
chiefly  in  having  a  more  complex  structure  and 
in  being  filled  with  liquid  secretions  ;  and — with 
the  exception  of  those  called  lenticular — all,  or  , 
almost  all,  appear  to  act  as  secreting  organs 
They  abound  on  the  st^ms,  petioles,  and  leaves 
of  many  plants;  and  they  sometimes  occur  also 
on  the  several  parts  of  flowers,  whether  calyx, 
corolla,  stamens,  or  ovary.    Those  of  the  birch-  . 
tree  and  the  moss-rose  are  situated  on  the  stem 
and  the  branches ;  those  of  the  sundew,  on  the 
upper  surface  of  the  leaves ;  those  of  the  tama- 
risk, on  the  under  surface  of  the  leaves  ;  those  o( 
the  five-stamcnod  willow,  between  the  scrratures 
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of  the  na*ifia  of  ths  Iowm;  tiioie  of  very  manj 
tfttpm,  on  tbe  fiiotstalks  of  the  leaves  ;  thotO  oif 
Damel^Ufl  species,  At  the  base  of  the  Icavofl ;  and 
thoM  of  a  few  speoies,  particularljr  of  the  rue 
liuiiilj.  on  the  tpex  of  tUMnents  or  sammiti  of 
hair-like  pabcs.  Most,  as  in  the  apricot,  are 
eimply  scgsile ;  but  a  few,  as  in  the  nettle,  are 
•es&iic,  M  ith  a  projecting  pube ;  and  some,  aa  in 
dio  roee,  are  supported  on  a  pedicel.  M.  Ouct- 
tard,  a  French  phytulogist, distributes  th'<m  into 
six  classes, — miliary  glands,  of  similar  form  to 
the  gnins  of  millitf  eeottrring  sonwUnet  in  regu- 
lar sets  or  groups  as  ia  the  §t,  and  eonetimos  in 
crow  fic-d  clusters  as  in  the  cypress;  vesicular 
glands,  with  the  appeannoe  of  minute  transparent 
hhddflin,  ee  in  the  kevee  of  the  myvUe ;  scaly 
glands,  with  the  form  of  cither  circular  or  oblong 
scales,  af!  <^r\  the  fronds  of  ferns;  globular  glands, 
with  the  appearance  of  minute  globules,  as  on 
wioBB  qMcifle  of  the  Ubiate-flowered  order; 
c'lp-shaped  glands,  with  a  cavity  like  that  rS  a 
mimic  cup,  as  on  the  petioles  of  the  passion-flower 
and  the  nectarine-tree;  end  lentieolar  glands, 
with  in  elongated  form  eomewhat  like  that  of  a 
lens,  as  on  t^f^  young  shoots  of  the  birch  and 
many  other  kinds  of  trees.  The  liquid  secretion 
of  •Qoie  glan^  u  in  the  gvclder*roe^  it  anodia* 
line;  end  that  of  othen^  ee  in  the  moM-nee^  is 
resinous  and  fragrant. 

GLANDEBS.  A  disease  of  hones,  long  oonsi- 
deied  the  meet  fermideble  with  whidi  the  veteri- 
nary surgeon  is  called  to  contend,  and  oven  said 
to  f.trm  the  opprobrium  medt'corum  of  the  veteri- 
nariaa  s  art.  What  renders  this  a  matter  of  sur- 
prise to  en  ittdifTercnt  observer,  is,  that  glanders  is 
an  affection  whirh,  in  thr>  cronerality  of  cases,  for 
some  oonuderabie  time  does  not  appear  to  detract 
in  the  aUghtest  d^^  from  the  tninud'e  ordinary 
state  of  health ;  and  '  far  is  it,  while  it  continues 
iti  this  passive  stag"?,  from  lowering  his  condition, 
that  he  not  only  continues  to  eiyoy  health,  but, 
from  the  etele  of  inaetivity  into  wlAoh  he  ie  pro- 
bably thrown  in  consequence,  absolutely  gets  fat ; 
hence  it  is  we  hear  pf">plr>  say,  that  it  seems  im- 
possible, under  such  circumstances,  their  horses 
can  be  diseased. 

Glanders  appears  to  bo  a  had  variety  or  virulent 
modification  of  the  same  disease  as  farcy,  and  to 
arise  firom  the  worst  kinds  of  the  same  causes 
which  prodnce  that  disorder.  See  the  article 
Fasct.  An  opinion  long  prevailed  that  glanders 
ia  entirely  a  specific  disease,  pru^^ble  only  by 
infcetfea  or  dootagion ;  hot  lliiff  opinion  ia  now 
eipleded  among  mvitttodes  of  enlightened  veteri- 
narians, and  remains  unmodified  among  hardly 
any.  A  few  veterinarians  have  even  become  so 
hM  aa  to  aMoti  tliat  gfamdera  ia  never,  in  any 
pfttper  sense  of  the  word,  infectious  or  contagious; 
and  M.  Galy,  a  French  veterinarian,  about  ten 
jears  ago  conducted  such  suooeasful  ezperimcnts, 
b  the  perftetly  haralcta  mixing  of  glandered 
1;  Tscs  with  healthy  onr'?.  as  to  draw  from  the 
in^eGt<»-Geaeral  of  the  army  studs  a  propoeitirai 


for  rMOUrfdering  an  old  ordhuoMe  #hioh  required 
all  pandered  horses  to  be  destroyed.  But  though 
we  see  nothing  like  sufficient  evidence  for  this 
extreme  and  very  sanguine  opinion, — and  though 
we  liMl  hound  to  urge  all  Ikrmeri  and  otheni  to 
adn[)t,  as  in  old  times,  every  prudent  measure  for 
preventincr  the  possible  contact  of  planrlcrous  mat- 
ter with  the  bare  or  abraded  surtacc  oi  a  healthy 
hone^we  by  no  meant  tiiink  ^andwtthe  terri- 
b!?  afTair  v.  hich  all  the  old  horso-doctors  regarded 
it,  and  are  of  opinion  that  it  is  infectious  or  oon- 
t^ous  only  when  bad  treatment  and  sorious 
debilitj  predispose  to  it,  and  that,  an  almost  all 
cases,  it  ig  either  immediately  or  remotely  due 
to  previous  dia^iaae,  foul  stalding,  bad  food,  im- 
pure air,  oorrentt  of  oold  air,  frequent  and  aadden 
transitions  of  temperature,  or,  in  general,  to  in- 
duced morbidness  of  constitution,  or  impairment 
of  general  organic  energy,  or  structural  enfeeble- 
niMit  of  the  aerating  organa.  Glaadert  waa,  in 
former  tinics,  quite  rife  among  cavalry  horses; 
but  since  the  modem  improvements  in  stabling, 
it  has  been  almost  completely  banislicd. 

Most  writers  make  a  division  of  glandevt  into 
(lade  and  c/ironic:  the  former  being  that  which, 
when  onoe  set  in  action,  and  when  not  arrested 
by  prompt  and  aoitable  remedial  treatment,  pro- 
ceeds regularly  through  its  course,  and  at  last 
ends  in  destruction ;  the  latter,  a  stage  in  which 
the  disease  appears  to  be  stationary,  or  at  all 
eventt  one  in  wbieh  it  makea  no  perceptible  in- 
road upon  the  general  health. 

Acute  Ofanders  consists  in  an  ulceration  of  a 
peculiar  character  of  the  pituatury  membrane, 
(the  membrane  lining  dm  cavities  of  the  nose) 
which  is  commonly  accompanied  witli  glandular 
swellings  under  the  jaws.  These  ulcerations  at 
first  assume  the  appearanoe  of  pin-holes,  only 
that  they  are  shallow,  instead  of  deep,  and  have 
thin  indented  edges ;  they  exude  a  purulent  mat- 
ter, which.  BO  completely  envelopes  them,  that 
their  trae  cbacaoter  cannot  be  wdl  made  ont  an- 
til  their  surfaoct  are  wiped  dry.  They  exist  in 
most  numbers  upon  the  middle  or  partition  of 
the  nose ;  but  they  are  also  often  found  grouped 
in  the  hollow  within  the  donbUng  of  the  noetril. 
By  intertinion,  one  with  another,  tliey  at  length 
form  broad  ulcerous  patches  which  grow  deeper 
and  deeper  until  they  threaten  dettmction  to  the 
septum  nasi  and  turbinated  bonet:  a  period  at 
which  the  sloughing  and  suppurative  action  is 
occasioning  so  much  defloxion  that  there  is  al- 
ways danger  of  taffoeation ;  whloh  it,  in  fkot,  the 
common  way  amtlo  glanders  endt  in  death. 

Chronix  G'irtn<i<T.t  consists  in  a  purulent  ill-con- 
ditioned discharge  from  the  nose,  commonly  but 
from  onenottril;  tbieiaabothecateinUieaoute 
form ;  but  it  is  not  so  generally  confined  to  one 
side  of  the  head  as  the  chronic.  The  difference 
between  the  two  is,  that  in  the  chronic  there  is 
no  nleeration.  The  tonrot  of  thit  aSeetion  is 
the  frontal  sinus ;  if  that  be  opened  with  a  com- 
mon gimble,  and  a  feather,  introduced  into  the 
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bfilo,  be  witiidrftira  tmetred  with  mafMr,  we  may 

be  certain  the  disease  exists. 

Almost  all  old  veterinary  writers  fipoke  de- 
spairingly of  a  euro  fur  gbuiders ;  aud  even  Home 
of  our  best  modem  ones  continno  to  spoak  de- 
spondtngly  of  it ;  and  multitudes  have  striven  and 
toiled  and  groped  in  search  of  a  specific,  almost 
M  the  old  idohemUts  did  in  seardi  of  the  philo- 
•opher'fl  stone.  Yet,  except  in  remote  districts, 
or  in  extraordinary  circumstances,  the  time  has 
gone  by  when  the  appearance  of  glanders  in  a 
hone  was  a  signal  for  kining  him.  "This  ffifsase  " 
says  Mt.  Winter,  in  bis  able  treatise  on 'The 
Horse  in  Health  and  Disease,'  published  in  iF-in, 
—"This  di&oasu  is  uot  uow  considered  so  hopeless 
M  it  was  formerly.  Numerous  esses  of  suoMssfol 
treatment  show  that  it  can  be  subdued  by  thera- 
peutic agents.  The  great  drawback  to  the  estab- 
lishneat  of  a  jndicious  system  of  oombating  this 
aflfcction  has  been  an  unscientific  and  unwarrant- 
able recourse  to  violent  medicinal  preparations. 
All  the  most  active  poisons  have  been  employed 
agaio  and  again  withont  soeoess.  In  pursoanoe 
of  this  blind,  empirical  plan,  Mr.  Culeman  gave, 
in  the  vain  hope  of  findinj:;  a  specific,  'the  various 
preparations  of  arsenic,  antimony,  copper,  zinc, 
memiry,  dte.,  hdlebore,  aeonitum,  digitalis,  hy* 
oscyaiiius,  cicuta,  bclb.  3  nnii,  &c.,  kc,  but  all 
without  any  speoifio  or  curative  effect while 
some  of  these  substances  given  in  moderate  doses 
have  since  l>cen  disoovered  to  pos^cbs  considerable 
curative  influence  over  the  disease.  The  atloction 
h*Aag  supposed  to  be  generated  by,  ns  well  a&  to 
generate,  an  animal  virus  or  pdson,  powerful 
medical  poisons  were  introduced  into  the  system 
to  combat  it.  A  more  correct  pathological  know- 
ledge of  glanders  has  led,  and  will  lead  to  a  more 
rational  method  of  treating  it.  If  the  complaint 
spring  from  such  causes  as  Iiave  been  enumerated, 
no  plan  of  treatment  can  be  successful  unless 
based  on  a  removal  of  them.  Debility  being  both 
a  cause  and  a  remit  of  the  disease,  our  aim  should 
be  directed  to  rouse,  support,  and  strengthen  the 
powers  of  the  constitution.  Accordingly,  suoh 
remedies  as  have  a  sfeomaehie  and  tonic  action 
have  been  found  mott  beneficial.  3Ir.  Sewcll  has 
cured  many  cases  of  confirmed  glanders  by  ad- 
ministering a  solution  of  sulphate  of  copper  in 
moderate  doses.  Mr.  Tines  prefers  cantharidee, 
boric,  capsicum,  cubebs,  ginger,  gentian,  qua.ssia, 
and  such  argents  as  impruve  the  health  and  con- 
dition, by  iacreiUiing  the  appetite,  and  through 
it  tbe  powers  of  the  eireaJation.  By  adopting 
such  princij)les,  I  cured  more  than  fifty  cases  of 
glanders  in  the  stables  of  the  li^ptiao  Transit 
Company.  The  salts  of  Iron,  such  as  the  sulphate, 
carbonate,  and  ioduret,  are  of  essential  service 
in  glanders.  ConsideraMo  benefit  often  arises 
from  the  continued  use  of  the  eulphurct  of  anti- 
mony eomUned  with  tonics.  Chyryata,  as  a 
vegetable  bitter  and  stomachic,  is  a  powerful 
adjunct  to  mineral  pr«'piration8,or  to  cantharides. 
When  cantharides  are  employed,  not  more  than 


three,  four,  or  Ave  grains  should  be  given  d^,  , 

as  there  will  be  lees  danger  of  over-dosing;  fir  i 
as  soon  as  the  animal  is  oljserved  to  refuse  a  por-  , 
tion  of  his  usual  rations,  all  that  is  necessary  is  | 
to  dedst  from  the  medicine  Ibr  a  day  or  two.  ; 
Since  nearly  all  th^  n.-  rUcines  possoF.'sing  a  ciin- 
tive  effect  on  glanders  act  by  rt^storing  Che  health 
by  the  improvement  of  the  digestive  powers,  stmt 
attenti     n:ust  be  paid  to  the  diet.    The  food 
should  be  of  the  best  and  most  nutritious  cha- 
racter, given  without  restriction,  the  quantity 
being  abne  governed  by  tbe  extent  of  the  ani- 
mal's appetite,— speared  corn,  malt,  sound  oats, 
beans,  and  clover-hay,  with  an  occasional  recourse 
to  green  food  or  carrots.    The  horae  should  not 
be  put  to  work,  but  dufy  exeroise  in  the  open 
air  should  be  taken.** 

GLANDIFEROUS  TREES.  The  oak,  the 
beech,  the  sweet  chestnut,  and  other  trees  wbidi 
produce  fruit  in  the  form  of  what  is  popuUrly 
called  acom  or  mast.  This  fruit  is  technically 
d^gnated  glans ;  and  hence  the  epithet  glandi- 
ferons.  The  glans  is  a  one-cencd  and  indeUsosnt 
fruit ;  and  is  either  single  and  partly  naked  a^  to 
the  oak,  or  double  and  completely  enveloped  as 
in  the  beech. 

0LAN8.  See  OiiAhmrbovb  Tbsm.  \ 

GLASS-EYE.  See  AMAinr  is 

GLASSWORT,— botanically  Haliamiia.   A  di- 
versified genus  of  plants,  of  the  gooeofoot  order. 
Another  genus  of  the  same  order,  long  celebrated 
in  the  commercial  world  for  its  abundant  and 
rich  produce  of  alkaline  salts,  the  genus  SiUolih 
has  sometimes  been  popularly  called  glasswort, 
while  the  genus  Salicomia  has  been  termed,  for 
the  sake  of  distinction,  joint-d  frb-^swort ;  but 
the  former  is  now  generally  called  saltwort,  and 
the  latter  is  left  in  sole  pessesrion  of  the  name 
glasswort.    Four  species  of  salicurnia  grow  wild 
in  Britain  ;  two  species  have  been  introduced 
from  respectively  Arabia  and  Siberia ;  and  about 
a  dozen  other  species  are  known.    W«  shall  spe> 
cially  notice  only  the  indigenous  spccios. 

The  herbaceous  glass  wort,  SiHcoriiia  htrhacea 
grows  on  the  shores  of  msny  parts  of  Britain 
Its  root  is  small,  fibrou^  and  annual ;  its  stem  is 
green,  bushy,  ligneone,  very  tough,  and  about  a 
foot  high  i  its  branches  are  opposite ;  and  its 
flowers  are  produced  in  numerous  ahori*Jointed 
spikes,  and  are  apotalong  and  very  inconspicuous, 
and  bloom  in  August  and  September.  The  whole 
plant  abounds  iu  saline  juices  aud  possesses  a 
saline  taste ;  it  was  formerly  burnt,  in  eonnnon 
with  the  richly  alkaline  fuci.  in  the  manufactnr-^ 
of  kelp;  it  is  greedily  eaten  by  shet.*p  and  cattle; 
and  it  somethneB  galhend  and  need  as  a  snlv- 
stituteftr  ro«le  •amphivfti— ThepvtMmuibent  glass- 
wort,  Salicornia  frontmhms,  grows  in  the  s.'dt 
marshes  of  England.  Its  root  is  annual;  ite  stem 
is  trailing,  about  sis  inofaee  long,  and  btmadied 
all  the  way  from  the  base ;  and  its  flowers  resem^ 
bio  those  of  the  herbaoeoufl  "spocioo,  tituI  bloom  in 
August.    This  plant  poS!H:iise:i  the  b;ime  proper- 
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ties,  and  is  used  for  the  same  purposes,  as  the  her- 
baceous glasswort ;  and  both,  though  very  differ- 
ent on  the  one  hand  from  the  powerfully  aromatic 
roek  samphire,  and  on  the  other  fxom  the  marine 
and  crvptognmous  fuci,  arc  soawtilDM  Called 
marsh  samphire  and  sea-grass. 

The  rooting  glasswort,  Scdieornia  radicam, 
growa  wild  on  the  aeMJiom  irf  Britain.  Its 
rrM  .tg  are  perennial ;  its  stems  are  woody,  slender, 
and  creeping ;  the  lower  parts  of  the  stems,  to 
the  extent  of  aboQt  ria  inches,  aesd  out  flbrons 
tuots :  the  upper  pert?,  to  tho  height  of  6  or  8 
inches,  are  erect,  and  send  out  opposite  and 
(S^jesiDg  branches ;  and  the  flowers  are  produced 
en  dNH-jeinted  ewoUen  spiket,  and  bloom  In 
Septeml>t'r. — The  shrubby  glasswort,  Sdicomia 
frutiojgn,  is  a  small,  evergreen  iindcrphriib  of  the 
sea-&hure»  of  liritain,  but  is  of  very  rare  occur- 
rence. Its  gtem  is  froodjrand  eboat  e  fbot  hff(h ; 
its  branches  are  nnmcrons.  attenuated,  and  cylin- 
drical ;  and  its  flowers  grow  on  small,  phort,  and 
denee  spikes,  and  bloom  in  Angnat  and  Septem- 
ber. BoUi  tbe  rooting  and  the  ihrubby  species 
share  the  profusely  alkaline  properties  of  tho 
other  two  native  species,  and,  at  the  same  time, 
are  enfBeienflj  onuummtal  to  deeerve  a  place  in 
the  flower-garden.  They  are  nadtly  propagated 
from  either  seeds  or  divisions :  but,  when  j^rown 
m  uruiuaiy  soil,  they  require  it  to  be  impregnated 
with  eonitton  calt. 

GLASTONBURY  THORN,— botanically  Cra*<r. 
pu  Oryacantha  Pr^wcox.  A  variety  of  the  common 
hawthorn.  It  differs  nothing  from  the  normal 
plant  of  its  species,  excc|>t  in  earlinoM  of  leafing 
and  flowering.  It  is  fabled  to  have  sprung  from 
the  staff  of  Joseph  of  Arimathea,  the  noble  coun- 
seUer  who  buried  the  body  of  Chrbt,  and  the 
pretended  founder  of  the  abbey  of  Glastonbury ; 
but  it  may  at  best  be  regarded  as  having  acquired 
its  early  babita  in  tbe  accidental  peculiaritiee  of 
a  hnwthom  within  the  Obntonbnry  grounds.  "I 
have  many  plants,"  says  Hanbury,  "that  were 
originally  propagated  from  this  thorn  ;  and  they 
often  flower  in  the  winter,  but  there  is  no  exact 
tine  for  flowering ;  for  in  fine  sessone  thqr  will 
sometimes  be  in  blow  before  Christmas,  sotne- 
times  they  afford  their  blossoms  in  February, 
end  sometimes  it  so  happens  that  they  will  be  out 
on  Christmas  day." 

6LAUBP:R'S  salt,— scientifically  Sulphate  of 
Soda.  A  very  common  and  useful  purging  salt. 
It  ooeon  naturally  hi  many  mineral  springs,  and 
«n  n  few  spots  on  the  surface  of  the  earth ;  it 
occurs  artificially,  and  in  large  quantities,  as  a 
residue  lu  tiiu  usual  chemical  processes  for  obtain- 
ing ehlorime  nnd  ankfaqf  mnrintio  aeid ;  end  it 
may  l.>e  intentionally  funned,  in  various  ways,  by 
the  action  of  sulphuric  acid  on  soda.  It  properly 
consists  of  55'55  per  cent,  of  sulphuric  acid,  and 
44'45  of  soda ;  but  it  takes  up  so  much  water  of 
crptallization  as  to  consist,  in  its  usual  state,  of 
24-44i  per  cent  of  sulphuric  acid,  19*558  of  soda, 
andM-ofwnter.  Itsprimarycrystalenrerhonibio 


octohcdrons,  but  most  of  its  netnalones  are  four- 
sided  and  six-sided  prisms.  Twelve  partp  of  tbe 
crystals  dissolve  in  100  parts  of  wutcr  at  61° 
Fahrenheit,  100  parts  at  77<*,  asS  at  and  n 
less  proportion  than  322  at  any  tempemtni^ 
above  01 1".  The  crystals,  when  exposed  for 
some  time  to  dry  air,  gradually  and  somewhat 
rapidly  lose  all  thmr  water  by  efflovesoenoe;  so 
that  two  ounces  of  tlif  crystals  are  not  so  powei^ 
ful  as  one  ounce  of  the  clfloresoed  salt. 

Sulphate  of  soda  has  a  laBne,  eooling,  nnd 
nauseously  bitter  teste.  It  is  an  excellent  pnign* 
tive  for  tlic  htiman  subject ;  but,  for  many  years 
pasti  has  been  seldom  prescribed  on  account  of 
ite  nauseating  bitterness;  yet  enn  he  rendered 
somewhat  palatable  by  means  of  a  little  cream  of 
tartar  or  lemon  juice ;  and  is  a  main  ingredient 
in  some  expensive  saline  preparatious  which  have 
eigoyedmn^popttUff&TOttr.  Some  of  the  epeom 
salts  of  the  drug  shops  are,  in  wh  r-r  in  part, 
badly  crystallized  Glauber's  salt ;  and  some  of  tho 
expensive  Cheltenham  salts,  formerly  in  mtteh 
repute  as  a  patent  medioine,  were  wholly  or 
chiefly  a  crystallized  compound  of  Glauber's  salt 
and  common  culinary  salt.  A  pound  of  crystalline 
Qlanber*B  salt,  or  rather  less  than  half  a  pound 
of  the  efl!orcscQd  salt,  forms  a  good  purge  for 
cattle ;  but  this  medicine  has  too  diuretic  or 
hydragogio  a  tendency  to  be  suitable  for  the 
horse,  and  is  also  so  griping  as  to  he  less  tnitable 
than  epsom  salt  even  to  cattle. 

GLAUCIUM.    Roe  IIoio  I'oprt. 

GLEANING.  The  picking  up  of  stray  ears  and 
straws  of  com  on  the  harvest  lkld»  after  the  crop 
has  been  collected  by  the  reapers  and  gatherers. 
It  is  a  practice  of  probably  as  high  an  antiquity  as 
the  art  of  reaping ;  and,  in  particular,  was  ex- 
cmplifu'd  in  Ruth,  Who  "came  and  gleaned  in 
the  field  after  the  reapers."  It  has,  by  popular 
mistake,  been  oflen  regarded  as  a  right  of  the 
poor,  and  sometimes  abused  to  a  degree  almost 
ruinous  to  tho  farmer ;  and  in  former  as  well  as 
recent  times,  on  the  Continent  of  Europe  as  well 
as  in  Britain,  it  has,  within  certain  limits,  been 
oeneedsdbjftimersasnrewardorwagesof  some 

of  the  lowest  ortir  r  f  f  fh.  ir  rotninrrs.  "When 
the  practice  was  under  proper  regulations,"  says 
Sir  John  Sinchiir,  "  it  was  attended  with  profit 
to  the  industrious  poor,  without  occasioning  any 
particular  injury  to  the  ncr-^pipT.  Each  farmer, 
in  ancient  times,  had  his  particular  set  of  gleaning 
retainers,  who  assisted  him  in  the  bhonrs  of  the 
harvest,  and  they  were  indulged  with  the  per- 
quisite of  gleaning,  after  the  com  had  been 
gathered.  This  tended  to  excite,  and  to  preserve, 
a  mutual  attabhment  between  the  two  dasass. 
Rut  this  privilege  came  to  be  abused.  Persons 
who  had  given  no  assistance  to  the  farmer,  nay, 
who  resided  in  other  parishes,  presumed  to  glean, 
not  only  among  the  sheaves,  but  too  often  from 
them,  conducting  themselves  in  so  disorderly  a 
manner,  as  to  occasion  perpetual  dispute.  The 
mischief  whieh  this  gave  rise  to,  wns  often  great. 
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particularly  in  the  common- fifld  system,  where 
the  loss  incurred  has  be«n  calculated  as  high  as 
30  per  oant  To  avoid  raeb  depfcdationa^  the 
wheat  crop  was  ofton  cut  too  late,  and  carried 
home  too  quickly,  because  the  farmer  dared  not 
trust  it  iu  the  field,  while  the  poor  were  p<.>riK;tu- 
•Ily  among  the  slicaves.  In  several  districts  it 
it  still  the  case.  The  courta  of  law  have  decided 
against  anjr  right  to  gleaning  being  vested  in  the 
poor ;  bat  as  tiMpCMllM^  under  dne  rq(a]ations, 
tands  to  promote  a  friendljiiitcroourse  and  kindly 
connexion  between  the  upper  and  the  lower  or- 
ders of  society,  it  ought  not  to  be  given  up." 

GIiEBB.  A  porlion  of  land  nttaoirad  to  an 
ecclesiastical  Iwncfice,  for  the  occupation  or  ad- 
vantage of  the  incumbent,  hnt  glebe,  in  tho 
old  een£6  of  the  word,  denoted  soil  or  ground  in 
general. 

GLECnOMA.   See  GROirxD  Irr  and  Auaoor. 

OLEDiTBOHlA.  A  genus  of  onuunental  trees, 
of  the  oassin  diviiion  of  the  I^ndnom  order, 
named  in  honour  of  Oottlieb  Gkditwsh  of  Leipeia 
In  its  indigenous  state  it  appears  to  be  confined 
to  North  America,  China,  India,  and  the  Shores 
of  tbe  Caspian ;  and  it  oomprises  nearly  n  dcma 
distinct  speoiea.  One  of  these,  the  thraa-tiiomed 
acacia,  O.  triaeanthot,  in  fiivonrnMo  sitiintions, 
attains  a  height  of  70  or  80  icct,  with  a  trunk 
of  3  or  4  ft«t  in  diameter,  and  dear  of  braaolMa 

(0  the  height  of  30  feet.  It  w;i8  fir«t  crsltivatcd 
in  Britain  in  1700.  It  is  a  highly  ornamental 
tree,  with  a  d^oate,  light  green,  pinnate-leaved 
ftliago^  and  of  graoefully  varied  form.  The  O. 
monotpermay  or  one-seeded  Qleditschia,  was  in- 
troduced into  Britain  in  1723,  and  has  attained 
a  lieigiit  of  more  than  60  feet  at  Syon  near  Lon- 
don. Most  of  the  other  species  have  naturally  a 
height  of  about  25  feet ;  and  all,  with  the  tXOep- 
tion  of  G.  sinensis,  are  deciduous. 

OLBIOHENIA.  A  gmua  of  beantifnl  eiyp- 
togamous  plants,  constituting  the  type  of  the 
tribe  Oleicheniea? — one  of  the  five  tribes  of  the 
order  of  ferus.  About  100  species  of  this  tribe, 
all  ezoCioi^  are  known  to  botaniato;  and  abont 
one-fifth  of  these,  belonging  to  four  n-rntra,  have 
been  introduced  to  Britain,  and  are  treated — par- 
ticularly those  of  the  an^Vtongue  genus— as 
fine  ornaiuentsof  OvrplBni*iooras  and  hot-housca 

G LM X.  A  narrow  vale  OT  ziver>baBin 'between 
mountains  or  lofty  hills. 

OLOBBA  A  genna  of  ornamental,  perennial' 
rooted,  herbaceous,  tropteal  plants,  of  ike  ginger 
family.  Eight  or  nine  species,  principally  yel- 
low-fiowercd  and  from  12  tu  24  inches  in  height, 
and  the  greater  number  from  India,  have  been 
introduced  to  British  collections. 

GLOBE  AMAHANTU,— botanically  Oompkre- 
na.  A  diversified  genus  of  tropical  plants  of  the 
amaranth  order.  One  annual  speefaa,  three  bi- 
ennials, one  ev»>r{rrccn  lierb,  and  two  evergreen 
undor-shrubs,  have  been  introduced  to  Britain ; 
und  about  SO  other  apeeiea  an  known.  The  ia- 
trodnead  aaanal  la  by  Jar  the  beat  known,  and 


has  been  cultivated  in  our  hothouses  during  about 
130  years,  and  is  described  as  follows  by  Miller : 

It  riaea  with  an  upfight  branohlng  italk  aboat 
2  feet  high,  garnished  with  ppear  shaped  leaves, 
placed  opposite.    The  branches  also  come  out 
opposite,  and  the  footstalks  of  the  flowers,  whidi 
are  long  and  naked,  with  two  short  leaves,  cluae 
under  each  head  of  tlowcrs.    Tlie  heads  at  their 
first  appearance  are  globular,  but  as  they  in- 
creaae  in  aise,  beeome oval;  theaa are ooroposed 
of  dry  scaly  leaves  placed  in  imbrication  like  tbe 
scales  of  fioh  -,  under  each  of  these  is  situated  a 
tubnluus  lluwer  which  just  peeps  out  of  the  cov- 
ering ;  bnt  theae  are  not  ao  mudi  regarded  by  the  \ 
generality  of  people,  for  the  scaly  empaleiucnt 
which  covers  them  is  so  beautiful,  and  these,  if 
gathered  before  they  are  t«>o  much  faded,  will 
retain  their  beauty  aeveial  years.    After  the 
flowers  an-  post,  the  gennen  which  is  situated  in 
the  bottom  of  each,  becomes  a  large  oval  seed, 
endoaed  in  a  diafl^  oorering,  which  ripena  lata 
in  autumn,  and  the  plant  decays  soon  after. 
There  are  two  varieties  of  this  sort,  one  with  fine 
bright  purple,  the  other  with  white  or  silvery 
hei^;  and  these  never  alter  from  aeeda,  ao  that 
they  are     rui  Luent  varieties,  though  in  other 
respects  they  do  not  differ."    Two  permanent 
varieties,  larger  in  plant  and  smaller  in  fiower 
than  the  Beat  Indian  varietiea^  alao  grow 
the  West  Indies. 

GLOBE  FLOWER,— botanically  TroUitu.  A 
genus  of  hardy,  ornamental,  perennial-rooted, 
heibaoeoae  i^nts,  of  tlie  ranuncoloe  tribe.  The 
European  ^pccic^,  TroUtus  EiTop'-rff.i,  (^rows  wild 
in  the  woods  of  Britain.  Its  root  is  fibrous, 
tufted,  and  blaek  i  ita  item  it  amooth,  hoUow, 
and  about  -20  inbhea  high,  and  branches  toward 
the  top ;  its  loaves  are  deeply  cut  into  lobes  or 
segments,  and  resemble  in  appearance  the  loaves 
of  aoonite ;  and  ita  flowera  are  prodnoed  aingiy 
at  the  ends  of  the  branches,  and  have  a  bright 
yen<>w  colour  and  a  globose  form,  as  if  they  were 
glo bular  ranunculuses,  and  bloomM  May  and  J une. 
This  plant  baa  long  been  eultivated  in  gardeaa 
for  the  sake  of  its  flowers,  and  is  fond  of  mni^tnre 
and  somewhat  free  exposure  to  the  sun ;  and  may 
easily  be  propagated  by  the  dividing  of  the  roots 
in  the  latter  part  of  SeptcmtM  r  It  is  regarded 
by  the  peasantry  of  Sweden,  Scotland,  and  some 
parts  of  the  north  of  England,  as  a  festal  plant ; 
and  ita  flowen  am  gathered  for  the  temporary 
decoration  of  windows,  doors,  and  rooms.  A 
dwarf  vari'^ty  of  it,  T.  t.  hum^Us,  about  a  foot  in 
height,  was  introduced  nearly  half  a  century  ago 
from  Auatria;  and  a  whitiil»>flowered  variety, 
T.  e.  aUnUy  also  about  a  foot  in  height,  seems  to 
have  originated  in  the  course  of  British  garden 
culture.  Three  yellow-flowered  species,  and  two 
orange>flowercd  spaeiea,  all  amaller  phmta  tiian 

our  nornml  indipTnnn<^  ono,  bixT  bi^rn  introduced 
from  the  temperate  parts  of  the  old  world  ;  and 
one  of  theae,  the  Aitetin  or  fliherian,  comprises 
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GLOBE-THiaTLE,— botamcally  Echinopt.  A 
genua  uf  coarecly  ornamental,  hardy,  horl^eouB 
plants,  of  the  thistle  division  of  the  composite 
order.  A  subdivision  of  the  thistle  suborder,  com- 
prising 13  genera,  takes  the  globe-thistle  as  its 
type,  and  is  called  Kchinoi>sideie.  Nearly  twenty 
species  of  globe- thistle,  all  exotics,  and  princi- 
pally from  Continental  Europe  and  Asiatic  Rus- 
sia, occur  in  our  collections ;  and  two  of  these, 
the  round-headed  and  the  Ritso,  both  perennial- 
rooted,  have  long  been  somewhat  common  in 
gardens.  The  species  vary  in  height  from  about 
20  inches  to  about  7  feet ;  and,  though  totally 
destitute  of  delicacy  and  of  powerful  thistle-like 
appearance,  they  are  generally  esteemed  as  very 
desirable  omameats.  The  most  common  one  is 
described  as  follows,  under  the  exploded  name  of 
EcAinops  major,  by  Miller  :  "  It  grows  naturally 
in  Italy  and  Spain  ;  it  hath  a  perennial  root, 
from  which  arise  many  stalks  that  grow  to  the 
height  of  four  or  five  feet ;  these  are  garnished 
with  long  jagged  leaves,  divided  into  many  seg- 
ments almost  to  the  mid-rib,  the  jags  ending  in 
spines ;  they  are  of  a  dark  green  on  their  upper 
side,  but  woolly  on  their  under ;  the  flowers  col- 
lected in  globular  heads,  several  of  these  grow 
upon  each  stalk  ;  the  common  hath  blue  flowers, 
but  there  is  a  variety  of  it  with  white.  It  flowers 
in  July,  and  the  seeds  ripen  in  August.  This 
plant  is  easily  propagated  by  seeds,  which,  if  per- 
mitted to  scatter,  the  plants  will  rise  in  plenty, 
K  a  few  of  them  may  be  transplanted  to  the 
places  where  they  are  designed  to  remain  to 
flower  ;  they  require  no  other  culture,  but  to 
ke<?p  them  clean  from  weeds;  the  second  year 
they  will  flower  and  produce  seeds,  and  the  roots 
will  continue  two  or  three  years  after ;  but  if 
the  seeds  scatter,  the  plants  will  become  trouble- 
some weeds  ;  to  prevent  which,  the  heads  should 
be  cut  off  as  soon  as  the  seeds  are  ripe."  The 
botanical  name  Echinops  alludes  to  the  hcdgc- 
hog-like  appearance  of  the  heads  of  flowers. 

GLOBULARIA.  A  genus  of  very  beautifuUy- 
fluwering  plants,  constituting  of  itself  the  natural 
order  Olobulariw,  Globularinse,  or  Globulariacese. 
The  species  arc  nearly  allied  to  those  of  the  teasel 
and  the  aster  tribes,  but  are  readily  distinguish- 
able from  them  by  their  superior  ovary.  They 
oomprise  both  evergreen  herbs  and  evergreen 
■hmbs;  they  naturally  possess  alpine  or  moun- 
tain -  loving  habits ;  and  they  arc  distributed 
throughout  the  most  genial  regions  of  the  nor- 
thern hemisphere  from  Madeira  to  Germany. 
Kine  or  ten  species  have  been  introduced  to  Bri- 
ttih  gardens ;  and  several  more  are  known.  Most 
poweis  bitter,  tonic,  and  aperient  properties ;  and 
the  leaves  of  O.  alt/pum,  in  particular,  are  exceed- 
ingly bitter  and  powerfully  purgative. 

The  common  species,  G.  vidffarii,  is  sometimes 
called  the  blue  daisy,  grows  wild  and  in  abundance 
aroand  Mountpelier,  at  the  foot  of  the  Jura  moun- 
tains, and  in  many  parts  of  Italy  and  Ocnnany, 
aad  was  introduced  about  two  centuries  ago  to 


the  gardens  of  Britain.  It  is  a  small,  hardy, 
evergreen  herb ;  its  leaves  are  very  like  those  of 
the  daisy,  but  thicker  and  smoother ;  and  its 
flowers  grow  on  footstalks  about  six  inches  high, 
and  consist  of  several  florets,  and  have  a  globular 
form,  and  a  fine  blue  colour,  and  bloom  in  May  and 
J une. — The  heart-leaved  species,  O.  cordi/oiiu,  is 
also  a  small,  hardy,  blue-flowered,  evergreen  herb; 
and  was  introduced  upwards  of  two  centuries 
ago  from  Germany.  It  prefers  a  light  soil,  and 
is  propagable  from  either  seeds,  cuttings,  or  root- 
divisiona  —  The  dwarf,  the  naked-stalked,  the 
flax-leaved,  and  the  daisy-leaved,  the  last  with 
red  flowers,  and  the  other  three  with  blue  flowers, 
are  akin  to  the  common  and  the  heart-leaved 
species  in  both  form  and  habit.  But  the  long- 
leaved,  the  alypum,  and  the  spinous  species,  the 
last  an  herbaceous  evergreen  with  blue  flowers, 
and  the  other  two  undershrubby  evergreens  with 
respectively  white  and  pale  flowers,  are  green- 
house plants,  and  require  a  compost  soil  of  peat 
and  loam. 

GLOBULEA.  A  genus  of  ornamental  Cape-of- 
Oood-IIope  plants,  of  the  crassula  tribe.  Nearly 
20  species  have  been  introduced  to  British  green- 
houses ;  and  a  considerable  number  more  are 
known.  The  introduced  species  vary  in  height 
from  2  or  3  to  about  15  inches ;  most  are  white- 
flowered  ;  all  are  evergreen  ;  and  about  one  half 
are  herbaceous,  and  the  remainder  ligneous. 

GLORIOSA.  A  genus  of  beautiful,  bulbous- 
rooted,  tender  plants,  of  the  tulip  family.  The 
superb  species,  sometimes  called  the  superb  lily 
of  Ceylon,  or  simply  the  superb  lily,  Oloriota  m- 
perba,  is  a  native  of  Ceylon,  and  of  the  Malabar 
coast,  and  was  introduced  to  Britain  toward  the 
close  of  the  17th  century.  Its  root  is  fleshy,  ob- 
long, whitish,  and  nauseously  bitter;  its  stem 
attains  a  height  of  from  6  to  10  feet,  but  requires 
support  to  prevent  it  from  trailing  on  the  ground; 
its  leaves  grow  alternately  on  the  stem,  and  are 
smooth  and  about  8  inches  long,  and  decrease 
from  a  breadth  of  U  inch  till  they  pointedly 
terminate  in  a  tendril  which  clings  for  support 
to  any  neighbouring  plant ;  and  the  flower  is 
produced  from  the  upper  part  of  the  stem,  and 
stands  on  a  slender  footstalk,  and  blooms  from 
the  latter  part  of  June  till  August.  "  It  is  com- 
posed of  six  oblong  petals,  ending  with  acute 
points,  which,  on  their  first  opening,  are  of  an 
herbaceous  colour,  and  spread  wide  open ;  the 
flower  hanging  downward  as  the  crown  imperial 
and  fritillary,  but  afterwards  the  petals  turn 
quite  back,  and  clmnge  to  a  very  beautiful  nd 
flame  colour,  their  acute  points  meeting  at  the 
top ;  these  petals  are  finely  waved  on  their  edges. 
The  six  stamina  spread  out  every  way  almost 
horizontal,  and  are  terminated  by  prostrate  sum- 
mits. In  the  centre  of  the  flower  is  situated  a 
roundish  germcn,  supporting  an  inclining  style, 
crowned  by  a  triple  stigma."  The  bulb  should 
be  potted  in  the  cud  of  February  or  beginning  of 
March,  in  «  freab  oompoet  of  equal  parts  of  loam, 
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sand,  and  Irrif  mould,  and  a  double  part  of  turf  ; 
and  when  the  plant  is  2  or  3  feet  high,  it  should 
be  repotted  in  a  oompoet  of  tbe  eame  kind  with 
the  addition  of  one  part  of  wcH-rottcd  cow-dung. 
— ^Thrcc  species,  all  very  much  sraaller  than  the 
preceding,  have  been  introduced  from  respectively 
Senegal,  Mozambique,  and  Ncpaul. 

GLORY-PEA,  or  Gl'-uv-Floweu,— botanically 
CliantAtu.  A  recently  discovered  genus  of  orna- 
m«flital  plants  <d  tlie  legnminoos  order.  The 
crinisou  glory-pca,  Clianthus  punicetu,  is  a  native 
of  tho  northern  island  of  Now  Zealand  nnd  was 
originally  discovered  by  Sir  Joseph  Banks  and  Dr. 
Sobader,  but  found  its  way  into  Britain  hj  means 
of  seed  sent  by  a  inisi^iunary  catcchist  in  New 
Zealand  to  a  clergyman  of  the  Isle  of  Wight.  It 
firtit  bloomed  in  the  clergyman's  garden  in  1833 ; 
and  it  has  ehiee  become  generally  known  in  the 
proudest  gardens  of  tlie  kingdom  as  one  of  tho 
most  cs(][uisitc  flowering-shrubs  of  either  the 
shmbbcry,  tbe  wall,  or  tike  eonservatory.  It  is 
a  ligneous  cvcri^roen  ;  and,  l>enido8  being  emi- 
nently beautiful  in  at  once  form,  foli:i?'>,  and 
flowers,  it  readily  adapts  itself  to  very  wide 
diveraitiea  of  eoltivation  and  training.  Its  stem 
is  naturally  procumbent  and  about  3  or  4  feet 
high,  hut  can  bo  trained  either  erectly  in  the 
manner  of  a  standard,  or  spreadiiigly  in  the  man- 
ner of  a  large  expansive  wall-plant ;  iU  branches 
arc  cylindrical,  glabrous,  glossy  green,  and  t.liglitly 
pubescent ;  its  leaves  arc  3  or  4  inches  long  and 
unequally  pinnate,  each  oonnaling  of  6  or  10 
pairs  of  leaflets ;  its  leaflets  are  alternate  or  op- 
posite, obloug-cniptical.  retusc,  green  and  gla- 
brous above,  and  palish-green  below ;  and  its 
flowers  are  produced  in  simple,  axillary,  pendant 
racemes,  and  have  each  a  rich  carmine-coloured 
corolla  of  two  inches  in  length,  and  bloom  in 
diuy  and  J  une.  The  plant  is  hardy,  and  thrives 
well  in  a  soU  of  equal  parts  of  loam  and  peat,  and 
can  easily  be  propagated  from  either  seeds  or 
cuttings.  Many  magnificent  specimens  of  it 
have  been  raised  in  Britain;  and  so  early  as 
1640,  one  specimen  of  it^  which  had  been  planted 
in  the  spring  of  18.18,  covered  a  portion  of  a 
south-east  wall  9  feet  high  and  14  feet  broad, 
and  produced  thousands  of  its  superb  laoemes. 
The  botanical  name  Clianthus  is  literally  trans- 
lated in  the  poptdar  name  glory-flower. 

OLORY-TKKK.   Sec  (JlebodespboS. 

OLOS^S-ANTHRAX.  SeeBLJLiir. 

GLnssnpTA.  A  small  genus  nf  very  beautiful, 
tubcroUiS-rooted,  Australian  plants,  of  the  orchis 
family.  Two  blue-Oowered  species  have  been 
introduced  to  British  ooUections.  The  name 
glossodia  alludes  to  a  tongue-like  appendage  in 
the  interior  of  the  flower. 

OLOW-WOBltL  This  is  the  female  of  one  of 
tiie  species  of  lampyris.  The  U^t  is  meet  fre- 
quently observable  early  in  the  Bwmmer,  when 
the  animal  is  in  motion.  It  can  be  withdrawn  or 
displayed,  at  pleasure,  by  contracting  or  anfblding 
the  body.  When  eroshed  in  the  hand,  this  lumi* 


nous  suhstancc  adheres  to  it,  and  continues  to 
shine  till  it  dries.  This  extraordinary  provision 
of  nature  ie  for  the  purpoee  of  attracting  the 
male.  The  ghiw-worm  is  apterous,  or  without 
wings.  The  male  possesses  elytra  which  cover 
wings  longer  than  the  body.  The  head  and  an- 
tenna are  black,  the  former  concealed  hj  th» 
broad  plate  of  tho  thorax  The  four  la*t  rings  of 
the  abdomen,  which  emit  the  light,  are  not  ao 
bright  in  the  male  as  in  the  female,  and  are  neirly 
destitute  of  thai  lamlnoua  quality  which  lenden 
her  BO  remarkable. 

GLOXINIA.  A  genus  of  superbly-flowering 
tropical  plants,  of  the  geeneria  ftmily.  All  its 
species  are  1  ^v  l' rowing  herbaceous  evergreens, 
very  similar  in  the  appearance  of  the  plants  to 
gcsnerias,  but  much  more  luas&ive  in  the  bulk, 
elegant  in  the  form,  and  delicate  in  the  UatiDg 
of  thrir  tubulous  flowers.   Three  purple-flowered 
species,  Q.  maeulatat  Q.^teiota,  and  G.  cauiesaiu, 
were  brought  from  tropical  ftiutii  America,  is 
respectively  1739, 1815, and  1826;  ablue-flowered 
species,  (7.  ^tirsitfa,  in  1824;  and  a  red- flowered 
species,  (J.  rubra,  in  lti40. — ^But  the  showy  species, 
O.  tpteiom^  comprises  a  number  of  penaaoeat 
varieties,  with  different  shades  of  colour  in  the 
flower,  and,  when  raised  from  peed  in  any  ordina- 
ry liot-house  sowing,  it  very  frequently  produces 
some  plants  with  purple  flowery  aome  with  white 
flowers,  and  some  with  various  tints  and  colours 
intermediate  between  purple  and  white.  Some 
of  the  oldest  of  its  chief  permanent  varieties  are 
(J.  t.  alba,  with  white  flowers,  O.  s.  maxima,  pur- 
ple and  white,  G.  s,  mgntiexii,  blue  and  wh!t•^ 
G.  i.  violacca,  violet  coloured,  and  G.  i.  pcUida^ 
pale  blue^The  red-flowered  species,  O.  nAm, 
has  become  a  greater  favourite  than  even  the 
showy  ;  and.  very  soon  after  it  bccanie  Viiown,  it 
bt'gan  to  ungiuate  very  many  most  beautiful 
hybrid  The  flower  of  tbe  normal  plant,  when 
first  expanding,  has  a  deep,  rich,  blood-red  colotir, 
with  a  much  darker  tint  combined  with  a  sliglit 
shade  of  brown  in  tbe  throat ;  and  after  being 
for  some  time  open,  it  assumes  a  paler  hue,  with 
a  prevalence  of  beautiful  crimson,  but  the  lower 
part  of  the  throat  evolving  a  tinge  of  blue,  while 
the  upper  part  retmns  Its  original  intense  colour,  i 
The  principle  hybrids  of  this  species  in  one  year,  , 
the  year  1S4 1,  were  the  magnificent,  the  n  raark-  j 
able,  the  two-coloured,  and  Carton's ;  aud  tbcuc  ' 
were  raised,  along  with  many  others,  from  seedb 
of  the  red- flowering  gloxinia  fertilized  with  | 
JSinniji^ia  ffuttata.    The  flower  of  the  raagniti- 
cent  hybrid,  G.  r.  magnyica,  has  a  pinkish  fle»h 
colour,  with  a  pink  tube  end  white  throat ;  and 
tlie  plant  is  strong  and  has  an  erect  habit  <  f  | 
growth.   The  flower  of  the  remarkable  hybrid, 
O.  r.  iiuiffniiy  has  a  pink  tube,  with  sprmdiog  ! 
and  nearly  white  segments  or  limb,  the  upper 
portion  shaded  with  the  colour  of  the  tube,  and 
the  throat  tinged  with  blue.  The  flower  of  the 
two-oolottrsd  hybrid,  O,  n  Aiesfor,  has  a  deep 
bluish  purple  o^ur,  with  a  whitidi  throng  and 
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widi  an  odgiiig  of  white  on  the  apper  pert  of  the 

limV  The  flower  of  Chrton's  hybrid,  f).  r.  Cartoni, 
is  large,  full  flowered,  aad  of  good  aubstanoc,  with 
the  throAt  and  the  whit^  and  with  the 

other  psfts  of  a  deep  pUk,  and  increasing  in  in- 
tensity near  the  month  of  the  tube — Gloxinias 
may  be  readily  raised,  not  only  from  seed,  but 
ftvm  any  enttfaigi  of  a  leaf  whieh  are  aDowed  to 
retain  a  portion  of  the  midrib.  Plants  should  be 
shaken  up  and  potted  in  Fcbrnary,  and  repotted 
when  their  roots  appear  through  the  bottom  of 
the  fint  pete;  and,  if  after  this  treatment,  tiiqr 
be  pltingt'd  in  a  bark  bed,  and  surrounded  with 
moss  on  which  the  leaves  can  rest,  they  will  beg^n 
to  bloom  profusely  in  April,  and  will  posaeas  com- 
paratively  gnat  hriUiaoee  of  oolour.  Few  floral 
objects  arc  more  superb  or  cxcjuisitely  beautiful 
Uian  a  number  of  gloxinias  growing  in  a  bed  of 
note  and  mom, 

OLUCINA.  A  rare  metallic  oxide,  discovered 
in  1796,  but  hitherto  known  to  exist  only  in 
beryl,  emerald,  and  euclase.  It  constitutes  about 
14  per  oent  of  beryl,  ai^  edete  there  in  oomUna- 
tion  with  silica  and  alumina.  It  is,  in  itself,  a 
white,  ttisteles?,  odourless  powder,  insf)ltible  in 
water,  and  three  times  heavier  than  water.  The 
metalUe  baaie  of  it  ie  ealled  glodnium,  and  lanke 
as  one  of  the  simple  or  eleraentarj  bodies  knomi 
to  chemists. 

OLUE.  A  tenacious  eement,  principally  used 
by  oabinet-makers,  joiners,  book-binders,  casc- 
niaTcers.  and  hatters.  The  sul»stance8  from  wliich 
glue  is  made,  are  the  shreds  or  parings  of  hides ; 
the  ean  before  they  aro  immersed  in  the  tanner*s 
vats ;  the  cuttings  and  raspings  of  horn,  from  the 
comh-maker,  the  button-maker,  and  the  horn 
lauthom-maker ;  the  hoofs  and  horns  of  oxen, 
calvesy  and  sheep  from  the  bnteher ;  the  pelts  of 
the  hare,  rabbit,  l>cavcr,  &c.  from  tfie  liat  makers, 
beaver-cutters,  and  furriers;  ami  the  parings  of 
veUum  and  parchment  from  the  white  leather 
drcaser,  glover,  &o.  These  substanoes  are  indis- 
criminately mixed  together,  and  arc  purified  from 
all  grease  and  dirt  by  digestion  in  lime  water,  the 
greatest  eare  being  taken  to  remove  every  piece 
that  is  in  the  slightest  degree  putrescent.  The 
materials  are  next  steeped  and  washed  in  clean 
water,  with  frequent  stirring,  and  are  afterwards 
Idd  in  heafn,  and  the  water  pressed  ont.  They 
are  then  boiled  in  a  large  brass  kettle  with  clear 
water,  the  fat  and  dirt  being  constantly  skimmed 
off  as  they  ri^,  and  when  the  whole  is  dissolved, 
a  little  mdted  alam  or  findy  powdered  lime  is 
adde<^l.  After  the  skimming  has  been  continued 
for  some  time,  the  whole  is  strained  through 
baskets,  and  suffered  to  settle,  in  order  that  the 
remaimng  impurities  may  euhside,  and  the  fat 
rise  to  the  top.  The  impurities  and  fat  hi-ing 
removed,  it  is  then  returned  into  a  clean  kettle, 
and  soilen  a  seoond  evapomtion  and  Ainuning. 
When  it  acquires  a  clear  darkish  brown  oolour, 
and  a  sufficient  consistence  which  is  known  by 
the  appearances  dnring  ebullition,  it  is  lifted  out  ( 


by  a  sooop^  into  frames  or  moulds,  sbont  feet 

long,  one  foot  V  r  >n  ^  and  two  deep,  where  it  is 
allowed  to  cool  gradually.  It  is  then  cut  by  a 
spade  into  square  cakee^  and  caeb  of  these  is 

afterwards  divided  into  three  pieces,  by  an  instru- 
ment like  a  bow,  having  a  hrw"^  wire  for  its 
string.  The  pieces  thus  cut  are  dried  in  the  open 
air,  on  a  kind  of  net-work,  (generally  old  herring 
nets,)  fastened  in  moveable  sheds  of  four  feet 
Ftpiare,  each  containing  six  or  eight  rows  of  net 
work.  When  the  glue  is  dry,  each  piece  is  rubbed 
gently  with  a  wet  dMh.  to  giva  it  that  glased 
appearance  which  the  Ijondon  glue  always  pos- 
sesses. The  diflcrent  pieces  are  then  packed 
carefully  up  in  separate  rows  in  barrels  or  hogs- 
heads and  are  ready  for  sale.  The  best  glue 
Bwells  considerably,  without  melting,  by  three;  or 
four  days  immersion  ia  cold  water,  and  recovers 
its  dimensions  and  properties  by  drying.  When 
glue  looks  thick  and  black,  or  has  got  fn»t  in  the 
drying,  it  should  be  melted  over  again  with  a 
sufficient  quantity  of  fresh  glue.  Good  glue  is 
distinguished  by  its  having  a  strongbbelc  oolour, 
and  by  being  free  of  cloudy  and  black  Spots,  when 
held  between  the  eye  and  the  ligl)t. 

GLUE  MANURE.  The  fertilizing  refuse  of  tlie 
glue  mannfiwtories.  The  gelatfaions  matter  which 
constitutes  animal  jelly  would  fertilize  soil;  but  is 
all  carefully  tised  up  for  glue,  and  does  not  form 
any  appreciable  portion  of  the  glue-maker's  re- 
fuse. See  the  articles  Gelati»k  and  GbVB.  What 
is  meant  by  glue-manure  is  tlv  residuum  of  animal 
matter,  and  particularly  of  boues,  after  the  gela- 
tine Is  extracted.  <*  In  liie  manufactories  of  glue,** 
says  Liebig,  **  many  hundred  tons  of  a  solution  of 
phosphates  in  muriatic  ncid  are  yearly  tlimun 
away  as  being  useless.  It  would  be  important  to 
ascertain  how  fhr  this  solution  might  be  substi- 
tuted for  bones.  The  free  acid  would  C(mibino 
with  the  alkalies  in  the  soil,  especially  with  lime; 
and  a  soluble  salt  would  thus  be  produced,  which 
is  known  to  possess  a  favourable  action  on  the 
growth  of  plants.  This  salt,  muriate  of  linie  or 
chloride  of  calcium,  is  one  of  those  compounds 
whidi  attract  water  from  the  atmoqdiMu  with 
great  aiddity,  and  retain  it  when  absorbed;  and, 
being  present  in  the  soil,  it  would  decompose  the 
carbonate  of  ammonia,  existing  in  rain-water, 
with  the  ibrmatien  of  eal-ammoniae  and  carbon- 
ate of  lime.  A  solution  of  bones  in  muriatic  acid 
placed  on  land  in  autumn  or  in  winter,  would 
therefore  not  only  restore  a  necessary  constituent 
of  the  soil,  but  would  also  give  to  it  the  power  of 
retaining  all  the  atnrnonia  falling  upon  it  in  the 
rain  for  a  period  of  six  months."   See  the  articles 

BoXB-MaNURE,  PnOSPHATE,  CULOaiXE,  Mu&IATE^ 

Ammonia,  and  Lime. 

HLUTEN.  A  vegctalde  compound  procured 
by  repeatedly  washing  wheat  flour  in  a  large 
quantity  of  water,  by  which  means  the  starch  is 
dissolved,  leaving  tha  |^utcn  behind  in  a  very 
tenacious,  ductile,  somewhat  elastic  state,  and 
possessed  of  a  brownish  grey  colour.   It  has 
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scarcely  nny  taste,  and  is  insoluble  in  water, 
^cohol  and  etlier,  but  is  taken  up  by  acids  and 
alkalies.  The  Mtd  solation  ia  praoipitated  by  an 
alkali,  and,  reciprocally,  the  alkaline  lolution  by 
an  acid.  Dried  by  a  gentle  heat,  it  contracts  its 
volumei  and  becomes  hard  and  brittle.  Its  pro- 
doeta  witit  flreji  or  nitrie  add,  are  nearly  the  nine 
as  those  of  gum  and  sug^ar.  Gluten  is  present  in 
most  kinds  of  grain,  such  as  wheat,  hark'V.  rvo. 
oats,  pease  and  beans ;  but  the  tirst  contains  it  in 
far  the  hurgeefc  proportiefi,  whioh  ie  the  reason 
that  wlieaten  bread  is  more  nutritious  than  that 
made  with  other  kinds  of  flour  j  for,  of  all  vege- 
table substances,  gluten  appears  to  be  the  most 
nutritive.  It  It  to  the  presence  of  gluten,  that 
wheat  flour  "wpfl  \t?  property  of  forming  a  tenaci- 
ous paste  witii  viAiQT,  to  which  cause  is  due  the 
formation  of  light  spongy  bread.  Hbt  earfaooie 
•cid,  which  is  disengaged  during  the  fermentation 
of  the  dough,  being  detained  by  the  viscid  gluten, 
distends  the  whole  mass,  and  thus  produces  the 
rising  of  the  bread.  Good  wheat  floar  oontnine 
from  19  to  24  per  cent,  of  gluten.  The  wheat  of 
warm  climates  is  richer  in  gluten  than  that  of 
colder  regious.  Gluten  consists  of  two  distinct 
prinoiplea ;  to  one  of  which  haa  been  applied  the 
name  ijliadine,  and  to  the  other  that  of  ayntome. 
To  obtain  these  principleOi  the  gluten  is  buikd 
repeatedly  in  alcohol,  whidi  diesolveBthef^Uftdine 
and  leaves  the  zymome  in  a  pure  state.  On  mix- 
ing the  powder  of  gaaiacum  with  the  latter  sub' 
stance,  a  beautiful  blue  colour  instantly  appears; 
and  the  aame  phenomenon  enanee,  though  leei 
rapidly,  when  it  is  kneaded  with  gluten,  or  the 
flour  of  good  wheat  moistened  with  water.  With 
bad  flour,  the  gluten  of  which  has  sullered  decom- 
podtkm,  tlw  blue  tint  it  eoaroely  viaiblew  The 
intensity  of  the  colour  thus  produced  is  entirely 
depeudent  on  the  relative  quantity  of  zymome 
contained  in  the  flour ;  and,  since  the  quantity 
of  zymome  ie  proportional  to  the  quantity  of  glu- 
ten, the  proportion  of  the  latter,  and  tlu  rcfore 
the  quality  of  the  flour,  is  tested  by  the  action  of 
the  guniaenm. 

GLYCERIA.  A  emtll  genus  of  indigenous, 
perennial,  aquatic  grasses,  constituting  the  type 
of  the  tribe  or  suborder  Glycerins.  This  tribe 
compriaee  the  genera  pom,  bromus,  hjdrodiloa, 
schedonorus,  briza,  catabrosa,  eragrostis,  glyceria, 
and  four  others.  The  genus  glyceria  consists  of 
two  species,  which  the  older  botanists  included 
in  the  genem  feetnen  and  poa;  and  it  is  charac- 
terized by  its  blunt  and  many-toothed  lnwcr 
palew,  by  its  unequal  glomes,  and  by  its  slender 
and  elongated  spUceleti. 

The  floating  glyceria,  or  floating  sweet-mea- 
dow-grass, O^yceria  /i/i'faitA,  formerly  called  bo- 
tanieally  Festuca  JluUam  and  popularly  floating 
fescue,  growt  wild  on  almoit  all  iJlnTial  mardiee 
or  wot  meadows,  and  by  the  sides  of  ditches,  pools, 
and  streams.  Its  root  is  fibrous ;  its  Ptcm  is 
about  two  feet  high,  and  is  decuuibent  in  the 
low«r  part,  obUqne  in  the  middle  pert,  and  erect 


in  the  upper  part;  its  leaves  are  lima  I  an  i  long, 
and  float  when  the  plant  grows  in  a  sullicient 
depth  of  water;  ite  paniole  ii  long,  slender,  and 
nodding,  and  is  Mmewhat  branched  at  the  base; 
and  its  spikelets  are  very  slender,  and  have  each 
from  7  to  0  florets.  This  grass,  though  very  fwd 
of  an  abundant  and  oonetant  supply  of  water,  is 
admirably  adapted  for  all  ordinary  irrigated 
meadows,  and  wil!  yield  a  cnnsiderahle  produce 
even  oQ  oominon  undniined  farm  ground ;  and  it 
ie  greedilj  eaten  bj  honee,  cattle,  sheep,  and 
swine,  and  constitutes,  in  most  respects,  highly 
valuable  forage.   Its  seeds,  also,  form  a  common 
Mid  enriching  food  of  several  species  of  eeonoou> 
cal,  fresh-water  flsh,  and  of  Tanous  species  of  the 
most  esteemed  aquatic  fowls;  and,  when  jnt^^t^red 
and  dried,  the/  oonstitute  the  manna-i;ruup  of 
the  shops,  and  are  extenriTdy  need  ai  en  apee* 
able  and  highly  nutritious  material  for  soups  and 
gruels.    They  ripen  irregularly,  and  are  readily 
shaken  out  when  ripe,  so  that  thoj  are  not  easily 
collected;  and  in  Poland  and  Gerannj,  they  are 
gathered  in  a  similar  m.anner  to  the  juniper  lier- 
ries  of  Britain,  by  the  ghaking  or  beating  of  the 
ripening  phints,  every  second  or  third  day,  over 
a  cloth  spread  under  the  panicles. — A  bad  variety 
of  this  species  is  in  use,  of  a  dwarfi  -h  habit,  with 
comparatively  short  panicles  and  seeds,  and  not 
eo  wdl  adapted  ai  the  nonnal  pinnt  to  balMty 

soils. 

The  water  glyceria,  or  rrcd  meadow-grss?,  or 
water  sweet  meadow-grass,  Gljfceria  aqmtioa^ 
called  by  the  old  botan^  Foa  aquaHut^  and  by 
Ilartig  Ilydrockloa  aqttatica,  grows  wild  on  the 
richly  nllnvial  flooded  banks,  and  within  tbo 
riciily  ailuvuii  margins  of  streams  and  pools ;  it 
vfn^iSSy  aboundeon  low  banks  whiob  are  statedly 
overflown  by  the  fresh  back  water  dammed  up 
by  tides ;  and,  in  common  with  some  other  aqua- 
tic herbage,  it  makes  a  conspicuous  figure,  fur 
both  good  and  evil,  in  the  husbandry  of  the 
English  fens.   Its  root  is  powerfully  creeping: 
its  stem  is  erect,  cylindrical,  and  tisually  about 
6  feet  high;  lis  kavee  are  broad,  long,  tapering, 
and  vivid  green;  its  panicle  ia  erect,  equally 
spreading,  and  freely  branched ;  its  spikelets  are  | 
elongated,  and  contain  each  about  7  or  9  florets  ; 
anditseeedeareihort,oompact,aiidseven4ibbed.  [ 
"Tills,"  says  Curtis,  "is  one  of  the  tallest  of  j 
British  grasses,  with  a  powerful  creeping  root;  a  ( 
native  of  uto^t  parts  of  Europe,  and  very  common  I 
in  the  fens  of  Cambridgeshire  and  lineolniluie^ 
where  it  not  only  affords  rich  pnattiragc  in  sum- 
mer, but  forms  the  chief  winter  fodder.  It  is  : 
ioinetimee  cut  thrice  in  one  eeeaon.   It  growt  not  | 
only  in  very  moist  ground,  but  in  deep  water;  | 
and,  with  catVtail,  burr-reed,  &o.,  soon  fills  up 
ditches,  and  occasions  them  to  require  frequent 
cleansing.  In  this  reepect,  it  is  a  Ibtmiddble  , 
plant  even  in  slow  rivers.   In  the  Island  of  Kly,  | 
they  cleanse  these  by  an  inptrnnient  called  a  bear, 
which  Ls  an  iron  roller  with  a  number  of  pieces 
of  inn  like  amsll  ^adet  fixed  to  It;  tfaia  is 
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drawn  up  and  down  the  river  by  horses  walking 
along  the  buk,  and  fteus  up  the  plants  by  the 
raoto  which  float,  and  »n  oanried  down  the 

I  strearn." — Two  otht^r  sp^jcies  ranked  by  Sir  J.  E. 
I  ^  Smith  aa  glycerias,  may  be  regarded  as  now  a 
part  of  the  genus  hydrooUoa.  See  the  artide 

I  HTriKoniuiA. 

I I  GLYCINE.    A  {Tonnp  of  omaraental  plants,  of 
the  lotus  division  ot  tiie  legummous  order.    It  is 

,  somekiiBCBpopidailyoaUedliqpiorioevetdiorwild 
liqtiorice.    Ten  or  twelve  spocioa,  all  ten  dr.  and 
I  mostly  evergreen  twiners,  occur  in  Briti&b  col- 
I  lections ;  and  about  a  dozen  other  species  are 
known.    But  a  Urge  number  of  species  of  the 
,  kifJn«'y-hoan  division  of  the  iLLrnminous  order 
were  formerly  included  in  the  genus  glycine;  and 
I  though  theae  are  now  dlatribated  among  nine  or 
I  teft  otiMT  genera,  a  few  of  the  hardy  and  more 
'  oororoon  ones  will  probably  continue  for  a  long 
,  time  to  be  better  known  by  their  oid  botanical 
•  mine  tiuui  by  llidr  new  onci^  and  maj  here  be 

appropriately  noticed. 
'     The  frutescent  species  or  Carolina  kidney-bean, 
I  Glycine frvleaeent,  called  by  N  uttall  Wistaria fruie»- 
I  eensy  and  by  Pursh  ApioM  fruteteens,  is  a  hardy 
dvciJuoiis  twiner  of  Cui/lin.!  and  V . '/inia,  and 
^  was  introduced  to  Britain  about  the  middle  of 
the  fint  half oflait  eentaiy.  Iti etem  it naoallr 
1  abent  10  or  18  feet  high,  bat  it  rises,  not  hj 
means  of  claspers,  but  by  means  of  the  twining 
habit  of  its  branches ;  and  it  either  ascends  any 
tne  in  Hs  immediate  iieighbourhood»  or  tndb 
along  the  ground  till  it  reaches  trees  at  the  dis- 
tune*' of  a  considerable  nnmbor  of  feet,  and  even 
then  ascends  them  to  a  cunsiderabie  height ;  its 
Isaiee  are  large,  pinnated,  aid  inpodng^  and 

c'r  ?i:lv  re^omble  tlv  .■"0  nf  liquonc*? ;  its  folioles  are 
arranged  in  about  three  pairs  and  an  odd  one  to 
eaeh  leaf,  and  have  a  lightish  hoary  colour,  with  a 
bluish  tint  i  and  tte  flowers  grow  from  the  wings 
of  the  leaves,  and  have  a  bluish  purple  colour, 
and  are  very  large  and  ornamental,  and  usually 
blooaa  from  Jane  till  September. 

The  tuberous-rooted  species  or  ash-leaved  mUk- 
vetch,  Glifciiie  Apiot,  called  by  Bocrhaave  Apios 
twbenta^  is  a  native  of  Virginia,  and  was  intro- 
daeed  to  Britahi  vpwaida  of  two  oentoiiea  ago. 
Its  roots  Comprise  many  knobs,  which  increase 
in  number  as  long  as  they  arc  allowed  to  be  un- 
disturbed, and  possess  the  requisite  conditions  of 
I  tea  fi»r  apreading;  Ita  item  twinea  to  the  hdght 
\  of  from  €,  to  12  ff«t  according  to  tbf  cnrnparative 
richness  of  the  soil,  but  dies  down  to  the  crown 
,  ofthaneotainaatMMn}  teteamtaiwhlethoee 
of  tho  ailMma  both  in  their  pinnate  faro  and  in 
their  gcnf^ml  appearance;  and  its  flowers  grow 
\  in  soBaii  spikes  from  the  sides  of  the  twining 
itfxm,  and  have  a  reddish  oohmr,  and  bloom  in 
j  August  and  September. 

I     The  tnonfccious  epecies,  Ohfcine  mnfini'^n,  called 
i  by  EUiot  Amphicarpa  monoica,  is  a  native  of 
i  mslli  fbad^  piama  in  TngMuoy  ud  waa  intro> 
i'  dMedtoBriimnlnthehMorpartofJaatoeDtiur. 
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Its  stems  are  hairy,  and  twine  upward  to  a  hoi<::ht 
of  from  four  to  six  feet ;  its  leaves  are  trifoliate 
and  naked ;  its  tluwcrs  are  produ(%d  in  pendulous 
bunelu'8  from  the  sides  of  the  stems,  and  have  a 
pale  violet  standard  and  white  keel  and  wings, 
and  are  'verjr  beavtifhl  and  impoiiii^  and  Uoom 
in  June  and  July ;  and  its  pods  ate  ocnnpresscd 
and  half-rounded,  aii  i  hmg  by  lengthened  pe- 
duncles, and  frequently  mature  their  seeds  in 
September^Tho  frait  oi  at  least  two  apedee  of 
glycine  is  much  prized  among  the  Hindoea  as  a 
common  and  pleasant  article  of  diet. 

GLYC0SINI8.  A  small  genus  of  l>cautiful, 
odorilaroiii^  wbito4lowered,  evergreen,  small,  tro- 
pical trees,  of  the  orange-tree  family.  Two  spe- 
cies, each  naturally  attaining  a  height  of  about 
20  feet,  were  added,  about  half  a  oeatwry  ago,  to 
the  hothouse  collections  of  Britain. 

GLYCYRRrilZA.    See  Liquoricb. 

QLYSTEB,  or  Cltsteh.  An  enema  or  medi- 
einal  Hqnid  hgeeted  into  tiie  anal  orifloe  of  an 
animal,  with  the  design  of  operating  on  the  lower 
intestines.  It  is  much  and  very  usefully  cmplo)'ed 
on  the  human  subject ;  but  though  equally  well 
adapted  to  the  kmer  aaimala,  it  has  been  verj 
generally  neglected  in  the  case  of  even  hordes  nnd 
cattle.  An  aperient  glyster,  in  all  veterinary 
praotioe,  is  highly  sendombk  fn  the  fiiat  stages 
of  fever,  or  in  inflammation  of  the  bowels,  or  in 
an  irritated  state  of  the  bowels,  or  in  obstinate 
costiveness,  or  for  assisting  the  action  of  inter- 
nally administered  purgativea;  an  anodyne  glys- 
ter  is  serviceable  in  cases  of  great  irritation  of 
the  lower  intestines,  of  obstinate  diarrhnpa,  or  f>( 
excessive  purging  from  the  internal  admimstra- 
tionof  eathaitiea;  a  nntriti'va  i^jster  ia  tahtaUe 

in  cases  of  epidemic  cntnrrh,  of  locked-jaw,  of 
convulsions,  or  of  extreme  debility  accompanied 
with  want  of  appetite ;  and  a  cathartic  glyster 
is  of  use  in  cases  where  the  lower  intestines  are 
obstructed  and  require  to  be  speedily  evacuated. 

An  aperient  glyster  for  a  horse  may  consist 
simply  of  a  gaBen  of  warm  water,  or  of  two  ounces 
of  oommon  soap  dissolved  in  a  gallon  of  warm 
water,  or  of  a  pint  of  Unseed  oil  and  nearly  a 
gallon  of  warm  water, — though  this  last  is  appro- 
priate diieiy  for  the  porpoao  of  ezpelHng  tlie 
entozoa  which  infest  the  reetum  ;  a  cathartic 
glyster  for  a  horse  may  consist  of  half  a  pound  of 
common  salt  or  of  Epsom  salts  dissolved  in  a  gal- 
lon of  warm  water,  or  of  an  evnoe  or  an  onnoe 
and  a  half  of  aloes  dissolved  in  twn  or  three  quarts 
of  waim  water ;  an  anodyne  clyster,  for  a  horse, 
may  oottrilt  of  1|  or  I  qnarts  of  fei7  flne  gruel,  or 
of  1^  or  S  quarts  of  thin  mucilage  of  starch  or 
arrowroot,  or  of  4  ounces  of  finely  powdered  pro- 
pared  chalk  well  stirred  into  1^  or  2  quarts  of 
gnielfWitii  the  addition,  in  verjr  bad  ea8M,ef  two 
scruples  or  a  drachm  of  powdered  opium ;  and  a 
nutritive  glystpr  for  a  horse  ought  never  to  consist 
of  strong  broths  or  alea  or  wines  or  any  other 
atimnlating  substances,  but  on^t  toon^rt  onljr 
of  thidc  gmdyaad  to  be  admiaJstefed  in  quanti- 
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ties  of  not  more  tban  a  quart  at  a  time.  Proper 
glystcrs  fpr  cattle  are  stricil/  analogous  to  these 

The  temperati^re  of  every  frlyster,  at  the  mo- 
ment of  administering  it,  ought  to  be,  as  nearly 
M  pos^ilile,  about  96^  of  Fahrenheit.  The  old 
glyster  instrument  was  simply  a  very  large  blad- 
der tightly  attachi'tl  to  a  tuho  of  wood  or  of  po- 
lished pewter,  about  a  foot  in  length  and  half  an 
inch  in  ih«  width  of  the  bore ;  and  tl){i  nrnj  tUll 
li-^  properly  cnoupfh  used ;  Imt  a  far  prcferaUlc 
instrument  is  the  patent  glystcr-pump  of  Mr. 
Read.  "The  principal  art  of  administering  a 
glyster,'*  Mr.  Youatt  tells  us, "  consists  in  not 
frightening  the  horse.  The  pipe,  well  oiled, 
should  be  very  gently  iatroduoeU,  and  the  fluid 
not  too  hastily  thrown  into  the  intettlnea,** — 
m  Ite.—  nfa!ie.'^lhmton,~Turian,—7auM.— 
CiaUr.—Bartia. 

OMELINA.  A  geniu  of  ornamental,  ever- 
green, tropical,  tall  shrubs,  of  the  verbena  tribe. 
Five  (species,  varying  in  natural  height  from  10 
to  lb  feet,  have  been  introduced  to  British  hot- 
houM  oolkwtiooa.  'She  root  of  one  of  these 
ciea,  (7.  a.naiica,  possesses  mucilaginous  and  de- 
mulcent properties,  and  is  prescribed  by  the 
Hindoo  phydoiana  as  a  medicament  for  purifying 
the  blood. 

GNAPHALIUM.  A  diversified  genus  of  plants, 
of  the  thistle  division  of  the  composite  order.  A 
araltitude  of  spedea  formerly  inolnded  in  it  are 
a.ssignc<?  \iy  m< vJrrn  botanists  to  six  rr  seven 
other  genera;  and  12  or  13  species  now  included 
in  it  formerly  belonged  to  the  Linnssan  genus 
Filago.  The  gaaphalinm  genna  has  suffered 
enormously  by  the  change ;  for  it  has  resigned  to 
the  new  genera,  particularly  to  helichrysum  and 
tMmm,  onnerotti  apeeiea  of  great  beauty^— 

Bpccics  which  not  only  impart  splendour  to  the 
greenhouse,  but  contribute  their  flowers  to  the 
adendn;  of  rooms  and  windows  during  the  chilly 
months  when  other  floral  beauties  are  rare ;  and 
it  has  obtained  fnnn  the  filagoH  only  ppecies  of 
very  coarse  and  uninteresting  appearance.  The 
genus,  as  now  constituted,  comprises  7  broad- 
leaved  or  true  gnaphaliiim  species,  and  nearly  20 
narrow-leaved  or  filago-liko  species ;  and  8  of  its 
species  are  indigenous,  while  only  4,  and  all  these 
exotic,  have  any  pretensions  to  an  ornamental 
character.  All  the  gnaphaliums,  whether  in  the 
old  or  in  the  new  sense,  belong  to  the  class  of 
idanis  popdaify  cnllad  afwhatbga.  See  the  ar> 
tide  EvEaLASTino. 

The  German  qieoies,  or  common  cudweed,  Ona- 
phtdium  ffermaniewm,  ca^  by  Linnnna  F^ti^ 
gtrmanica,  is  an  annual  weed  of  multitudes  of 
sandy  pastures,  light  grass  ficlrl*'.  find  pruvclly 
wafite  grounds  throughout  England  and  Scutiund. 
Its  stem  is  erect,  slender,  whitiefa»  and  from  9  to 
18  inches  high;  its  leaves  arc  small,  oMong, 
pointed,  and  whitish,  and  thickly  cover  the  stem ; 
and  its  flowers  grow  at  the  top  and  at  the  di'riaions 
of  the  Btem,  and  have  a  jeUow  or  ydlowiah-brown 
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C'>1onr,  and  Hnora  from  June  till  Aupust.  The 
whole  plant  has  a  hoary  or  cottony  appesrauoc 
Ita  yonng  flowers  rise  above  its  old  oaei,  and 
have  occ.vsioned  it  to  be  sometimes  called  the 
herb  impious.    A  decoction  of  it  is  popularly 
r<^arded  as  a  remedy  for  quinsies  and  some  other 
complaints ;  and  the  prsasnes  <tf  the  dried  plant 
among  clothes  is  supposed  to  prevent  the  breeding 
of  moths. — The  wood  speoies,  U.  «yia(u;i(M,csllod 
1^  WiUdenow  FUaffO  ^hatiea^  ie  a  pevenBiil- 
rootcd  native  of  mountainous  shady  places  in 
England  and  Scotland,  with  yellowiidi-brown  or 
brownish-yeliow  flowers,  and  a  stem  abent  15 
inches  high,  and  blooming  in  August. — ^The  up- 
ri>^ht  species,  G.  rednm,  or  Flhujo  rtda,  is  very 
similar  to  the  wood  species,  but  inhabits  lower 
dtnatiooa,  and  bvee  very  light  eoib.— >The  sapine  | 
or  alpine  species,  O.  mpimtm  or  (J.  (dpinum,  it  a 
very  low  perennial-rootod  native  of  the  Scottish 
mountains,  with  a  stem  only  3  or  4  inohet  high, 
and  carrying  yellowish-brown  flowers  in  June 
and  July. — The  least  species,  G.  j  - <»nuuin.  cnWd 
by  some  botanists  Filago  aljKSlri^,  is,  a  still  lower 
annual  than  the  prsoediag,  and  inhabits  the 
light  pastures  of  England  and  f^cotland,  and  car- 
ries yellow  flowers  in  July  and  Augiist— The 
marsh  species,  O.  tdiffinosum,  or  O.  tmitteaA,  ii 
an  aquatic  annual  of  Britain,  with  stems  about  a 
foot  high,  and  carrying  yellim  flowers  in  AugusL 
— ^Thc  French  species,  (J.  gaUicum  or  /"lioyo  yo/- 
Uea,  ia  a  browniali-ydlow  flowered  anBnal,  B  sr 
10  i:v:'?i"?  high,  inhabiting  sandy  grounds,  and 
blooming  front  June  till  Angastp--^rhe  yellowisb- 
white  species,  Cf.  fafte-ottiMi,  b  an  annual  weel 
of  sandy  grounds  in  England,  with  stems  about 
two  feet  high,  and  carrying  yellowish -white 
flowers  in  J  uly  and  August. — All  these  indigenous 
■pedea,  except  the  yeUowieh-wbite,  beloog  to  the 
Filago  division  of  the  genus. 

QNAT.  These  well  known  and  troubl^toe 
insects  are  distii^iiished  by  having  the  body  and 
feet  very  long  and  downy,  antennm  garnished 
with  hairs;  large  eyos :  n  proboscis  composed  of 
a  mcmbnuaous  cylindrical  tube,  terminated  by 
two  lipe,  Iwming  »  little  button,  and  sucker 
fjmipd  of  five  scaly  filaments,  prodncinr  ihe 
eff^ect  of  a  needle;  The  wings  are  pkced  hohzoo- 
tally  over  eaoh  other.  When  they  bits,  the 
sucker  is  planged  through  the  skin,  and,  tf  it 
buries  itself,  the  sheath  or  trrnik  is  drawn  up  to- 
wards the  breast.  The  pain  uf  the  wound  ii 
ooeasioned  by  a  Tenomoua  fluid  wUah  thsy  inject 
into  it  ;  the  best  remedy  for  which  is  the  prt- 
parations  of  ammonia.  It  is  a  curious  iact,  that 
it  is  only  the  fenmlea  whieh  tirai  torment  as. 
One  species  of  these  insects  is  known  under  the 
name  of  mosquitoet,  against  whose  attacks  various 
means  have  been  resorted  to  in  diflferent  coon- 
trles^  as  curtains  cf  gauae,  and  various  csssntiil 
oils;  the  latter  of  which  appear  to  be  only  par- 
tially BUCcessfuL  The  Laplanders  drive  them 
by  means  of  amolEa,  and  anointing  thdr  bofitf 
with  grease.  These  Insects  also  fimd  on  the  joios 
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of  plant*.  The  female  deposits  her  eggs  on  the 
•orfaM  «f  the  water,  in  a  long  maMi  la  their 
larva  state*  theie  animaU  are  aquatic  during  tho 
greater  part  of  the  stimmer.  All  stagnant  waters 
are  full  of  these  small  worms,  hanging  with  their 
heada  d»WBwardi,  wbibt  tlieir  binder  parte  readi 
th  ?  surface  of  th^'  water.  In  t!:is  stntc  the  Ftlg- 
mata,  or  organs  of  respiration,  arc  placed  in  the 
posterior  part  of  the  body :  thoy  are  also,  in  this 
eondition  of  existence,  provided  with  small  fins. 
After  liavin?  remained  in  the  larva  state  for  about 
twenty  days,  they  are  transformed  into  chrysalids, 
in  wMdi  all  the  Itrahi  of  iha  perfeet  iaieet  are 
dietinguisfiablc,  thtoo^  the  diaphanous  robe 
with  whi'.h  they  are  then  shrouded.  After  re- 
maining three  or  four  days  wrapped  up  in  this 
nuuMwr,  thej  beeome  gnate,  and  aaoend  into  n 
new  element.  No  sooner  docs  tho  chrysalis  reach 
the  surface  of  the  water,  than  the  insect  with  its 
head  bursts  ilie  nhall,  which  thea  eerves  it  fur  a 
boai.  ofwhiohiUwingearathesaila.  If  in  this 
critical  mf>tiicnt  a  breeze  arises,  it  proves  a  dn-nJ- 
fiil^husrksLne  to  these  pigiuy  ^ilurs  ;  fur  it  over- 
Mtie  bnrkt  and  ike  insect,  not  being  yet 
itytufiliBfa  a  fatal  shipwreck.  If, 
lidwever,  the  weather  prove  cahn,  tlie  f^nat  makes 
a  more  proa^eruufl^  voyage.  Having  time  tu  dry  i 
li<^wjp»  hilbfe  len^Ag  the  boat,  he  is  enabled  | 
flAliiount  into  the  air,  where,  contempti1>le  as  he  ' 
t^y  eecm,  he  soon  becomes  the  inTOterate  tor- 
meatos-  of  the  iord»  of  tho  creation. 

(^mSft  A  aetamorpliie  or  non-fMsiltferous 
stratified  rock,  of  the  same  mineral  composition 
M  granite.  It  constitutea  a  Wire  proportion  of 
the  mooatains  of  the  Scottish  Ilighlands,  and  of 
the  «ilti»M«eor  the  idaads  of  the  Hebrides;  it 
gives  many  of  the  mountains  and  tha  it-lands 
which  Consist  of  it  a  lumpish,  tame,  and  sterile 
ippeasMtee;  and,  in  many  intfauioe*,  it  has  eol- 
lealy  aad  stubbornly  resisted  the  .iirencios  uf  di»i- 
integrati'm,  and  i«  covered  with  both  a  very  thin  i 
And  a  very  poor  soil,  and  can  boast  but  a  om-  , 
p^ratireiy  small  proportioB  of  verdure.  It  gen- 
erally €»m\8ts  of  quartz,  fo1>;par,  and  mica;  but 
it  sometimes  want?  rnirn,  ."T^'ti^r^f^a  possesses 
hornblende,  and  occasioiuuiy  cxiiibits  a  consider* 
able  com  pie  imMp  0t  fleoelilution.  The  etrata  and 
bed*  of  it  differ  w:  ! r!v  in  tn!  ^ncss,  are  often 
waved,  contoKed,  and  variou.siy  disarranged, 
and*  in  a  few  instances,  are  remarkably  infcor- 
woren  and  dheinced  with  veins  of  grsnite.  Its 
antiquity,  in  n  j^oloErical  view,  is  a  suliject  of 
dispute,  and  ciin  be  can^i^^ctured  mainly  /rum  tho 
presence  of  fi  wm  of  ciiyAle,  limeetoDe^  and 
other  newer  rucks,  and  is  probaUy  very  varioue. 

6XJDIA.    A  genus  of  ornamental,  evorgreea, 
ydl<fW-Aowe|yyii^a^^eH>f^Gaod-1Iopoghraba,of  the  i 
wiU  olive  t4p|p  JVM^iMnly  spootee  have  been  | 
atrndnoed  to  the  greenhouses  and  conservatories 
of  Britain;  and  several  more  are  known.  .Mo.st 
hsve  a  height  of  from  12  to  30  inches ;  and  sev- 
eral, particubrly  G.  nm^m,  O.  ifnbtrfn*^  0. 
inattOf  §gl///gfljfUit,-mA  Q,  MerieeOf  possess  a 


comparatively  high  degree  of  beauty.  The  name 
gnidb  it  the  ancient  appeUati<Hi  of  the  kord. 

QNIDIUiM.  See  Daponil 

OOAn.    A  pointed  instrument  formerly  need, 
especiaiiy  in  the  East,  for  driving  uxen. 
OOAIUTSTCHES.  Summer vetchei.  Seethe 

article  Vetcii. 

GOAT, — scientifically  Capra,  A  genus  of  quad- 
rupeds, of  the  order  Raroinantia.  It  is  nearly 
allied  to  the  genua  of  antelopes  on  the  one  band, 
and  to  the  gcntis  of  sheep  on  the  other ;  and  con- 
stitutes the  type  of  a  tribe  comprising  three 
genera,  bearing  the  name  of  Oepridse,  occupying 
the  neareet  place  to  the  deer  tribe,  and  capable, 
under  an  enlarged  classification,  of  being  placed 
in  one  group  with  the  ox  tribe.  Tho  antelopes, 
iadttding  the  true  antdopes,  the  gaaellee,  the 
bicssbok,  the  tnhorr,  the  springbuck,  the  palluh, 
the  rccdbu l  ie,  the  klecnl>"k,  the  chamois,  the 
proDgbuck,  the  cambing-outau,  tlic  nyi-ghau,  the 
koba,  the  addax,  the  blaubok,  the  abu-harb,  the 
canna,  the  oryv,  the  gnu,  the  koodoo,  (lie  bckr- 
tl-waph.  and  others,  are  by  far  the  most  uuuier* 
oua  and  divorsihed  section  of  the  Capridsp,  and 
present  thousands  of  interesting  pointii  of  obeer- 
vatiun  to  the  student  of  wisdouj  and  beneficence 
and  beauty  in  the  works  of  the  Creator ;  but  the 
goats  and  the  sheep  make  the  nearest  approach 
to  the  euliiicntly  useful  ox  tribe,  and  come  within 
the  limits  of  donu-stication  and  direct  utility  to 
uiau,  and,  tliuugh  far  inferior  to  thu  aut^opce 
in  the  number  of  species,  greatly  excel  them 
in  the  far  more  interesting  department  of  pro- 
vincial vani  ties  and  domestic  breeds.  Tlie  <':ip- 
ridu?,  as  a  whole,  posscsa  great  elegance  of  furm, 
much  swiflness  of  motion,  and  eminent  gentleness 
of  di9pi>slti<'ii ;  and  are  distinguished  from  tho 
deer  tribe,  principally  by  the  form  and  persistcuoe 
of  their  horns.  The  inner  portion  or  body  of  their 
horns  is  a  prolongation  of  the  boue  of  the  skull, 
v» -ry  erllular  in  tcxtun;,  and  nourished  from  the 
root  by  means  of  appropriate  vt^&aels  and  uerves; 
and  the  outer  portion  consists  of  bom,  envdofies 
the  inner  portion  in  the  manner  of  a  sheath,  and 
is  also  nourished  from  the  root.  The  hom.<5,  ex- 
cept in  ouo  species,  never  branch  or  prutubcrato 
into  anthers ;  and  in  some  species,  they  are  some- 
what  flattened,  —  in  others,  they  are  abruptly 
kneed  or  h<-)ked,~in  most,  they  are  rounded  or 
spirally  twiittd, — and  iu  almost  all,  they  have  a 
Imokward  indinatton. 

The  genus  Capra  is  characterized  by  Cuvicr  as 
follows:  "  The  direction  of  the  horns  is  upwards, 
bending  to  the  rear,  more  or  less  angular,  oom- 
pressed,  nodose,  and  triUKve rifely  wrinkled;  they 
are  conimoti  both  xen,  hut  smaller,  less  angu- 
lar, attd  frtraigbltjr  in  the  femaletii  the  Uuo  of  the 
forehead  and  chafiron  is  rather  convex ;  the  eye 
of  a  light  brown  or  yellowish  colour,  with  a 
lenptliened  dark  jiupil,  has  a  lively  and  indi  pfn- 
dent  cxprciitiion  ;  there  i&  no  suborbital  or  laclixy- 
mary  opening  beneath  the  eye ;  the  nose  is  with* 
out  a  muszle,  leaving  only  a  narrow  naked  space 
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between  the  nostrils ;  a  beard  adorns  the  chin  uf 
Bflttrly  all  the  malis;  tiM  catB  are  nairow  and 

rnther  roundiil  at  the  tips ;  the  tnil  is  ghort, 
naked  below,  often  carried  in  an  elevated  position, 
and  the  fur  ib  not  Tery  course,  but  of  diffeient 
lengtha  and  colours,  and  acoompaaied  banaath 
bv  n  cl'>Re  woolly  down  ;  the  lep^  arc  strrmT  n.nd 
thick,  with  a  small  cailo&ity  on  the  carpus  inbtcad 
of  a  brash ;  the  hoofii  are  high  and  lolid,  support- 
ing rigid  perpendicubr  paatamc  The  fienales 
are  furnished  with  two  mammte,  forming  an 
udder }  thej  become  capable  of  propagating  at 
•even  nontiie  old ;  the^  epend  five  menlhs  in 
gestation  ;  and  they  usually  produce  two  kids  nt 
a  birth.  The  other  sex  does  not  devclopc  his 
faculties  till  he  becomes  a  year  old, — and  retains 
them  in  fiiU  power  during  only  five  years,  or  till 
less  than  one-half  of  the  average  period  of  the 
goat's  life-time ;  and  one  individual  is  sufficient 
for  a  female  flodt  of  one  hnndred.  The  males,  at 
all  timea,  bnft  room  partionlarly  during  the  m  tt i  ng 
season,  omit  a  powerful  smell;  they  are  libidin- 
ous, and  contend  for  the  possession  of  the  femalee 
by  butting  with  their  herns,  not  in  the  manner 
of  the  stag  or  the  bull  by  running  low  at  each 
other,  but  by  standing  on  the  hind  legs  and 
striking  with  their  whole  weight  obliquely  down< 
ward;  and  during  the  ooidliet,  they  mutter 
abruptly,  lick  their  lips,  and  paw  the  ground." 

Yet  though  these  obaracteristics  appr>ar  nu- 
merous and  distinct  enough  to  dissipate  ail  uncer- 
tainty md  doubt,  goats  are  scarcely  diatinguiah- 
able,  by  the  mere  naturalist,  from  antelopes,  and 
especially  from  sheep.  The  main  difference  relied 
on  by  Onvier  is  that "  the  oaseoas  nucleus  of  the 
horns  is  partially  porous  or  cellular,  communicat- 
ing with  the  sinus  of  the  fronhils;''  but  even  this 
character  is  regarded  by  some  other  naturalists 
as  far  from  uniform.  The  domestioated  goat  and 
tho  domesticated  sheep,  indeed,  appear  to  any 
ordinary  (>b«f>rv(>T  to  be  very  difTorcnt  from  each 
other ;  the  iormur  with  shaggy  hair,  and  back- 
ward or  upward  bent  horns,  and  the  latter  with 
wool  instead  of  hair,  and  either  with  no  horns 
whatever,  or  with  homs  laterally  her\i,  and  for 
the  most  part  spirally  formed.  But  the  wild 
species— wMeh  alone  oonstttnte  tiie  proper  sub- 
jects of  comparison — arc  very  clnprly  akin  as 
to  have  baffled  the  efforts  of  many  a  naturalist  to 
draw  a  line  of  demarca^on  between  them ;  and 
even  the  domesticated  species,  when  estimated 
by  thrir  strictly  physical  characters,  differ  but  a 
degree  or  two  more  than  the  bollHlog  and  the 
greyhound.  OuTier  gees  so  Ihr  u  to  issert — 
though  he  becomes  extreme  and  paaset  Into  error 
in  so  doing — that  !T'>at«  and  sheep  arc  mnrc  akin 
to  each  other  than  any  two  races  which  can  pro- 
duce mere  mules,  and  that,  in  their  wild  state, 
"they  produce  together  a  mixed  fertile  race." 
The  grand  distinction  between  goats  and  sheep 
is  what  some  naturalists  have  expressively  though 
inoongruouifly  designated  a  "  moral"  (mer~a  dis- 
tinotioa  in  temper  and  dispoMtionr-suah  a  dia> 


tiactioa  as  not  only  associates  the  idea  of  the 
goat  with  .**  hindne**  smdls  and  propcoslties,  bat 
exhibits  that  animal  In  disgusting  contrast  to  the 
meekness  and  purity  and  loveabkaess  of  tiie 
sheep ;  and  this  broad  "  moral"  diffsrense,  com- 
bined with  close  dmikrity  or  almost  idsntity  in 
physical  structure,  is  pe?5ri!il y  tho  reason  why  the 
Divine  Beedeemer — lie  who  once  caiue  into  this 
world  to  savo  men,  and  willhereaftereome  again 
to  judge  tiiem— oempaiedthe  two  mixed  classesof 
the  human  race,  ?o  like  oach  other  in  evcrytliini? 
physical  and  so  widely  different  in  moral  cuadi- 
tion,  to  goats  and  sheep^  and  dedarss  that,  hi  the 
day  of  judffinent,  "he  shall  separate  thetn  one 
from  another  as  a>  shepherd  dividcth  his  sheep 
from  the  goats."  < 

Mr.  Hodgson,  who  seems  to  ha«s  bsen  mors 
di?crirninating  on  this  subject  than  any  othrr  n". 
turalist,  selects  from  the  wild  races. of  the  guat 
genus  and  the  sheep  genua  the  fittest  type  of 
each,  and  traces  out  a  surpririag  number  of  seem- 
ingly differential  characters.  The  whole  struc- 
ture of  the  goat,  according  to  his  estimate,  is 
strong  and  eompact, — that  of  the  8hMf»  km  so; 
the  limbs  of  the  goat  are  thick  and  rigid,— those 
of  the  sheep  comparatively  feeble  and  slender  -, 
the  hoo£B  of  the  goat  are  high  and  compact, — and 
fliose  of  the  sheep  are  leas  so;  tlie  fhlse  hoofs  of 
the  goat  are  well  developed, — and  those  of  the  | 
sheep  arc  evnnescont  ;  the  head  of  the  goat  ia  j 
comparatively  small  and  fine, — and  Utat  of  the  . 
siieep  is  oompaiativ^  hmg  and  hcnvy;  the 

fnrinl  line  of  the  goat  i?  strniTht,  —  and  the 
chaff ron  of  the  sheep  is  arched ;  the  ears  of  the  ! 
gnat  are  comparatively  sh<^  and  round.'-and  | 
those  of  the  riieep  are  oomparatively  long  and 
pointed ;  the  tail  of  the  f'oat  is  short,  flat,  and  i 
Qude  below, — and  that  of  the  sheep  aa  longer,  kM  , 
depressed,  and  only  half-nude;  the  withers  of  the 
goat  are  higher  than  the  croup, — and  the  croup 
of  the  sheep  is  higher  than  the  withers ;  the  fore- 
legs of  the  goat  are  stronger  than  the  hind, — aod 
the  hind  ^  of  the  sheep  are  na  atresig  aa  the 
fore;  the  croup  of  tho  goat  is  sloped  off, — and 
that  of  the  sheep  is  not ;  the  body  of  the  goat  is 
odor'>u8, — and  that  of  the  sheep  is  not;  the 
neetrik  of  the  goat  are  eompnrmtividy  meist, 

short,  anrl  wide« — and  those  of  the  pl^eep 
oomparatively  unmoist,  long,  and  diutow;  the 
horns  of  the  goat  are  of  mettum  aixe,  keeled,  and 
turned  upwards, — and  those  of  the  sheep  are 
very  large,  unkecled,  and  turned  to  the  sides; 
tho  eye  of  the  goat  is  compuraitiyely  dark  and 
Icosn,— and  Hat  of  tho  sheep  ia  oompnmtivdy 
pale  and  dull ;  the  hair  of  the  gont  is  long  and 
unequal, — and  that  of  the  sheop  i«»  short  and 
equal ;  the  back  of  the  goat  is  arched, — and  that 
of  the  sheep  k  stndght ;  the  goni  bonra  elmnge 
of  climate  well, — and  the  sheep  bears  it  ill;  the 
goat  is  eminently  curious,  capriciouB,  and  conti- 
deat, — and  the  sheep  is  incurious,  staid,  and 
timid ;  the  gaat  barks  traca  with  it*  homa,  and 
foeds  on  the  peel  and  on  arosnntie  hati>a^  and 
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the  shoon  docs  net  bark  trees,  and  is  lew  addicted 
U)  arumatics;  ttie  goat,  in  tightiog,  rears  it6«lf 
oa  its  hind  1^  and  feta  the  weight  of  its  body 
fall  on  its  antagonist, — iind  the  eliuep,  in  fightirij^, 
runs  a-tilt,  and  addA  thu  force  of  its  momentum 
io  that  of  its  weight.  Yet,  even  after  such  a 
^  1— ««fcM  and  perspicacious  display  of  differences 
fvettTTOn  the  typal  goat  and  the  typal  sho-p,  tlu- 
Tery  same  naturali»t,  sums  up  his  views  of  the 
two  genera  in  the  fidlowiiig  remarkable  ternit ; — 
<*  The  goat  and  ^hecp  have  in  oommoa  bur  aod 
wool ;  no  heard  ;  no  suliorUital  sinuses ;  evanes- 
,  cent  muxzle;  no  inguinal  pores;  horns  in  con- 
iMt  at  the  top  of  the  head;  knees  and  tteniani 
callous;  angular  and  transvL  rsuly  wrinkled  horns; 
striated  tars;  two  teats  only  iu  the  females; 


defies  the  skill  and  industry  ovon  of  the  most 
intrepid  hunter,  and  often  causes  his  life  to  be 
saerifieod,  by  the  dangera  of  the  precipioet,  the 
ico,  or  the  animal,  driven  to  despair,  boUinp  down 
upon  him,  and  plunging  both  headlong  into  the 
abyss.  The  wild  species  can  mount  a  perpen- 
dicular Burfiuse,  16  feet  higii,  at  three  leape,  or 
rather  throe  sncccssive  hounds  of  5  feet  each,  if 
the  slightest  rugosity  will  suffer  the  renewals  of 
asoending  foroe,  while  the  original  impulse  is 
still  sufficient  to  retain  the  given  direction,  lie- 
tween  two  perpendicular  rocks,  clueo  together, 
thej  mount  by  alternate  bounds  from  one  to  the 
other.  In  eaeea  of  fear,  their  voice  it  a  abort 

sliarp  whistle,  strungur  than  tlie  ch;unois  ;  at 
other  times,  it  is  a  snort ;  when  threatening,  it 


burns  in  both  sexes;  and,  lu-iiy,  incisors  of  pre-  \  is  a  broken  spluttering  sound;  and  when  young, 


mmif  the  same  form.  Of  the  various  diagnostics, 
then,  proposed  liy  Cul.  Ilaruilton  Smith,  it  would 
seem  that  the  following  only  oan  bo  perfectly  re- 
fied  on  to  sepante  Ovk  fnm  Ca^m  .-•^slender 
fittha;  longer  pointed  eaxs;  chaffron  arched; 
noses  lon;^  ^^'^  oblique;  very  vohiininous  horns, 
turned  laterally  with  double  tlexures.  I  should 
add  mjself  the  strong  and  invariable  disllnotiMi 
^■alss  not  odorous,  as  opposed  to  the  males 
odorous  of  the  penu!?  Cin-m.  after  all,  there 

ars  no  physcial  disiiaciious  at  ail  equivalent  to 
the  sMfal  ones  so  finsly  and  traly  delinsatsd  by 
Buflfon,  and  which,  notwithstanding  what  Col. 
H.  Smith  urges  in  favour  of  the  courage  and 
activiiy  of  sheep,  will  for  ever  continue  to  be  re- 
eognissd  as  the  only  essential  diagnostios  of  the 
two  g'^nora." 

The  wild  species  of  goat  inhabit  alpine  moun- 
tains, near  the  limits  of  perpetual  snow;  and 
even  saeh  of  the  domesticated  varieties  livo  in 
mountainous  district.^,  continue  to  climb  while 
grazing,  till  thirst  or  the  love  of  home  recalls 
thsm  to  the  Taliey.  All  goats  leap  with  prseision 
on  very  difficult  ground,  and  love  to  look  over 
precipice?,  and  to  cltml)  tu  the  summits  of  beetling 
emgs  and  lofty  ptunacles;  and  when  two  meet 
en  each  n  narrow  ledge  of  rock  as  will  not  admit 
of  t:j,-Ir  passing  each  othor,  the  one  lies  down, 
and  the  other  walks  over  its  back.  They  are 
always  in  motion,  ever  in  osaroh  of  new  objects, 
Oonstantly  fermenting  with  insatiable  curiosity  ; 
and  thougli  not  disinclined  to  associate  with  the 
aminals  of  a  farm  or  with  man  himself,  they  are 
nnateady  in  tiieir  feelings,  and  oontinnally  prone 
to  break  bounds  and  wander.  They  are  acute  in 
sensation,  far-sighted  in  vision,  keen  and  delicate 
in  the  seoae  of  smell,  and  wayward,  audacious, 
and  feaileas  in  disposition ;  and  when  graaing  or 
pasting  from  place  to  place  in  company  with 
•beep,  they  always  take  the  lead,  and  allow  the 
shtep  to  UAio\9.  "  None  of  the  species  are  large 
hfe  statore;  but  their  structure  is  robust,  and 
their  habits  vigilant.  The  chase  of  them  is, 
UKrefore,  both  laborious  and  dangerous;  for 
evKsy  stnafe  olgect  is  seen  at  a  great  disUuiee, 
a»^  if  siiiriiai****j  avoided  by  a  mtceaty  whioh 
11. 


they  Meat.  The  females  are  attentive  and  affec- 
tionate to  their  young,  and  will  defend  them 
against  wolves  and  eagles."  Goats  readily  find 
sostenanoe  in  ritnations  whsre  boTine  animab  or 

even  sheep  would  starve ;  and  are  so  extremely 
coarse  in  their  tastes  and  indiscriminate  in  their 
digestion,  that  they  will  feed  on  plants,  such  as 
the  oowbanes  and  the  spurges,  which  are  noxious 
to  other  animals,  on  the  buds  and  bark  of  shrubs 
and  trees,  and  even  on  such  nauseousand  narcotic 
stull  as  manufactured  tobacco. 

Goats  and  dieep  seem  to  have  been  among  the 
last  of  the  geological  series  of  animals  which  ap- 
peared upon  earth,  so  as  to  have  preceded  by  but 
a  link  or  two  the  creation  of  man.  Any  remains 
of  them  which  have  been  found,  like  the  remains 
of  roan  himself,  occur  in  such  perfectly  recent 
deposits,  or  in  such  strictly  superficial  situations, 
as  to  prevent  them  from  being  regarded,  in  any 
ordinary  eense  of  the  word,  as  fossils.  The  re- 
mains of  sheep  found  in  O^jat's  TLjIc  at  Paviland 
in  Glamorganshire,  for  example,  seem  very  clearly 
to  have  belonged  to  animals  which  were  taken 
into  the  place  for  food,  and  occurred  in  connexion 
with  a  human  skeleton  which  IV-an  Bockland 
dates  no  higher  than  the  period  cil  tlie  military 
oecapation  of  the  adjacent  summits  abont  the 
time  of  the  Roman  invasion.  Yet  though  no 
fossil  goats  or  sheep  have  anywhere  been  found, 
living  goats  occur,  in  a  wild  state,  in  three  or 
perhape  in  four  of  the  great  divisions  of  the  globe, 
and  living  sheep  occur,  in  a  wild  state,  in  almost 
every  great  portion  of  the  world,  with  the  ex- 
ception perhape  of  New  Holland.  '*It  would 
almost  seem,"  to  quote  Cuvier  again,  "as  if  this 
cia.ss  of  animals  were  added,  hy  the  all-bountiful 
hand  of  Providence,  to  the  stock  of  other  creatures, 
for  the  ezpvess  purpose  of  being  the  instruments 
which  sh'  uld  had  man  to  industry  and  peace. 
*  ♦  The  wandering  sliepherd  guided  his  nightly 
course  by  the  stars ;  he  observed  the  connexion 
of  the  seasons  by  the  passage  of  the  sun  through 
certain  portions  of  the  hr^avcn? :  he  nanud  the 
stars  within  this  range  after  the  objects  most 
familiar  to  hk  mind ;  and  his  sodiae  was  fbrmed 
with  Capricorn  and  Aries  among  its  members  or 
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These  names,  at  first  applied  for  the  |  partly  for  its  flesh,  1)ut  chiefly  for  it*  dun,  mi 
purpose  of  divisional  designation,  as  they  stood  I  is  one  of  the  mmt  difficult  and  dangerous  beasti 
connected  with  real  or  supposed  dutiua  or  events  of  chase  in  Kurope ;  it  exercises  keen  vigilsace, 
vdating  to  pastonl  life,  gndoally  acquired  the  |  has  great  lU&e&of  of  hearing  aad  mell,  boanii 


character  of  sacred  ;  and  the  snme  niimb  which 
had  selected  them  from  common  objects,  by  no 
uncommon  transition,  typified  them  with  charac- 
teristio  attributes,  and  then  regarded  their  repre- 
sentatives as  ol  jocts  of  veneration,  of  hope,  or  of 
fear.  In  the  early  mythologies,  Fan,  the  supremo 
power  of«r  nature,  is  portrayed  with  the  insignia 
of  the  goat,  and  the  Libyan  Jupiter  with  the 
horns  of  the  ram  ;  Osiris  or  the  Sun,  during  the 
vernal  period  of  the  year,  assumes  the  same  cha- 
racters ;  and  the  Grecian  Jopiter  and  Minerva 
claim  alike  the  :v^\s  or  gnat-skin  fur  a  breast- 
plate. Both  the  goat  and  sheep  were  held  saored 
to  one  or  more  divinities,  and  saorifioed  at  their 
altars.  In  the  Jewish  law,  they  were  likewise 
sacrificed,  hut  not  with  the  same  intention;  for 
here  the  goat  'and  the  sheep  also'  were  expressly 
marked  as  emblraiatieal  of  atonement;  and  in 
the  Christian  dispensation,  the  beautiful  image 
of  exalted  innocenoe  bearing  the  sins  of  mankind, 
is  still  retained  in  the  figurative  designation  of 
the  Laml. " 

Tlio  dilTerent   kindg  of  domesticated  goat?. 


ike  tlie  chamois  among  alpine  precipices,  cngB, 
and  pinnacles,  and,  when  driven  to  extremity, 
turns  on  its  pursuers,  and  either  holds  them  at 
liaj  or  perilously  assails  them  with  its  powerful 
horns.  Its  length  is  nearly  r>  fr  t ;  its  height  i* 
from  2^  feet  to  2  feet  10  inches ;  and  its  horns 
are  flat,  aad  have  two  lateral  ridges,  and  nww- 
rous  cross  ridges  or  transverse  knots,  and  uni- 
formly diverge  and  falcate  backward,  and  ar«dark 
colour>.'d,  very  strong,  and  Eomctimes  2^  feet  in 
length.  The  hair  of  its  belly  and  the  inner  part 
of  its  thighs  is  always  whitish;  and  the  hair  of 
most  of  the  other  parts  of  the  body  is  a  light  ashy 
grey  in  youth,  deepens  into  hrowtt  at  natality, 
and  changes  from  a  red-brown  in  summer  to  a 
grey-brown  in  winter:  hut  the  face  and  the  dor- 
sal line  are  black,  tlie  inside  of  the  ears  and  the 
lower  part  of  the  tail  are  white,  and  the  head 
under  the  chin  is  dark-brown.  The  great  body 
of  the  hair  is  always  oomparativelj  short  aad 
compact. 

The  (^ucariaa  ibex,  Capra  CancanM,  inhabits 

the  Caucasian  mountain?,  and  prohaMy  exi?^t 


though  exceedingly  numerous,  and  dilFused  over  i  also  among  tiie  lofty  mountains  of  Eastern  Persia,  i 
the  greater  part  of  the  world,  and  diversified  hy  |  It  eqmla  or  even  exoeli  the  Bvvopean  ibei  in  || 


the  influence  of  different  climates  and  the  pastoral 
usages  of  ditferent  countries  are  easily  reducible 
to  a  single  speoiea.  But  the  diffenat  kinds  of 

wild  goats,  though  far  fewer  in  number,  and  not 

at  all  affected  by  artificial  circumstance?,  exhibit 
very  wide  diversities,  and  require  to  be  distri 


agility  and  strength,  makes  prodigion?  lr:\]*8  vrith 
apparent  ease,  and  bounds  from  lofty  precipices 
to  the  depths  below  without  sustaining  injury. 
It  resembles  the  European  ibex  in  size  and  form, 

hut  is  shorter  and  broader  in  the  body,  and  pos- 
sesses other  distinctive  characters.  Its  horns  are 


bated  into  several  spedes.  Linnsoae  regards  the  triangular,  and  have  projecting  knots,  with  noi- 


domestic  goat  as  an  original  or  underived  Hpecies: 
but  the  vast  majority  of  naturalists,  though 
widely  disagreeing  among  themselves  in  some 
important  particulars,  regard  it  as  a  modification 
of  some  one  or  other  of  the  existing  species  of 
wild  goats.  The  older  naturalists,  with  the  ex- 
ception of  the  immediate  foHowere  of  Linnssut, 
generally  derive  It  from  tlu'  ihex  ;  the  majority 
of  modern  naturalists  derive  it  from  the  paseng 
or  a'gagrus;  and  a  few,  including  Pallas  and 
Pennant,  derive  it  conjointly  from  these  two  spe- 
cies, or  regard  it  as  a  hybrid.  We  shall  firf;t  give 
a  brief  notice  of  the  several  wild  goats,  and  then 
eottsider  the  varieties,  habits,  and  iiaes  of  the 
domestic  goat. 

The  ihe\  or  European  ibex.  Caprt  ihfx.  inhabits 
the  upper  regions  uf  the  luflie6t  niouutains  of 
Europe ;  and,  though  probably  at  one  time  abun- 
dant, is  U'l'.v  Comparatively  rare.  It  possibly 
exists  in  some  of  the  most  alpine  heights  of  Qrceoo; 
it  has  become  neariy  extinct  in  the  ^renees;  it 
is  soim  what  scarce  OB  the  alps  of  Savoy  and  Swit- 
zerland ;  and  it  occnr<»  in  greatest  number,  but 
still  very  sparingly,  in  the  alps  of  the  Tyrol.  It 
frequents  the  highest  verge  of  vegetation,  near 
the  limits  of  perpetual  snf^w,  and,  in  some  places, 
ascends  hi^^her  than  the  chamois:  it  is  hunted 


ll 


form  trar.-v(  r-c  wrinkles  ;  its  body  is  dark  brown 
above  and  white  below ;  its  head  is  black  round  '  i 
the  mouth,  and  grey  in  other  parts ;  its  bresst  [  ( 
and  its  dorsal  line  are  black ;  and  its  hair  has  { 
much  greyish  under-wool,  and  ia  wMDewhat  hard 
in  texture. 

Hie  Ja^  or  Ahysrinlan  ib»,  Capra  Jadt^ 

abniinds  In  the  mountains  of  Abyssinia  and  rpjnr 
Kgypt,  inhabits  the  borders  of  the  Red  Sea,  and 
probably  occurs  in  the  mountains  of  Atlas.  It  is 
supposed  to  be  the  akko  or  wild  goat  mentioned 
in  the  Iwok  of  Deuteronomy,  and  the  jaal  or  wild 
goat  mentioned  in  the  book  of  Job.  It  stands 
higher  than  either  the  European  ibex  or  the 
Caucasian  ibex ;  and  is  "of  a  dirty  brownish  fawn 
colour,  with  a  short  betird,  and  Icngthoned  hair 
under  the  throat  down  to  the  breast,  and  a  dark- 
ish line  on  tbe  anterior  part  of  the  lege  aad  akmg 
the  back ;  the  ears  appi^ir  ^hortc^,  but  the  horn?, 
of  a  dirty  colour,  are  superior  in  length  to  those 
of  the  Buropeaa  ibex,  fbtming  a  tia^-eirde,  closer 
oa  the  forehead,  less  diverging  baokwarda.** 

The  paseng  or  jrgagrus,  Crtpra  ctgaprm,  oc- 
curs on  the  mountains  of  Taurus,  the  mountaios 
of  Oattcasus,  and  the  monntuna  whioli  extend 

from  the  north  of  Persia,  alonj^  the  north  of  In 
dia,  all  the  way  to  China :  and  it  is  particubrij 
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known  to  tho  Turkomans,  the  Kirghiz,  and  the 
nomadic  tribes  of  Northera  Persia.  It  was  fir^t 
ande  known  in  Burope,  md  mt  tbe  Mune  time 
surmised  to  be  the  probable  origin  of  tlie  domes- 
tic goat,  by  Pallaa  and  Gmelin.  It  stands  hicjhcr, 
and  has  a  mure  slender  body,  than  the  largest 
Tuieties  of  the  dooMitio  getA't  tie  tail  b  very 
short ;  its  limbs  are  strong  and  thick,  and  have 
not  the  agile  appearance  of  those  of  antelopes  and 
stags ;  its  neck  is  short  ftttd  thick ;  its  head  is 
but  little  lengthened,  and  is  usually  fleicied  high ; 
its  face  is  covered  witli  long,  silky,  loose,  and  very 
soft  hair ;  its  horns  are  triangular,  covered  with 
tnumne  ridges,  and  about  3  feet  long,  and  form 
an  acute  angle  to  the  front,  and  are  always  bent 
backward ;  its  look  is  fixed ;  and  its  movemcnt3 
are  rapid,  bold,  and  easy.  "The  fur  is  greyish- 
brawn  nbove,  with  a  dtrk  l{i»oa  the  back,  end 
a  black  tail ;  the  head  black  about  tho  nose,  ru- 
fous at  the  sides ;  the  beard  and  throat  brown." 
This  species  is  supposed  to  have  yielded  the  ori- 
ental beaoan  which,  in  ancient  times,  possessed 
so  great  an  artiicial  vahte.  8m  the  aitiele  Bs- 

KOAK. 

TIm  JemUh  goat,  C^^tiw  •ArmJbiniw,  i«  an  inter- 
esting and  peculiar  specie^  Itia  odd  to  inhabit 
a  district  «dled  Jemlah,  among  the  culminating 
heights  of  central  Asia,  at  the  watershed  between 
the  woiCern  and  the  eonth-easteni  btandiee  <tf 
the  Himmalayan  mountains ;  and  it  may  possibly 
represent  tho  ir^a^^ns,  or  be  the  animal  to  which 
the  name  of  that  species  has  been  given,  through- 
eat  the  portions  of  the  northern  Indian  alpa  which 
extend  frDin  the  basin  of  tho  Brarahapootra  to 
the  borders  of  China.  But  it  is  known  to  us  only 
from  a  single  skull  and  ekin  formerly  in  the  Bri- 
tii-h  Miiseura  ;  and  is  described  as  followg,  by 
Major  Smith,  in  Griffith's  Cuvicr:  "The  size  of 
the  animal  appears  nearly  equal  to  the  ibex ;  the 
^Mial  Una  it  straight,  though  the  prominences  of 
the  hotnt^ve  the  forehead  a  concave  appearance; 
the  eyes  are  rather  small ;  the  ears  short,  narrow 
and  roanded  at  the  tipe ;  the  horns  stand  obliquely 
on  the  frontals,  rather  high  abote  the  ctbits, 
nearly  in  contact  at  base,  extremely  depressed, 
almost  flat,  four  inches  and  a  quarter  in  breadth 
at  the  root,  nine  inches  long,  inclining  outwards, 
then  suddoily  taperii^  into  a  point  whioh  turns 
inwards,  so  n?  to  nearly  meet  over  the  neck  ; 
their  colour  is  pale-ashy  boff,  the  anterior  edge 
marked  with  seven  small  protuberanoe^k,  round, 
distinct,  almost  detached,  shaped  like  drops,  being 
frodtially  obliterated  as  they  ascend,  and  each 
marking  the  commencement  of  a  wrinkle,  which 
pmm  ronnd  the  external  flattened  snrftoee,  in 
the  form  of  grooves,  resembling  the  joints  of  a 
lobst«r,  and  leaving  about  four  inches  smooth, 
where  they  contract  into  a  point ;  the  bones  of 
the  head  are  ezeeedingij  sdid  and  ponderous, 
without  a  void  space  on  each  side  of  the  nasal 
bones,  as  is  the  case  in  tho  Caucasian  and  {pga- 
gnu  speciee.  The  hair  «t  tho  &ee  and  legs  is 
Aattf  «Miked  with  a  dark  earthy  eolonred  stiesk 


down  the  chafTron  ;  that  of  the  neck  and  back  is 
very  abundant,  long  and  loose,  with  a  streak  of 
the  same  dark  sepia  eolonr  down  the  ridge  of  the 
spine ;  the  tail  is  very  short ;  on  the  sides  of  tiw 
cheeks,  the  hair  is  exceedingly  long  and  coarse, 
hanging  like  a  lion's  mane  on  each  side  of  the 
liead,  and  feathering  verticaUy  also  npon  the 
shoulders  ;  excepting  the  dark  streaks  before 
mentioned,  and  a  darkish  line  on  the  anterior 
part  of  the  legs,  the  whole  animal  is  of  a  dirty- 
whitish  fawn,  witii  a  few  looks  of  brown  inter- 
spersed. It  has  no  true  beard,  and  tlie  limbs  are 
remarkably  robust.** 

The  Jahral  goat,  Oapn  JdArtd,  occurs  solitary 
or  in  small  docks  in  the  Kschan  region  of  Ncpaul. 
It  shares  largely  the  strong  and  peculiar  interest 
of  the  Jemlah  goat,  and  is  scarcely  better  known, 
yet  has  been  desoribed  by  Mr.  Hodgson  from 

sprrinjens  in  his  own  possession.  Its  length  is  a 
little  upwards  of  4  feet,  and  its  height  iif  feet; 
its  head  has  a  hue  form,  a  fuU  expression,  and  a 
coat  of  close  short  bair,bQt  is  perfectly  free  from 
any  beard  ;  its  horns  are  compressed,  subtriangu- 
lar,  uniformly  marked  with  transverse  wrinkles, 
and  aboat  9  inches  long,  and  they  have  thin, 
smooth,  anterior  edges,  and  are  inserted  obliquely 
in  the  crest  of  the  frontals;  it-  vl  olc  form  is 
strong  and  compact ;  and  its  disposition  is  emi- 
nentiy  wanton  and  capricious,  and  remarkably 
bold  and  pugnacious,  yet  easily  subdued  and 
singularly  capable  of  domestication  and  change. 
Its  prevailing  superficial  colour  is  a  saturate 
brown ;  its  prevailing  under-odour,  and  also  the 

surface-Colour  of  most  of  tlie  mane,  are  a  heavy 
blue ;  its  face  and  cheeks,  and  the  fronts  of  its 
limbs  are  blackish-brown;  its  lip  and  chin  are 
hairy,  and  have  on  each  side  a  blackish  patch ; 
its  tongue  and  palate  are  black  ;  and  its  fore-arms, 
the  lower  part  of  its  horns,  and  the  back  parte  of 
its  legs  ha%s  a  rusty  colour. 

The  Cbssns  goat,  Capra  Comu,  occurs  in  India, 
and  is  supposed  to  be,  neither  a  distinct  species 
nor  a  variety  of  the  common  domestic  goat,  but 
a  variety  of  the  Jemlah  goal  All  its  hair  is  long, 

white,  and  uncurled  ;  its  horns  incline  luickward 
throughout  their  length,  and  outward  at  tho 
points;  its  ears  are  horizontal;  its  forehead  is 
prominent;  its  chin  is  beardtess;  its  fiMe  is 
clothed  with  very  long  hair,  so  turned  to  tho 
sides  as  to  divide  the  middle  line  of  the  chafiron; 
and  its  tail  is  Aort  and  eniled.— The  reoombent 
homed  goat,  Capra  deprtsta,  is  a  small,  domesti- 
cated animal,  and  was  introduced  to  Bouth 
America  from  either  Manilla  or  Western  Africa, 
and  is  supposed  to  be  also  a  variety  of  the  Joa- 
lah  goat.  Its  hair  is  long;  and  its  horns  are 
much  depressed,  and  lie  recumbently  on  the  back 
of  the  head. — The  aoudud,  Capra  tragdaphtus  or 
OvU  tr^apdaphv9y  holds  a  very  doubtful  phwe  be- 
tween the  caprine  and  the  ovine  groups,  and  is 
regarded  by  some  naturalists  as  a  guat,  and  by 
o^ets  as  a  ihs^  It  r«temblcB  goats  in  being 
hairy,  in  having  a  concave  chafiroD,  and  in  want- 
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ing  suborbital  sinuses;  but  it  rosemblea  sheep 
ta  the  structure  of  its  horns,  and  in  other  charao- 
ten.  It  oooan  thnmghottt  the  north  of  Africa 
from  Barbary  to  Upper  K^jypt,  and  is  particularly 
abundant  among  tho  wildest  and  loftiest  heights 
of  the  Atlaa  mountaios. 

The  dtMUeitte  goat,  Capn  ffinm,  eompri<e> 
a  greater  range  of  varlt  tiia  lliin  rr.w-  ther 
animal  except  the  dog,  and  is  as  much  at  home 
amid  the  arctic  cold  of  the  Norway  mountains 
as  beneath  a  vertical  sun  in  the  equatorial  re- 
gions of  Asia  or  Africa.  Some  varieties  ap- 
proach so  near  in  character  to  the  sgagrus  or 
the  ibex  as  to  be  almost  andistingufaihable  by 
the  unpractised  eye ;  and  other  varieties  are  so 
exceedingly  dissimilar  from  these  as  to  seem  to 
almost  all  persons  except  naturalists  to  belong 
to  a  totally  different  section  of  the  animel  king- 
Jum.  Yet  mtiUituJinous  and  surprisingly  diverse 
as  tho  several  kinds  arc,  they  fuse  thf-ir  characters 
into  one  another  by  such  inseosiblc  gradations, 
and  at  the  same  time  possess  some  grand  speoifie 
peculiarities  so  decidedly  in  cnmmon.  that  they 
as  troljr  resolve  themselves  into  one  species  as 
the  numerous  and  vastif  ^twritffied  group  of 
'dqgs*  The  varieties  which  differ  least  from  the 
wgagrus,  are  smaller  in  hmly,  more  coarsely  clad, 
and  less  recumbently  horned  than  that  species, 
and  have  small  upright  ears,  and  have  a  general 
colour  uf  body  passing  from  l)Iacki«h-bro\vn  to 
san! ,-,  black  and  white  ;  and  most  of  the  varieties 
lArthist  removed  from  the  rogagrus  have  a  smooth 
ooat,  white,  brown,  and  reddish  colours,  diversifi* 

edhorni.p  'tiiiiilods  cars,  and  small  glands  pondcnt 
beneath  the  throat,  while  a  few  are  policerate,  or 
fonr-horut'd,  or  otherwise  so  startlingly  dissimilar 
ftom  their  type  as  almost  to  appear  monster^ 
goats. 

**  The  common  goat,  which  is  well  known  in 
the  north  of  Sootbmd  and  the  most  alptne  ooun* 

ties  of  England  and  Wales,"  sayn  s  i  WQliam 
Jardine,  *'  closely  resembles  the  wild  tPi^t^rus. 
and  in  some  parts  of  the  Highlands  has  become 
nearif  natarallzed,  and  scaroeiy  to  be  apfnroaehed 
except  by  stoalth,  or  procured  except  by  the  as- 
sistance of  the  gun.  We  recollect  once  havin"?  a 
(lock  of  this  description  pointed  out  to  us  on  the 
prectpitons  side  of  Ben  Kevi^  and  of  endeavour^ 
ing  to  get  a  shot  in  vain  ;  their  activity  among 
the  rooks  surpassed  any  thing  we  could  have 
imagined  from  desoription,  and  they  had  passed 
tho  rocky  valley  long  before  we  had  reached  the 
station  pointed  out  for  an  nmbn<?eadc,  A  Wel.-^li 
breed,  generally  of  a  white  colour,  is  remarkable 
for  its  long  hair  and  very  large  horns,  which  are 
somttimes  thne  feet  in  length  In  H .  >lland,  they 
are  used  in  v<«ry  protty  OfjMipages  for  children, 
and  we  have  seen  two  and  sometimes  four,  har- 
nessed to  a  child's  car,  obeying  the  rein,  and 
apparently  in  complete  subjection.  Ah  among 
the  sheep,  we  have  also  a  breed,  white,  and  with- 
out horns ;  and  here  tho  distinction  of  the  two 
forms  Is  very  dose  indeed,  and  scarcely  to  be  dis- 


tingiiishod,  except  by  the  hairy  fleece  and  indica- 
tion of  a  beard." 
The  Jueda  long-hdred  goat  b  smaller  in  ^ 

and  stands  considerably  lower  than  the  Welsh 
goat;  its  liair  i=  long  and  fine,  and,  in  many 
cases,  white ;  and  its  horns  are  depressed,  and 
have  both  an  outward  and  an  upward  bend.— 
The  short-homed  goat  is  nearly  allied  to  both  the 
Welsh  goat  and  the  Jueda  goat,  but  has  v^iously 
coloured  smooth  hair^ — Some  of  the  goats  of 
Sweden,  and  also  some  of  those  of  Spain,  are  horn- 
Ics?!,  and  have  lon^  and,  in  many  cases,  white 
hair. — The  Persian  goat  is  probably  less  removed 
from  the  wild  type  than  either  the  Scottish  of 
the  Welsh  goat ;  its  horns  ltti.va  the  same  form  as 
those  of  the  ffigagrtis,  but  aro  smaller  it»  liair  is 
long,  coarse,  and  ashy-brown ;  and  a  large  tuft 
of  it  grows  between  the  horns,  and  has  the  same 
kind  of  appearance  as  the  fetlock  of  a  horse.— 
Tho  dwarf  goat  of  South  America  and  the  West 
Indies,  seeuiti  to  have  been  originally  derived  from 
the  Oapra  depresta,  but  has  become  abundantly 
intermixed  with  other  ])rcod?.  It  dreads  thun- 
der, and  is  peculiarly  sensitive  to  rain.  Its  hair 
is  close  and  short,  and  usually  has  a  whiti^  col- 
our inclined  to  fawn  colour;  but  its  beard,  its 
neck,  its  legs,  and  its  tail  are  commonly  black. 
Most  of  the  goats  of  this  breed  are  hornless  and 
a  few  of  the  females  havie  each  four 

The  Cashmere  g  >at,  whose  wool  or  fine  hair 
forms  the  material  of  the  celebrated  Cashmere 
shawls,  inhabits  the  lofty  country  round  the 
sonroee  of  the  river  Indus,  in  the  extreme  north* 

west  of  India,  and  on  the  borders  of  Thibet.  Its 
horns  are  pale  brown,  but  slightly  spiral,  and 
considerably  upright;  its  ears  are  large  and  brown 
or  blackish,  and  are  tamed  downward ;  its  limbs 
are  slender  and  cleanly  formed  ;  and  its  Heece  is 
long,  straight,  whitCj  and  silky.   "  Sixteen  thou- 
aand  looms,**  we  are  toU,  "tatt  auppoaed  to  be  in 
constant  motion  at  Cubnare,  each  giving  em- 
ployment to  three  men.    The  wool  of  Thibet 
is  thought  to  be  the  best.   Twenty-four  pounds 
weight  of  it  sells  at  Gashmere,  if  of  tlia  best 
sort,  for  twenty  mpees;  but  an  inferior  and 
harsher  kind  may  be  procured  for  half  the  money. 
The  wool  is  spun  by  women,  aad  afterwards 
coloured.**  Some  Ckdhmere  goata  vrara  brought 
to  Tiritain,  a  number  of  years  ago.  txtkI  atf  '  nipti  d 
to  be  naturalized ;  and  after  a  fair  trial,  they 
continued  to  be  healthy  and  to  possess  all  the 
original  fineness  and  sUkittesa  of  their  fleaoe;  and 
some  shawls  which  were  mannfactttrcd  from  their 
wool  were  pronounced  by  competent  judges  to  be 
exceedingly  good.  But  wheUier^e  gosita  would 
thrive  on  ordinary  pastures,  away  from  the  nio^ 
ties  of  special  care  and  shelter,  and  whether 
especially  they  would  transmit  their  fineness  of 
fleece  to  their  offkpring  through  aucoeaaive  gen- 
'TationSi  an  points  which  admit  of  rerf  tetiotti 
doubt. 

Another  Indian  goat  besides  the  Cashmere 
one,  and  very  doeely  akin  to  it,  yielda  vrool  of  ^ 
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soft  and  silky  kind  used  for  the  shawls.  "  We 
possess  a  drawing  of  an  Indian  variety,"  says 
Cuvier, "  with  long  curling  hair,  of  a  white  colour, 
nearly  allied  to  the  Cashmere  breed,  but  retaining 
tnall  upright  ears.  The  honu  wn  yellowish  and 
angular,  with  a  triple  spiral  turn,  directed  out- 
I  wards;  the  female  with  short  curved  horns  turn- 
I  ing  dowawards,and  the  face  and  legs  fawn-colour. 
I  —Tb*  Thibet  or  Tartar  gqat  ia  also  allied  to  the 
I  Cashmere  goat.  Its  horns  arc  but  very  slightly 
i  spiral,  and  of  an  ash-colour;  its  ears  are  smidlcr 
I  than  those  of  the  Cashmere  goat,  and  pendent ; 

iii  limits  are  strong;  and  its  fleece  is  white  and 
j  Tery  fiiie,  but  is  occasionally  blotched  witli 
black.  This  breed  has  been  introduced  to  France. 
—The  Angora  g<m.t  inhabits  a  district  around 
Angora  and  BeibAzar  in  tlie  part  of  Asia  Minor 

I  j  which  constituted  the  ancient  Cappadocia.  The 
j  horns  of  the  males  arc  yellowish,  and  nearly  up- 

I  right,  making  about  only  one  tora  la  their  ascent ; 

I I  and  those  of  the  females  are  short  Mkd  have  a 
■  ■  downward  inclination.  The  ears  are  lon^  and 
;>  bud-coloured;  the  Cuje  has  a  form  and  expression 
||  fay  rimihur  to  those  of  doinestie  sheep ;  and  the 

'    hair  or  wool  is  ^ong,  poft,  and  gi;ueral]y  white. 
1 1  The  goatherds  who  tend  the  native  flocks  of  this 
I '  breed,  bestow  great  care  on  theiu,  with  reference 
I  to  their  fleece,  and  often  wash  and  oonb  them. 
]  An  attempt  was  made  by  I^aron  .\lstra?mcr  to 
naturalize  the  Angora  goat  in  Sweden;  but  it 
seems  to  ium  ooropletely  fidted. 

The  Sn^aol  goat  has  a  widely  different  appear- 
tOoe  from  any  of  the  varieties  of  domestic  goat 
abeady  mentioned, — so  much  so  as  almost  to 
•eem  a  perfectly  distinct  and  broadly  marked 
species.  Its  horns  are  very  shorti  and  almost  as 
spiral  as  a  screw  ;  its  nasal  bones  are  convex  or 
nu^ed,  so  as  to  give  the  nose  an  arched  form ;  its 
sua  are  pendulous,  longer  than  the  head,  and  of 
a  white  colour,  speckled  with  black  ;  its  lips,  its 
chin,  a  spot  on'  the  forehead,  and  a  spot  on  the 
breast  are  white ;  its  hind  legs  are  comparatively 
long  and  high ;  and  its  hair  ig  loose,  longish,  and 
either  black  or  slaty-jjjcy. — The  Egyptian  goats 
abo  have  a  very  singular  appearanoe.  The  horns 
cf  ooA  of  the  breeds  are  depiesnd  and  half-spiral ; 
Its  ears  are  pendent  and  small ;  and  its  hair  is 
very  generally  brown.  The  horns  of  another  are 
I  very  spiral;  its  ears  arc  longer  than  its  head; 

and  its  hair  is  cU»e,  smooth,  and  generally  brown. 
I  The  horns  of  a  third  are  either  small  or  a-want- 
I  ing;  its  ears  are  very  Ir.ng  and  broad;  and  its 
i  luir  is  longidh  and  rufous-brown.   Tho  horns  of 
a  fiMsrtb  are  always  arwanting;  its  nooe  is  very 
I  much  raised  ;  its  chin  and  teeth  arc  bare,  and  rc- 
I  mind  one  of  the  pugs  among  dogs ;  its  ears  arc 
large  and  pendent;  its  hind  legs,  like  those  of 
the  Xepnnl  goat,  are  comparatively  high;  its  hair 
I  h  coarse  and  of  a  rufou.«i4)rown  colour;  and  the 
odder  of  the  female  is  always  very  pendent,  and 
Bsmetimes  almost  tonehes  the  ground.— The 
Syrian  goat  ab  ounds  in  various  parts  of  the  East, 
and  is  said  by  Pennant  to  supply  Aleppo  with 


milk.  Its  horns  bend  outward  and  arc  somewhat 
erect  and  slightly  spiral ;  its  vara  are  pendent 
anil  longer  tlian  its  bead  ;  and  its  Lair  is  long, 
and  frequently  black,  but  with  the  head  and  legs 
white,  Mid  only  mottled  with  black. 

The  domestic  goat,  in  almost  any  of  its  virictiee, 
but  especially  in  the  beBt  and  most  common  of 
them,  is  an  animal  of  great  utility  to  man,  and, 
if  properly  treated,  woold,  in  bleak,  bare,  and 
mountainous  districts,  be  more  valuable  than 
even  the  sheep.  Its  skin,  with  the  hair  on,  was 
probably  an  ejcteubive  and  loug-coiitinued  article 
of  clothing  nmcmg  the  aaeients;  and  is  stiU  so 
used  by  some  of  the  peasantry  of  the  Scottish 
Uighlandfl,  and  by  many  of  the  inhabitants  of 
Brittany  and  Normandy.  Its  skin,  in  a  dressed 
state,  particularly  the  skin  of  the  kid  or  young 
goat,  is  of  great  importance  in  the  prt^'^'nt  day  to 
glove-makers,  and  is  said  to  be  more  bubceptiblo  of 
dyes  than  any  other  kind  of  skin.— The  horns 
are  good  materials  for  knife  handles. — The  hair 
of  the  woolly  and  silky  fleeced  varieties  is  a  ma- 
terial of  great  mercantile  value  for  the  manufac- 
ture of  shawls  and  similar  fabrics.  But  even 

goat-hair,  in  general,  is  of  much  worth.  It  was 
anciently  combined  with  the  short  fur  of  other 
animaU,  and  with  vegetable  gum  or  animal  glue, 
for  the  mannfiwtare  of  a  solid  kind  of  felt  which 
was  very  long  and  extensively  used  in  Northern 
Asia;  and  it  formed  a  chief  material  of  several 
sorts  of  &btioi  Ibr  wearing  apparel,  in  some  of 
the  Roman  provinces  before  the  time  of  Constan- 
ttne.  and  among  the  Scandinavian  tribes  of  the 
middle  agi^  "  That  goats'  hair  was  the  chief  in- 
gredient among  the  Beandianyians,"  says  Cuvier, 
"  is  proved  by  their  divinities  being  dressed  in 
Oeita  Kurtln.  Tho  domestic  goat  in  the  north 
and  west  of  the  old  world,  preceded  sheep  for 
many  ages,  and  pvedominnted  while  the  oonntvy 

was  chiefly  covered  witli  forests;  nor  is  there 
evidence  of  wool-bearing  animals  crossing  the 
lUiine  or  the  Upper  Danube  till  towards  the  sub- 
version of  the  Roman  Empire."  The  hair  of  the 
haunch rs.  '.vhere  it  is  usually  thicker  and  longer 
than  elsewhere,  brought  a  high  price  from  peru- 
quiert  in  the  days  of  general  wig>wearing,  and  is 
still  used  formakingthe  wigs  of  banisters^  judges^ 
and  other  wigged  dignitaries. 

The  fleab  of  the  goat,  and  particularly  that  of 
the  kid,  was  formerly  in  great  and  general  request 
as  an  article  of  food,  but  is  at  present  very  gone- 
rally  disliked.  The  flesh  of  the  adult  goat,  cape- 
ciaiiy  of  one  somewhat  advanced  in  age,  is  tough 
and  strong-tasted,  yet  does  very  well  to  be  salted 
and  made  into  bacon,  and  is  so  treated  in  Wides. 
"  The  haunches  of  the  goat,"  says  Pennant,  ^'  are 
frequently  salted  and  dried,  and  supply  all  the 
uses  of  bacon  ;  this  by  the  natives  is  called  Coch 
yr  iccUnor  hung  vtniion.  The  moat  of  a  ca-f  mt -d 
goat  of  six  or  seven  years  old,  which  is  called 
ia  reckoned  the  best,  being  generally  very 
sweet  and  fat.  This  makes  an  excellent  pasty, 
goes  under  the  name  of  rook- venison,  and  is  little 
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inferior  to  tiiat  of  the  deer."  The  fle«b  of  the 
kid  u  80  teiuler  and  wetl-flaToared  as  not  to  be 

surpassed  by  that  of  the  beat  lamb ;  and  is  as 
aourlshing  as  it  is  delicate.  Notliing,  therefore, 
bat  eulpable  ignoranoe  or  absurd  pn^adioe  pre- 
vents as  brisk  a  demand  for  goat's  flosh  in  the 
shambles  of  mountainous  districts  as  for  the  flesh 
of  sheep  and  iambs  in  the  shambles  of  low  and 
oztenriTS  pli^nil.— The  suet  of  the  goat  is  said  to 
make  whiter  and  in  all  respects  better  candles 
than  that  of  the  sheep  or  the  ox. — The  milk  of 
the  she-goat  is  light,  rich,  und  nourishing ;  it  pos- 
sssses  qusUtiss  interme^te  between  that  of  the 
cow  and  that  of  the  asa,  being  more  serous  than 
the  former  and  less  so  than  the  latter ;  it  curdles 
easily,  and  makes  a  verj  palatable  cheese ;  it  has 
been  long  extolled,  as  has  also  been  its  whey,  for 
medicinal  virtues;  and  it  is  yielded  frc  ly  to  the 
hand,  in  comparatively  large  quantities,  and  dur- 
ing a  comparatively  long  time.  "  To  tbooe  who 
are  unable  to  keep  a  cow,"  remarks  Martin  Doyle, 
with  special  r'-feronco  to  the  cottiers  and  small 
farmers  ot  irclaud,  "  the  goat  is  a  treasure  when 
giving  milk,  whidi  die  will  jield  tat  tevenl 
months,  if  well  fed,  mt  the  Ate  of  two  quarts 
a-day." 

Qoats  do  well  to  be  confined  in  yards  as  pets 
for  children ;  and  form  fine  subjects  for  the  ex- 
ercise of  the  care  and  the  peutkness  whicli  all 
young  persons,  especially  in  country  situations, 
ought  early  to  acquire  for  every  kindof  domestto 
animal  Goats  do  well,  also,  to  be  tethered  to 
limited  ppota,  by  the  wayside,  on  patobeftof  waste 
ground,  or  in  the  comers  of  fields  or  paddocks  to 
feed  npon  eonrse  herbage  or  redandant  grasaes, 
for  the  sake  of  yielding  milk  to  invalids  or  cot- 
tiers. But,  in  almost  any  other  circumstances, 
they  are  ill-adapted  or  not  adapted  at  ail  to 
low,  enoloeed,  and  wdl-eultiTsted  dtitriots;  for, 
besides  being  far  less  profitable  in  such  situations 
than  sheep,  they  overleap  fences,  browse  upon 
the  twigs  of  hedges,  and  constantly  do  oonsider- 
able  damage  by  their  peculiar  tastes  and  hnbits. 
In  mountainous  districts,  however,  they  are  of 
great  value,  and  ought  to  be  in  very  extensive 
request.  Goats  can  feed  well  where  sheep  would 
almost  or  altogether  starve ;  and,  in  many  a  bare, 
bleak,  rocky  region,  like  a  large  portion  of  Wales, 
of  the  Scottish  Highlands,  and  uf  the  counties  of 
Keny,  Galwnj,  lifoyo,  and  Donegal,  thejr  could 
find  sufficient  sustenance  where  not  another  Bri- 
tish domesticated  animal  could  live,  and  vrould 
at  the  same  time  occasion  exceedingly  little  cost 
or  trouble  to  their  owners.  The  domestic  goat, 
like  the  wild  one,  thrives  nn  many  a  plant  which 
would  di^ust  or  perhaps  kill  other  domestic  ani- 
mals; and  like  the  wild  one,  too,  it  easily  climbs 
to  the  least  accessible  and  the  most  unpromising 
acclivities  of  rocky  mountains,  in  search  of  food. 
Qoats,  in  most  situations,  might  add  materially 
to  the  eomforls  of  the  poor ;  and  goats  among 
the  mountains  might  remove  multitudes  of  fami- 
lies from  a  state  of  indigence  to  a  condition  of 
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pa&toral  ease  and  comparative  competence.  "  It 
is  snrpriring,**  remarks  Uartin  Doyle,  ''that 
goats  are  not  much  more  numerous  than  they 
are  in  our  Irish  mountains,  where  thej  mii^t  be 
maintained  almost  literally  without  expense.  To 
see  a  female  kid  so  often  sold  by  the  necessitous 
poor  for  a  shilling,  though  its  life  if  spared  would 
bo  so  great  a  source  of  comfort  to  them,  is  a  me- 
lanohdy  raanifestatlcii  of  extnme  distiesi.*— 
Cuvier' a  Animal  Kingdom. — DdVa  History  of  Bri- 
tish QttadrupeJ^. — Jardine'.i  Naturati/^fs  Libmni. 
— I'eiuuiiit's  Jiritiik  Zoology. — Bujon*  Aatartd 
Hittoty. — Trammetient  ofth*  Zodi^ieei  SoeU^. — 
DoyIe'.i  WorLs. — Dnr^s  Works. — Quiirlt^rh/  Journal 
of  Agriculture. — Jfortimer's  Mtubatidrj/. — CvUeif 
on  Xite  Stock. — TVvofue  en  PoMturage. 

GOATFOOT,  or  GoatWBKB^— botanically  J^o- 
podiuin.  An  indigenous,  |>erennia'.  rooted,  herba- 
ceous plant,  of  the  umbelliferous  order.  It  con- 
stittttes  a  genus  4^  itself  and  takes  for  its  speoifie 
name  podagriaor  podograria.  It  occurs  in  shady 
situations  in  both  En?1and  and  Scotland,  has 
usually  a  height  of  about  two  feet,  and  carries 
white^oloured  flowers  from  May  tiU  Julj.  The 
form  of  its  leaves  is  fancied  to  resemble  that  of  a 
goat's  foot,  and  gives  occasion  to  both  the  popu- 
lar and  the  botanical  name.  The  peasantry  re- 
gard the  pUmt  as  medicinal.  A  variegated  varietj 
of  it  soiuetimcs  occurs.— ^3ee  the  artiolet  Qom* 
WEED  and  Goat's-Foot. 

OOAT-MOTH,— seientifieally  Outtu  Ligni- 
p«nkL  A  British  lepidopterous  iaaaoi,  uf  the 
moth  tribe.   The  male  of  the  imago  sometimes 
measures  upwards  of  3  inches  in  expanse  of  wing, 
and  the  female  upwards  of  3^  inches ;  and  beUi 
are  beautiful  objects,  and  of  somewhat  common 
occurrence.    The  front  wings  have  cloudings  of 
grey  and  brown,  and  many  transverse  irregular 
stieaklngs  and  markings;  and  the  hind  wings 
have  a  dusky  colour,  with  faint  irregular  streaks 
and  markings  toward  their  posterior  margin. 
The  im^  is  dunpsh  during  the  day,  and  almost 
constantij  reposes  among  the  folingn  of  tress. 
The  caterpillar  spends  the  enormous  period  of 
three  years  l>efore  passing  by  transformation  into 
a  chrysalis,  and  eventually  attains  a  oonapnrati  vely 
gigantic  size.   Its  head  is  black ;  its  body  is  of  a 
dull  rufescent  colour,  with  large  shining  red 
blotches  on  the  back ;  and  its  place  of  retreat  is 
ashrond  ef  Bgneousmatler,  strongly  aggltttinated 
with  a  sticky  secretion  and  lined  with  a  silky 
substance.    It  emits  a  most  abominable  odour, 
ensconces  itself  in  oaks,  poplars,  willows,  and 
other  trees,  and  cats  progressively  laward  to  th^ 
duramen  so  as  to  inflict  oxtrcniG  injury  upon 
their  timber;  and  it  thus  makes  the  ititerior  of 
trees  at  onoe  its  summer  home,  its  daily  fiK>a,  and 
its  place  of  hybernation. 

GOATROOT,— botanically  O*.o«j,c  X,ifn.r.  .\n 
evergreen  undershrub,  of  the  rustbarrow  genus, 
and  broom  divisioa  ef  legnminotw  plants.  It 
grows  about  20  inches  high,  and  carries  yellow 
flowers  from  May  tUi  September.  J  t  ff^a  bmngbt 
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to  Britain  from  the  sotith  of  Europe  upwirds  of 
160  /ears  ago ;  but  is  of  small  Talue. 

0OAT*S-BAKS,— botanicnIljilAMtAttin  9V«^oc- 
toHHrn.  An  ornanMBiil, pobonous,  hardj,  peren- 
nial-r'V)ted,  herbaceous,  aconite,  introduced  to 
Britain  about  25  years  ago  from  Switzerland,  and 
ntoallj  mttaiiuiig  a  iiei^t  of  about  30  indies, 
and  CKTTfing  pale  yellow  flowers  from  June  CUI 
August.         tbc  article  A<-«»mtk. 

GOAT'S-iii:.AHl>,— botanicaliy  TVcyapogoti.  A 
genu  of  htfdf ,  Mennial,  herbiieeous  pltmts,  of 
the  succory  division  of  the  cimpnFite  order.  The 
leek-leaved  species,  T.  pi?rrijoUm,  grows  wild  in 
some  moist  meadows  of  England,  and  ia  the  well- 
known  salsify  of  onr  kitchen  gardens.  See  the 
article  Salsify. — ^The  meadow  species,  T.  prateti- 
lit,  grows  wild  in  ridi  pastures^  with  a  somewhat 
noiit  weSi  of  day  or  loam,  ia  vaiious  parts  of 
En^MMl  and  Scotland.  Its  root  is  tapering ;  its 
ftems  are  cylindrical,  leafy,  fKKjuently  purplish, 
and  usually  about  two  feet  high ;  its  leaves  are 
loag  Mid  taper-pointed,  and  have  a  deep  gieen 
colour,  and  often  curl  at  the  end ;  and  its  flowers 
are  l»right  yollnw  and  a1«oiit  two  inches  broad, 
and  bloom  in  .May  and  J  uac,  and  usually  open 
vcfj  eaily  in  Uie  moining,  and  eikwe  before  noon. 
The  peasantry  gather  this  plant  when  it  is  about 
4  inches  high,  and  boil  and  use  it  in  the  same 
way  as  asparagus ;  and,  on  account  of  its  peculiar 
haini  iriien  in  Uoom,  they  often  call  it  ffleop-at- 
noon  or  Oo-to-bod-at-noon.— The  greater  species, 
T,  PUffcr,  a  native  of  Austria,  but  long  known  in 
Britain,  liaa  eometimeB  been  confiranded  with  the 
meadow  species,  yet  is  very  different  from  it,  and 
a  far  larger  plant,  with  stems  from  3  to  G  feet 
high,  and  lower  leaves  three-fourths  of  an  inch 
broad  ai  fbe  baae,  and  npwaxds  of  a  ibot  kng.— 
Upwards  of  a  doren  exotic  species,  mostly  with 
yellow  or  purple  flowers,  have  been  introduced 
to  Britain ;  and  several  more  are  known. — Goat's- 
Beaid  is  abo  the  popular  name  of  S^ntaarunetUy 
a  handsome,  pleasant,  hardy,  perennial-rooted, 
herbaceous,  whitc-flowcred  species,  of  about  4 
feet  la  height,  introduced  upwards  of  two  centu- 
ries ago  fimn  Sttieria,  and  oom^ising  a  Northp 
Amcrican  variety. 

OOAT'S-FOOT,— botanically  Oxalii  Caprina. 
A  pretty,  little,  bulbous-rooted,  Cape-of-Good- 
Hopc  plant,  of  the  wood<ioml  trib^  introduced 
to  Britain  about  90  years  ago.  It  has  a  height 
of  (mly  two  or  three  inchM,  and  bears  a  flesh- 
colonnd  flower  from  March  till  Jnne. 

OOArS-ORIGANUM,  —  botanically  Thytniu 
Tragoriganum.  A  beautiful,  little,  undershrubby 
thjroe,  of  about  a  foot  in  height,  introduced  up- 
wwds  of  two  oentnries  ago  from  Crete. 

GOAT'S-RUE,— botanically  Oalega.  A  genus 
of  hardy,  ornamental,  perennial-rooted,  herha- 
oecms  plants,  of  the  lutus  divitiiou  of  the  cumpobite 
ocder.  The  officinal  spedes,  O.  ofieineiU^  is  a 
native  of  Spain,  and  was  introduc  d  to  Ikitain 
in  the  latter  part  of  tiie  IGth  century.  Its  root 
consists  of  many  strong  fibres,  which  arc  fre- 


quently jointed ;  its  stems  arc  numerous,  hollow, 
channelled,  erect,  and  about  3  feet  high;  its 
leaves  are  pinnate,  each  comprising  6  or  7  p^rs 
of  leaflets  and  a  terminating  odd  one ;  its  leaflets 
are  long,  pointed,  entire,  and  smooth ;  its  stipules 
or  bracts  at  the  base  of  the  leaves  are  small  and 
sagittate;  its  flowers  an  prodnoed  ia  raoemes  or 
loose  spik^  from  the  top  of  the  stem,  and  have 
a  lif^ht  blue  or  light  purple  colour,  and  hlo(»m 
from  J  une  till  September ;  and  its  pods  are  erect, 
nearly  ^Ilndrical,  from  five  to  eight  seeded,  and 
swollen  out  with  air  variety  occurs  with 

whit« flowers, and  another  with  variegated  flowers. 
This  plant  was  long  ago  cultivated  in  gardens  for 
medidnal  purposes;  and  it  has.  of  late  years, 
hccn  recommended  as  a  forage  plant  for  cattle. 
Hut  though  it  yields  a  large  bulk  of  produce,  and 
is  perhaps  equal  to  some  cultitatod  field  green 
crups  in  nnttitiveness,  it  is  refused  hf  cattle  ex- 
cept in  small  quantities  and  when  nothing  better 
can  be  had ;  yet  it  might  possibly  come  to  be  re- 
lished after  a  number  of  trials,  or  it  might,  at  all 
events,  bo  combined  in  small  proportions  with 
Tnnr4  agreeable  fodder.  It  is  reputed  to  possess 
the  property  of  increasing  the  secretion  of  milk 
in  aaimak  who  eat  it ;  snd  it  henos  gave  to  the 
genus  the  name  of  galega,  which  is  formed  from 
the  Greek  word  for  milk.  Three  other  blue- 
flowered  species,  and  a  wUte-flowered  one,  were 
introduced  to  Britain  between  the  jears  1800and 
1830. 

Q0AT*8-TH0RN.   See  Astraqalus. 

€K>AT*S>WBEAT,— botanically  Ttagopfnim. 
A  small  genus  of  ornamental  plants,  of  the  poly- 
gonnm  tribe.  Three  species,  the  box-leaved,  the 
lanceolate,  and  the  polygomous,  all  deciduous 
undenbrttbs  about  two  fieet  high,  and  bearing 
pink-coloured  flowers  in  July  and  August,  and 
formerly  included  in  the  polygonum  (renus,  have 
been  introduced  to  Britain;  and  tlixee  or  towt 
other  spedes  are  known. 

GOATWKED,— boUnically  Cairarhi.  A  di- 
versified genus  of  tender  white-Howercd  plant^i, 
of  the  tigwort  family.  Two  annuals  have  been 
introduioed  from  Ind^  and  tropical  America,  and 
three  evergreen  undershrubs  from  America  and 
the  Cape  of  Good  Hope ;  but  they  do  not  possess 
much  interest.  Several  other  species  are  known. 

GODETIA.  A  genus  of  beautiful,  hardy, 
annual  plants  of  the  clarkia  and  fuchsia  tri^o. 
The  ruddy  species,  0.  rvlicumla,  now  a  widely 
diffused  and  very  favourite  annual,  with  stems 
about  two  feet  high,  and  a  great  prof^on  of 
large,  handsome,  pale  flame-coloured  flowers,  was 
introduced  to  Britain  from  California  in  iKM; 
and  at  least  ten  or  eleven  other  very  handsome 
species  were  introduced  from  California,  Chili, 
and  other  countries,  before  the  close  of  T^42. 
The  principal  good  ones,  up  to  that  dale,  were 
O.lqndOf  vtnMOtffrandiJloraf  XtiuflS^Mmo,  nmtnM, 
dfcianhens,  RoinarifiorH,  nui'tna,  hifrnin^,  (''.iif^a, 
and  (enuifolia;  and  all  these,  except  the  two  last, 
may  be  sown  in  the  open  border  in  autumn,  and 
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will  stand  over  any  ordinary  winter,  while  the 
whule  uia/  be  suwu  in  the  open  ground  in  spring 
or  sammer.  AU  the  best  kaovrn  flpedet  bave 
some  shade  of  bhtsh,  pink,  or  pale  flame-colour, 
make  a  very  showy  appearancei  are  extremely 
easy  of  oultivmtion,  and  hava  deMmdly  become 
gnat  &Touritei  with  the  eultiTatoffa  of  hardy 
annuals. 

CiO-DOWN.  A  nngle  gulp  of  water,  allowed 
to  a  heated  or  Jhtigued  horse  while  journeying 

or  workinc;. 

G*>DW1T, — ecientificallv  L''»'Of^.  A  genus  of 
birds,  of  tlie  snipe  and  curlew  lamily.  The  bill 
of  eiMh  ipedet  ia  toft,  flexible,  eurved  up- 
wards, and  very  long;  the  apex  of  the  lull  is 
obtuse,  dilated,  and  depressed ;  the  upper  mandi- 
ble ia  furrowed ;  the  legs  are  slender  and  long ; 
the  hind  toe  ii  small ;  and  the  outer  and  inner 
toes  arc  connected  by  means  of  a  basal  web.  Tlie 
godwits  are  larger  than  some  other  esteemed 
aquatto  birdi,  but  are  in  leas  request  for  the  table. 
Tfaeblaok-tailad  tpecies,  Limosa  mdanura,  breeds 
sparingly  in  some  of  the  English  fens,  and  abini 
dantly  throughout  the  northern  countries  of  Cou- 
tiiiOBtal  Europe ;  it  ii  ofteneet  sren  in  Bngland 
in  spring  and  autumn,  and  begins  to  lay  its  eggs 
in  the  early  part  of  May;  and  it  frequents  oozy 
shores  and  the  silty  mouths  of  rivers,  during  the 
winter  months,  plunging  it«  bill  into  the  toft 
alluvial  deposits  in  search  of  larvs,  worms,  and 
marine  insects.  The  mxUe  is  about  16  inches,  and 
the  female  about  17  inohes,  in  total  length ;  and 
the  bill  of  the  male  constitutes  3^  inches  of  this 
total.  The  colours  of  the  male  are  brighter  than 
those  of  the  female;  but  in  consequence  of  a 
double  moult)  the  ooloun  of  both  are  different  at 
different  seasons,  and  tho  young  birds  have  been 
mistalcen  by  some  naturalists  for  member;;,  not 
only  of  otlier  species,  but  of  quite  diticrent  genera. 
The  winter  plumage  exhibite  the  elawa  blaek, 
the  chin,  brea.'^t,  and  belly  li^ht  ashy  prey,  and 
the  head,  neck,  uid  back  ashy  brown  — The  com- 
mon, red,  or  bar-tailed  jorodwit,  Limosa  rufOy  is 
not  known  to  breed  in  Britain,  yet  is  much  more 
abundant  than  the  black-tailed  species  in  winter. 
It  frequents  the  coldest  or  most  northerly  parts 
of  Europe  during  summer.  It  elosely  resembles 
the  other  species  both  in  appearance  and  in  habit, 
Imt  may  be  readily  distingui.shed  hy  the  deeper 
shade  of  its  brown,  by  the  whiteness  of  its  brMst 
and  belly,  and  by  the  barred  markings  of  its  tail- 
feathers  with  greyish  white  and  dark  brown. 

GOGGLES'.    S.'e  IItl-^tip. 

GOLl).  A  well  known  precious  metal,  one  of 
the  simple  or  etementary  aubstanoes  of  obemistry. 
It  exists  naturally  as  a  metal,  either  by  itself  or 
in  combination  with  other  metals ;  it  occurs  in 
pubes,  in  grains,  and  in  masses ;  and  it  is  found 
sometimes  o:^  :  i  untatna  of  j^imitlvc  rocks,  but 
more  frequently  in  the  recent  all  iviuin  or  surface 
sands  of  streams;  "  Africa  and  America,"  says 
Brandy  nre  the  liohest  countries  in  gold.  In 
Afrioft  it  always  ooours  in  tho  beds  of  ri?erB  and 


in  the  alluvial  n'nh  of  the  plains,  either  in  sinall  ii 
grains,  or  in  massea  of  UiU'i^rent  sizes.   The  prin- 
oipal  tracts,  rich  in  this  ptecious  metal,  are  in  j 
the  western  parts  of  Africa,  to  the  S'lUth  uf  the 
great  desert  of  Zara,  and  between  Parfur  and 
Abyssinia ;  and  the  sands  of  the  Gambis,  Niger, 
and  Senegal,  are  all  auriferous.   It  is  suppcesd 
that  Ophir,  whence  Solomon  obtained  gold,  was 
a  country  on  the  south-east  coast  i  and  Herodotus 
relates,  that  when  the  messengers  of  OuabfM 
waited  upon  the  king  of  JSthiopia,  they  were 
shown  the  prisoners  boiind  in  chains  of /3:oId.  As 
tiiis  metal  is  found  m  a  ductile,  tenacious,  aod 
workable  state,  it  is  abnost  the  oikly  ens  cmpby- 
ed  by  savage  nations,  and  various  ornaments 
and  utensils  are  frequently  made  of  it.  These 
untutored  tribes  have  always  regarded  the  eager- 
ness of  their  European  invaders  to  obtain  it  with 
the  utmost  astonishment ;  of  this  the  history  of 
America  furnishes  us  with  many  curious  instan- 
ces. In  one  of  tha  early  inouraions  into  the  | 
interior  of  that  continent^  the  Spaniards  con- 
tosted  with  such  eagerness  about  the  division 
of  some  gold,  that  they  were  on  the  point  of  pro- 
ceeding to  acta  of  mutual  Tiolenoe,  whoi  a  young 
casiquc,  who  was  present,  tumbled  it  out  of  the 
balance  with  indignation,  and  turning  to  the 
invaders,  '  Why,'  said  he,  '  do  you  quarrel  about 
sndi  a  triflc-Hf  it  be  for  gold  that  you  abandon 
the  regions  of  your  fathers,  and  disturb  tho 
peaceful  tranquillity  of  these  di&taat  nations,  I 
will  conduct  you  to  a  region  aVm^innt  in  this 
mean  object  of  your  admiration  and  deeire.*  The 
thirst  for  gold  was  the  principal  incentive  to  the 
almost  more  than  human  enterprises  performed 
by  the  followers  of  Gdumbua.  Animated  by  the 
certain  prospect  of  gain,  they  pursnad  discovciy 
with  greater  eagerness  than  when  excited  only 
by  curiosity  and  hope.    Tho  riches  of  Peru, 
Mexico,  and  BraiQ,  an  well  known,  and  the  gold 
is  there  principally  found  in  the  beds  of  rivers, 
although  reins  have  been  successfully  worked. 
Asia  cannot  at  present  be  deemed  rich  in  gold, 
although  it  has  been  found  in  Ceylon,  Borneo, 
Pnmatra,  and  some  of  the  Archipelago  islands. 
Of  the  abundance  of  gold  which  once  enriched 
the  Paotolus  we  now  know  nothing.   Nor  can 
Europe  boast  of  golden  treasures.    According  to 
Diodorus  Siculns,  and  Pliny,  tho  Pho-nicians  and 
Romans  procured  considerable  quantities  of  gold 
fnm  Spain.  The  poets  too  found  it  in  the  SMids 
of  the  Tagus.   In  France  it  has  been  found  in 
tho  department  of  the  Isere;  in  the  Rhone  at  its 
junction  with  the  Aruw ;  in  the  Uhine  near 
^raaboni^  and  Oermershdm,  but  neither  above 
nor  below  it ;  and  in  the  Garunno  near  Tinilouse. 
In  Piedmont,  in  the  valleys  at  the  foot  of  iklount 
Rosa,  and  of  the  Simplon ;  and  also  in  the  small 
streams  that  intersect  the  red  alluvion,  about 
Ghivasso.    The  only  important  pold-minrs  of 
Europe  are  those  of  Ilungary."    Gold  occurs  in 
many  a  district  of  Oreat  BriUun  nnd  Xfdaad,  but 
scarcely  anywhere  in  sufficient  quantity  to  repay 
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the  coat  of  search  and  gathering ;  and,  though 
in  some  places,  as  at  Leadbiiis  ia  Scotland  and 
the  vicinity  of  Arklow  in  Ireland,  it  was  formerly 
oUuned  in  ooautdenUe  unoimt,  it  eventually 
occasioned,  even  in  these  places,  very  wasteful  or 
wild  expenditure  of  tke  time  and  laboura  of  ad- 
Tcntiucn.  Aenurehforgoldin  BritidnMenitat 
present  to  be  only  a  degree  less  alisiird  than  the 
attempts  uf  the-  old  aldkemiita  to  form  it  out  of 
the  baser  metals. 

CMd  is  dirtiwgnMied  firom  ali  other  metals  by 
its  yellowness  and  its  extraordinary  malleability 
and  ductility.  It  is  less  brilliant  than  silver, 
mercury,  or  6teel ;  but  may  be  exposed  fur  ages 
to  the  atnoeplwK  withoai  wdMseing  oxidation 
or  other  chemical  change.  It  is  as  soft  as  load, 
and  has  a  specific  gravity  of  li>.3;  it  does  not 
melt  at  a  lees  heat  than  about  2016^  of  Fahren- 
heit ;  and  a  dngle  grain  weight  of  it  naj  be 
beaten  ont  to  a  surface  of  r»R  equare  inchf?,  or 
wire-drawn  to  a  length  of  500  feet.  If  mtifisply 
acted  on  bj  deetridty  or  the  oxyhydn  gen  liluw- 
]npe,  00  as  to  be  raised  to  %  inrpaesingly  high 
temperature,  it  burns  with  a  greenish-blue  flame, 
and  passes  into  a  purple  powder,  which  chemists 
•oppoee  to  be  a  eooabination  of  it  with  oxygen. 
The  only  known  siibstances  which  have  the  power 
of  dissolving  it  are  chlorine  and  nitro-muriatic 
acid.  Gold  being  a  simple  substance,  is  of  course 
nnttuceptible  of  deoompoiition ;  but,  like  most 
other  simple  bodies,  it  is  n-ver  found  in  the  earth 
in  a  state  of  purity,  being  always  more  or  less 
eombined  inf£  iQTer.  Altiiou^  the  mines  of 
Colombia  have  long  been  celebrated  for  the  quan- 
tity of  gold  found  in  them,  yet  it  has  recently 
been  ascertained  that  the  native  ore  of  that 
eonnttj  eimtaina  a  smaUer  proportion  of  gold 
than  that  of  most  others.  According  to  the  ex- 
periments of  Bonssingault,  who  anal)  zed  gold  ore 
from  different  places  in  Colombia,  be  found  it 
eoobined  with  sOvar  in  wriable  quantities,  but 
invariably  in  definite  proportions,  namely,  one 
atom  of  silver  with  2,  3,  4,  5,  6,  8,  and  12  atoms 
of  gold.  We  are  informed  by  Fordyce,  that  ho 
examined  goU  ore  from  Konsberg  in  Korway,  and 
f'jund  it  to  consist  of  28  parts  gold,  and  72  of  sil- 
ver, in  the  100  parts.  Kbproth,  in  analyzing  gold 
ore  from  Sefclangcnbcrg  in  the  Altai,  fMiad  that 
it  contained  64  parts  gold,  and  36  of  silver ;  and 
Lampadius  found  in  gnld  ore,  whose  locality  was 
unknown  to  him,  itHAi  pwts  of  gold,  and  the  re- 
tsaiadereoaaistedofsilver  and  iron.  Hr.O.Bose, 
who  accompanied  Baron  Humboldt  into  Sihcria, 
made  a  collection  of  gold  ores,  for  the  express 
p'.4ipueo  of  testing  Uie  position  assumed  by  the 
FreiMh  dieinlsts.  OeM  ore  is  found  in  the  Ura- 
lian  iiiouritains  in  roclcs,  and  also  scattertnl 
anaong^  sand ;  in  which  last  situation  it  is  now 
almost  entirely  sought  after,  being  much  less 
laborious  than  extracting  it  frvm  rock  reins.  Hb 
d'.-^:'>\try  in  this  situation  occurred  in  \^\9.  since 
which  period  rook  mines  have  been  abandoned. 
The  gold  whieh  b  ptoouied  in  rocks  is  universaUy 
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found  in  quartz.  At  Beresow,  it  occurs  in  a 
crystallized  form ;  at  Newiansk,  in  plates ;  but 
at  Czarewo  Alexanderowsk,  masses  are  nmt  with 
whieh  weigh  from  18  to  96  lbs.  troy.  The 
proportions  of  gold  and  silver  from  the  diflerent 
localities  vary  considerably.  The  following  are 
the  extrome  Umite  of  this  ▼ariation 

Sihrr, 

Hiel  rock. ..H7 .40.... 

Scfaaitansk  8$.10.... 

The  following  important  consequences  were 
deduced  by  Kose  from  his  analysis.  lie  rfmnrked 
that  gold  and  platinum  were  never  fouud  a^isoci- 
ated. 

1.  rsold  ore  rfoc;  not  contain  gold  and  silver  in 

(1(  titiiti'  |)ro^>ortiotisi. 

2.  I'rorii  the  above  fact,  he  inftrs  that  gold  and 
silver  are  isomorpboas. 

8.  Native  fold  always  contaim  sitver,  rapper,  or 

iron  The  !.tti!ill(.'!.t  rjimiitify  of  silver  in  combi. 
jititioii,  wiix  in  a  spt  i  iuien  froiu  bclmbroUMki, 
wbi(  li  rontaint  (1  only  Ki  per  cent,  of  silver,  wUle 
■15  per  cent,  ot  copper  was  found. 

4.  The  specific  gravity  is  in  the  inverse  ratio  of 
the  proportion  of  silver  ronlainotl  in  (lu'  ore. 
Gold  obtained  by  fusion  Lu.^  a  greater  density 
than  in  a  native  state;  but  tbia  may  aiiie  from 
cavities  contained  in  the  latter. 

5.  He  found  a  difltnencc  in  rompcdtion  in  sped- 
men*  from  the  same  locality. 

6.  Gold  found  in  veins  varies  in  different  parts  of 
the  saine  mini'. 

7.  Gold  from  sand  contains  more  silver  tlian  tbat 
fiiiind  in  veins ;  that  from  eand  being  8!).?  per 
cent,  of  silver,  and  from  veins,  79A.  £Pcyfe»- 
dorff,  Amm.  xxviii..  566.J 

The  gold  need  in  coinage  and  the  arts  is  not 

the  pure  metal,  but  nn  alloy, — designed  in  the 
former  case  to  correct  its  Hoftness,  and  in  the 
latter  to  adapt  it  to  the  various  purposes  of  the 
goldsmith,  and  at  the  same  time  to  reduce  and 
regulate  its  value.  An  alloy  with  copper  has  a 
somewhat  reddish  hoe ;  one  with  a  small  propor- 
tion of  silver  is  pole-coloured;  and  one  with  ril- 
ver,  in  the  proportion  of  four  parts  of  gold  to  one 
of  silver,  has  n  prcenish  hue.  The  entire  mass 
of  a  gold  alloy  is  supposed  to  consist  of  24  parts 
or  carats;  and  the  proportion  of  gold  contained 
in  it,  or  the  degree  of  fineness  vvliich  it  pos^espe?, 
is  expressed  in  figures  whicli  have  reference  to 
24.  Thus  lui  alloy  uf  IH  parts  of  gold  and  6  parts 
of  some  olher  metal,  ia  said  to  be  18  carats  fine. 
The  testing  of  the  finene?g  of  any  specimen  is 
usually  effected  by  comparing  a  stroke  or  ''touch" 
of  it  with  strokes  of  small  pieces  of  known  com- 
position on  *'a  touchstone"  of  bhtck  basalt,  flint, 
pottcrV'^f*''*'-  '^i*  other  similar  material. 

G  u  LDBA  C II 1  A.  A  small  genus  of  ornamental 
plants,  of  the  cruciferonB  order.  The  smooth- 
leaved  species,  Uf.  Itevipatvs,  is  a  hardy,  pale  hhie- 
flMweri'd  annual,  introduced  about  20  years  ago 
from  Astracan.  It  has  a  close  relationship  to  the 
radishes,  and  is  called  by  some  botanists  ita^Ai^ 

GOLDKX  K.\CLE.   Pee  EAcrB. 
GOLDEN-HAili.    See  Gou>\*U)CK8. 
GOIiDSN-RO]>,>-boCantes]l7&/iVq$w.  Ahngo 
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genus  of  hardy,  ornameotal,  jKireanial-rooted, 
jelloir-flowered,  herbaoeotu  plants,  of  the  thistle 
diTuion  of  the  composite  order.    Two  species 

grow  wild  in  Britain  ;  nearly  50 species  have  been 
introduced  from  North  America;  and  about  a 
doMi  wpedet  ham  been  Introduced  from  other 
countries.  The  species  vary  in  height  from  a 
few  inches  to  b  or  10  feet ;  but  most  have  a  height 
of  about  8  or  3  feet.  All  are  eomewhat  ooma  in 
appearance;  yet  the  greater  number,  in  conse- 
quence of  their  exhibiting  long  dense  spikes  of 
golden-coloured  flowers,  and  pus&c^sing  the  habit 
of  growing  in  firm^Mid  compact  tufts  in  the  same 
manner  as  the  tall  and  stitT  kinds  of  phloxes, 
constitute  very  appropriate  and  striking  orna- 
ment* of  the  book  parts  of  flower^boiden»  or  the 
front  parts  of  cottage  shrubberies ;  and  they  boast 
the  additional  recommendation  of  blooming  at 
the  same  time  as  dahlias,  hollyhocks,  suntluwers, 
tall  jMoxeSf  and  some  other  open-ground,  stal- 
wart flowering  plants.  They  grow  freely  in  almost 
any  sort  of  garden  soil ;  and  they  may  easily  be 
propagated  by  the  dividing  of  their  roots  late  in 
autumn  or  early  in  spring;  and  some  species 
spread  witli  •^  j  tTf-nt  rapidity  that  they  can  readily 
endure  a  dividiug  of  the  roots  every  alternate 
jear. 

The  common  9p<>cics,  or  golden-rod  proper,  or 
woundwort,  SoUdago  virgaurta^  grows  wild  in 
woods  and  thiokets  and  other  shady  plaoes  in 
Britain,  whether  low  or  mountainous,  fertile  or 
heathy.  Its  root  is  ligneous,  and  has  long,  strong, 
simple  fibres  i  its  stem  is  usually  from  one  to 
tiiree  feet  high,  somewhat  crooked  or  inerect, 
purple-coloured  in  the  lower  part,  and  downy 
and  terminating  in  a  kufy  oluster  in  the  upper 
part  i  its  leaTes,  especially  on  difTerent  varieties 
of  the  plant,  are  very  various  in  size,  form,  and 
serrature  ;  and  its  flowers,  though  always  yellow 
and  forming  more  or  less  of  a  long  spike  or  com- 
pact panicle,  are  ooonderahly  varied  in  airange- 
ment  and  appearance.  Miller  enumerates  and 
describes  four  varieties  of  it  under  tiie  notion  of 
their  being  distinct  speoies,— woundwort,  with 
an  cieet  stem,  spear-shaped  sawed  leaves,  and 
corymbous  flowers  on  the  «idi  :ui>l  nt  tho  top  of 
the  stem  i  woundwort,  with  au  uiiguLt  and  almost 
flexible  stem,  and  erect  bunches  of  flowers  in 
cIo!>o  panicles;  wuundw*ort,  with  linear-shaped 
and  almost  entire  leaves,  and  with  flowers  in 
clusters  sitting  close  at  the  wings  of  the  stem ; 
and  woundwort,  with  a  panicled  stem,  with  oval 
and  indented  bottom-l''r»v«'s,  and  with  spear- 
shaped  and  entire  stem-icavus.  Two  permanent 
varieties  of  the  spedee  also  have  been  introduced 
to  Britain  fr otn  Switzerland  and  North  America. 

The  whole  phint  of  British  woundwort,  when 
bruised,  emits  an  odour  similar  to  that  of  carrots. 
It  was  formerly  in  much  repute  for  healing 
Wounds,  both  by  external  application  and  by 
inward  admiuistratiou ;  and  tt  hence  took  to  it- 
Self  the  name  of  wonndwort,  and  ootaUed  on  the 
whole  genus  the  name  of  solidago  or  ''the  uniter.*' 


An  infusion  of  its  leaves  has  sometimes  been  used 
as  a  beverage,  in  lieu  of  tea  or  coffee.  Both  its 

leaves  and  its  flowers  impart  a  beautiful  viII  dw 
dye,  and,  but  for  the  superior  adaptation  of  im- 
ported dye-stutTs,  might  render  the  phint  very 
worthy  of  field  cultivation. 

The  other  indigenous  species,  Solidago  eambrita, 
has  a  very  dwarfish  habit,  and  is  found,  in  its 
wild  state,  only  cutiM  mountains  of  WslsB.  Ito 
stem  attains  a  height  of  only  about  6  inches ;  its 
lower  leaves  are  narrow,  lancetdate,  li  inch  lon^ 
smooth,  slightly  serrated  on  the  edge,  and  a  little 
hcwry  CO  their  under  surfiwe ;  and  its  flowers  are 
produced  in  roundish  clustered  spikes  at  tlie  iop 
of  the  stems,  and  are  much  larger  than  tho«e  of 
the  common  British  species,  and  bloon  5  or  6 
weeks  earlier  in  the  season. — Golden-rod  is  also 
the  p'>pi!!:ir  name  of  the  .small  chcnopodcousgcnus 
Bosea,  and  of  a  singular-looking  species  of  the 
berberideous  genus  Leontia.  Sea  the  titidsi 
B(>!<KA  and  Lcoxttce. 

GOLDKN-SAXlf  KAOE,— botanicaUy  Chrymi- 
pUnium,  A  genns  of  low^^rowing.  evergreen, 
herbaceous,  yellow-flowered,  ornamental  (ilauta, 
of  the  sax  i  f tn  <Tf>  tribe.  Two  species,  the  alternate- 
leaved,  and  the  opposite-leaved,  grow  wild  m 
moist  shady  woods,  on  mardiy  soils,  on  bogg? 
grounds,  and  by  tho  Fides  of  shaded  streams,  in 
many  parts  of  Britain ;  and  both  are  only  two  or 
three  Indiee  high,  and  Uoom  in  April  and  Hsy, 
and  have  a  sufllciently  interesting  appearance  to 
deserve  a  pl&oe  in  the  moist  and  shady  comer  of 
a  garden.  The  alternatc  loavcd  species  has  a 
fibdrons  and  creeping  root,  angular  and  decumbent 

stems,  renlform  leaves,  petiolate  radical  leaves, 
sessile  and  crowded  stem  leaves,  and  deep  yeliov 
corymbous  flowen;  and  the  opposite-lsavsd 
species  differs  from  this  principally  in  having 
smaller  leaves,  a  paler  verdnre,  and  y-^l*"  lemon 
yellow  flowers,  A  pretty  species  was  mtroduci'd 
nearly  30  yean  ego  from  NepauL 

0  OLD  RN  -  TIT!  ST  LE,  —  bo  tani  cally  Scolymut. 
A  genus  of  ornamental,  yellow-flowered,  berbace> 
ous  plants,  of  the  succory  division  of  the  con* 
posite  order.  One  annual  and  two  pereimial 
rooted  species,  all  about  3  or  4  feet  high,  have 
been  introduced  to  our  collections  from  countries 
bordering  on  the  Mediterranean;  batthon^iB* 
teresting  enough  in  a  distant  background  or 
among  botanical  groups,  they  are  too  coane  to 
suit  tha  ordinary  flower^psrden.  The  Hoiets  of 
one  of  the  perennial -rooted  species,  »Sft.(v""'» 
/fi^i  anteiu,  introduced  from  the  South  of  Europe 
about  the  middle  of  the  17th  century,  yield  a 
ydlow-colouTed  dye,  and  are  often  employed  ftr 
adulterating  the  safTron  yellow  of  the  dyer?  — 
(  'olden-thisUe  is  the  popular  name  also  of  a  pu^ 
ple-flowmd  evergreen  shrub  of  the  protea  genn^ 
P.  Scdymiu,  introduced  about  60  yean  sgj  tn» 
the  Cape  of  Hood  Hope. 

GOLDEN  SULPUUKET  OF  ANTIMONY.  A 
medldual  powder,  of  an  oi«Bge*red  ooleur.  ob- 
taiaad  bj  neutndinng  an  alkaihia  Mlutioa  ^ 
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sulphuret  of  antimony  with  an  acid.  Tlie  Bul- 
phuret  is  boiled  in  a  solution  of  soda  or  potash : 
the  Kennes  mineral  ii  separated  from  the  eola- 
tion by  cooling;  and  the  notitrali/ing  acid  is 
applied  to  the  residue  of  the  cold  solution.  "  This 
prepantioB  of  antimony/'  says  White,  "is  scarcely 
known  to  farriers,  and  I  bt  lit  ve  seldom  used  by 
veterinarians,  li  may  be  found  useful,  however, 
in  obstinate  disease  of  the  skin,  either  alone  or 
jeiiud  with  merouriala,  sueh  as  calomel  or  «ab- 

limate.  The  doso  is  from  one  drachm  to  two ; 
perhaps  even  more  may  ])e  given  with  adviuita^e; 
hat  it  is  advteble  to  lK  ;:,nn  with  a  small  dose." 

GOLDFINCH,— scientifically  Cardudit  EU-jans. 
A  w>^]\  known  song-bird  of  the  fringillida«  or  finch 
fkm  ily.    1 1  pueeesses  very  inferior  powers  of  song, 
but  ia  m  mrpaasmgly  ii«ndaom«  and  ao  axoMd- 
ingly  docile  as  to  be  one  of  the  greatest  fav  urites 
of  almost  all  bird-fanciers.   Its  bill  is  whitish- 
biown,  tipped  with  black ;  its  forehead  and  chin 
tn  rich  MMlflt»  dirided  by  a  lina  frwn  the  eyes 
to  the  corners  of  the  bill;  its  eyes  are  dosky 
brown ;   its  greater  wing -coverts  are  bright 
gamboge  yellow;  aad  ita  body  i«  woodpbrown  in 
the  upper  surface,  and  dull  white  in  the  lower 
parts.   The  tints  of  the  male  are  more  brilliant 
than  those  of  the  female ;  and  the  predominating 
colour  of  the  young  birds  is  brown.   The  gold- 
finch constantly  resides  in  Britain ;  and  abounds 
in  many  parts  of  France,  Qermany,  and  Italy;  but 
doM  not  appear  to  travel  beyond  the  limita  of 
Europe.    "  It  gives  preference,"  says  Mr.  Hould, 
"  to  high  lands  and  mountainous  districts  during 
winter,  {wrtioalarly  such  as  are  wild  and  barren, 
and  afford  a  ploitiful  Bup|dy  of  the  thistle,  plan- 
tain, &o.,  the  seeds  of  which  constitute  its  favour- 
ite food.   At  this  period,  it  ia  generally  to  be 
ohwrved  oongregated  in  email  floeks,  flying 
through  the  air,  and  suddenly  settling  among  its 
favourite  food.    When  the  spring  advances,  and 
the  toeee  display  a  verdant  appearance,  the  gold- 
finch separate  s  in  pairs,  each  male  taking  a  mate, 
and  quitting  the  wild  and  open  conntrr  for  v,'oorl«i, 
orchards,  and  gardens,  and,  on  the  Continent,  far 
the  rows  of  firoit  treee  that  border  the  roed-ride. 
As  soon  a=;  tlie  foliage  becomes  dense  enough  to 
conceal  the  nest,  the  task  of  incubation  is  com- 
menced;  the  nest  is  placed  in  the  fork  of  a 
hranoh,  and  is  of  the  neateet  oonstruction,  being 
composed  of  lichi  n<i,  moss,  and  dried  grasfics, 
lined  with  hair,  wool,  and  the  seed-down  of  the 
willow  and  thistle ;  the  «ggs  are  fonr  or  five  in 
number,  of  a  blu  ish- white,  spotted  over  with  dashes 
of  brown  towards  the  larger  end."   The  goldfinch 
has  docility  to  learn  and  sagacity  to  practise  and 
wdl-time  many  arousing  little  tricks,  which  re- 
commend it  to  children  and  the  curious;  niid  it 
possesses  such  a  habit  of  calling  as  renders  it 
peeoliarly  adapted  lo  aerre  aa  a  Inrd-oatdier'k 
call-bird  or  decoy-bird.  But  many  of  the  aoquire- 
ments  usually  impoeed  by  the  trainint?  of  hird- 
fanciers,  aro  grossly  inconsistent  with  good  taste, 
and  lome  even  with  right  fading. 


G0LDPU8SIA.  A  genus  of  ornamental  exotic 
plants,  of  the  acanthus  tribe.  The  unequal- 
leaved  epeoiee,  Odi^tuna  mna^uBa,  called  by 
some  botanists  Rudlia  animph'i^'n,  by  others 
H.  amygdaUrfolia,  and  by  others  R.  ptrsici/otm,  is 
a  beautiful  evergreen  tender  shrub,  of  about  3 
feet  in  height,  of  bushy  habit,  with  smooth  un- 
equal leaves,  and  producing  both  very  profusely 
and  for  a  great  length  of  time  handsome  pale 
bIttiah'White  flowers;  and  it  was  introdaoed, 
about  21  years  ago,  tu  Britain  from  Silhct.  The 
aggregate-flowered  species,  Uoldfusiia  gUnmnUOf 
was  introduced  a  dozen  or  fourteen  yean  later, 
and  is  nearly  six  times  as  Urge,  considerably 
stronger  and  more  luxuriant,  and  far  larger  in 
the  size,  as  well  as  far  intenser  in  the  hue,  of  ita 
very  beaiitilhl  iowere;  and  it  ie  eharaeleriied 

alflo  by  a  prominent  bhaggy  hairine&s  of  both 
branches  and  leaves.  Propagation  is  easily  effect- 
ed from  cuttings ;  and  cultivation,  in  the  maDner 
of  ordinary  stove  fiaate.  A  number  of  ether 
species  are  known. 

GOLD  OF  PLEASUE£.  See  Camsuka. 

€H>LI>TL0OK8,— botanieally  Chrtftocma.  A 
genus  of  ornamental  plants,  of  the  thistle  division 
of  the  composite  order.  Upwards  of  a  dozen  spe- 
cies have  been  introduced  into  Britirii  eoUeotions; 
and  about  twenty  more  are  known.  About  one 
half  of  thf  introduced  species  are  white-flowered 
or  yellow-flowered  evergreen  shrubs,  of  from  3  to 
0or  Tibet  ia  height,  from  theOapeof  Oood  Hope ; 
and  the  rest  are  hardy,  perennial-rooted,  herba- 
ceous plants,  of  from  20  to  40  inches  in  height, 
and  all  with  one  exception  yellow-flowered,  from 
the  northern  temperate  regions  of  lK»th  the  old 
and  the  new  world.  The  flax-leaved  6i«/cifS, 
Chrysocoma  linotj/rii^  was  the  earliest  introduced, 
and  may  serve  as  a  speeimen  of  ilie  whole.  Its 
root  is  perennial ;  its  stem  is  herbaceous,  annual, 
cylindrical,  stifT,  very  leafy,  and  al>out  20  inches 
high;  its  leaves  are  lung,  narrow,  smooth,  and 
pale-green ;  and  its  flowers  have  a  bright  yellow 
colour,  and  st.'i!;^  di'^p'^"-'^'",  in  a  head,  like  an  um- 
bel, on  many  slender  footstalks,  growing  from  the 
upper  part  Hi  the  stem. 

GOMPIirA.    yJee  Bi  TTo.v-Fi.owLii. 

GOMPHOCARPUS.  A  smaU  genus  of  orna- 
mental, Cape-of-Good-IIope  shrubs,  of  the  swal- 
low-wort  tribe.  The  arborescent  species,  O. 
arhorexeeng.  was  formerly  regarded  as  a  true  swal- 
low-wort, and  has  long  been  known  in  British 
oolleetioni.  Ita  stem  is  erect  and  about  ft  or  6 
feet  high;  its  leaves  are  long,  narrow,  p<iinted, 
and  smooth ;  and  its  flowers  are  white,  and  are 
produced  in  loose  umbels  from  the  wings  of  the 
leaves,  and  bloom  in  the  middle  of  winter.  Two 
other  but  muoh  smaller  speoieB  occur  in  Britiah 
collections. 

00MPH0U>Bn71L    A  genus  of  evergreen, 

undershrubby,  ornamental,  Australian  plants,  of 
the  sophora  division  of  the  leguminous  order. 
Upwards  of  twenty  species,  varying  in  height 
from  5  or  6  inches  to  3  or  4  Cast,  have  been  intre* 
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GOMUTUS. 


duced  to  the  greenhonacs  of  Britain.  All  are 
sl?ndpr-j»Towinj^.  3howy,  and  of  trroat  boauty ;  but 
the  greater  number  are  so  exceedingly  delicate 
as  to  reqaire  exeeadve  eare  to  bring  them  to 
tol.'rabl."  p  'i*f^'ctii)n  ;  yet  ii  few  are  pretty  ?oni;- 
rally  diffused,  and  frequently  furnish  gorgeous 
specimens  at  the  hortietdtar&l  exhibitions.  Some 
of  the  most  esteemed  are  the  multiform,  the 
changeable,  the  hoarded,  the  twitjiry,  tho  pedun- 
culate, the  netted,  the  woolly,  the  glauoescent, 
and  the  piniwte.  The  purple-stemmed  variety 
of  the  changeable,  O.  vem'eohr  eatUibtis  purpureis, 
in  particular,  is  both  one  of  the  chief  beauties 
and  one  of  the  latest  It  is  an  upright,  twiggy 
shrub,  eomeirhAt  imlitied  to  grow  tRlI  and  thin ; 
but  readily  submits  to  pruning  and  training,  and 
then  asaumoa  a  more  btish  v  h;\V)lt,  and  becomes  a 
very  free  flowercr.  Its  leaves  are  alternate  and 
trifd^te;  its  leaflets  ars  somewhat  broadly  li- 
near;  and  its  flowers  arc  produced  in  doulilc  ni 
treble,  small,  axillary  racemes  from  the  upper 
part  of  the  branches,  and  are  large,  papiliona- 
ceous, and  of  a  deep  red  colour.  But  the  flowers 
of  the  vast  majority  of  the  genua  have  a  yellow 
colour,  and  bloom  in  spring  and  summer.  The 
soil  proper  for  gompholobiums  is  sandy  peat  earth 
in  a  rough  turfy  state;  and  the  most  suitable 
treatment  is  potting  in  perfectly  drained  pots, 
watering  carefully,  regularly,  and  in  very  guarded 
quantities,  shading  from  intense  sun-heat  in  sum- 
mer,  exposing  to  the  uttnust  possible  light  in 
winter,  and  maintaining  as  ample  a  ventilation 
as  will  possibly  comport  with  protection  from  an 
ii^nrions  degree  of  cold.  The  name  gompholo- 
hium  alludes  to  tho  wedge-like  shape  of  the  pods. 

QOMPHRENA.   See  GLOBE-AMARAKTn. 

00HUTU3,  An  ornamental,  economical  tro- 
pical, endogenons  tree,  of  the  palm  family.  It 
constitutes  a  genus  of  itself;  and  h  spociticallv 
called  Kuxharifer  or  "the  sugar -bearer."  Its 
usual  height  is  abont  40  or  00  ftet.  It  was  in- 
troduced to  the  palm-houses  of  ^taiik»  nearly 
30  years  apo,  from  the  Moluccas. 

GON G  Y LU8.  A  kind  of  minute  bud  or  "gem" 
in  cryptogamous  plants.  It  is  a  small  glotmlar 
granule,  consisting  externally  of  epidermis,  and 
internally  of  indurated  pulp;  and  is  particularly 
exemplified  in  the  fuci. 

QONOLOBUS.  A  genus  of  curious  and  orna- 
mental exotic  plants,  priiicipally  f  winingclinibcrs, 
of  the  swallow  wort  tribe.  About  9  or  10  hardy 
or  nearly  hardy  species,  and  fiO  or  82  hothouse 
species,  have  been  introduced  to  Britain ;  and 
most  of  tho  hanly  species  are  deciduous,  while 
most  of  the  tender  ones  are  evergreens.  A  con- 
siderable proportion  are  far  from  being  showy, 
and  have  no  better  habit  than  rambling  weeds ; 
yet  all  are  very  singular  in  structure,  differing 
from  all  other  exogens,  and  possessing,  in  their 
parts  of  fructification,  and  particularly  in  their 
compact  wa^y  ni.uses  of  pollen,  a  near  afTinity 
to  the  orchidaceous  order.  All  the  hanly  species 
are  natives  of  North  .\merica ;  and  most  of  the 


GOODYERA. 

tender  species  are  natives  of  tropical  America. 
The  usual  height  of  the  several  ep.'cies  ran5:c8  ' 
from  3  to  14  feet ;  and  the  mo&t  common  coluun  \  > 
of  their  flowcfs  are  gmen  and  porple.  fwo  of  |i 
the  least  interesting  kinds  are  G.  man'timvs  mi 
O.  diadenuxtm;  aud  one  of  the  most  beautiful,  and 
iu  all  respects  attractive,  is  O.  hitpidnt.  This 
last  was  introduced  only  a  very  few  years  ago 
from  S  iiith  T^razil.    Its  stem  is  shrubby,  cylin- 
drical, Bomewhat  twining,  and  clothed  with  long, 
soft,  yellowish,  hispid  ludrs;  its  lsaf<«tslks  m 
from  1^  to  ^  aa  inch  long,  and  clothed  with  hairs 
in  a  similar  manner  fo  the  stem ;  its  leaves  are 
opposite,  membranaceous,  ovate,  cordate,  or  orbi- 
colar,  and  of  a  pale  green  oolour ;  and  its  floweis 

have  a  rotate,  concave,  coriaceous  corolla,  from 
^  to  I  of  an  inch  in  diameter,  and  of  a  shining  |' 
dark  brownish  purple  colour, — and  are  arranged  ' 
in  umbsUed  groups,  eaeh  from  8  fo  8  inc^  in  , , 
diameter,  and  comprising  S  or  10  blossoms, — and  ;  [ 
are  produced  from  the  axils  of  the  leaves,  alter-  ' 
nate  on  mch  side  of  the  stem,  at  distances  of  \  \ 
about  3  inches, — and  come    it  in  such  profusion  | 
as  to  begin  about  18  inches  from  tlie  ground,  and  | 
continue  to  the  height  of  several  feet,^ — and  have 
a  powerful,  agreeable,  and  very  singular  fragrance, 
smelling  like  ft  coAcentntioa  of  the  ttoTonr  ^ 
roasted  pease. 

OOODKNIA.  A  genus  of  ornamental,  Austra-  r 
Kan  plants,  omtstitnting  the  type  cf  the  natonl  I 
order  GoodenovijB  or  Qoodeniacese.    This  order 
is  so  nearly  allied  to  the  lobelia  tribe  as  to  be  ! 
distinguishable  from  it  only  by  a  minute  botani-  | 
cal  oharaeter;  and  it  may  be  zegarded  asoeoii^  • 
pying  the  same  natural  place  in  the  Bouthem  i 
hemisphere  which  the  lobelia  and  the  bell-fluwer  i 
families  occupy  in  the  northern  hcmispheie. 
About  20  greenhouse  species  and  3  or  4  hothouse 
«p  cir  H  hr  ve  been  introduced  to  Britain;  and 
these  are  distributed  among  five  genera,  and  prin- 
cipally consist  of  ydlow-flowered  herbaoeons  or 
slightly  ligneous  plants.   The  genus  goodenla 
itself  comprises  7  or  s  of  the  introduced  species ;  ! 
and  at  the  same  time  includes  about  25  additional  \ 
and  unintrodneed  species,  known  to  botanists. 
All  the  introduced  Bpeclcs  of  it  are  evergreen* ;  | 
the  smallest  is  only  a  few  inches  hif»h,  and  the 
tallest  4  or  5  feet  high ;  one,  the  variou»-leaved, 
has  pale-red  flowers,  and  all  the  rest  have  ydlow  ^ 
flowers;  and  all  are  handsome,  while  O.  pritd'it  i 
is  eminently  beautiful   The  name  goodenia  ! 
adopted  In  honour  of  Bishop  Goodcnough  of  Car- 
lisle, and  ought  to  have  been  goodeaoviai  i 
GOOD  HENRY.   Sec  GoosrFooT.  1 
GOODIA.   A  genus  of  evergreen,  ornamental, 
yellow-flowered,  AnstralUn  shrabe,  of  the  broom 
and  lotus  division  of  the  leguminous  order.  Three 
!  species  have  been  intrtniuced  to  I?ritish  gardens; 
and  the  name  of  one  of  these,  O,  ioti/oHojWfx^- 
quently  given  by  mistake  also  to  C>Cmm  foatf»> 
tosiu. 

OOODYERA.  A  genus  nf  very  beautiful,  u  ^'t-- 
flowered,  herbaceous  plants,  of  the  orchis  lainuv. 
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The  creeping  species,  Q,  rtp<ns,  called  bj  some 
botsnisto  yiutoia  repnut  growt  wild  in  the  woods 

}  of  some  of  tho  Pt"ot(ii<h  inoiintains.  Its  root  is 
long,  kaotiy,  branched,  woolly,  and  creeping ;  its 
stems  or  shoots  attain  a  height  of  9  or  10  inches; 
its  leaves  are  ovate,  smooth,  ftboat  an  inch  long, 
and  partially  marlcod  with  brown.— and  they  prow 
in  tufts  of  6  or  d,  on  broad  footstalks,  at  the  top 
of  the  etems ;  and  ita  flowen  Bfe  nnall  and  fra- 
grant, and  grow  in  groups  of  10  ur  1  on  spikes, 
and  bloom  in  July  and  August.  Four  or  five 
species,  some  evei^jfreen  and  tender,  others  do- 
ciiJuous  and  iiardj,  have  been  bxoi^^t  from 
America  and  Ncpaul;  and  soma  othaia  are  kttOWQ. 
GOOL.   A  ditch. 

G008B.  ThoeespeclesoftiiegooflageBaatriiioh 

arc  generally  known  by  the  name  of  J-icl.f,  have 
been  spoken  of  in  the  article  Duck.  The  common 
goose,  whoee  domestication  is  mnch  less  ancient 
and  complete  than  that  of  the  common  hen,  is  the 
Anier  cinereut,  which,  in  its  wild  state,  is  grey, 
with  an  orange  beak.  Domestication  has  already 
induoed  innumerable  varietiea;  thia  alata  liu 
also  prcatly  added  to  the  fecundity  of  this  bird. 
Three  different  broods  can  be  obtained  by  taking 
away  tho  first  eggs  and  hatching  them  under  a 
hen.  None  of  our  donertio  birds  are  so  apt  to 
bring  forth  rnonstrous  productions  as  geese — a 
circumstance  which  has  been  attributed  to  the 
exeeeeiva  iktness  to  which  they  are  Uablo.  The 
liver  of  a  fat  poosc  is  often  lar{:^er  than  all  the 
other  viscera,  and  was  a  dish  in  so  great  reputa- 
tion among  the  epiourea  of  Rome,  that  PUny 
t  h  ought  it  deserved  a  nrioua  diicuitioo^  to  whom 
the  honour  of  inventinj^  90  excellent  a  dish  was 
I  due.  They  fed  their  geese  on  tigs,  to  improve 
I  their  reli^,  and  were  not  ignorant  that  they 
fattened  sootkt  in  a  dark  room  ;  bat  it  was  left 
I  for  modern  gastronomers  to  invent  the  barbarous 
I  method  of  nailing  down  their  feet  and  putting 
,  out  their  eyes. 

GOOSEBEUIIY  — botanically  lUU*  Gromilaria. 
.  A  well-known  British  fruit-shrub,  constituting  the 
!  type  of  the  naturd  order  (Troanibmwi  flee  the 
article  III BK3.    This  shrub  is  Imv,  branching,  and 
I  armed  with  prickles,  and  bears  small  rounded 

! three  to  five  tobed  leaves  and  inconspicuous 
flowers.    If  not  a  native  plant,  it  is  at  least  com- 
plet^'lr  naturalized  in  this  country.    It  often  ap- 
'  p«a^rs  in  woods,  and  not  uofrequently  on  the  walls 
I  of  rniaoiiabtiildisga;btttto4he8eplMaatheaeed8 

no  doubt  have  been  carried  by  bird.^.    The  cul- 
I  ture  of  this  fruit  has,  for  a  number  of  years,  been 
I  particularlj  attended  to  in  the  north-west  of 
,  England ;  and  the  nae  and  beauty  of  the  Lancar 
fhiro  gooseberries  have  procured  them  the  first 
character.    In  the  south  of  Kurope,  we  believe, 
I  the  fruit  ia  generally  small  and  neglected;  and 
when  foreigners  witness  our  Lancashire  berries, 
they  are  ready  to  consider  them  as  forming  quite 
'  a  different  kind  of  fruit. 

The  Tarictiea  of  the  fruit  are  endkss.  They 
j  are  diatioguiahedbj  names  not  less  aononftt%  nor 


Green  Gascoignc, 
Green  Walnu;, 
White  Smith, 


less  fanciful  and  unmeaning,  than  those  bestowed 
by  the  Butch  on  thdr  tnfipa  and  hyadnths. 

^Tuny  new  ones  are  constantly  coming  into  no- 
tice, and  others  are  falling  into  neglect.  They  are 
classed  according  as  their  colours  are  red,  green, 
yellow,  or  white.  Tlie  namea  of  a  few  of  each 
of  these,  which  arc  now  or  were  recently  ia  high- 
est esteem,  shall  be  mentioned. 

Red. 

Old  Iffomnonger,         Smooth  Red, 
Early  BhA,  Hairy  Red. 

Damson,  or  dark  red,    Red  Champagne, 

I^arge  Rough  Red,  Nutmeg, 
Red  Walnut,  Captain, 
Warrington,  Wilmot's  early  red, 

British  Crown*  Keen's  Seedling. 

Gfeen. 

Green  Glu})e, 

Gll'l'l)-|f.M^'L', 

Eaily  Green  Uairy. 
Yellow. 

Great  Amber,  Sulphur, 

Globe  Aii>ber,  Conqin'ror, 
Great  Mogul,  Yellow  Chunipagne, 

lUirv  (ilobc,  Golden-knap, 
Golden  Drop,  Royal  Sovereign, 

Ueneyeombi  Tawny. 

White. 

Large  Crystd.  White  Dutch. 

White.velned,  White  Wahiut, 

Royal  Oeeige,  Sheba  Queen, 

It  must  be  admitted,  that  although  the  large 
gooseberries  make  a  hue  appearance  on  the  tsOble, 
they  are  often  deficient  in  flavour,  when  com- 
pared with  some  of  smaller  size.  Many  of  them 
have  very  thick  strong  skins,  and  are  not  eatable 
unless  thoroughly  ripened.  The  gooseberry,  it 
may  leareely  be  neceanry  to  notice,  is  used  not 
only  for  tarts,  pies,  and  sauces  or  g'>  si  l  -  rry 
creams,  before  being  npej  but,  when  at  maturity, 
it  furms  a  rich  addition  to  the  dessert  for  several 
moBths.  Gathered  unripe,  gooseberries  can  be 
preserved  in  !'"ttl"s  against  winter:  the  bottles 
are  filled  witli  berries,  close  corked,  and  well 
sealed;  they  are  then  placed  in  a  cool  celkr  till 
wanted.  Uy  plunging  the  ^  tt'  >  n'r:  r  being 
corked  into  boiling  water  tor  a  few  minutes, 
(heating  them  gradually  to  pretnmk  eracking,) 
the  berries  are  said  to  keep  better. 

Gooseberry -bushes,  like  currants,  are  propnpat- 
cd  chiefly  by  cuttings,  preferring  for  this  purpose 
dean  and  strong  rimots  of  the  fonnw  year,  abon  t 
a  foot  in  length.  They  may  be  planted  any  time 
early  in  the  spring.  They  are  trained  for  two  or 
three  years,  and  should  Imve  a  stem  six  or  eight 
indue  high.  Strong  suckers  of  straight  growth 
are  sometimes  used,  but  they  are  considered  as 
apt  to  produce  suckers  again.  In  many  phices 
Ittde  attention  is  paid  dther  to  the  soil  in  whieh 
the  gooseberry-tree  is  planted,  or  (u  its  pruning 
and  management:  yet  the  fruit  is  greatly  im- 
proved by  attention  to  theee  drcnmstanoee.  The 
best  practical  gardeners  now  prune  the  hushes 
so  as  to  f<nxn  them  sonwwiiat  like  a  hoUow  sphere; 
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no  main  stem  is  encouraged,  m  was  formerly  done; 
but  the  centre  is  eat  oat,  and  eight  or  ton  tide 
branches  pmervcd*  according  to  the  size  of  the 

pluiit.  All  water-shoots  of  the  former  season  are 
removed ;  but  any  young  ehoots  wanttid  for 
Imnohes,  are  left  at  fiiU  kngtii.  In  this  mode 
of  pruning  or  training,  the  stem  may  be  short, 
perhaps  half  a  foot,  instead  of  a  whole  foot.  The 
bushes  may  also  be  planted  neaw  to  each  other 
than  such  as  are  allowed  to  rin  many  feet  in 
height.  They  should  not  however  be  less  than 
five  or  six  feet  asunder  in  every  direction,  the 
free  adminioa  of  Ugbt  and  air  being  quite  ne- 
oeesary.  If  th«  bashes  be  attended  to  in  the 
month  of  June,  and  all  central  wati  r-'^lioots  and 
suckers  be  displaced,  the  additional  nn'ui  and  air 
thuB  admitted  will  be  found  wry  benefieial  to 
the  fruit,  while  the  labour  of  winter  pruning  will 
be  at  the  same  time  diminished.  In  many  gar- 
dens gooseberry-bushes  are  still  placed  in  single 
rows  along  the  sides  of  boidera;  but  this  is  not 
so  good  a  plan  as  having  a  separate'  qnartor  fur 
them.  They  may  be  planted  in  November,  or 
any  time  before  February ;  and  the  pbintation 
should  bo  renewed  every  seven  or  eight  years. 

If  some  of  the  late  yellow  sorts  be  matted  in 
September,  they  remain  good  till  November.  A 
few  planto  of  the  finer  kinda  are  aomotimei  train* 
ed  against  a  south  or  east  wall ;  here  the  fruit 
not  only  comes  earlier,  but  attains  greater  size 
than  usual.  They  ako  do  very  well  on  a  low 
OBpalier-raiL  In  some  plaoea,  gooeeberr]r>trees 
on  the  sides  of  the  borders?,  are  trained  to  a  single 
taU  stem,  which  is  tied  to  a  stake:  this,  though 
lix  or  eight  feet  high,  occasions  Bcareely  any 
chadeon  the  border,  and  it  does  not  occupy  nuch 
room,  nor  exclude  air;  while  at  the  same  time 
the  stem  becomes  closely  hung  with  berries,  and 
makes  a  pleasant  appearanee  in  that  itate.  Some 
sorts  of  gooseberry-bushes,  and  those  producing 
the  Inrfi^e^t  fruit,  have  a  natural  tondcncy  to  bend 
their  branches  downwards,  in  this  case  the 
braneiiea  most  be  eupported  witii  nnall  forfced 

sticks,  iu  order  to  admit  airland  toaTetlltfrnit 
from  touching  the  ground. 

GOOSE-CORN.  The  aqnarrooe  nuh,  Junctu 
»qvarrosii-<,  inhabiting  the  laadj  heatbaof  Britain. 
See  the  article  Rrsii. 

GOUSKFOOT,— botauicaily  Chenopodium.  A 
genus  of  plants,  principally  green^flowered  annoal 
weeds,  constituting  the  type  of  the  natural  order 
Chenopodea»  or  Chenopodiacem.  This  order  is  so 
nearly  allied  to  the  amaranth  tribe  as  to  be  dis- 
tinguishable from  it  rather  by  habit  than  by  any 
proper  character.  Very  nearly  all  its  i>lauts,  ex- 
cepting those  of  a  single  genus,  are  ili-laoking 
w&uds ;  and  some  hiive  also  a  very  disiigreeable 
•melL  But  though  almost  as  ugly  ae  the  aroar- 
anthaceio  are  beautiful,  they  far  excel  that  order 
in  economical  value.  A  large  number  abound  in 
alkaline  ieoretions,  and  are  eapable  of  yielding 
oonsidecable  quantities  of  alkali  to  the  manufac- 
tttter ;  some  possess  antispasmodio  and  tonio  pro- 
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perties;  several  produce  a  la^e  quantity  of 
sugar;  two  or  three  act  asemetios  oraathdiain* 

tics ;  and  a  few  are  valuable,  in  either  their  roots, 
their  leaves,  or  their  seeds,  as  food  to  both  the 
lower  animals  and  man.  The  species  within 
Britain,  whether  indigenous  or  exotie^  amount 
to  about  200 ;  and  upwards  of  three-fourths  of 
these  are  hardy  herbs.  The  number  of  genera  is 
upwards  of  20;  and  the  most  remarkable  aie 
bfta,  chenopodiim,  adttia,  mUconuOf  UUwmf  and 
atripfcr. 

The  genus  chenopodium  comprises  13  in- 
digenona  species,  about  20  introduoed  esotie 
species,  and  about  40  unintrodnced  known  ex-  ' 
otic  species.    Oood  Henry  or  mercury  getosefoot,  | 
CL  Bonus  Henricus,  is  a  herba<»ous  evergreen,  and  | 
grows  wild  among  mbbidi,  on  waste  gromid,  by  | 
the  sides  of  ruade,  and  occasionally  in  pasture?. 
Its  root  is  fleshy  and  branching;  its  stem  is  dark 
green,  almost  smooth,  and  about  a  foot  high ;  and 
its  flowers  are  produeed  in  a  spike  or  eonponnd 
cluster  at  the  top  of  the  stem,  and  are  numerous 
and  green,  and  bloom  from  May  till  August. 
This  plant  is  eaten  in  its  young  state  as  a  substi- 
tute for  spinach,  and  is  cultivated  as  an  esculent 
in  some  parts  of  the  east  of  England ;  vet  it  is 
always  insipid  and  unsatisfying,  and  speedily  be- 
eomes  fibrous  and  tough,  and  it  is  disliked  Iqr 
cattle,  by  hogs,  by  sheep,  and  even  by  goats. 

The  standing  or  rank -smelling  goosefoot,  C. 
olidum,  is  an  annual  weed  of  rubbishy  or  sandjr 
spots  OB  the  esarboard  districts  of  ^tain.  It 
attains  a  height  of  about  a  foot ;  it  has  a  dull 
greyish-green  colour,  and  is  covered  with  a  mealy 
and  greasy  secretion,  and,  when  touched,  emits 
a  strong,  enduring,  and  very  disagreeable  odour, 
.similar  to  that  of  putrid  Rait  fish  ;  and  yet.  it  i" 
eaten  by  goats,  sheep,  cattle,  and  hoi^^^-  '^^^ 
plant  was  andently  in  great  repute  as  as  em^ 
menagogue,  and  has  still  considmlde  reputation 
in  that  capacity.    It  has  been  recently  recom- 
mended, also,  for  its  uterine  action  in  a  similar 
mannmr  to  ergot ;  and  is  giTen,  for  this  purpose, 
in  doses  of  from  5  to  15  grains  of  its  inspissated 
juice  or  extract  at  bed-time ;  but  it  fully  succeeds 
only  in  the  pale  or  cachectic  patient,  and  does  not 
take  effect  upon  a  plethorio  habit  unless  pre- 
viously reduoed  bjr  venesectiea  and  saliaopuigsr 
tives. 

^e  sea  goosefoot,  sea4dite,  orsmaU  gjlasBwoit, 

C.  maritim  um^  abounds  on  the  sea-shores  and  the  j 
salt-marshes  of  Britain,  and  grows  also  in  sandy 
and  muddy  spots  so  situated  as  to  yield  materials 
Ibrsaline  ssoetion.  Its  root  is  annual;  its  stem  is  | 
thick,  juicy,  and  about  3  feet  high  ;  its  leaves  are 
smooth,  of  a  light  bright  groen  colour,  of  a  saltish 
taste,  and  each  about  an  inch  iu  length ;  and  its 
fiowws  are  green,  and  afqiiear  in  August.  IViis 
plant  has  been  recommended  as  a  vcrv  good  pot- 
herb; it  is  used  in  various  parts  of  Asiatic 
Rntsla  for  yielding  alkaline  matter,  to  aerve  the 
same  purpoess  as  our  potash  ;  and,  but  for  the 
greater  cheapness  and  fiaoili^  of  other  material, 
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it  might  well  enough  l)o  employed  in  Britain  to 
jield  alkali  for  the  manufacture  of  glass. 

The  white  goosefoot,  or  fat  hen,  or  common 
wild  orache,  C.  album,  is  an  abundant  annual 
weed  of  many  kinds  of  situations  and  grounds  in 
Britain,  but  particularly  of  waste  spots  and  heaps 
of  rubbish.  It  has  a  mealy  appearance,  and  is 
covered  with  a  silvery  greasy  pubescence,  which 
gives  it  a  fattish  kind  of  character,  but,  in  the 
latter  part  of  the  season,  becomes  dry  and  chaffy. 
Its  stem  is  usually  about  20  inches  high  ;  and  its 
flowers  are  green,  and  bloom  from  July  till  Sep- 
tember ;  but  its  other  parts,  especially  its  leaves, 
exhibit  such  marked  and  permanent  differences 
as  to  occasion  the  distribution  of  the  species  into 
several  varieties.  One  variety,  C.  a.  viricU,  has 
a  predominantly  green  colour ;  another,  C.  a. 
tubrotundam,  has  roundish  leaves ;  another,  C.  a. 
inUf^ri folium,  has  entire  leaves;  and  another,  C. 
a.  crcusi/olium,  has  thick  and  somewhat  fleshy 
leaves.  This  plant  is  eaten  by  sheep  and  cattle, 
a.nd  greedily  devoured  by  swine. 

The  city  goosefoot,  C.  vrbicum,  is  a  weed  of 
British  dunghills,  and  of  spots  of  waste  ground 
and  rubbish.   It  is  about  a  foot  high,  and  blooms 
in  August. — The  red  goosefoot,  C.  rubrum,  is  also 
a  weed  of  dunghills  and  waste  grounds.   It  occurs 
most  commonly  in  low  muddy  situations;  but  is 
found  alBo  in  exposed  situations ;  and,  in  the 
latter  case,  it  usually  possesses  a  reddish  colour. 
Its  stem  \i  about  two  feet  high ;  and  its  flowers 
are  red,  and  bloom  in  autumn.   This  plant  is 
supposed  to  be  poisonous  to  swine. — The  wall 
goosefoot  C.  murale,  has  a  stem  of  about  20  inches 
high,  and  green-coloured  flowers;  and  it  grows 
on  rabbish,  and  blooms  in  autumn. — Thcflg-leaved 
goosefoot,  C.  Jicifolium,  is  about  two  feet  high, 
and  grows  on  dunghills,  particularly  in  the  vici- 
nity of  London. — The  botrys-like  or  many-spiked 
goosefoot,  C.  botri/oidet,  is  about  a  foot  high,  grows 
on  the  sea-shore,  and  blooms  from  June  till  Au- 
gust.— The  glaucous  or  oak -leaved  goose-foot, 
C.  glaacum,  grows  on  rubbishy  places  with  a 
sandy  soil  in  England,  but  does  not  occur  in 
Scotland,    lis  stem  varies  in  height  from  2  or  3 
inches  to  2  feet ;  and  its  flowers  are  green,  and 
bloom  in  July  and  August. — The  many-seeded 
gooKfoot,  or  round-leaved  goosefoot,  or  all-seed 
goosefoot,   or  upright  blite,   C.  pol^/sftermttm, 
grows  on  rubbishy  spots  in  both  Scotland  and 
England.    It  is  about  a  foot  high,  and  blooms 
in  July  and  August.    Its  appearance  is  curious ; 
and  its  numerous,  black  shining  seeds  might  pos- 
riWy  be  worth  gathering  for  the  feeding  and 
fattening  of  poultry. — The  acute-leaved  or  sharp 
entir^leaved  goosefoot,  C.  aaUi/olium,  inhabits 
Tarious  kinds  of  uncultivated  ground,  has  a 
height  of  about  a  foot,  and  blooms  in  July  and 
August. — All  the  species  which  we  have  now  no- 
ticed, excepting  the  Good  Henry,  are  annuals. 

The  shrubby  goosefoot,  C.  fruXicosiim,  ranked 
by  some  botanists  as  a  saltwort,  and  called  Suhola 
fmieoM,  grows  wild  on  the  sca-shores  of  England, 


but  is  far  from  being  common.  It  is  a  small 
evergreen  shrub,  possesses  a  somewhat  ornamen- 
tal character,  and,  but  for  the  cheap  and  facile 
methods  in  which  tlie  alkalies  of  commerce  are 
now  obtained,  might  be  cultivated  in  the  fields 
of  maritime  districts  as  an  economical  plant.  Its 
stem  is  between  2  and  3  feet  high,  and  sends  out 
many  upright  leafy  branches ;  its  leaves  are  al- 
ternate and  small,  and  contain  a  very  perceptible 
amount  of  alkaline  secretion,  and  have  a  some- 
what acrid  taste ;  and  its  flowers  are  green,  but 
have  yellow  anthers,  and  bloom  in  August  and 
September.  This  plant  deserves  a  place  in  shrub- 
beries, maintains  its  pluasing  appearance  for  many 
years,  and  requires  scarcely  any  care  for  its  pro- 
per cultivation. 

The  quinoa  goosefoot,  or  simply  quinoa,  Che- 
nopodium  Quinoa,  is  an  annual  plant,  both  wild 
and  cultivated,  of  Peru  and  Mexico,  and  has 
been  recommended  for  cultivation  in  Great 
Britain.  A  figure  of  it  is  represented  in  I'late 
XXI. 

Humboldt,"  says  Loudon's  Gardener's  Maga- 
zine in  December  1S34,  "  states  that  this  phint, 
in  Mexico,  ranks  in  utility  with  the  potato, 
the  maize,  and  the  wheat.  The  leaves  are  used 
as  spinach  or  sorrel,  or  as  greens ;  and  the  seeds 
in  soups  or  broth,  or  as  rice.  Throughout  great 
part  of  South  America,  and  especially  in  Peru, 
the  seeds  are  in  as  common  use  as  rice  is  in 
llindostan.  The  seeds  are  considered  more 
heating  than  rice ;  and  on  that  account,  they  are 
frequently  given  to  domestic  poultry  to  make 
them  lay  early.  The  plant,  in  general  appear- 
ance, resembles  the  Atrij>l(x  hortensit  or  French 
spinach ;  and,  under  the  same  circumstances  of 
soil,  climate,  &c.,  will  grow  to  about  the  same 
height  as  that  plant.  The  seeds  are  small, 
yellowish  -  white,  round,  somewhat  flattened, 
about  a  line  in  diameter,  and,  on  a  cursory 
glance,  might  be  mistaken  for  those  of  millet. 
Mixed  with  the  latter  seeds  and  fermented,  a 
pleasant  kind  of  beer  is  said  to  be  produced. 
They  are  contained  in  a  single  envelope,  from 
which  they  are  very  easily  separated.  The 
quinoa  was  first  introduced  into  PIngland  in 
lb22;  and  it  has  ripened  seeds  at  Kew.  No 
particular  notice,  however,  appears  to  have  been 
taken  of  the  plant  till  this  season,  when  it  has 
been  grown  by  A.  B.  Lambert,  Esq.,  at  Boyton, 
where  it  has  ripened  abundance  of  seeds  on 
plants  varying  from  3  feet  to  7  feet  in  height. 
To  do  any  good  in  producing  nutritious  seeds, 
the  plant  should  be  subjected  to  field  culture,  in 
which  we  see  not  the  slightest  difficulty.  It 
might  be  sown  very  thinly  in  drills,  3  feet  apart, 
at  about  the  same  season  as  barley,  and  the 
plants  afterwards  thinned  to  the  distance  of  one 
foot  apart.  There  appears,  at  present,  no  reason 
whatever  why  it  should  not  become  as  common 
in  the  fields  of  Europe  as  barley,  wherever  that 
grain  can  be  cultivated.  Domboy,  the  botanical 
traveller,  on  his  return  from  Peru,  was  lavish  in 
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the  praise  of  the  quinoa  ns  a  valuable  esculerit, 
and  touk  great  pains  to  naturalize  it  in  France ; 
but  the  BMdfl  which  he  broaghi  with  him  fiuled.'* 
Don  Antonia  dc  UUoa,  the  old  Spunij^h  voynger, 
when  giving,  in  his  work  on  South  America,  an 
account  of  the  vegetable  ptodttctioos  of  Quito> 
says,  "  Besides  the  grains  of  the  nne  ipeeles 
with  those  in  Spain,  this  country  has  one  pecu- 
liar to  itself,  and  which  very  well  deserves  to  be 
ranked  among  the  most  palatable  foods;  but  elill 
more  valuable,  from  its  being  one  of  the  best 
preservatives  against  all  kinds  of  abscepsea  and 
impoethumes.  This  useful  species  of  grain  is 
here  called  quinoa,  roMmUei  ■  lentile  in  ehape, 

but  much  less,  atid  vcr}'  wliite;  when  boiled,  it 
opens,  and  out  comes  a  spiral  fibre,  which  appears 
like  a  small  worm,  but  whiter  than  the  husk  of 
tho  grain.  It  ia  an  annual  plant,  being  sowed 
and  reaped  every  year.  The  stem  is  about  thrct* 
or  four  feet  in  Ikeight,  and  has  a  large  pointed 
leaf,  aometbing  Kke  tbat  of  tbe  Malkm.  The 
flower  is  of  a  deep  red,  and  five  or  six  indhei  in 
length,  and  in  it  are  contained  the  grains,  or  seed. 
The  quinoa  is  eaten  boiled,  like  rice,  and  has  a 
very  pleannt  taate,  and  the  water  in  wbicb  it 
hat  been  boiled  is  often  used  as  an  apozem.  The 
quinoa  is  often  used  in  external  applications,  in 
order  to  which,  it  is  ground  and  boiled  to  a  pro- 
per ooBsiatenoe;  after  wbiehf  it  is  applied  to  the 
part,  from  which  it  soon  extracts  all  corrupt  hu- 
mours occasioned  by  a  contusion."  Dr.  Tschudi, 
the  xeoent  German  traveller,  says,  in  his  interest- 
ing work  on  South  America,  "  ^laize  is  the  species 
of  grain  most  extensively  cu]ti\*at€d  in  tbe 
Sieriu;  it  is  of  exoellent  quality,  though  smaller 
than' that  grown  on  the  coast.  Wheat,  though 
it  thrives  well,  is  cultivated  only  in  a'  very 
limited  quantity,  and  the  bread  made  from  it  h 
exceedingly  bad.  The  other  species  of  £urop<can 
grain,  barley  exoepted,  are  unknoihi  to  tbe 
Serranos.  To  compensate  for  the  want  of  them, 
they  have  the  quinoa,  which  is  at  once  a  nutriti- 
ous, whoU'Sotne,  and  ple^unt  article  of  food. 
The  leaves  of  this  phint,  before  it  attains  fiill 
maturity,  are  eaten  like  spini'-b  :  Init  it  is  the 
seeds  which  are  generally  used  for  food.  They 
are  prepared  in  a  variety  of  ways,  bat  nwife  fre- 
quently boiled  in  oilk  or  broth,  and  soinetimes 
cooked  with  cheese  and  Spanish  pepper.  The 
dried  stems  of  the  quinoa  are  used  as  fueL  Ex- 
poimente  in  the  ottltivalloa  of  this  plaal  have 
been  tried  in  some  parte  of  Cfonmnj,  aad  with 
considerable  succes.".  It  would  appear,  however, 
that  its  flavour  is  not  much  liked, — a  circum- 
stanoe  rather  surprising  to  the  travdler,  who 
has  tasted  it  in  Peru,  where  H  is  rsgarded  ia  the 

light  of  a  delicacy." 

About  fifty  plants  of  quinoa  were  raised  in  one 
of  the  Edinburgh  nurseriefi,  in  1835,  from  a  sow- 
ing about  the  end  of  April;  and  they  atain<'d  a 
height  of  about  4  feet,  had  short  and  compact 
branches,  bore  a  profnsioii  of  sneeulenl  foliage, 
of  nmihtf  properties  to  ipiMch,  ripoMd  ilk  the 
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first  wt  ck  of  October,  and  yielded  a  qnantitr  of 
availublti  seed  which,  when  dried,  weighed  4  Ih. 
2  oa^ — variety  of  thisspeeies,  ealled  rsd quinoa, 
C.  q.  Tuhrum.  difTera  eo  widely  from  tlie  iiuru\-,Ll 
plant  or  white  variety  as  almost  to  seem  a  totaiiy 
distinct  qwciee.  Its  stem  attains  a  height  of  6 
<»  8  feet,  or  even  mors ;  its  branches  are  Butner- 
ous,  lonfT,  and  spreading^ ;  and  its  foliage,  tli"U<»h 
similar  in  succulency  to  that  of  the  white  variety, 
is  nueb  more  abundant.  But  plants  of  it 
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in  the  Edinburgh  experiment  siimiltaneously  1| 
with  those  of  the  white  variety  adv.-inced  80  ' 
slowly  to  maturity,  that,  on  the  i2th  of  Noveu-  j 
ber,  most  of  the  flowers  were  in  fbll  Uoon,  and  ^ 
only  a  few  seeds  were  even  partially  formed.   The  ' 
red  variety,  therefore,  for  any  purptiscs  of  seed- 
ing, would  seem  to  be  entirely  uuadaptcd  to 
Scotland,  or  even  very  probably  to  the  south  of 
Eofjland.   The  report  of  tho  Royal  Dublin  So- 
ciety s  Botanic  Garden,  for  November  1641,  says, 
"The  quiaoa,  a  plant  from  tbe  tnbl»4uMl  of 
Mexico,  (where  it  is  used  for  feeding  poultry, 
and  the  inliabitants  of  that  country,  in  much  the 
same  way  as  rice  is  used  in  oth«r  parts  of  the 
world,)  has  ripened  plenty  of  seeds,  and  any  per* 
son  desirous  of  trying  it,  for  poultry  feeding, 
may  be  supplied."    In  a  recent  number  of  the 
Gardeners'  Chronicle,  \>t.  Liudley  reoommeudd  a 
trial  of  quinoa. 

GOOSEFOOT,— botanicilly  Atpnhitlns  Chcuc- 
poda.  A  beautiful,  ycUow-flowered,  evergreen, 
Cape-of-Good-Hope  shrub,  of  tho  broom  diviition 
of  the  leguminous  order.  It  grows  about  ft  jUld 
hi'^b,  and  blooms  in  July  and  August.  It  was 
introduced  to  Britain  about  90  years  ago. 

0008EORAS9.  The  dimbiiig  speoiee  of  bed* 
straw,  edled  pt^nilarfy  denveti^  mid  botaniml^ 
naJmim  apartne. 

GOOSE  TA1J8Y,— botanically  iVtf/i/t7/«  Ji**;-  j 
rmo.  A  perennial-rooted  herbnoeous  weed,  of 
the  same  genus  as  the  common  creeping  cinque- 
foil.  It  inhabits  moist  meadow?)  and  similar 
situations,  has  a  height  of  Q  or  10  incht^,  aud 
carries  yellow  flowers  from  May  tilt  September. 
See  the  articles  CtxQrnroiT,  and  T'otextilua. 

GORDON  I  A.  A  genua  of  sub-overgreen  pUnts 
bdonging  to  the  natural  order  Temstroeniiaoev, 
so  named  in  honour  of  Alexander  Gordon,  a 
celebrated  nurseryman,  at  Milo  Knd  near  Lon- 
don, in  the  time  of  PhiUp  Miller.  The  ^oaom* 
tAiUf  or  woolly -flowered  Ciordonia,  wan  intro- 
duced into  England  in  1708;  but  it  has  never 
been  very  ftuccossfully  cultivated.  T)io  h  aves 
are  from  3  to  <i  ioches  in  length,  aU<3rnate, 
slight^  toothed,  and  smooth  and  shining  on  the 
upper  surface.  The  flowers  arc  w  hite  and  sweet* 
scented.  The  O,  pube»cen*  is  a  •^nin^b-r  specie*, 
bearing  flowers  nearly  3  inches  lu  duiuicter,  with 
yellow  anthers. 

GORSK.    See  Fi  rzt:. 

GOETERIA.  A  small  genus  of  plants,  of  the 
suniower  division  of  the  oompoeite  order.  The 
mask  spedei^  (7.  jwwiwAh  waa  iatroduoed,  q|k 
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wards  of  70  jeart  ago,  from  the  Cape  of  Qood 
Hope  to  Britain ;  and  Is  a  yellow-flowered  oraa> 

mental  annual,  of  6  or  8  inches  in  height. 

GOSHAWK, — scientificiilly  A/lrr  f'tr!>nnli^riy^. 
A  beautiful  and  high-Bpirit(;d  bird,  of  the  havrk 
group  and  raptorial  order.   It  is  rare  in  Britain, 
but  abounds  more  or  less  throughout  the  greater 
part  of  continental  £urope.   It  was  formerly  in 
great  reqaeet  among  falconers,  for  aaeailing 
partridges,  grouse,  pheasants,  hares,  and  rabbits ; 
and  it  i«  still  occnsionnlly  u«ed  for  hawking.  It 
frequents  the  must  sequestered  recesses  of  forests, 
builds  ito  neit  on  the  fir-trae  or  on  some  other 
loftj  tree,  and  feeds  upon  hares,  squirrels,  and 
i  the  large  or  middle-sized  kinds  of  wild  birds.  It 
I  flies  lowljr  and  rapidly,  daria  tkimmingly  along 
in  quest  or  pursuit  of  prey,  and  assails  its  victim 
j  with  comparatively  prodigious  force     A  full- 

i grown  one  can  easily  secure  a  hare.  The  male 
it  nboat  19  or  SO  inohas  long^  and  the  fomale 
^  about  f!4 :  and  both  are  distinguished  by  great 
beauty  and  cleganoa.  The  greater  part  of  the 
!  plumage  is  greyish-brown  ;  Um  throat»  tho  bfcast, 
the  belly,  and  the  tlu|^  hnva  •  ptvdouiinant 
whitish  colour,  with  bars,  markings,  and  waring 
lines  of  black ;  the  1^  and  toes  are  yellow ;  and 
the  claws  are  black. 

"The  habits  am"!  mode  of  flij^lit  of  cjoshawks," 
Ntys  a  writer  in  the  Magazine  of  ifatural  History, 
"art nndi  better  sotted  to  an  onoloiad district 
than  those  of  the  peregrine  falcon.  When  used 
or  taken  into  the  fiuM  the  wing  of  a  bird  or  the 
thin  end  of  an  ox-tail  is  generally  held  in  the 
hand  to  mga^  thdr  attention,  whidi  tfa^  are 
constantly  litinrr  and  tearing  without  being  able 
to  satisfy  their  appetites,  as  that  would  render 
tium  vbSA  for  ira^  IlMjr  do  not  require  to  ho 
hoodfld,  hat  have  beUs  attached  to  tho  legs  for 
the  purpose  of  giving  notice  of  their  situation 
when  they  alight  (which  would  otherwise  be 
dilBeuIt  to  iseertaSn),  and  a  katliem  strop  hj 
which  they  are  held  ;  it  is  also  necesj!.iry  to  have 
spaniels  to  hunt  up  the  birds,  upon  tho  appear- 
ance of  which  the  hawk  flies  from  the  hand  with 
incredible  swiftness  direct  at  the  game,  generally 
taking  it  at  the  first  nttompt;  but  should  the 
hawk  fail,  it  will  perch  on  some  elevated  situation, 
and  vonain  until  the  ^une  la  again  started,  and 

ia  rar-jlv  known  to  misfl  a  Second  tiir,e.  '^Vhcn 
the  hawk  has  captured  the  game,  he  is  rewarded 
with  a  small  piece  of  meat  or  a  pigeon's  head,  to 
induce  him  to  ^ne  up  his  prey.  If  the  hawk  be 
allowed  to  rango  at  pleasure,  by  whittling  it  will 
return  with  a  swiftness  truly  astonishing ;  and, 
indii^  it  cannot  stop  waMetSy  to  settle  without 
striiting  you  with  great  forco,  It  w  ill  p^lide  past, 
form  a  circle  round  you,  and  alight  with  the 
greatest  ease  and  in  the  most  gentle  manner 
upon  the  band."    See  tho  article  HawK. 

GOSSYPIU.M.      Src  CoTTAV. 

OOUAKIA.  A  genus  of  ornamental,  evergreen, 
eU»Mnfe  tropioBl  fdaati^  of  the  huoltdiom  tribe, 
flix  or  seven  spedsa  havn  been  introduoed  to 
IL 
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British  hothouses ;  and  about  \5  other  speoiss 
are  known.  All  the  intvodueed  ^eeies  attain  a 

height  of  about  10  or  IS  foot,  and  have  gnen  or 

greenish -yellow  flowers, 

GOUFFEIA.  A  genus  of  ornamental  plants, 
of  tiie  carnation  trihe.  The  holoslettni>like  epo- 
cies,  O.  hrJofteoiih.f,  is  a  hardy,  white-flowered 
annual,  of  about  2  feet  in  height,  and  capable  of 
blooming  ftwn  June  till  August ;  and  it  was  in- 
troduced to  Britain,  in  1636,  from  Russia. 

GOULARD'S  EXTRACT.— gci-ntifically  Tri- 
acetate of  iMui.  A  medicinal  prepaxutiun,  of  much 
note  for  the  redoetion  of  external  inflamnationa. 
It  was  formerly  called  subacetate  of  lead  and 
extract  of  satum.  A  defective  variety  of  it  is 
prepared  simply  by  simmering  vinegar  and  fi- 
tharge  together  over  a  slow  fire  till  the  vinegar 
beoomes  completely  saturated  with  the  litharge; 
but  the  proper  variety  is  prepared  by  boiling  one 
part  of  aeetate  of  lead,  or,  aa  it  was  fonnerly  called, 
sugar  of  lead,  and  two  part-?  of  litharge,  deprived 
by  heat  of  carbonic  acid,  with  S5  parts  of  water. 
The  result  is  a  liquid  alkaline  ssit,  sweeter  and 
more  soluble  than  acetate  of  lead ;  and  this  salt 
is  the  genuine  extnict ;  nnrl,  thonph  very  difficult  I 
of  orystaUization,  may,  with  great  care,  be  ol)-  ] 
tained  bf  evaporation  in  the  form  of  white  tabu- 
lar  crystals.  The  extract,  in  consequence  partly  | 
of  - the  easy  preparation  of  the  bad  variety,  and 
partly  of  the  difltoiilteiTttalliaatiott  of  anyrariety, 
is  known  in  pharauMy  only  as  a  liquid ;  and  it  is 
(ised,  in  veterinary  practice,  in  the  form  of  either 
a  lotion  or  a  poultice.  A  proper  lotion  of  it  for 
tiie  eyea  it  a  miature  of  half  an  ounee  of  it  with 
at  least  a  quart  of  '•vr^ter  ;  and  a  proper  one  for 
aiv  oUier  part  is  a  mixture  of  it  with  either  a 
pint  water  alone,  or  with  ahoa  Httleoampbor> 
ated  spirit  or  some  distilled  vinegar.  A  poultice 
is  made  by  mixing  as  much  of  the  lotion  with 
bran,  linseed-meal,  or  any  similar  material,  as 
anU  give  it  the  requisite  eonsittenoe.  The  ex- 
tract  19  never  given  internally,  or  used  undiluted. 

GOURD, — ^botanically  Cvcurbita.  A  genus  of 
succulent,  creeping,  large-fruited,  annual  plants, 
constitttl&sg  the  type  of  the  natural  order  Cuour- 
bitaoen.  About  50  hardy  species  and  nearly  100  I 
tender  species  of  this  order  occur  in  the  gardens 
and  hotanieal  eolleettono  of  Britain;  and  these 

nrc  distriVmtrr^  into  18  genera, — the  most  rcmrirk- 
rillc  of  which  are  cucurbita,  oucumis,  bryonil^ 
eiaterium,  and  roomordioa.  Iho  fruit  of  the 
greater  number  is  watery^  po^,  tweet,  agreeably 
and  refreshing ;  and  jjoFsesses  great  and  benign 
adaptation  to  the  daily  wanu  of  men  in  tropical 
climates.  Tho  fruit  of  the  ooloeynth  gourd  and 
two  or  three  others  is  drastically  purgative;  and 
the  roots  of  several,  particularly  of  the  bijonies^ 
are  also  powerfully  nedidnaL 

The  punipkhi,  pumpion,  or  more  correctly 
pompion,  is  tin"  fruit  of  the  Cucurbita  pepo  of 
Linnnus,  introduced  to  England  from  the  Levant 
in  1670.  The  pampkhi  was  the  melon  or  nillon 
of  our  etrlr  hortionlturists,  the  true  meloci  being 
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formorly  distin^iishcd  by  the  nam^  of  Musk-mo- 
lon.  The  pumpkin  is  now  cultivated  principallj 
for  ornament  or  curiosity}  tittt  in  tome  of  the 
villaf^cB  of  England,  the  country  people  plant  it 
on  dunghills,  at  the  back,  of  their  houses,  and 
tnUn  the  ahoots  to  a  gn«t  length  over  grass. 
When  the  fruit  is  ripe,  they  cut  a  hole  on  one 
side,  and  having  taken  out  the  seeds,  fill  the  void 
space  with  sliced  apples,  adding  a  little  sugar 
and  spioe,  and  then  bake  the  whole. 

Tlio  water-melon,  or  citrul, — the  fr\iit  of  the 
Cucurbita  eiiruUus  of  Linna»u8,  now  regarded  by 
many  botanists  u  a  eveumber,  and  called  Cueu- 
fait  CiVru//'/.*— although  it  forms  both  the  Twd 
and  the  drink  of  the  inhabitants  of  Kgypt  for 
several  months  in  the  year,  is  little  regarded  in 
Brituo.  It  requires  the  same  attention  and  ex- 
pcnRe  as  the  common  melon;  the  hot-beds  and 
glass  frames,  indeed,  would  need  to  be  even  of  a 
larger  sixe.  In  a  few  pieces  only,  two  or  three 
plants  of  the  water-melon  are  occi^ionally  culti- 
j  vated  with  such  attention  as  to  procure  the  ripe 

fruit.   See  the  article  CcccxBsa. 
1     The  squash  and  the  waited  goaxA,  the  fhiits 
of  the  C.  mdopejto  and  C.  votmom,  though  com- 
I  mooly  cultivated  as  esculeuts  in  North  America, 
i  are  considered  in  this  oonntrf  onlj  as  euriceities. 
In  the  same  way  are  viewed  the  orange-gourd, 
C.  aunmtia,  which  is  really  ornamental,  when 
j  trained  spirally  round  a  pole,  or  against  a  wall, 
I  and  loaded  with  its  yellow  fruit ;  and  the  bottle* 
gourd  or  false  calabash,  which  is  now  erected  into 
a  separate  genus,  and  challenges  the  revived  at- 
tention of  tiie  British  ealtival«r.  See  the  article 
L.\'iK\AntA. 

Tho  succada,  or  vegetable  marrow,  is  a  kind 
of  small  green  gourd  lately  introduced.  It  is 
raised  under  a  haad-g1aM»  and  afterwards  trans- 
planted into  a  pood  aspect,  and  traijied  to  a  trel- 
lis. When  the  fruit  is  of  the  size  of  a  hen's  egg, 
it  Is  dressed  in  salt  and  water,  squeeied,  and 
served  tip  in  slices  on  a  toast. 

OOUBD  (Socb).   See  Adassosu, 

GOUTWEED.   See  Goatfoot. 

OOVENIA.  A  recently  discovered  genus  of 
magnificently  flowering  plants,  of  the  orchis  tribe. 
An  evergreen  herbaceous  species,  O.  superba, 
closely  allied  in  character  to  the  maxiUarias,  wae 
introduced  to  Britain  from  Mexico  in  1825  ;  and 
this  grows  S  or  G  feet  high,  has  orange-coloured 
flowers,  and  blooms  in  the  end  of  winter  and  be- 
ginning of  spring,  Anothw  very  handt^ome  spe- 
cies, but  with  tuberous  root,  lily-l  >okiTig  flowers, 
a  stem  of  only  about  a  foot  in  height,  and  a  habit 
of  Uoomii^  at  an  advanced  period  of  aummer, 
O.liliacea,  was  introduced  in  1^37. 

GRABOWSKIA.  A  spiny,  scrambling,  South 
American  shrub,  of  the  nightshade  family.  It 
was  discovered  by  Sellow  growing  as  a  cr)mmon 
shrub,  from  G  to  10  feet  high,  in  the  fields  and 
woods  of  the  southern  provinces  of  Bnuil;  and 
though  le^gaided  by  aoon  botanisto  as  a  Ijoinm, 
and  by  others  as  an  ehretia,  it  really  ferealad,  in 
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its  dnipaccous  fruit,  a  connecting-link  between 
the  common  nightshades  and  the  nolana&,  and 
was  properly  constituted  the  type  of  a  new  genus,  > 
with  the  jaw-breaking  specific  name  of  B.%r-  i 
haavia>  folia.   Its  leaves  are  fleshy  and  glaucous, 
have  a  greyish  cdonr  and  a  sbgular  appeannee, 
and  produce  a  similar  efToct  upon  the  observer  to 
the  foliage  of  AtripUz  halimw ;  ita  flower?  are  i 
axillary,  and  have  a  fleshy  oilyx,  and  a  pale 
Icadcn-blue  corolla ;  and  its  fruit  is  dicarpelhrjr,  ' 
with  the  cnrpels  posterior  and  anterior.  Tho 
plant  IS  hardy  enough  to  grow  ia  the  open  air, 
against  a  south  waQ,  in  the  south  or  even  eeatie 
of  England ;  and  in  spite  of  the  dull  aspect  of  [ 
both  its  leaves  and  ita  flowers,  it  makes  a  pleasing  \ 
appearance  when  mixed  with  other  and  greener 
plants.  1 

GRAFTING.  The  act  of  inserting  a  shoot  or  | 
scion,  taken  from  one  tree,  into  the  stem  of  ano-  | 
ther,  in  aueh  a  manuer  that  they  unite^  and  tbe  ( 
inserted  scion  Wars  its  own  fruit. 

Grafting  may  be  performed  in  several  difltreut 
ways.  The  most  important  points  arc,  to  apply  ! 
the  inner  bark  of  the  stock  and  of  the  graft  pre-  [ 
ciscly  to  each  other,  and  to  bind  them  finnly  in  | 
that  situation.  H.  Thouin  of  Paris,  in  bis  la- 
boured but  excellent  papers  in  the  'Menoiresde  { 
Museum  d'Histoire  Naturclle,'  h.as  made  many 
minute  distinctions,  enumerating  and  describing  , 
no  fewer  than  forty  modes  of  grafting,  indepen- 
dent altogether  of  several  modes  of  grafting  hj 
approach,  and  i  f  hndding.    Wo  shall  content 
ourselves,  however,  with  explaining  only  the  | 
principal  kinds  practised  by  our  own  gardeneia  | 
These,  a.s  well  as  several  other  sorts  of  graflins, 
arc  very  distinctly  described,  and  illustrated  by 
figures,  by  the  late  Mr.  Curtis,  in  his  Lecture*,  [ 
vol.  iii. 

The  mode  of  grafting  most  commonlT  adopted 
in  forming  young  fruit-trees  is  called  tov^  ! 
grafting.    Here  it  is  desirable  that  the  top  of 
the  stock,  and  the  extremity  of  the  graft,  should 
be  nearly  of  equal  diameter.    Both  are  cut  off  i 
obliquely,  at  corresponding  angles,  as  nearly  m  ^ 
the  eye  can  guess;  and  the  tip  of  theatock  is  cat  j 
ofTljorizontally.   A  slip,  or  very  narrow  ans^Iar 
opening  made  by  cutting  out  a  thin  piece,  w  then  i 
made  in  the  centre  of  the  stock  downwards,  and  »  | 
similar  slip  in  the  graft  upw  ards.    riatf  XX III  I 
Fig.  1.   A  very  sharp  and  namiw-bladed  Imi^*-" 
is  necessary.   The  thin  point  of  the  upper  half  | 
of  the  sloping  end  of  the  graft  is  then  insortcii  | 
into  the  slip  in  the  stock  ;  this  is  sometimes  called 
lijtping.  The  barks  of  stock  and  graft  arc  brought 
closely  to  unite,  at  least  on  the  right  hand  nde, 
so  as  not  to  be  displaced  in  tying,  which  is  alwaf« 
done  from  left  to  right,  or  in  the  course  of  t«i«  , 
sun.   Strands  of  fresh  bass-matting,  steeped  ftr  I 
a  little  time  in  water  to  render  them  more  pliant, 
and  to  prevent  the  knot  from  slipping,  are  gene- 
rally used  for  ties.  A  quantity  of  day  is  worked  ! 
fina,  and  nixed  with  some  hay  chopped  small  or  < 
hcnedioiipiiig^aiidaoiiwtinieawitlialitUssalt  n 
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It  i&  found  better  to  have  it  prepared  a  day  or 
two  beforehand,  and  to  beat  it  vp  with  a  little 

water  aa  needed.  The  tying  is  then  covered  with 
this  clay,  in  the  form  of  a  collar,  or  ball  tapering 
at  buth  ends,  the  upper  end  being  applied  closely 
to  the  graft,  and  the  under  to  the  stobk.  These 
balls  are  not  removed  till  after  midsummer.  A 
neat  substitute  for  clay  is  mentioned  by  Aber- 
crombie:  a  eompodtioB  of  tnrpentine,  bees*  wax, 
and  rosin,  at  first  melted  together,  and  afterwards 
hintid  :i3  wanted;  care  being  taken  not  to  apply 
it  too  hut.  A  coating,  laid  on  with  a  brush,  to 
the  depth  of  a  qoarter  of  an  inoh,  is  said  to  be 
less  liable  to  crack  than  clay  •  nnd  it  is  added, 
that  when  the  full  heat  of  suutnier  arrives,  the 
oompoeition  melts  away  of  its  own  aeoord.  It 
may  be  remarked,  that  the  whip  grafting  men- 
tioned in  old  horticultural  books,  is  merely  th»^ 
kind  now  described,  wanting  the  important  im- 
provement of  the  tengiwa  or  Bps. 

When  the  etocks  to  bo  f^fted  upon  are  strong, 
or  perhaps  branches  of  lurge  trees,  tkji  grouting 
is  often  retorted  to.  The  head  of  the  itodc  or 
branch,  which  we  may  suppose  to  be  two  or  three 
inches  in  diameter,  is  first  cut  off  obliquely,  and 
then  the  sloped  part  is  cut  over  horizontally  near 
the  middle  of  the  dope;  a  eleft^  nearly  two 
inches  long,  is  made  with  a  stout  knifn  or  thin 
chisd  in  the  crown  downwards,  at  right  angles  to 
the  sloped  part,  taking  care  not  to  dlTide  the 
pith.  This  cleft  is  kept  open  with  the  knife. 
\viatc  XXIII.  FUj.  2.  a.)  The  c-riLft  has  itocxtre- 
mity  for  about  an  inch  and  a  half  cut  into  the 
form  <rf  a  wedge,  {Fi§,  S.  d.) ;  it  ie  kit  about  the 
eighth  of  an  inch  thick  on  the  outer  or  bark 
side,  and  is  brought  to  a  fine  edge  on  the  inside. 
It  is  then  inserted  into  the  opening  prepared  for 
it ;  and  the  knife  being  withdrawn,  the  stock 
cloacs  firmly  upon  it.  A  circular  incision  is  now 
made  in  the  bark  of  the  stock  at  the  base  of  the 
wedge,  to  the  extent  of  three  parti  of  llie  dr* 
cumferencc  of  the  stock  ;  by  this  means  a  shoul- 
der can  be  formed  on  each  side  of  the  cleil. 

Old  stocks  are  sometimes  grafted  in  another 
way,  called  grafting  in  the  bark  or  rind,  or  croton 
grafting.  The  head  of  the  stock  or  thick  branch 
is  out  off  horizontally;  a  perpendicular  slit  is 
made  as  in  ImMing;  anarrow  ivory  folder,  m  a 
silver  fruit-knife,  is  thrust  down  between  the 
wood  and  the  bark,  at  the  phuxse  where  the  grafts 
are  to  be  inserted.  The  graft  is  cut,  at  the  dis- 
tance of  an  inch  and  a  half  from  its  extremity, 
circularly  through  the  bark,  not  deeper  than  the 
l>ark  on  one  side,  but  fully  half  way  through,  or 
beyond  the  pith,  on  the  other.  The  eat  porUon 
is  then  sliced  away;  the  end  of  the  graft  is 
pointed,  being  sloped  a  little  to  the  point  on  the 
outside,  but  left  straight  on  the  inside.  A 
shoulder  is  likewise  left,  to  rest  on  the  bark  of 
the  stock.  The  grafts  are  then  inserted  into  the 
openings  made  by  the  ivory  folder;  and  either 
three  or  four  gnilto  are  inaerted  on  a  orown, 
aMordiogtoitaaiw.  This  node  cannot  be  prac- 


tised till  the  sap  be  in  fuU  motion,  perhap&in  the 
end  of  Ibrch,  as  till  thm  the  bark  cannot  easily 
•be  rtused  from  the  wood.  When  the  grafts  are 
placed  on  old  trunks,  they  are  apt  to  bo  drawn 
from  tlieir  places  by  violent  winds ;  it  is  proper, 
therefore,  to  bind  them  to  atakes  Xor  the  |tpaee  of 
perhaps;  two  years,  when  they  wiU  hVPC'tCQIlind 
a  sulhcient  hold  of  the  stock. 

Sad^  grafting  condsti.in  entting  the  top  of 
tho  stock  into  a  wedge-liko  form,  and  in  making 
a  correopnndiTKT  nnfrular  notch  in  the  bottom  of 
the  gralt,  to  tit  the  wedge  like  a  saddle.  It  is  a 
mode  Bometimes  adopted  in  the  grafting  of 
orange  trees. 

Side  grafting,  is  merely  tongue  grafting,  per- 
formed in  the  side  of  a  tatnch,  or  in  the  body  of 
a  stock,  without  heading  down.  The  bark,  and 
a  litt!.'  nf  t>!>»  wood,  arc  sloped  off  for  the  space 
ut  au  inch  and  a  half,  or  two  inches;  a  sht  is 
then  made  downwardi,  tmi  llie  graft  is  out  to  fit 
the  part,  with  a  tongue  for  the  slit,  {PhteXXIII. 
Fig.  3.) ;  the  parte  being  properly  joined,  are  tied 
close,  and  cbyed  over.  This  mode  ic  lomeUmee 
employe<l  for  supplying  vacancies  on  the  lower 
parts  of  full  grown  frvit-treee.  It  cannot  pro- 
perly be  performed  till  the  sap  is  in  action,  or 
till  about  the  middle  of  March. 

Grafting  hj  opproadi,  inarching,  or  aUadiUion 
as  the  older  horticulturists  termed  it,  is  practised 
on  some  kinds  of  fruit-trees,  chiefiy  tender,  such 
as  oranges^  Icnoiii^poiii^^ranatee,  and  mulberries, 
and  on  several  ornamental  trees  which  do  not 
readily  succeed  by  the  ordinary  means,  such  as 
myrtles,  Jaaminea,  andradmec,  and  some  rare 

species  ufoaks,  fir3,  and  pines.  Walnut  trees  are 
sometimes  also  increased  in  this  way.  The  prin- 
ciple is,  that  tlie  graft  shall  continue  to  have  a 
degree  of  attachment  to  the  parent  plant  suffi- 
cient kpr;>  it  alive,  until  such  time  as  its  bark 
shall  have  become  united  to  the  kurk  of  the 
•took  whieh  is  approached  to  it.  Hie  etook  ie 
often  planted  in  a  pot  {Plate  XX III.  Fuj.  4.  a.)  at 
least  a  year  before,  and  is  brought  close  to  the 
tree  or  dirub  to  be  grafted  on  it,  {Fig.  4.  &)  ;  if 
too  low,  it  is  raised  on  a  slight  sti^  to  the 
required  height.  Where  the  tree  is  strong,  the 
pot  is  sometimes  fixed  upon  one  of  the  branches 
of  the  tree.  The  operation  of  inarching  is 
seldom  performed  befure  tho  middle  of  April,  or 
the  beginning  of  May.  When  it  can  be  accom- 
plished, tongue  grafting  is  even  in  this  way 
advisable.  In  four  or  five  months  the  inarched 
graft  is  generally  found  to  be  fairly  united  to  the 
stock ;  the  head  of  the  stock  is  then  cut  off;  but 
the  graft  is  not  aeparated  from  the  parent  plant 
till  nearly  a  year  has  elapsed.  Soraotimes,  for 
sake  of  curiosity,  branches  of  contiguoim  trees 
are  joined  by  approach-grafting.  To  lualce  tins 
experiment  succeed,  it  ia  necessary  to  fix  the 
branches  to  polo^,  t  ^  prevent  wind-waving;  and 
indeed  this  caution  is  in  general  necessary  in  all 
kind!  of  Inarching  pnotiaed  in  the  open  air* 
Bcconna  ia  comatlmca  bad  to  rss^^m^ijj^, 
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•itber  for  onriomiy,  or  on  account  of  seedling 
stacks  being  scuPM.  A  ]deoe  of  the  root  of  a 
tree  of  the  same  pen  us,  well  furnished  with 
fibres,  is  selected,  and  a  graft  plaoed  on  it,  tied 
and  dayed  in  tbe  orffimwy.  way.  thna  vnited, 
they  are  set  w't  li  care  in  a  trench  in  the  ground, 
the  joining  being  covered,  but  the  top  of  the 
graft  being  left  two  inches  above  the  ground. 
Some  gardeners  havB  tlMNi|^t  ihat  in  ihia  waj 
the  plant  must  preserve  a  nearer  resemblance  to 
the  parent-tree;  but  Aberorombie  remarks,  that 
thtniji^  it  it  an  «xp6ditioiu  way  of  oUaining  a 
new  plart,  such  a  grafl  cannot  ba  ttatnially 
different  from  a  cutting  or  layer. 

What  ia  called  thovlder  or  eheeh  graftin^^  was 
ibnna^  moch  more  frequently  employed  than 
it  is  now.  The  head  of  the  stock  being  first  cut 
off  horixontaily,  one  side  of  it  is  then  sloped. 
Tha  graft  ia  doped  in  ibo  aana  manner,  ami  a 
shoulder  left  at  the  point  where  the  sloping 
begins.  This  shoulder  is  applied  to  the  horizont^ 
head  of  the  stock,  and  the  bark  is  brought  to 
join  at  r  I  h  edge  if  possible.  Anotlieir  old 
method  of  grafting  was  called  terehra'fon  or  peq- 
ffra/ting;  the  head  of  the  stock  was  cut  off 
hoiiaontallf  ,  and  a  holo  waa  boved  in  the  oentre 
of  it ;  the  grift  was  eclected  of  e<jiial  bole  with 
tiie  tiooki  within  an  inch  and  a  half  of  the 
lower  end  of  the  graft,  a  circular  incision  was 
made^  and  the  bark  and  a  great  part  of  the  wood 
wore  removed,  leaving  oalj  a  pqg  to  fit  tbe  hole 
bored  in  the  stock. 
The  4»M«M  are  gathered  a  good  nanf  weeks  be- 
'  fore  the  season  for  grafting  arrives :  the  reason 
is,  that  experience  has  shown,  that  grafting  may 
most  saeoessfiilly  bo  performed,  by  allowing  the 
etock  to  have  some  advantage  over  the  graft  in 
forwardness  of  Vf?ctation.  It  is  desira>>lc  fhnt 
the  sap  of  the  stock  should  bo  in  brisk  motion 
at  the  time  of  grafting;  bnt  bjr  thia  time,  the 
buds  of  the  scion,  if  left  on  the  parent  tree, 
would  be  equally  advanced ;  whereas  the  scions, 
being  gatiiered  early,  the  buds  are  kept  back, 
I  and  ready  only  to  swell  out  when  the  graft  is 
I  placed  on  the  stock.  Scions  of  pears,  plums,  and 
cherries,  are  collected  in  the  end  of  January  or 
beginning  of  Fehmary.  Hhivf  are  kept  at  fall 
length,  sunk  in  dry  earth,  and  out  of  the  reach 
of  kv^  till  wanted,  which  is  some  time  from  the 
middle  of  February  to  the  middle  of  March. 
Batons  of  apples  are  collected  any  time  in  Febru- 
ary, and  put  on  from  the  middle  to  the  end  of 
March.  The  selecting  of  proper  scions  is  a  mat- 
ter of  the  greatest  importanoe,  if  we  wish  to 
enjoy  the  fr.ll  advantage  which  may  be  derived 
firom  grafting.  They  should  be  taken  from  a 
healtlij  tree  in  full  bearing,  and  from  the  outer 
side  of  the  horizontal  branches  of  such  a  tree, 
j  where  the  wood  has  freely  enjoyed  the  brnrftt  of 
I  son  and  air.  It  is  however  the  observation  of  a 
I  jadioioui  praetieal  gazdener,  tluit  partieular 
]  noticp  should  1)0  taken,  whether  the  tree  to  he 
i  grafted  from  be  in  a  luxuriant  or  in  a  debilitated 


state.  If  the  former  be  its  condition,  the  giaits 
are  v<  ry  j  r  pcrly  taken  from  the  extremities  of 
bearing  branches;  but  if  it  bn  in  the  latter  pre- 
dioament,  the  most  healthy  shoots  in  tbe  oentre 
of  the  tree  should  be  reaorted  to;  and  if  ne 
proper  chcntj  exist,  the  amputation  of  some 
central  branches  will  quickly  tend  to  produce 
them.  The  leaat  reflection  must  oonTiaoe  every 
one,  howaztremeljimpr  >jM  T  it  must  be  to  take 
scions  from  young  trees  in  the  nursery  lines,  as  is 
too  often  done.  It  may  be  remarked,  that  the 
middle  of  the  aeion  generallj  affbrds  the  best 
graft. 

In  former  ages  of  tho  world,  it  was  supposed 
tliat  grafting,  the  origin  of  which  is  hid  in  the 
obsoniitj  of  antiquity,  could  be  performed  be- 
tween every  species  of  tree  and  shrub.    Ros    it  • 
was  said,  became  black  when  grafted  on  black  , 
onimnli,  and  orangeo  erimaoa  tf  worked  en  the 
pomegranate.    But  the  i  pi  ruti  n      never  suo- 
cessful  unless  the  graft  and  stook  are  oearl/ 
allied,  and  the  greater  the  affinity  the  more  esr- 
tain  the  success.   "  Varieties  of  the  mae  ipecies  | 
unite  most  freely,  then  species  of  the  same  genus,  [ 
then  genera  of  the  same  natural  order »  beyond 
which  the  peww  deea  not  extend.  For  inelaBeei 

pears  work  freely  upon  pears,  very  well  on  quin-  ] 

ces,  le«8  willingly  on  apples  or  thorns,  and  sot  si  j 

all  upon  plums  or  cherries ;  while  Uie  lifaw  wiU  | 

take  on  the  ash,  and  the  olivn  oa  the  Phillyrea,  i 

because  they  are  plants  of  the  same  natural  order.  I 

M.  Deoandolle  even  says  that  he  has  snoceeded,  | 
notwitltstanding  the  great  dilTennee  b  their 

vof?  tation,  to  work  the  lilac  on  the  Phillyrea,  the  I 

olive  on  the  ash,  and  the  Bignonia  radicans  on  j 

the  Catalpa  (in  all  oases  of  the  same  oatual  ef^  | 

der) ;  but  plonta  ao  ehtained  are  very  short-lived."  | 

There  are  however  some  exceptions  to  this  rule.  , 
Thus,  the  cultivated  cherry,  and  moot  species  of 

wild  eiierrf,  though  of  the  same  genna,  wiU  not  { 

agrrc.    The  pear  succeeds  better  on  the  quince  ' 

than  on  the  apple,  although  the  apple  and  pear  ^ 
are  within  the  same  genus,  and  the  pear  and 
quince  are  by  most  regarded  as  of  distinct  genera; 
the  superior  firmness  of  the  wood  of  the  quince, 

a  quality  so  important  to  successful  grafting,  more  ^ 

than  making  op  the  differenee  in  afBnity.  liad*  i 

ley  mentions  also  some  exceptions  which  nn*  ap-  , 
parent  Only.   In  one  case,  the  fig  was  suppo£«d  '  i 
1 0  grow  on  Uie  olive.  Bat  the  graft,  being  below  j 
the  surface  of  the  soil,  rooted  in  it,  independently  , 
of  the  fig  stock.    Pliny  speaks  of  a  tree  grafted 
to  bear,  on  the  same  stem,  pears,  apples,  ngs, 
plnme,  eUves, afanonds, grapee^  dto.  Thii,iftnMib  i] 
was  pt  rhaps  by  a  similar  process  to  that  now  per-  j 
formed  in  Italy,  for  growing  jasmines  and  other  ,^ 
flexible  plants,  on  an  orange  stock,  by  tbe  mere  '| 
cheat  of  bearing  out  the  orange  stem*  through 
which  the  ftoms  of  the  other  plants  arc  made  to  j 
pass,  and  which  soon  grow  so  as  to  fill  it  closely, 
and  to  appear  aa  if  growing  together,  the 
intermingling.  Hmj  an^  «f  «ooiao^  ^tstj  short* 
lived. 
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The  advantages  of  grafling  arc  many  ami  fr^t. 
Ooe  of  the  most  striking  and  gratifjring  changes 
tlMt  am  be  eibvled  by  it  may  be  mde  npon  a 

common  quick  hedge ;  and  the  more  it  has  been 
nepleoted  the  more  striking  the  change.  Let  the 
hciige  be  cat  down  to  its  proper  height,  leaving 
the  best  of  the  tall  ones  to  form  standards,  about 
a  rod  apart.  Let  thrF-^  hp  grafted  with  the  hcst 
Tarieties  of  thorn, — the  single  and  double  scarle  t, 
single  aiicl  doable  whit^  ti^e  kige  ftvii-bearing, 
and  all  the  most  distinct  of  the  family.  This 
neglcct«>d  h^pe  may  He  thn?  made  a  very  l>pnMti- 
All  feature,  and  m  two  seasons  produce  a  cullec- 
tfoa  of  handsome  thorns,  e^ual  to  eeven-yeer  old 

trees,  simply  boeaiisc  they  nrc  grafted,  at  the 
height  they  are  wanted,  upon  stroi^  well-oitab- 
Kshed  stodcs,  making  the  hedge  an  ornamental 
boundary.  It  is  needless,  perhaps,  to  say,  that 
the  heH^^e  itself  must  be  kept  well  trimmed,  and 
the  gruwtii  of  the  common  portion  of  the  gralt«d 
eleeks,  which  is  in  sight  and  forms  the  trunk, 
mn<^t  be  always  taken  off  rig  it  appe.irs.  This  ia 
one  of  the  advantages  of  grafting. — Another  is, 
Chat  those  ifhoUnd  they  have  many  treei  with 
secondary  kindB  of  (Voit,  may  in  two  years  make 
a  total  chanr^e.  Those  who  have  a  Windsor  pear- 
tree,  whicij,  as  compared  with  others,  is  not  worth 
the  ground  it  stands  on,  may  change  them  to  the 
Bon  Chretien,  GanseUs,  Burgundy,  the  Pas  Col- 
mar,  or  Maria  Louise,  by  the  simple  operation  of 
grafting ;  and  if  they  do  not  Uke  to  lose  dl  the 
old  until  they  have  some  of  the  new,  they  may  graft 
some  of  the  str<»npo«t  and  best  of  thr>  hrnnchfn 
with  their  good  fruit,  and  oiiiy  cut  away  the 
oM  ee  the  new  edvenoML  A  TigoffoiiB  vine  of 
the  common  ports  of  grapes  may  be  grafted  with 
the  best.  Plum-trees  may  be  turned  from  one 
kind  to  eaottier.  Tiie  moel  eommen  apples  may 
be  made  in  a  short  tine  to  give  plaoe  to  the  best, 
end  perpetual  changes  may  be  wrontrht  without 
dUsturbing  the  supply  or  the  appearance  of  the 
old,thoQgh  it  ie  hr  better  totakethelieed  eleea 

eway  from  n  tree  all  but  thn  branches  to  be 
grafted,  and  thus  throw  the  whole  vigour  of  the 
pleat  into  the  new  wood. 

But  still  more  effective  are  changes  in  shrub- 
beries, which  can  be  mnde  with  trr<^at  facility  by 
grafting.  The  common  laurel,  the  common  rho- 
dodendron, the  oouflUHi  erbntnt,  and  every  other 
common  tree  or  shrub,  can  hr  mv^Ao.  to  bear  the 
best  varieties  of  their  several  families.  The 
rhododendrons  and  the  aakas  may  be  grafted 
with  nil  the  bsst  hyhrids  that  are  snffleiently 
hardy.  Tho  common  arbutus  may  be  grafted 
with  Arbutus  procera,  A.  andrachne,  and  others. 
In  short,  not  o^may  the  eoonDon  ibmbs,  whioh 
abound  on  all  old  establlshmcnte,  be  made  to 
bear  the  best,  but  even  the  timber  trees  nayi 
in  many  cases,  be  made  snhsertient  to  rimihr 
purposes,  with  regard  to  other  species.  Oik, 
beech,  laburnum,  willow,  holly,  and  others,  may 
be  the  means  of  introducing  whole  collections  by 
the  men  opemtiMi  of  gialting.  Tom  tnm  the 


grounds  to  the  houses,  and  there  we  find,  per- 
haps, large  common  Camellias ;  grafting  jadiot> 
ously  wflU  hestoft  the  possession  orafineeolieetioa 
of  extraordinary  size.  Corraoas,  Azalea  indica. 
Acacias,  and  many  other  plants,  of  whicls  thoro 
are  strong  old  specimens,  in  vigorous  health,  may 
be  soon  diaaged  in  variety;  and  elthoogh  for  real 
beauty  mnny  yrmns^  plants  would  be  preferable, 
yet  a  gardener  can  often  obtain  a  graft  whioh  he 
could  set  growing  at  onoe,  and  soon  have  ten 
times  the  wood  that  he  could  procure  by  means 
of  the  healthiest  cuttings  and  most  rapid  t^rowth. 
in  conservatories,  many  plants  are  fixture;^;  and 
here  it  may  be  vetydesinUe  to  change  a  portion 
of  the  specimens  to  other  varieties;  and,  inde- 
pendently of  all  this,  there  are  some  healthy  sub- 
jects, wldoh  might  he  made  to  earvyhelf  a  dos«n 
different  varieties  on  the  seme  weU-establisbed 
stork.  It  so  with  cnmnllias,  aHailiaS;,  *— 
and  other  hard-wooded  plants. 

Aglin,  tiiere  ie  a  grsat  advaatsge  to  he  derived 
from  grafting  many  plants,  even  to  propagate 
them ;  because  a  variety,  which  may  be  d^oatei, 
een  he  grown  better  on  a  vigwoosstoelc.  When 
Mr.  Smitli,  of  IlUngtoi^  made  a  little  fortune  of 
Corr'Ta  xpecioaa,  he  propagated  on  Corrjpa  alba,  a 
much  more  vigorous  growing  variety  ;  and  by  this 
means  get  it  rapidly  into  stoek,  while  othsn  were 
striking  it,  and  coaxing  their  plants  on  at  a  snaiFs 
pace.  Another  advantage  Mr.  Smith  got  by  this 
mode:  the  mmllsst  pieeeof  %reod  with  an  ciye  to 
it  would  make  a  plant,  and  the  stuff  required  for 
«  flitting  would  make,  in  some  cases,  a  doaen. 
This  applies  to  many  plants,  and  even  to  roses. 
The  vigonrae  growth  of  tlie  eommen  brier  agrees 
well  with  many  roses  whose  growth  would  be  stow 
on  their  own  roots. 

In  shoft»  the  great  advantage  obtained  by 
grafting  is  that  of  being  able  to  appropriate  the 
'  entire  vigour  of  an  old  establinhed  plant  to  the 

i single  piece  of  wood  which  we  attach  to  it  by 
grafting;  and  wliether  this  he  in  <he  gronnd  or 
in  pot^,  or  whatever  be  the  nature  of  the  subject, 
(here  is  no  other  means  by  whioh  the  object  can 
be  effeoted,  nnlsn  it  lie  by  hnaUing,  which,  after 
all  is  said  and  done,  is  but  a  branch  of  the  samo 
opf^ratinn  ;  the  difference  being.  th:r\t  w  hereas  by 
grafting  we  attach  a  piece  of  the  wuud,  with,  per- 
haps, several  eyes,  by  budding  we  out  out  each 
eye  with  a  smaU  piece  of  the  bark,  and  by  cutting 
a  slit  in  the  bark  of  the  stock,  and  raising  it  on 
eadi  side,  we  ere  enabled  to  tnok  in  the  small 
piece  with  the  eye  to  it,  and  bind  it  there.  In 
this  crtHti  the  operation  of  tucking  the  one  bark 
under  tho  utber  is  facilitated  by  making  a  cross 
ent.  It  is  obvioos  that  every  eye  en  a  new 

variety  cnn  be  th  ts  made  into  a  plant,  and 
the  whole  vigour  of  the  stock,  as  in  the  case  of 
grafting  the  otiier  way,  is  tlirown  inlotlmgiowth 

of  tho  new  variety.  This  practice  is  nme  adopt* 

ed  in  some  subiocta  than  others.  Roses  are  nearly 
all  propagated  by  budding ;  and  those  who  wish 

to  Ibvm  a  eoQectioa  eannot  do  better  than  provide 
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themselves  with  briers,  and  bud  them  at  Mid- 
rammer,  or  thereabouts,  with  all  the  vurit'tics 
th»3.j  require.    SmUm  article  Bcddiko. 

GRAIN.  The  name  of  a  small  weight,  the  20th 
part  of  a  scruplo  in  apothecaries'  weight,  and  the 
S4th  of  ft  pemtywifl^t  tn^. 

GRAIN.  This  tenn  includes  all  those  kinds  of 
gnus  which  bear  a  straw,  and  which  are  culti- 
Vilcd  on  tMMMMHIoif  their  seeds  fbrthe  prodnetion 
of  meal  or  flour*  The  word  corn,  or  its  (■<julvalent 
j  in  other  !nn!Tiia;»es,  is  fn-([M"Titly  applied  cxc-lu- 
[  sively  to  that  iciadof  gram  wmcit  oou«titutes  ihe 
:  ebief  JumntbanuA  of  tiie  oomitrf.  That,  in  a 
i  great  part  of  Ocrmnny,  it  ia  rye  ;  in  France,  it  is 
i  wheat;  in  the  Low  Countries,  spelt;  and  in  North 
I  Amsrioa,  maSan.  That  th«  different  khids  of 
I  grain  grow  wild  in  some  countries,  ia  well  known, 
as,  for  example,  barle/  and  oats  in  Germany ;  but 
they  have  not  the  perfection  of  the  cultivated 
grains.  These  all  seem  to  bo  natives  of  wanner 
climates  in  Asia,  Africa,  Amprica  (South),  and  to 
be  annual  planta,  becoming  hybemating  only 
from  ooltivation,  sinoe  a  (nunmer  does  not  suffice, 
in  northern  climates,  for  thrir  Ji  v.  l  )[>nieiit.  In 
common  with  most  grasses,  they  form  their  stalks 
or  Items  upon  tbe  lower  Joints  of  the  root  Their 
fascicular  roots  spread  themselves  out  chiefly  upon 
the  surface  of  the  grnnnd,  which  they  almost 
cover  with  their  thick  web,  wliile  a  smaller  part 
penetrates  deeper,  when  they  find  loosenesa  of 
soil  and  nourishment  to  attract  them.  All  kinds 
of  grain  contain  nutritious  {Motides  of  a  similar 
ehuaoter,  slthoogh  they  vary,  both  in  their 
'  quantity  and  in  their  mixture,  in  various  grains. 
These  elements  are, — 1.  gluten  which  affords  the 
strongsst  nonrUbment  for  the  animal  body ;  2. 
fecuk or Stsreb  which  is  very  nutritio<i$:,Althou^ 
not  so  mnch  so  as  {gluten,  which,  however,  it 
6UCU19  to  render  more  digestible ;  3.  a  sweet 
muoibkge,  whidi  is  mors  natritions  thsa  stenb, 
but  is  small  in  quantity.  :tnr}  rcnr^ers  the  grain 
liable  to  the  vinous  and  acetous  fermentation ;  4. 
the  hnUs,  wtUob  oonsist  of  n  Hbroos  natter,  and 
contain  a  digestible  aromatic  substance ;  5.  mois- 
ture, which  is  predominant  even  in  the  dryest 
grain,  and  increases  the  weight  of  the  mass, 
slthoogh  it  lessens  the  apeoifio  gravity ;  it  affords 
no  nourishment,  hastens  the  decomposition  of  all 
kinds  of  grain,  if  they  are  not  kept  vei;y  dry,  and 
warm,  niter  planting,  to  stimnlate  the  iiist  no- 
tions of  the  germ. 

GRAIN  D&ILL  MACHmE.  SeeSowuo-MA- 
OBiirn. 

GRAIN  OP  PAUADISK,— botanically  Am- 
omum  Grana  Paradisi.  A  trapical.  perennial- 
rooted,  hcrhaceoua  plant,  of  tlie  ginger  tribe. 
It  has  a  height  of  nboat  a  foot,  and  bears  a 
red  flower  in  February  and  ^!arc!i,  and  is  cul- 
tivated in  Madagascar  for  the  sake  of  its  seeds. 
Bat  tin  grains  of  persdise  nsed  in  pharmacy 
are  the  produce  of  several  species  of  scita- 
mineous  plants,  and  are  imported  to  Britain 
fipon  boft  ^  shores  of  the  Indian  Ocean  nnd 


the  western  coast  of  Africa.   They  are  warm 
and  stimulating,  and  arc  often  adnuaittend,  st 
a  cordial,  to  diseased  cattle ;  but  th^netwith  s»  1 1 
much  power  as  to  Ik?  highly  dangerous  under  any  | 
tendency  to  inflammation,  and  as  to  be  pruper  ,. 
only  in  snob  eases  of  estrene  debility  of  the  ;{ 
wlmlo  system,  or  of  alrno.«tt  total  inaction  of  the  ; 
stomach,  as  require  a  decided  stimulant.  The/  ' 
were  formerly  a  principal  ingredient  in  tinctoras  | 
fur  the  cure  of  human  toothaoho.  | 
GRAIN-RENT.    See  Rest.  i 
GRAINSICK,  or  Mawbousd.    A  great  and  ! 
dangerous  distension  of  the  rumen  of  cattle,  either  | 
with  food  alone  or  with  food  and  gas.    It  difm  i 
from  hoove  essentially  in  the  distension  being  utori>  | 
solid  than  gassons,  sad  synptomatioslly  by  the 
absence  of  eructation,  and  by  the  hardness  of  the 
flanks  and  the  smaller  volume  of  Uieswelliog.  It  | 
arises  from  gorging  with  aUnost  any  kind  of  food,  \ 
even  with  grain  or  with  chaff*,  at  a  sudden  change  ^ 
of  diet .  hut  is  particularly  liable     arise  from  » 
surfeit  of  turnips,  fresh  grass,  or  any  other  snccu-  i 
lent  Ibod,  at  th«  osnnenesaient  of  the  season.  | 
The  proban'^  rn^^t  to  1i"  introduced,  either  . 
decide  whether  the  case  be  one  of  hoove  or  one  i 
of  grainsick,  or  to  sseerlsia  the  degree  in  wUeb  1 1 
the  Utter  disease  exists.    If  the  probang  bring 
off  a  sudden  rush  of  gas,  the  disease  is  wholly  or  j 
chiefly  hoove;  and  if  it  encounter  a  solid  rcaisi*  | 
ance  the  disease  is  gminsick,  and  exisU  in  a 
de^jree  of  aggravation  proportioned  to  the  near- 
ness of  the  point  at  which  the  resistance  is  felt. 

In  mild  easss  of  grsinriok,  when  the  animal 
docs  not  seem  to  suffer  much  pain  and  is  not  I 
materially  fevered,  but  merely  ceases  rumination, 
refuses  to  eat,  and  lies  long  and  indolently  in  ens 
posture,  a  dose  of  castor  oil  sad  a  little  forced  ' 
walking  in  the  yard  or  the  field,  are  frequently 
Butficient  to  effect  a  cure.    In  cases  which, 
iboogh  on  the  whole  mild,  are  nooompatiicd  with  ' 
a  kind  of  inertia,  or  with  an  insuperablo  reluc-  ,1 
tanoe  to  rise  or  to  move  about,  aromatics  and  ^| 
even  stimulants,  sndi  as  the  usual  oordiaU  or  '| 
ammonia,  or  ether  or  diluted  alcohol,  may 
required  to  rouse  the  rumen  into  renewed  action ;  i 
but  whenever  such  remedies  are  neoessary,  they  <; 
must  be  given  in  oautions  doses,  nnd  always 
accompani  "1  v-ith  some  gentle  pur?titive«.  In 
very  Iiad  cases,  when  the  animal  seems  fiuking 
through  inertness  into  death,  or  in  which  it  ., 
moans,  swells  at  the  sides.  Vecomes  almost  8i 
hard  as  a  Itoard  in  the  tlanks,  appears  to  sutTtfT  < 
great  and  increasing  pain,  and  seens  eventoaOy 
to  be  oversdidmed  with  anguish  and  to  be 
ing  into  unconscionsnepi",  the  practitioner  louit 
promptly  decide  whether  he  has  sutEcicnt  time 
and  enoottftgsnent  to  tiy  the  effect  of  stimu- 
lants, purgatives,  tHr>  Ftornach-pTimp,  and  ufit  t 
oontparaiively  gentle  measures;  and  if  not,  he 
must  out  through  the  left  flank  into  the  rumea* 
and  mechanically  withdraw  the  contents.  The 
cutting  operation  itself  is  attended  or  followed 
with  little  danger;  but  in  the extncting  of  tbs 


Uigitized  by  Google 


G&AMMATOPHYLLUM. 

fbod,  BO  matter  liow  earefullj  perform  ed,  some 
small  portion  ia  liable  to  drop  into  the  abdomen  ; 
and  this,  in  conaeqaenoe  of  its  indigested  oondi- 

an  irritating  decomposition,  and  may  very  pro- 
baU/  originate  some  serioos  inflatnnuttory  disor- 
der.  Any  animal  wfaioh  has  suffered  a  rerj  bad 
case  of  grainsick,  ought,  immediately  after  com- 
plete re««:orotion  to  health,  to  be  sent  to  the 
shambles;  fur,  independently  of  the  lurking 
danger  conseqmnt  on  the  artificial  extraction  of 
the  food,  or  even  upon  the  relaxation  which 
follows  the  admiaistratioa  of  a  stimulant,  the 
raniiui  is  m  nraeh  ovsrstretdied  and  iqjared  by 
the  mechanical  i  fTi^cts  of  the  distension  as  to  ha 
temporarily  incapacitated  for  the  proper  dis- 
ehaii^  of  its  functions. 

GRAiy-WEBVIL.  SmCalasdsa. 

ORAIP.   See  Fork. 

QRAMIKE^i  or  QaAMiKsocs  Plants.  See 


GRANABY. 


GRA>T>T AToprrORA.   See  Of-oMETrRs. 

GRAMiMATOPlJYLLUM.  A  genus  of  splen- 
did, tropical,  epiphytous  plants,  of  the  ovehis 
tribe.  The  showy  species,  O.  spea'osum,  was 
introduced  to  Britain  from  India  in  1837;  and 
has  been  called  by  some  botanists  Epidtudrum 
teriptum^  by  otiien  C|^nnMMimi  toriptum,  and  by 
others  Anffracum  Kriptnm.  It  attains  a  height 
of  6  or  7  feet ;  and  is,  in  many  respects,  a  mag- 
al&MBt  phnt.— The  nanj-flonvered  spcoiea,  Q, 
muUifloram,  was  introduced  in  the  saine  year 
from  Manilla ;  and  created  great  excitement  and 
expectation  Mnong  florists  and  botanists,  partly 
from  the  remarkably  rixtt  of  its  pseudo-bulbs, 
and  partly  from  the  apparent  luxuriance  of  its 
habito,  but  chiefly  from  its  supposed  identity 
with  the  celebrated  latlerflaot  of  Anboiyna, 
Java,  and  the  npiirhh  firing  coasts, — so  called 
on  account  of  its  flowers  being  marked  with 
deep  brmrn  ttaias  in  meh  an  arrangement  at  to 
rL  seml)le  grotesque  alphabetical  characters.  The 
many-flowered  grammatophyllum  proved  to  be 
not  the  letter-plaut,  and  decidedly  inferior  to  it ; 
and  yet,  in  spite  of  disappointing  ardent  eipoo- 
tation,  it  is  generally  admitted  to  be  a  gorgeous 
object.  Its  pseudo-bulbs  are  very  large  and 
nenrljr  roond;  ila  Taoemes  an  drooping,  very 
large,  and  many-flowered — and  one  of  the  earli- 
Mt  racemes  produced  in  Britain  was  upwards  of 
two  ftet  long,  and  bora  48  dowers,  each  about  an 
inch  and  a  half  in  diameter ;  the  sepals  are  flat, 
oblong,  and  very  blunt ;  the  pctab  are  acute, 
and  somctimcB  rather  narrower  than  the  sepals ; 
the  labellum  is  threo-lobed  and  downy  or  \aktf\ 
and  the  whole  plant  has  very  much  the  appear* 
anoe  of  a  gigantic  cjmbtdium,  with  long  ooria- 
eeow  bsvea.  9ba  flowen  want  ridinesi  of 
coluur ;  but  are  both  profuse  in  number  and  very 
large  in  size.  I  have  before  me,"  says  a  writer 
in  the  Botanical  Register,  "  a  single  flower  from 
Dr.  Wallich's  Herbarium,  gathered  at  Pulo 
Dindingin  CSoehin  China*  which  must  havB  been 


4  inches  from  the  tip  of  one  sepal  to  that  of  tho 

opposite  petal,  or  a  foot  in  circumference." 

OHANADILLA.  The  edible  fruit  of  several 
•pedes  of  the  pMdon4iower.  It  is  well-known 
as  an  open-ground  production  in  t),'-  W  >st  Indies, 
and  possesses  some  celebrity  as  a  raro  stove  fruit 
of  Britsin;  and  is  highly  rdidied  as  a  Inxury 
for  the  dessert,  by  almost  all  who  have  tried  it. 
It  is,  in  every  case,  a  ?ort  of  gourd-like  apple, 
filled  with  numerous  seeds  and  with  a  copious, 
subacid,  and  most  ddi<nous  pulp ;  but  it  varies 
in  size,  in  external  appearance,  and  in  rulishable 
properties,  according  to  the  particular  species 
which  prodttoss  it  The  granadina  of  the  Poan^ 
Hora  ftltilU,  a  species  now  very  oornmon  in  the 
hothouses  of  Britain,  grows  abundantly  and 
ripens  well,  in  any  ordinary  greenhouse,  and 
withoot  anj  extiaoidinaiy  culture;  and  it  is 
larger  than  a  damson  plum,  and  has  yl!  "W  pulp, 
dark-coloured  seeds,  and  a  pecuUar  but  very 
agneaUe  flavour.  Tiie  fralt  of  aome  other 
species,  however — ^particularly  of  P.  guaJrnnffU- 
laris,  P.  UturifUiat  and  JP.  nudi/ormU—is  greatlj 
superior,  but  oan  very  eddom  be  prodnoed  in 
hothouses  without  some  special  treatment  of  the 
flower.  Plants  in  the  open  ground  of  the  tropics 
undergo  a  mpid  reduction  or  withering  of  the 
fleahy  fllamentous  rays  of  the  flower,  and  are,  in 
consequence,  quite  free  to  develop  tlieir  fructifi- 
cation ;  but  plants  in  hothouses  want  the  venti- 
lation veqnldte  to  the  early  withering  of  the 

rays,  and  suflTer  a  stagnation  in  the  little  cavity 
of  their  flowers  from  artificial  waterings,  and 
therefore  require  to  have  the  rays  cut  early  out 
with  a  small  pair  of  very  sharp  scissors,  and  also, 
in  some  cases,  to  have  their  stigmas  artificially 
touched  with  a  little  poUen  by  means  of  a 
feather  or  any  other  bit  of  soft  substance,  in 
order  to  their  even  developing  their  fruit,  and 
especially  to  their  bringing  it  to  matority.  But 
the  prooess,  when  onoe  underalood  to  be  neoee- 
eary,  is  easily  performed. 

GRANARY.  An  apartment,  a  division  of  a 
building,  an  entire  building,  or  a  very  extensive 
store,  for  containing  and  preserving  grain.  A 
portion  of  the  barn  or  a  single  apartment  is  suflS- 
cient  on  a  small  farm ;  a  division  of  a  building 
or  an  entire  building  is  leqnirite  on  a  large  ftm ; 
and  a  very  extensive  sture,  or  a  series  of  largo 
buildings,  is  necessary  in  a  seaport  town  which 
forms  a  focus  of  the  oom-trade  or  a  place  of 
great  and  frequent  shipments  of  grain.  Every 
granary,  whatever  its  capacity,  ought  to  be  dry, 
well-ventilated,  inaccessible  to  vermin,  and  con- 
veniently situated  fbr  both  reoelving  and  wax- 
renderin^T  its  contents ;  it  ought  to  have  appli- 
ances for  regulating  ventilation  according  to  the 
condition  of  the  corn  and  tike  state  of  the 
weather ;  it  ought  to  afibrd  scope  for  the  special 
treatment  of  any  grain  which  may  happen  to  be 
attacked  by  disease  ;  it  ought  to  bo  so  situated 
and  constructed  as  to  be  firee  firom  injurious 
tenpemtor^  and  fram  any  aooasa  of  fool  air  or 
 —  iJ 
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damp  vapour ;  and  if  it  be  more  than  a  mere 
room  or  recess,  for  keeping  a  small  stock  of  com 
for  a  single  month  or  two  in  sacks,  it  ought  to 
be  divided  into  sections  by  means  of  either  fixed 
or  moTcable  deal  partitions,  in  order  that,  with- 
out waste  of  space,  different  kinds  of  grain,  and 
different  parcels  of  the  same  kind,  may  be  effeo- 
tuallj  kept  separate. 

"  The  most  convenient  situation  for  a  granary," 
lays  Sir  John  Sinclair,  in  reference  to  farms,  "  is 
either  over  the  threshing-floor,  or  adjoining  to 
the  end  of  it.  The  most  common  situation, 
however,  is  above  the  cart  sheds,  which  are 
usually  at  some  distance  from  the  bam.  In  this 
case,  the  corn*  must  be  carried  from  the  barn  in 
bags,  and  raised  to  the  granary  by  means  of  a 
small  crane,  or  by  a  stair  erected  for  the  purpose. 
When  the  granary  is  contiguous  to  the  bam,  the 
labour  is  somewhat  abridged,  though  a  crane  or 
a  stair  be  still  necessary.  But  when  it  is  placed 
above  the  threshing-floor,  the  corn  is  at  once 
raised  either  by  the  threshing  machine  itself,  or 
by  means  of  a  crane  or  windlass  from  the  ground 
floor,  through  a  hatchway,  and  deposited  in  the 
grnn&Tj  without  exposure  to  the  weather,  and 
with  the  greatest  expedition  and  the  smallest 
labour.  The  barn  door  is  so  wide  as  to  allow  a 
cart  to  enter  it  backwards  upon  a  piece  of  pave- 
ment ;  BO  that  when  the  com  is  to  be  sent  to 
market,  it  is  dropped  into  the  cart  through  the 
hatchway,  instead  of  being  carried  on  men's 
backs,  which  is  still  too  often  the  practice  even 
when  a  crane  could  be  used  with  advantage. — It 
is  often  necessary  to  carry  com  to  the  granary 
when  but  very  imperfectly  dried ;  and  when  it  is 
kept  for  some  time,  it  contracts  a  disagreeable 
smell,  however  dry  it  may  be  at  first.  It  is 
therefore  of  great  advantage  to  place  the  granary  I 
in  an  exposed  situation,  to  give  free  access  to  air 
by  means  of  sash  windows,  or  boards  overlapping 
each  other,  that  may  be  raised  or  shut  at  pleasure. 
The  granary,  when  placed  above  the  threshing- 
floor,  is  so  high  as  to  give  free  access  to  the  air 
from  all  quarters  without  the  interruption  of  the 
other  buildings,  or  even  of  the  stack-yard. — For 
the  more  effectual  exclusion  of  vermin,  granaries 
have  been  constructed  over  detached  cart-sheds, 
the  sidowalls  of  which  are  discontinued  about 
two  feet  from  the  top.  The  granary  is  supported 
by  smooth  round  pillars  with  stone  copes  project- 
ing one  foot  round  the  top  of  each.  Vermin  are 
more  effectually  excluded  from  a  granary  placed 
within  the  bam  above  the  threshing-floor,  both 
by  its  height  and  the  difhculty  of  access,  and  by 
the  frequent  operations  on  the  lower  floors. 
Wherever  the  granary  is  placed,  the  sidewalls 
must  be  raised  a  few  feet  above  the  floor ;  and 
an  additional  floor  is  indispensable  in  every  case. 
There  is  therefore  no  greater  expense  incurred 
by  placing  it  on  a  third  floor  under  the  roof  of 
the  bam,  than  in  any  other  part  of  the  build- 
ings."  See  the  article  Fahn-Bcildinos. 

The  granaries  in  Lithuania  and  the  Ukraine 


and  some  other  equally  unmoderaized  parts  of 
Europe  are  subterranean,  in  the  form  of  cones 
or  sugar-loaves  or  >'ast  wells,  wide  below  and 
narrow  above,  the  sides  well  plastered,  and  the 
top  covered  with  stones ;  and  the  grain,  before 
being  put  into  them,  is  thoroughly  dried,  if  not 
by  means  of  natural  heat  and  drought,  at  least 
by  means  of  ovens.   The  granaries  of  Egypt  and 
some  other  parts  of  Africa  are  very  similar  to 
these,  but  far  more  close  and  durable,  and  some- 
what differently  treated.   They  consist  of  exca- 
vations, in  the  form  of  deep  pits,  in  the  solid 
rock,  just  wide  enough  at  the  top  to  allow  a  man 
to  enter,  and  afterwards  expanding  to  a  width  of 
30  or  40  feet,  and  usually  square  or  four-coraer- 
ed ;  and  they  are  commonly  employed  as  stores 
and  even  as  hiding  places  of  the  cereal  wealth  of 
the  principal  inhabitanta,  whether  merchants, 
chiefs,  or  princes.    A  layer  of  straw  is  spread 
upon  the  floor;  alternate  layers  of  grain  and 
straw  are  deposited  up  to  the  top  -,  a  hurdle  of 
green  boughs  or  a  layer  of  brushwood  is  placed 
upon  the  mouth  ;  a  layer  of  sand,  two  feet  thick, 
is  deposited  upon  the  hurdle,  up  to  about  tho 
level  of  the  surrounding  ground;  and  a  little 
mound  of  earth  is  deposited  over  the  whole,  and  , 
well  trodden  together,  in  order  to  throw  off  all  j 
rain  and  other  surface  water,  and  prevent  any 
from  finding  access  to  the  grain.    The  com  thus 
stored  is  previously  well  dried  by  two  or  three 
days'  exposure  to  the  play  of  the  sun's  rays ;  it 
always  keeps,  in  the  granaries,  three,  four,  or 
more  years  in  a  perfectly  sound  condition ;  and 
if — as  frequently  happens — it  should  be  forgotten 
in  consequence  of  some  disaster  happening  to  its 
owner,  and  should,  after  the  lapse  of  many  years, 
bo  accidentally  discovered,  it  will  very  probably 
be  found  in  quite  a  good  enough  state  to  be 
freely  used  for  food.    But  such  a  quantity  of 
carbonic  acid  is  accumulated  in  even  those  which 
remain  shut  for  no  more  than  two  or  three 
years,  as  to  be  exceedingly  dangerous  to  any 
person  who  incautiously  and  suddenly  removes  the 
covering,  so  as  to  open  communication  with  the 
atmosphere.    Yet,  except  for  this  disadvantage, 
which  can  easily  be  guarded  against  by  a  little 
caution,  the  subterranean  air-tight  granaries 
appear  to  be  far  preferable  to  any  other  kind  for 
preserving  grain,  during  a  scries  of  years,  in  a 
sound  condition.   Some  granaries  or  corn-maga- 
zines at  Grand  Cairo  are  defended  with  good 
walls  and  called  Joseph's  granaries ;  and  though 
probably  of  far  lower  antiquity  than  the  time  of 
the  patriarch,  they  seem  to  be  ancient,  and  have 
been  the  repositories  of  enormous  quantities  of 
grain. 

"  The  ordering  of  the  com  in  many  parts  of 
England,"  said  tho  Society  of  Qentlcmen's  Com- 
plete Farmer  in  17G6,  "is  thus  :  After  cleaning 
the  corn,  they  screen  it ;  and  then,  bringing  it 
into  tho  granaries,  it  is  spread  about  half  a  foot 
thick,  and  turned  from  time  to  time  about  twice 
in  a  week  ;  once  a-wcck  they  aLio  repeat  the 
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vcreeniog  it.  This  «ort  of  management  they  con- 
tiau*  ftbont  two  mootfais,  and  after  that  they  lay 
it  a  foot  thick  for  twfr  monthi  more,  and  in  this 
time  they  turn  it  once  a-woelc,  or  twice  if  the 
season  be  dam|^  and  now  and  then  screen  it 
again.  After  abovlfivo  w  rix  tnontlia,  tbqrndn 
it  t  >  fivn  or  six  feet  thickness  in  the  Iioap,  and 
then  tbej  turn  it  onoe  or  twioe  in  a  month,  and 
screw  ft  now  waA  then.  When  it  Ins  tain  two 
years,  or  more,  tliey  turn  it  onoe  in  two  months, 
and  screen  it  once  a-quarter;  and,  how  l.)ng  so- 
ever it  is  kept,  the  oftener  the  turniug  and 
screening  is  repeated,  the  better  the  grain  will 
be  found  to  keep.  It  is  propef  to  leave  an  area 
of  a  jard  wide  on  every  side  the  heap  of  corn, 
and  other  empty  tpMee,  into  which  they  tarn 
and  t:iF3  th?  corn,  n.?  often  as  they  find  occasion. 
In  Kent  ibey  make  two  square  holes  at  each  end 
of  Ae  floor,  and  one  round  in  the  middle,  by 
means  of  which  they  throw  the  eom  «at  of  the 
upper  into  the  lower  rooms,  and  so  up  aj^in,  to 
turn  and  air  it  the  better.  Their  screens  are 
made  with  two  partiUeo^  te  eeperete  the  dust 

from  the  com  which  \nf.n  n  hnc  :  nni-l  ■wfion 

sufficientlj  ftxil,  this  is  thrown  away,  the  pure 
•Bd  good  eom  leouinhig  hehind.  Com  baa,  by 
the  (  nh  :irj=  been  kept  in  our  granaries  thirty 
years ;  and  it  is  observed,  that  the  long«^r  it  is 
kept,  the  mere  flour  it  yields  in  proportion  to 
the  com,  and  the  purer  and  whiter  the  bread  is, 
the  superfluous  humidity  only  evaporating  in  the 
keeping.  At  Zurich,  in  Switzerland,  they  keep 
eom  eighty  yean  «r  knger  hf  the  seme  eorts  of 
methods."  S<')mo  of  the  rnost  rxtotisivo  anrl  con- 
venient seaport  granaries  in  the  world  are  at 
Dentiie.  These  ere  eeven,  eight,  or  nine  stories 
high,  and  have  funnels  in  the  midst  of  the  floors 
to  let  the  com  down  from  th'»  tipper  stories  to 
the  lower;  they  stand  witiiin  liie  margin  of  the 
■sa,  at  such  a  depth  as  to  allow  vessels  to  eome 
np  to  their  walla  for  lading  ;  and  th-v,  at  the 
eame  time,  arc  so  well  constructed  as  to  bo  per- 
feetly  free  from  damp. 

GBANATUM.   See  Pom 

ORA^^QK.  A  repository  of  com,  whether  bam 
or  gnuiary,  attaehed  to  n  house  or  a  farmstead ; 
also,  a  parodiial  territory  which  formerly  be- 
longed to  a  monastic  estahlishmcnt,  and  is  now 
tithe-free,  and  has  not,  within  its  own  limits, 
any  eodesiaslical  proton  in  oonnexien  with 
the  Bstablished  Church. 

GEAKQEA.  A  genus  of  exotic^  yellow-flower- 
ed, Mmval  phmts,  of  the  ehemomile  division  of 
the  composite  order.  A  number  of  species  have 
been  introduced  to  Britain  from  China,  India, 
Egypt,  and  Australia ;  but  only  two  of  these,  O. 
cinerem  and  (7.  imuiAtit$f  possess  uij  interest  for 
4he  florist. 

QBANIPSROUS  PLANTS.  The  grain-bear- 
ing gnasss,  and  all  other  phmts,  whether  lego- 

minous  or  othcnvi'^r',  which  j  r- <luco  seeds  of 
etmilar  appearance  and  properties  to  grain. 
QMMm,  A  spasist  ef  rode,  ooosideKd  as 


the  foundation-rock  of  the  globe,  or  that  upon 
which  all  secondary  rocks  rspose.    From  its 

great  relative  depth,  it  is  not  often  met  with, 
except  in  Alpino  ?ifiiations,  where  it  presents 
the  appearance  ot  having  broken  through  the 
mere  snperfleiai  strata  of  the  earth,  the  beds  of 
other  roclks  in  th?  vicinity  risking  towards  it  at 
iocreasing  a&glca  of  elevation  as  they  approach 
It.  It  is  generally  composed  of  quarts,  felspir  and 
mica,  more  or  loss  perfectly  crystallized  and  closely 
united  together.  They  vary  considerably  in  the 
relative  proportions  in  which  they  exist,  in  the 
granites  of  diiferent  localities,  as  also  in  the  size 
of  tbo  grains ;  but  felspar  is  nsuall/  the  predo- 
minating ingredient. 

Orniiitp  bus  bet-n  diviiled  into  several  subspecies, 
or  viiriftie* ;  of  these,  the  following  uri>  tin  moit 
important:  Common  uraniie,  in  which  the  three  or- 
dinary constituento  above-mentioned  occur  in  nearly 
equal  proportion! :  the  felsoar  may  be  white,  red  or 
grey.  PorphyrUic  granite,  in  whioi  large  crystals  of 
feUimr  are  disseminated  through  a  common  granite, 
whose  ingredients  nre  fiiic-graiiied.  Graphic  gram 
niUf  which  cousiKt*  of  felspar  in  broad  laminc,  pen- 
etrated perpendicularly  with  long,  imperfect  crystals 
of  quarts*  whose  transverse  angular  sections  bear 
some  rsassnhlance  to  certain  letters,  espedally  to 
fliose  of  Oriental  langmntes  fibulTe  or  sSMflc  gra- 
nite, in  which  hnrnljlprKtc.  either  wholly  Of  in  part, 
•tippliea  the  jdatL  ol  luiai.  Tuky  or  chloriiic  gra- 
mVf— the  protogine  of  the  French — in  which  talc 
or  clilorito  takes  tlje  plnre  of  the  mica.  FeUpathie 
yrnn/7e— the  white-stone  of  Werner,  and  the  euriteot 
the  Fnnch— In  which  felspar  is  the  prindoal  ii^re- 
iHent.   Oranite  occurs  in  masses  of  vast  tUekneas. 

whirJi  Hfi-  t-o  iiinonly  dividrd,  li)- fi'*tirc«,  intoblockn 
ibiit  n^j^muidi  to  rhomVionl.il  ur  Ujlcsahlv  regular  po- 
lyhedral forms.  In  -ci  rji-  instances,  !i(t-\r^t  r,  it  af- 
fecti  a  laminated  structure,  owmg  to  the  preponder- 
ance of  mica,  and  its  arrangement  in  layers.  When 
this  is  the  case,  it  passes  into  the  rock  called  jmeiu. 

The  aspect  of  (granitic  mountains  is  extremely 
diverse,  depending,  lu  part,  upon  the  nature  of 
its  stratification,  and  the  degree  of  disintegra- 
tion it  hn<^  iindcrr^nnc.  Where  the  beds  are 
nearly  horisontal,  or  where  the  granite,  from  the 
preponderance  of  ftlSpar,  is  soft  and  disintegrat- 
ing, the  summits  are  rounded  and  heavy.  Where 
bard  and  soft  granite  are  intermix^  in  the 
same  mountain,  the  softer  granite  is  dtsintcgrat- 
ed,  and  falls  away,  leaving  <he  harder  blocks  and 
masses  piled  in  confusion  on  each  othrr,  like  nn 
immense  mass  of  mins.  Where  it  is  bard,  and 
the  Iwds  are  neailf  vertical,  it  forms  lofty  pyra- 
midal pf^akp  r  7 '7 'fr !il;c  the  Aiguille  de  Due 
and  oUiers,  in  the  neighbourhood  of  Mont  Blanc. 
Qnuiite  fiMrma  some  of  the  meet  loftj  of  the 
mountain  chains  of  the  eastern  continent  In 
Europe,  the  central  part  of  the  prindpal  moun- 
tain ranges  i&  of  this  rook,  as  in  Scandinavia,  the 
Alps,  the  Pyrenees,  and  the  Oarpathian  moun- 
tains. In  Asia,  granite  form-?  a  considerable  part 
of  the  Uralian  and  Altaic  ranges  of  mountains ; 
and  it  appears,  also,  to  eompeee  tiie  principal 
mountniurf  (hat  have  been  examined  in  Africa  ; 
whereas,  in  the  western  hemisphere,  it  has  never 
been  observed  rising  to  such  great  devatioQs,  or 
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composing  such  eztensivo  chains.  It  is,  nuvcr- 
thcleas,  very  abundantly  distributed  over  the  nor- 
thern parts  of  the  American  continent,  ta  in  La- 
brador, the  Canadas,  and  the  New  England  states. 
In  New  AampAife,  it  it  the  pndorahutting  rock 
of  the  White  mountains,  in  which  it  attains  the 
elevatioo  of  more  than  6>000  feet.  In  the  A  ndes, 
it  has  been  tAmsiwi  at  the  height  of  ll,Ooo,  but 
is  here  generally  Qoiered  by  an  immense  mass  of 
matter,  ejected  by  ancient  and  recent  eruptions. 

Oranito  very  frcqutiutly  forms  veins,  shooting 
up  into  the  superincumbent  rockt^  which  leems 
to  indicate  t}iat  it  has  existed  below  in  a  state  of 
fusion,  tlte  heat  of  which  has  softened  and  parted 
the  upper  rodte,  and  forced  up  the  granite,  in  a 
'  invited  state,  into  thi-se  fissures.  Qranite  abounds 
in  crystallized  earthy  minerals ;  and  these  occur, 
for  the  most  part,  iu  those  masses  of  it  existing 
in  veins.   Of  these  minerals,  beryl,  garnet,  and 
tourmaline  arc  the  most  abundant.    It  is  not 
I  rich  in  metallic  ores,  though  it  contains  the  prin- 
i  cipel  wSaM  of  tin,  as  well  at  mall  qoankitiea  of 
copper,  iron,  tnncr  t<  n,  Uimuthf  ailvirf  oohiinbi- 
um  and  molybdcuum. 

Oranite  supplies  durable  materiab  (br  arehi- 
tccture,  and  for  decoration.  It  varies  much  in 
hardness  as  well  as  in  colour  ;  accordingly  there 
is  room  for  much  care  and  taste  in  its  selection. 

ORANIYOROUS  ANIMAL&  Aninab  which 
wholly  or  partiallj  fted  on  grain  or  on  other 
seeds. 

GRAPH  See  OnAn-Tfin. 

GRAPE  noUSE.  SeeViKEBT. 

1     GRAPE- HYACINTH,— botanically  MitMytH. 

I  A  genus  of  small,  hardy,  bulbous-rooted,  orna- 
mental plants*  of  tho  asphodel  tribe. 

The  common  or  botrys-like  species,  Musenri 
lotryoidu,  grows  wild  in  the  vineyards  and  corn- 
fields of  FranoSt  Italj,  and  Oenaanjr,  and  was 
introduced  to  Britain  toward  tlic  cl rso  of  the 
1 7th  century,  and  has  long  been  a  very  common 
ornament  of  the  flower-borders  of  akaost  all 
kinds  of  gardens.  It  needs  no  cave  in  oultiva- 
tion ;  and,  when  onoe  plnnteti  in  a  pirdon,  it 

\  greatly  multiplies  itsi-li,  and  takes  such  pertina- 
cious possession  of  the  soil  that  it  cannot  easily 
be  rooted  out.    Its  bulbs  are  stTiall  nud  round  ; 

I  its  leaves  are  numerous*  narrow,  about  6  inchca 
j  I  long,  inennred  on  the  edge,  and  shaped  like  a 
I  mimic  duct  ;  its  flower-stem  ri<ics  from  amongst 
the  leaves,  and  is  naked  and  about  6  inches  high ; 
and  its  flowers  grow  in  a  otose  spike  upon  the  up- 
per part  of  the  stem,  and  sit  very  cloee  to  it,  and 
are  shaped  like  mimic  pitchers,  and  have  a  smell 
similar  to  that  of  fresh  starch  or  of  the  stones 
of  fresh  plume,  and  Uoom  in  April  and  Maj.  The 
flowers  of  one  variety  of  this  ppr  cii  s  are  Mue  ; 
thoee  of  another  are  white  i  and  those  of  a  third 
afe  ashnxdoiued. 

The  musk  species,  iftueari  m<Mchatum,  called 
by  Linnwus  JJi/acinthut  Museari,  is  a  native  of 
the  Levant,  and  was  introduced  to  Britain  about 
the  same  tboe  aa  the  oommM  speoisa.  lUbnlba 
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are  oval  and  comparatively  large ;  its  leans  riw 
from  the  crown  of  the  baths,  embrace  one  sno-  , 
ther  at  the  base,  and  are  8  or  9  inches  long,  about 
half  an  inch  broad,  somewhat  incurved  on  the  1 
sides,  and  blunted  or  obtase^diaped  at  the  poiali;  | 
its  fiower-stiUks  rise  from  among  the  leaves,  and  ; 
are  naked  l>elow  and  about  8  or  9  inches  high ;  , 
and  its  flowers  grow  in  dose  spikes  on  the  opper 
part  of  the  stalks,  and  have  oval  pitcber-fiLa]x4  | 
petals,  reflezed  at  their  brim,  nnd  are  of  an  sslt-  j 
coloured  purple,  seeming  as  it  xadcd,  and  emit  an  { 
agrssablelWigtnneesimihrtothatof  niiisk,and 
bloom  in  April  and  May.    Thh  species  makes  | 
but  a  poor  show  with  its  tiuwers;  but  wbeo 
planted  in  sniBdent  quantity,  it  diflhsas  its 
rousk-like  fragrance  throughout  a  coasiderable  | 
space.   The  perfume  of  this  plant  is  alluded  to  i 
iu  tho  name  muscari ;  and  the  roundiA  bios  , 
flowers  of  the  eonunon  species,  grouped  or  spiked  | 
together  in  an  arranffement  similar  to  that  of  » 
bunch  of  grapes,  are  alluded  to  in  the  name  . 
gtape-hyadnth. 

Thelong-fruit:  1  ?p.  cit  ",  V  tcarimaerocarpm,  | 
was  brought  from  the  Levant  before  the  close  of  j 
the  Ifllheentnzyf  and  has  a  flower-stem  ef  only  ! 
about  3  incte  In  height,  and  greenish-vJIow  j 
flowers  •  and  ia  regarded  hy  gome  botanists  St  > 
only  a  variety  of  the  musk  species,  under  the  ■ 
name  of  Jf.  m,  >lMWM.-~The  tufted  or  liairy  spe-  | 
oies,  M.  rrt;/;r»'  ?T7,  wns  introduced  from  the  South 
of  Europe  about  the  same  time  as  the  coiuuun  | 
species ;  and  hi  Uue-floweted  and  abont  6  iaelHS  ■ 
high,  and  comprises  two  varieties. — Four  pretty  j 
speciee  have  been  introduced  since  the  ooca-  , 
mencement  of  the  present  oentufy,— the  P*^  i 
pine,  the  dark-purple,  the  peduncled,  and  tlie 
Bmall-flowaied  j  and  aawal  other  qtecies  \ 
known.  j 

ORAPB-PBAR,--4iolani8anjr  Amdanekier  ««-  ■ 
tri/apium.  A  hardy,  deciduous,  ornament;.!  shrub, 
of  the  rose  tribe.   It  was  introduced  to  -^ntaio  j 
about  a  century  ago  from  North  Anerioa ;  na 
it  attains  n  height  of  12  or  14  feet,  and  esRiM  . 
white  fliuvcrs  in  .April  and  May.  | 

GR.Vi      \iiiE.    The  vine,  or  grape  treer-  ] 
Vais  vm^knt,  Lw;  Vik$,  Jnss^it  is  perhaps  «n- 
pcrfluous  to  mention,  has  a  twisted  irregulf  , 
stem,  with  very  long  flexible  branches  support-  | 
ing  Uiemselvss  by  means  of  tendrils;  the  lsai«  \ 
are  large,  lubed,  alternate,  on  long  foot-«talks; 
the  flowers  in  a  raceme,  of  a  herbaceous  colour,  i 
insignificant  in  appearance,  but  fragrant,  lbs 
berry,  or  grape,  is  generally  globular ;  in  some 
varieties  oval ;  of  various  cf'l'>"r?<  crr'cn,  yell»«*  j 
ish  or  amber,  reddish-brown  and  Uuck.  | 

It  has  generally  been  said  that  the  vine  was  intro- 
(lured  into  this  country  by  the  Roman*;  but  from 
Tadtus  we  Icara  that  it  was  unknown  in  Bnt«in 
when  Jalitts  Agrieola  bad  the  eonunand.  It  v>* 
prohHbly  fir«t  cultivated  here  in  the  time  of  the  la*** 
t  inperor*, — perhaps  about  the  close  of  the  WCW» 
tiiry.  At  tnc  date  of  the  ('on<jiiest  tlare  teem  to 
have  been  vineyards  in  the  south  and  touth-wcst  o( 
Boglaod.  Fnm  that  period  downwaid  to  the  Be>  I 
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formation,  vineyards  appear  to  \mn  been  attached 
to  all  the  principal  relicious  foundation*  in  EnfUnd; 
and  it  ia  aoiiMwiiat  ettnom  that  from  th«  ttin*  of  tlw 

Reformation  to  the  present  day  they  have  in  a  great 
measure  disappeared.    A  few,  howpvpr,  have  owt- 
sionally  hpcii  foniu-d.    From  tlie  Ru-ti- 
Ciiin  ■  we  learn,  that  one  wan  «'»t«i)ii(«hefi  at  Arundei 
castle  in  Sussex  about  the  middle  of  the  last  century; 
and  that  in  1763,  there  were  in  the  Duke  of  Morfolk'a 
I    cellars  sixty  pipes  of  English  burgundy,  its  produee. 
Professor  Martyn  of  Cambridge  has  drawn  together 
the  evidence  concerning  the  culture  of  the  grape. vine 
in  Britain  iti  forrner  time-",  and  the  practicability  of 
resuming  it  ;  and  be  cuncludes,  that  in  former  times 
there  were  many  real  vineyards  in  England, — not 
merely  orchards  and  plantations  of  currants,  as  the 
Hon.  Oauics  Barrington  and  others  have  sospceted. 
He  also  g\  ves  it  as  bis  opinion  that  vineyards  might 
still  be  successful  in  the  sontbem  And  western  parts 
I    of  England,  in  pruper  soils  and  aitiiHtiuns,  if  conducted 
by  persons  skilled  in  their  luwia^uuicnt.    I'he  earliest 
'  and  hardiest  grapes,  or  those  best  suited  to  the  cli- 
mate,  are  not,  liowsver,  wsli  ealoilatsd  for  the  nwktBg 
of  wine.  The  Miller  end  smdl  Black  duster  nwjr  do; 
but  tbey  are  inferior  to  the  large  Black  cluster,  which 
bas  an  nn<itere  taste.  Mr.  Visprtf.  in  17H6,  published 
a  dissert  iriun  on  the  growth  of  vines  in  England.  He 
proposed  to  train  the  shoots,  like  the  runners  of 
I  melons  and  cucumbers,  near  the  ground ;  and  b* 
I  tually  found  that  the  berries  thus  produced  were 
larger  than  those  of  the  same  kinds  trained  agunst  a 
I  south  wall.  In  the  north  of  France,  it  is  well-lcnown, 
I  the  vines  are  trained  very  low,  not  rising  more  than 
j  four  or  five  feet  from  the  ground. 

Varietiet  Parkinson,  in  1629,  describe  h  twcnty- 

j  three  kinds  of  grape  vines,  several  of  which  are  still 
1  cultivated,  and  in  high  esteem,  such  as  the  Muses* 
dines,  and  the  Frontignaoe.   The  following  are  the 
prindpd  Idnde  a  tlM  tiiw  coMtated  in  Bntu^ 

WHITR  CRAPES. 

The  While  Mutcadine  is  very  generally  cultivated 
against  open  walls  in  the  southern  pnrts  of  England ; 
and,  being  an  early  grape,  ripens  well.  The  berries 
•re  roandUi,  Uiin  skinned,  and  of  an  amber  colour 
when  ripe;  at  which  time  their  juice  becomes  sweet, 
ami  of  delicate  flavour.  The  bunches  are  small,  but 
iriany  are  produced.  Forsyth  siiys,  that  it  is  the  best 
vine  we  have  for  a  common  wall,  and  a  great  bearer; 
and  Speechly  remarks  that  it  is  often  cut  and  eaten 
before  it  be  fully  ripe,  but  that,  when  well-matured, 
it  is  an  exceedingly  fine  grape. 

The  White  Sweetwater  is  likewise  an  excellent 
early  <Trape,  much  cultivated  in  the  open  wr.  The 
hcrriij^  ;ire  round,  not  of  equal  size,  some  being  as 
large  as  cherries,  while  others  remain  nearly  as  small 
as  nastvd  eeeds;  tbey  are  thin  skinned,  and  full  of 
jttice,  which  is  sagsrf  but  oot  vinous.   When  neariy 
ripe,  they  beeonae  of^ in  ember  colour;  when  douded 
with  russet,  they  are  in  perfection.    Nicol  remarks, 
that  this  grape,  like  the  former,  is  often  cut  before 
I     it  be  fully  ripe,  aiid  that  this  has  occasioned  it  to  be 
I     less  in  repute  than  it  deserves.    The  shoots  are  tltick 
I     and  strong,  but  not  long;  the  leaves  very  large. 

The  Wfutt  Enmtimae  is  •  copious  bearer.  Tlie 
berries  are  round,  and  of  a  good  sise,  doaely  dustered 
I     on  a  Ion r  hunrh  somewhat  shouldered.    When  ripe 
tbey        excellent;  and  remarkable  for  uniting  the 
I     qualities  of  beiiiK  ticsliy,  and  having  a  sweet  juice  and 
,     pertumed  flavour, — nut  so  powerful,  kuwc  ver,  oa  that 
'     of  the  black  and  red  varieties,  the  last  of  which  has 
I    a  verj  straog  outsky  flavour.   The  ripe  berries  have 
a  flae  wldte  bloom  or  fivina  on  tbem,  from  whence 
I     the  name  i«  t'ivrn     It  bas  a  place  in  the  Tlocrjr*  and 
I      and  is  al«o  tminetl  agaiiist  oper)  walls. 

The  Mnlmaey  Muscadine  ri;i;ie  liiiJ  a  s\\i  (  t  jisicc, 
and  high  flavour,  and  the  vine  is  agwod  bearer.    It  is 


eommonlv  plaatad  in  the  vinerjr,  but  •nceeade  alio 
agaiast  the  open  wall. 

The  iZojw/  ifasee^,  or  White  Cbasseks,  the 

D'Arboyse  of  Speechly  and  Forsyth,  is  an  excellent 
grape  for  the  vinery  or  the  hothou^ie.  The  bunches 
iirr  l.irL'c  ,ini!  -^i- )-,ildered ;  the  berries  round,  ajnl  ii-c- 
ber-coloured  when  ri|>e;  the  juice  rich  and  vmuuit. 

This  vine  generally  grows  remadtaUjr  ffOss  aiid 
strong,  both  in  wood  and  folisge. 

Tm  White  Mmmt  of  AlexamdrUi,  or  Alexandrian 
Frontignac,  bas  large  oval  berries,  which  hang  loose 
in  the  bunches,  these  iM'ing  lon^r.  and  not  shouldered ; 
when  rijie  the  berries  are  amber c  I'Min  I,  and  the 
juice  is  then  rich  and  racy:  the  akuis  ure  thick,  and 
the  pulp  hard,  but  of  a  highly  musky  flavour.  It  is 
fit  only  for  thie  grapa>houae  or  pine^love. 

The  Wkiu  ^lulmtia  berries  are  tolerably  large, 
rather  of  an  oval  shape,  of  a  sweet  taste,  with  only  a 
slight  flavour.  The  bunch  is  of  considerable  sixe, 
and  well  formed.  This  is  the  kind  which  has  ue- 
uired  fiime  at  the  Cape  of  Good  lio|x-:  it  is  Mud  tu  j 
egenerate  when  transplanted!.  At  Constantia  it  [ 
grows  in  a  light  sandy  loami  the  situation  is  low, 
bat  flsore  elevated  than  other  parts  of  the  district. 
There  is  likewise  a  Red  Constantia;  and  a  Black 
Constantia  appears^  in  some  catalogues;  but  this  last 
has  proved  to  be  the  same  as  the  Black  Fronti^  - 

The  White  Hamburgh,  or  Portugal  grape,  grows  in 
large  long  bunches ;  the  berries  are  oval,  pale  white, 
with  a  thick  akin, and  firm  pulpy  flesh.  The  vine  is 
a  ptentifal  bearer,  and  grows  very  strong  both  in 
wood  snd  lenves.    It  much  rei<cinbles  the  Syrian. 

The  Tokay,  when  welUtnaiiHged,  produces  both 
large  bun<  fjt  -.  and  large  berries,  and  becomes  hf  l  nl 
the  lliiebt  grapes  in  the  vinery.  The  beriies  an-  i 
white,  oval-shaped,  skin  thin,  pulp  delicate,  and  of 
agreeable  flavour.  The  leaves  on  the  under  side  are 
«>vered  with  a  fine  soft  down  like  satin.  It  should 
be  placed  in  the  warmest  end  of  the  rinary,  and  is 
well  suited  for  the  pine-stovc. 

The  Crreek  yrape  h  A  Ihl  Ii  llri'.'oured  and  delicate  j 
fruit.  The  berries  are  of  moderate  »ize,  »utuevvhHt  i 
oval,  bluish  white  ;  growing  close,  in  middling  sized  I 
buacbes.  The  leaves  of  the  tree  resemble  tboie  of  i 
the  aweattfatar,  but  stand  on  sbortaf  fhotatalka.  It  | 
is  a  plantjlill  bearer  either  i  n  th  e  vinery  or  hothouse. 

aao  OR  A  PBS.  I 

The  Brick  grape  gets  its  name  from  the  berries  ' 
being  of  a  pale  red  or  brick  colour;  i}:t  v  iire  thin 
skinned,  with  a  sweet  juice.  The  bum-hes  are  small, 
but  two  or  three  often  proceed  from  the  same  shoot, 
so  that  the  vine  is  upon  the  whole  a  plentiful  bearer. 
It  sueceeds  on  watts  and  treilhiges,  and  is  hardly  de-  : 
serving     n.  p!arr  i-i  the  vinery. 

The  litii  1 1  unu^tnac\s  an  excellent  mti^ky  flavoured 
grape,  when  fully  ripe,  of  a  bro  a  m-ilj  n  il  i  -1  Mr.    The  ; 
juice  of  this,  says  Miller,  has  the  roost  vinous  flavour 
of  all  the  sorts,  and  is  greatly  esteemed  in  France. 
It  is  wellpcalculated  for  the  Tinery. 

What  Is  called  ^  Orizzfy  ErtmHgmae  seenato  be 
only  the  red  in  an  tiiirijic  state,  at  which  time  the  I 
berries  are  greyish-coloured,  with  a  few  dark  stripes.  , 

The  Red  Hamburgh  or  Oibralt  u     ^le,  grows  in 
Urge  bunches :  the  berries  are  some  vvhat  oval  shaped,  I 
of  considerable  size,  thin  skinned,  red  when  ripe,  , 
juicy,  with  a  rich  vinous  flavour.  It  b  snited  only 
for  tha  vlMiy  and  bothouie. 

SLACK  OftAFBS. 

Of  the  black  grapes,  one  of  the  mo^t  hardy  Iciiids 
is  culled  the  Miller  or  Dusty  MiUer,  from  a  white 

towdery  appearance  on  the  surface  of  its  leaves:  it 
(  nearly  allied  to  the  black  duster  grapt.   It  is 
mneb  enMvated  in  gardens,  and  against  the  front 

and  gable  walls  of  hou.sc^i  in  thn  mnth-west  of  Eng- 
land: the  fruit  ripens  freely,  and  u  very  good,  the 
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skin  and  pulp  beinf^  delicate,  and  the  juice  sweet  and 
pleasant ;  the  berries  are  oval,  of  a  middling  size, 
and  closely  placed  to  each  other  in  the  bunches. 

The  Eorly  July  has  small  black  round  berries, 
with  large  stones;  they  grow  loose  on  the  bunches, 
which  are  small,  but  numerous;  the  juice  is  sugary, 
with  but  little  flavour.  It  npei:s  early  in  Septem- 
ber, without  fire-heat.  There  is  also  a  white  July 
grape,  which  is  little  cultivated. 

The  Black  Sweetwater  is  a  small  roundish  grape, 
growing  close  in  the  bunches;  the  skin  is  thin,  and 
the  juice  very  sweet.  It  ripens  early,  and  is  calcu- 
lated cither  tor  the  vinery  or  the  wall. 

The  Small  Black  Clutter  resembles  the  Miller 
grape,  but  the  leaves  are  not  quite  so  hoary,  and  are 
rather  smaller.  The  fruit  is  sweet,  and  of  delicate 
taste.  This  is  extremely  common  on  walls  of 
houses  near  London. 

In  the  Larye  Black  Clutter  the  berries  are  oval, 
and  grow  close  in  the  bunch,  which,  notwithstand- 
ing the  name,  is  not  large.  I'he  juice  has  a  harsh 
taste,  and  makes  the  palate  feel  rough,  as  in  tasting 
port-wine;  Mr.  Speechly  indeed  considers  it  as  the 
sort  used  in  the  manufacture  of  that  celebrated  wine. 

In  the  Black  Mutcadine  the  bunches  and  berries 
are  smaller  than  in  the  white;  it  is  a  very  productive 
kind  and  makes  a  fine  appearance,  the  black  berries 
having  a  bluibh  bloom.    Fit  for  the  vinery  or  the 
I  hothouse. 

\  The  bunches  of  the  Black  Frontignac  are  long, 
and  the  berries,  which  are  round  and  of  moderate 
size,  are  thinly  or  loosely  hung  on  them.  They  are 
of  good  quality,  the  juice  being  vinous,  and  of  ex- 
quisite flavour. 

The  Black  Hamburgh,  is  well  known  and  generally 
liked.  The  berries  are  somewhat  of  an  oval  shape, 
the  skin  thick  and  the  pulp  hard;  but  it  is  a  well- 
flavoured  fruit,  and  the  tree  bears  plentifully.  The 
bunches  are  large,  and  handsomely  shouldered.  It 
answers  very  well  in  the  vinery;  but  in  the  open 
Air  it  comes  to  maturity  only  in  very  warm  situations 
and  in  favourable  seasons. 

The  Alicant,  or  Black  Spanish  grape,  forms  very 
long  shouldered  bunches,  the  berries  being  also  large 
and  of  an  oval  shape;  at  first  thev  are  red  or  flame- 
coloured;  but  when  ripe,  they  become  of  a  dark 
brown  or  black  colour ;  the  skin  is  thick,  and  the 
atones  are  large;  the  pulp  is  soft  and  juicy,  and  of 
agreeable  flavour,    it  is  often  called  the  Lombardy 

Scrape,  and  sometimes  the  Rhenish.    It  is  excellent 
or  the  hothouse  or  the  vinery.   In  autumn  the  leaves 
are  finely  variegated  with  red,  green,  and  yellow. 

St.  Peter'*  Grape  has  the  berry  large,  roundish, 
and  black  ;  skin  thin;  the  bunches  large,  handsomely 
formed,  and  making  a  fine  appearance  at  table ;  the 
pulp  delicate  and  juicy.  The  vine  is  a  goo<l  bearer, 
but  the  grapes  are  late  of  ripening.  They  are  apt  to 
crack  in  the  forcing-house,  or  in  the  vinery.  In  fine 
seasons,  this  kind  ripens  on  a  south  wall. 

The  Claret  graite  is  distinguished  by  its  harsh 
sourish  taste,  ancl  dark  claret  colour;  when  the 
grapes  are  perfectly  ripened  in  a  hothouse,  however, 
the  taste  is  pleasant.  The  berries  are  small,  and 
grow  close,  on  small  bunches.  The  leaves  are  large, 
and  aci|uire  a  russet  red  or  claret  colour;  on  which 
account  they  have  been  recommended  for  making 
vine-leaf  wine. 

The  Black  Prince  is  an  excellent  grape,  wcll-de- 
•erving  a  place  in  the  hothou«e  or  the  vinery,  where 
it  produces  both  large  berries  and  large  bunches. 
Even  on  the  open  wall,  in  the  south  of  England,  it 
succeeds  in  favourable  seasons:  Forsyth  mentions, 
that  in  this  way  he  has  ha<l  bunches  which  weighed 
a  pound  and  a  half,  and  which  ripened  in  October. 

Resides  the  list  already  given,  two  or  three  others 
deserve  notice. 

The  Verdelho,  or  Verdellio  grape  of  Madeira,  is 


f  the  kind  from  which  the  celebrated  Madeira  wine  is 
understood  to  be  principally  made.    The  vine  grows 
with  great  vigour  in  our  grape-bouses,  and  is  remark- 
ably productive  of  fruit,  frequently  yielding  three 
bunches  on  a  shoot.    Here,  however,  the  bunches 
are  but  small ;  the  berries  arc  also  of  diminutive  size, 
of  an  ovul  shapi*,  green  colour,  and  with  a  thin  skin. 
The  fruit  is  very  acid  till  it  arrive  at  the  last  stage 
of  maturity,  when  the  berries  become  of  a  fine  amber 
colour,  and  of  a  very  rich  saccharine  taste,  with  con- 
siderable flavour.    The  leaf  is  dark  green,  and  very 
thick;  and  would  resist  the  autumnal  frosts,  and 
protect  the  fruit  till  a  late  period  in  October.  The 
Verdelho  is  much  cultivated  in  the  province  of  Lan- 
guedoc  in  France.    It  ia  descril>ed  by  Delaunay  us- 
der  the  name  of  Verdal,  and  is  highly  esteemed  at 
Paris,  its  berries  being  accounted  the  most  sugary 
and  delicate  in  flavour  of  all  the  dessert  sorts.  In 
France  the  bunches  become  tolerably  large,  and  very 
beautiful ;  and  the  berries  also  acquire  considerable 
size. 

The  Raisin  de  Carmet,  or,  as  it  is  sometimes  called, 
Paitin  de  Calto,  is  a  grape  of  fine  qualities.  The 
fruit  is  produced  in  rather  loose  long  bunches;  the 
berries  large  and  of  an  oval  form.  The  skin  is  thick- 
ish,  of  a  dusky  purple  colour,  covered  with  a  fine 
bloom;  the  pulp  is  firm  and  extremely  rich,  though 
containing  a  considerable  portion  of  acid.  The  fila- 
ments and  anthers  frequently  remain  when  the  fruit 
is  ripe.  This  vine  needs  a  high  temperature;  in  the 
stove  it  grows  freely  and  bears  well,  but  it  requires 
particular  attention  at  the  time  of  flowering.  The 
wood  is  rather  slender,  of  a  yellowish-brown  colour; 
the  leaves  small,  and  pale  green. 

.The  Raiiin  grape  is  of  a  brown  or  blackish  eoloar; 
large,  oval,  flexhy  and  firm,  but  with  a  pleasant  juice; 
forming  handsome  long  bunches.  It  also  is  only 
suited  to  the  hothouse. 

The  Syrian  grape  is  among  the  coarsest  of  the 
grape  kind ;  but  the  vine  is  a  good  bearer  under  gla-«s, 
and  proiluces  bunches  of  extraordinary  size.  The 
berries  are  large,  oval,  white,  with  a  thick  skin  and 
firm  pulp;  they  continue  in  good  condition  till  Janu- 
ary.   In  this  country,  Mr.  Speechly  has  produced  a 
bunch  which  weighed  19}  lbs. ;   and  be  describes 
another  which  was  four  feet  and  a  half  in  circumfer- 
ence, and  near  two  feet  in  length.    This  last  bunch 
was  sent  to  the  distance  of  twenty  miles  as  a  present. 
Four  men  were  employed,  two  by  turns,  carrying  the 
bunch  suspended  on  a  pole  or  staff  resting  on  their 
shoulders.    No  doubt  one  man  could  have  carried 
the  bunch,  if  the  weight  alone  be  considered ;  but  it 
was  a  great  object  to  transmit  it  without  bruise  or 
injury.    This  may  tend  to  illustrate  a  passage  in  the 
Sacred  Writings,  where  the  description  of  this  mode 
of  carrying  a  bunch  of  grapes  has  sometimes  very  un* 
necessarily  excited  a  sneer. 

In  warmer  countries  than  this,  vines  that  are  suf- 
fered to  grow  without  pruning  attain  a  large  size, 
their  stems  assuming  the  appearance  of  trunks  of 
trees.  Vines  that  are  regularly  pruned  or  dressed, 
cannot  be  ex|)ected  ever  to  arrive  at  such  magnitude. 
Even  in  the  ungcnial  climate  of  Britain,  however, 
they  sometimes  have  a  surprising  size  and  expansion. 
The  Northallerton  vine,  about  the  year  \785,  covered 
a  space  of  137  square  yards,  and  the  circumference  of 
the  trunk  near  the  ground  was  almost  four  feet;  it 
was  then  considerably  more  than  a  hundred  years  old. 
Lysons,  in  his  account  of  the  *  Environs  of  London,' 
describes  a  Black  Hamburgh  vine  at  Valentines  in 
Essex,  the  branches  of  which  extended  200  feet,  the 
stem  being  1  foot  13  inches  in  circumference.  It 
sometimes  ^-ielded  4  cwt.  of  grapes  in  a  season. 

New  varieties  of  grapes  are  of  course  only  to  be 
procured  by  sowing  the  seeds.  When  this  is  intended, 
the  grapes  should  be  left  on  the  vine  till  almost  in  a 
state  ot  decay,  taking  cmre,  however,  if  they  be  ex- 
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posed  to  tiie  open  air,  to  cover  tbem  from  the  attuka 
of  birdii.  The  atones,  in  thia  vi-ry  niiiture  statf,  he- 
eonw  of  a  dark  brown  colour;  tliey  are  to  bf  i^ipa- 
nted  from  tbe  pulp,  and  laid  in  a  dry  airjr  placi;  till 
spring.  Mr.  Speeoily.  in  his  work  tirat  published 
in  17^.  recoanniMid*  tbc  brtnpng  together  of  flower* 
ing  branchea  of  two  different  ijiiula  of  grape,  calculn- 
ted  to  modify  or  improve  each  other.  The  FrimtiK- 
iiBc  und  other  hiph-tlavoured  gr;i[ii I  c  nS  -tr^es, 
may  add  Havour  to  other  kinds;  the  M'hitc  Swett- 
wRter  may  be  coupled  with  the  Red  Froiitignac,  with 
the  Alaek  Uvnburgh,  or  witli  tbo  White  Muscat  of 
Alexiadria.  tie  augurs,  that  tlie  beet  aorU  of  grapes 
hitherto  known,  will  at  some  future  day  he  e^tl'emed 
only  as  gecondary  or  inferior.  Mr.  Knight  supports 
I  the#e  vie  W9,  and  indcad  kl*  dOM  IBlMk  tomrdl  their 
accomplisbment. 

Modes  of  Propagation,— 'Hbm  niring  of  new 
yinee  is  by  no  means  a  very  tedloiiR  process.  The 
'  fntit  of  the  eeedling  may  in  general  be  tasted  in 
i  tho  fourth  year;  while  a  florist  waits  patiently 
j  for  five  or  liz  jMtfS*beftn  his  seedling  tolips 
show  flower,  and  perhaps  nurses  his  breeders  as 
many  years  more  before  they  bmk  to  his  ntind. 

Tinet  are  often  propagated  by  layen,  whidi, 
when  rightly  rnrmaprd,  furni  pood  enough  plants. 
Strong  healthy  shoots  from  different  sides  of  the 
■tool  are  bent  down,  generally  in  F«bni«ry,  and 
gently  twisted  or  notched  -,  this  twisted  part  is 
introduced  into  a  flower-pot,  filled  with  fresh 
mould,  and  which  is  sunk  an  inch  or  two  beneath 
ttwanlboa^  la  tiwowine  of  the  gamm«r,  plenty 
of  roots  lire  sent  out  nt  the  doubling,  and  in  au- 
tumn the  offset  is  separated  irom  the  parent 
plant.  In  die  nomriM  noar  London  thit  moda 
j  is  much  practised ;  and  both  parent-plant  and 
I  layers  may  often  be  seen  bearing  fruit,  so  that 
the  kind  can  be  positively  ascertained.  Aber- 
croBliie  dwcribcs  the  mode  of  forming  layers  in 
the  open  ground;  but  the  advantage  of  having 
the  plants  in  flower-pots  i«  evident,  as  a  ball  uf 
MrthoanthnsbepreMnwdtoiheTOOta.  Indeed, 
tlif  routs  fif  the  ^  im  arc  po  liable  to  be  injured 
in  transplanting,  that  flower-pots  should  always 
be  elBpkiiyeda 

Tinei  eve  likewise  extensively  propagated  by 
cnttings.  These  aro  taken  off  at  the  usual  time 
^  of  pruning  in  autumn  or  winter,  and  are  kept 
till  tlie  faSMi\mg  epiing;  merely  by  rinking  thoni 
I  nearly  to  thr  top  in  drr  r:irth.  It  Tvn«  formerly 
considered  of  great  advantage  to  have  an  inch  or 
two  of  eUvood  to  eaeh  catting;  tiie  enttiog  was 
from  a  foot  to  fifteen  inches  long,  and  a  single 
cutting  only  could  in  this  way  be  made  from  a 
shoot.  The  Rev.  Mr.  Michell,  a  philosophical  as 
well  as  practical  horticulturist,  first  introduoed 
thr  tise  of  short  cottings,  about  three  inchcE?  nnd 
a  half  long,  and  sil  consisting  of  the  now  wood, 
property  ripened,  endhavinf  only  one  bod  or  eye. 
Plants  rilst d  in  this  way  he  found  to  be  furnished 
with  more  abundant  roots,  to  come  sooner  into 
b«mng, generally  in  the  awond  year,  and  to  prove 
more  fruitfiil  than  kog  oattings,  with  several 
eyes  and  a  portion  of  the  old  wi>o<3  attached, 
^ese  cuttings  are  often  planted  in  a  nurscry-bed 
in  the  Idling;  bat  th^  aia  nBoh  ibnraided  bj 
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pladng  them,  in  pots,  into  the  bark-bed  of  a  stove. 
KEr.  Midhdl  uanany  planted  his  cuttings  in  the 
naliod  bark,  four  or  five  inches  a.snnder;  being 
short  and  throwing  out  tufty  roots,  they  are  1 
eerily  potted  when  thooght  neoeasavy.  Shoots  of 
strong  gprowth,  it  may  be  remarked,  are  not  good 
for  cuttings,  having  too  much  pith.  Many  gar-  j 
deuers  arc  of  opinion,  that  plants  thus  proctired 
from  cuttings  become  better  rooted,  an  l  ^^r  iw 
more  freely  than  those  from  layers.  There  is 
still  another  and  a  very  speedy  mode  of  propa- 
gating the  i^ne,  especially  the  mote  tendflf  vip 
ricties,  which  will  bo  deaotifaed  when  WO  oome  to 
spoak  of  the  Vinery. 

Cyfwv.— In  Ibrming  n  border  fixr  vinea,  m  mat- 
ter of  primary  consideration  is  that  the  roots 
shall  not  Ih)  able  to  pen»^tr;itf  to  a  wet  subsoil 
To  guard  against  this,  it  is  coamion  to  take  out 
the  earth,  and  lay  lime- rubbish,  fimly  beat  down, 
in  the  bctti  in.  Any  fresh  and  light,  but  rich 
soil,  to  the  depth  of  a  foot  and  a  half,  or  two  feet 
at  moot,  aniweri  perfbetly  welL  In  Franoe  and 
Italy  the  most  experienced  vigncrons  are  very 
scrupulous  about  permitting  any  groes  or  strong 
manures,  suoh  aa  dungs,  to  approach  the  roots  of 
their  fine  vines,  for  fear  of  altering  or  deteriorat- 
ing the  flavotir  of  the  frrnpof  Rotted  turf  or 
clippings  of  box  trodden  under  foot  in  the  high* 
way,  MO  the  manorea  there  profcrred.  They  who 
apply  dun  q^s  arc  cmHiderodas  more  anxious  about 
qnanttty  than  quality.  In  this  country, howew,  i 
we  most  partly  compenaalo  fbr  tho  want  of  a  | 
bright  sky  and  hot  sun,  hj  giring  vigour  to  the 
plants  by  menns  of  manures,  even  if  wo  should  i 
make  some  sacrifice  of  Savour.  Marshall  repeat- 
edly urges  the  necessity  of  this,  and  recommends 
the  digging-in  of  sheep's  droppings  or  the  clean- 
ings of  a  poultry-house  every  year.  Kicol  too  is  i 
a  atrennoue  advocate  fbr  applying  tho  eeaenoo  of  I 

dungs,  hy  watering  vine-borders  with  dunghill 
drainings,  which  he  declares  to  be  the  "  nectar  of 
vegetable  life.** 

In  planting  vines,  it  is  customary  to  ent  dean, 
at  the  end,  the  strong  root  from  which  the 
fibres  proceed.  A  hole  or  trench  is  then  made 
in  the  border,  eorrgqpoaffnv  to  the  lengA  of  the 

main  ront  ;  this  trench  is  formed  with  a  ridge  in 
the  middle ;  and  on  this  ridge  the  woody  part  of 
the  toot  la  bdd,  flie  ibres  sloping  down  on  cech 
side.  If  the  main  root  be  three  inches  under  the 
surface  of  the  border,  it  is  deep  enough.  ' 

Training, — Uitt  long  ago  reoommAdcd  the  j 
training  of  the  principal  stem  of  the  vine  in  a 
serpentine  form,  leading  from  it,  parallel  horizon- 
tal shoots,  at  the  distance  of  eighteen  inches  from 
eaoh  other;  from  theee,  beariog  branohea  are 
produced,  which  are  nailed  in,  in  an  upright  posi- 
tion, by  which  means,  in  bis  opinion,  they  are  lees 
apt  to  put  forth  collateral  shoots,  which  rob  the 
fruit.  Forsyth  has  since  shown  the  advantage 
to  be  derived  from  training  the  hearing-shoots 
also  in  the  serpentine  manner.   This,  it  must  be 

eonfeeaed,  renders  the  leying^n  of  the  eummer- 
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wood  m  TTi:  trouWesorae;  but,  with  a  little  prac- 
tice, and  duo  attention,  all  confuMOD  or  difficulty 
of  that  kind  might  be  turmoanted.  It  is  evident 
that  a  good  deal  more  bearing  wood  can  thus  l>e 
laid  close  to  a  wall,  paling,  or  trellis,  tkan  by  the 
ordinary  method.  Niool  approves  either  of  the 
horizontal  or  ligatg  manner  being  «lo|ited  on 
low  walls  or  trellises ;  but  for  the  grape-huuse  he 
prefers  training  directly  up  the  roof.  It  is  well- 
known  that  in  vinejardt  in  the  win^^oontries, 
the  Htandard  vines  are  seldom  allowed  to  ri»c' 
higher  than  three  or  four  feet.  It  is  found,  that 
against  our  walls  vines  grow  much  stninger  and 
afTurd  larger  grapes  when  not  allowed  to  exceed 
four  ft'vt  in  height.  They  tliu?  enjoy  the  reflect- 
ed lieat  from  the  earth  as  well  as  from  the  wall. 
Vines  are  tberefiwe  fteqaeotlj  plnoed  in  the  low 
intennediate  epeoes  between  peedi  end  neoterine 
tree*. 

The  watering  of  vioM  in  the  tugtm  border,  in 
very  dry  weather,  ii  mnetinMe  neoossary;  but 

not  oftencr,  perhaps,  than  once  a  week.  After 
the  fruit  ia  set,  the  garden-engine  is  occasionally 
used,  and  water  spiinkled  over  the  whole  plant, 
this  being  found  to  promote  the  swelling  of  the 
berries.  Daring  summer  the  vine  may  he  said 
to  be  eonelantiy  in  n  etete  of  pruning.  Thie  eon- 
sists  in  the  regulation  of  all  the  new  shoots, 
sdeoting  the  boarers  for  next  year,  and  displac- 
ing all  lateral,  straggling,  and  supei^uous  shoots. 
In  July,  when  the  fruit  is  formed,  the  bearing- 
shoot  it8clf  is  shortened,  in  order  to  give  vigour 
to  the  bunches.  The  vine  is  eeldom,  by  judicious 
gardenen,  divested  of  any  ef  its  knves,  whioh 
seem  in  this  plant  almost  indispensaUe  to  the 
health  and  swelling  of  the  iraiti 

The  removal  of  n  small  ring  of  outer  and 
inner  bark  from  the  stem  or  principal  brandies 
has  been  found  to  hasten  the  prof^nctiou  and 
maturity,  and  increase  the  si^e  and  iiavour  of 
grapes ;  and  this  practice  is  now  followed  to  some 
extent  in  the  south-west  of  Kncrlnn-l.  The  -.vidth 
of  the  ring  of  bark  taken  out  may  be  from  an 
eighth  to  n  quarter  9t  an  indi ;  the  former  being 
sufficient  if  the  pUnt  be  weak,  the  latter  proper 
if  it  be  luxuriant.  Care  must  be  taken  not  to 
injure  tiie  alburnum.  The  proper  time  for  per- 
forming the  operation  is  when  flowering  is  nearly 
over,  and  when  the  berries  lH*<Tin  to  he  formed. 
In  the  course  of  little  more  than  a  fortnight, 
grannlations  of  new  baric  make  tiieir  nppeacanoe 
on  the  uppf-r  side  of  the  incision ;  these  gradually 
increase,  till  nature  has  restored  the  covering  of 
bark.  The  ring  ofnewly  deposited  bark  is  rough, 
and  becomes  protuberant;  so  that  a  gibbosity 
remains  at  the  place.  The  vino-shoot  swells  and 
becomes  much  larger  above  than  below  the  in- 
cision. On  vines  thus  treated,  the  berries  are 
said  to  be  earlier,  to  swell  much  faster,  and  to 
become  larger  and  better  flavoured,  than  on 
ndgbbooring  vines  left  ummt  In  England,  the 
vine  usually  Mowers  in  the  npr  n  air  towards  the 
end  of  J  uoe  or  bc^ginniDg  of  J^y.  If  the  circle 


of  bark  he  removed  at  either  nf  these  pcrio<ls,  the 
part  will  be  covered  with  new  bark  before  the 
ensuing  winter,  and  no  injury  will  be  •nstuned 
by  the  vlne^  In  forcing-houses,  the  circle  Bhould 
not  be  rptnnved  till  after  the  vine  has  flowered, 
the  precise  time  depending  on  lU  state  of  for* 
wardness.  In  very  old  vines  it  is  not  recom- 
mended that  the  incision  be  made  on  the  mala 
trunk,  bat  on  the  middle-sized  branches ;  snd  it 
may  either  be  made  on  all  the  principal  hcaadu^ 
or  only  on  every  other  branch. 

in  connexion  with  this  practice  may  be  men- 
tioned another,  not  altogether  new,  but  whici 
was  brought  into  particular  notice,  in  a  paniptilet  I 
published  in  1815  by  the  Right  Hon.  Sir  John 
Sinchur,  Bart.  This  consists  in  entirely  remoT-  I. 
ing  the  pnrenebymatono  enter  bark  from  the  | 
stem  and  principal  branchi^R.  but  carefully  pre-  ! 
serving  the  inner  concentric  bark.  The  opentioo  ■  i 
is  performed  in  November,  or  the  begiantng  «f  |{ 
Deosnber.  At  that  season  it  is  easily  done  with  | 
the  common  crarden-knife,  and  tht  re  is  then  little  j 
danger  of  mjunng  the  liber.    The  removing  of  . 
old  and  nigged  bark  from  vines  has  long  bem  J 
practised,  with  the  view  of  preventing  the  leap- 
ing of  insects,  particuUrly  the  red  spider;  bat 
besides  bring  insured  of  exemption  from  thess, 
the  decorticated  vines  are  said  to  make  ftronper 
shoots,  and  the  quantity,  quality,  and  flavour  of 
the  grapes  to  be  thereby  improved. 

Vines  seldom  prodneaboaring-shoots  from  wood 
that  is  more  than  one  year  old,  unlee«  the  oM 
wood  be  healthy  and  well-cut  back.  The  grut 
eb|eel  tbevslbre  iB,io  hnvn  abundanoeof  wwd  of 

t!jis  n^e  in  every  part  of  the  wall  nr  trellis.  The 
bearing-shoots  for  the  following  year  are  com-  , 
monly  left  with  Ibor  egrca  each  *,  the  nndeimit ; 
does  not  bear,  and  conseqnmitly  only  three  are 
cyppcted  to  be  productive;  but  each  of  these  . 
y  leida  two  or  three  bunches  of  grapes,  which  grow  , 
from  the  new  shoots  of  the  current  year,  the  fniit- 
hurh  being  always  opposite  to  the  wood-buda 
Sometimes  more  eyes  arc  left,  and  more  fruit  i<  , 
naturally  prodneed ;  but  it  is  not  only  inferior 
in  size  but  in  flavour.    The  shoots  are  laid  •*  , 
about  eighteen  inches  asunder  on  the  wall,  to 
give  room  to  the  side  shoots.   Miller,  Forsyth, 
and  Speechly,  nidte  in  reooonnending  for  the 
time  of  winter- pruning,  the  end  of  October,  wbea 
the  fruit  is  all  gathered.  Hitt  proposes  to  delay 
it  till  the  end  of  Janwoy,  or  beginning  o(  Feb- 
ruary, affirminp'  thrit  vines  cut  in  Octoltr  m.ike 
weaker  shoots  than  those  pruned  alter  mid- win- 
ter. The  shoots  whiob  wereHatdy  beavsn 
cut  back  to  some  good  lateral  shoot,  and  a  few  ex- 
tended naked  old  branches  are  entirely  renwred,  j 
01  cut  back  to  some  promising  young  sboot* 
In  either  case,  the  cut  is  made  about  so  i»ch 
above  the  bud;  and  sloped  backwards  from  it,» 
as  to  convey  away  the  juice  which  way  exude.  I 

An  intelligent  and  sneoessfiil  Ameriesn  culti- 
vator of  grapes,  furnished  Mr.  Thonia,-!  wifh  thsJ^ 
Mowing  descriptipn  of  the  mode  adopted  by  hixn 
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in  pruning:  ^Betain,  In  Hlw  flirt  pfaMM,  finplf 

one  upright  of  young  f^owth,  which  in  the  win- 
ter should  be  trimmed  down  to  five  or  six  buds. 
The  next  Muon,  alW  on*  bnadi  to  grow  on 
each  side,  which  at  the  winter  trimming  ghould 
be  laid  down  in  a  horizontal  direction.  These 
arms  will  setid  upright  shoots,  which  will  bear 
I  iho  finiit.  The  next  season,  the  amiB  as  wall  as 
)  all  the  upnc^it*^  phoiild  be  cut  off,  except  the  np- 
[  I  right  nearest  the  body  of  the  vine;  and  so  con- 
I  tinue  pruning  each  snoeeasiw year.  Tho  original 
'  upright,  when  the  root  Bhall  he  8tronf»  enough  to 
I  bear  it,  may  be  allowed  to  grow  longer  so  as  to 
,  have  anothier  set  of  arms,  perhaps  about  three 
,  feet  nboTO  tlw  otba%  ftlwnji  taking  care  to  let 
the  arms  grow  from  the  wood  of  the  previous 
year.   When  the  grapes  have  attained  about  the 
I  aiw  of  •  pen,  the  ends  of  the  Inniuiies  bonring 
thetii  may  he  nipped,  that  thpy  may  not  interfere 
1 1  in  growth  with  the  arms  above.  It  is  also  well 
f  to  talte  offtbe  grapes  whibh  ftmn  on  the  upright 
I  shoot  next  the  iKMiy  of  the  vine,  in  order  thus  to 
\  insTire  a  thrifty  shoot  for  an  arm  the  next  season. 
J  The  laterals  or  branches  starting  from  the  bud 
I  over  eaeh  lenf»  ihoald  be  carefnlly  taken  off  ez- 
I  cepting  one  or  two  oyea.    If  they  arc  all  taken 
I        the  bud  which  produces  the  fruit-bearing 
1  branch  of  the  nest  jear  is  wmettnMilbMwd,  and 
I  a  second  growth  of  gmpei  frill  fome times  fttnii 
1  bat  never  ripen." 

'     If  the  wonndi  nuMie  la  the  Mtnnm  or  winter 

pruning  have  not  fully  healed  over,  vines  are  apt 
to  hlecd  when  vegetation  commpnces.  VnrinTis 
remedies  have  been  proposed.  Hitt  recommends, 
t  that  after  wi]iing  the  part  d  ry,  i  t  should  be  beeted 
with  soot  or  with  tmslacked  lime.    Nicol  is  for 
searing  the  bleeding  point,  and  then  smearing  it 
I  over  with  hot  wax.  lAr.  Knight,  flrom  hit  own 
exp"rienoe,  recoriiraenda  a  composition  of  four 
j  parts  scraped  cheese  and  one  part  calcined  oyster- 
!  ahells,  or  lime,  to  be  pressed  strongly  into  the 
I  poini  of  the  wood ;  the  »p  almost  immediately 
I .  ceases  to  flow;  and  if  this  composition  be  pro- 
1 1  perly  applied,  even  a  largo  branch  may  be  tsJ(en 
\  offat  any  eeeaoB  without  detriment  fremtdeeding. 

On  the  open  wall  or  trellis,  grapes  are  very 
I  subject  to  the  attacks  of  wasps.   Some  of  this 
1 1  fiaeetbonohesmay  hosavedhyfarrettadiagthem 
^ '  with  bags  of  crape  or  gauz It  may  be  mon- 
'    tioncd,  that  bunches  which  have  arrived  at  ma- 
,  turity  only  in  the  end  of  October,  may  be  gathered 
:  by  cutting  off  the  ehoola  on  wliioh  they  grow :  if 
the?te  Imj  suspended  in  a  cool  apartment,  the  fruit 
:  will  keep  for  a  month  in  a  tolerably  good  state. 
Bariy  in  the  18th  ceatnry  a  kind  of  fined  walls 
were  first  used  for  the  forwarding,  or  rather  for 
t  the  thorough  ripening  of  grapes,  at  Belvoir-Hiastle 
I  in  RatiBadihim,  wlwra  Hitt,  the  anttor  of  a 
I  *TreatieeoB  Fmit-trees,'  was  an  apprentice.  Mats 
I  f  were  at  the  same  time  thrown  over  the  vin»?s  nt 
|!  night,  to  save  them  from  the  chilling  dews  and 
^iSkoar^ftotli  that  occur  in  April  and  May.  Since 
l|  that  tama'fliied  waU%  with  moveaUe  glais  frames^ 

it  —  
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have  been  mnoh  need;  the  Mue  vines  being 

brought  into  bearing  evi  ry  srcoud  or  third  year,  i 
aad,  in  the  intermediate  time,  prevented  from 
exiiattsting  themedves,  by  the  mnoval  of  the 
floweMtalks  as  they  appear.  Olazud  houses  for 
the  culture  of  grapes  luive  also  been  formed,  j 
under  the  name  of  Yuaaue, — to  be  d^ribed  j 
nnder  that  artide.  Speedily  remarks,  that  good  i 
crops  of  grapes  may  be  obtanied  from  vines  '■ 
trained  against  walls  not  more  thau  six  feet  high, 
bymaUagaseof  mdon^ftaoM  |^asns,a  tempo- 
rary nsnow  roof  being  nade  to  reedva  the 
glasses.  j 

In  a  few  plaoes  fh  England,  vines  are  planted 
in  the  vineyard  form,  in  ranges,  about  twelve 
fret  asunder,  the  shoot?  bein^r  tmincd  in  a  hori- 
zontal direoUon,  to  a  senes  uf  stakes,  three  or 
iiMir  ftet  Ugh,  plaoed  aloag  the  ranges. 

Orafting. — We  must  not  omit  to  mention,  that 
one  sort  of  vine  may  be  grafted  on  another,  in 
the  ordinary  way.  The  operation,  however,  must 
be  performed  with  great  care  and  exactness.  In  | 
this  way,  if  a  wall  have  been  planted  with  kinds 
injudiciously  selected,  they  may,  by  grafting,  be 
very  speedily  changed,  preserving  all  the  advan- 
tages of  having  strong  well-rooted  plants.  In  a 
small  vinery  or  vine- frame,  various  kinds  of 
gr^MS  may  thvs  be  inserted  on  one  stook.  Speech- 
ly  mentions  a  Syrian  vine  which  in  this  way  pro- 
duced sixteen  diffcreni  sorts  of  grapes.  The 
principal  advantage  of  grafting,  however,  is  looked 
for  in  the  modifying  and  improving  of  the  various 
kind?;  the  weak  and  tender  being  grafted  on 
such  lis  are  robust  and  vigorous ;  for  example, 
the  Black  Frontignao,  placed  on  the  Syrian,  is  , 
said  to  produce  well-shaped  large  bunches,  with 
berries  nearly  the  size  of  those  of  the  Black 
Hambntgh.    This  Syrian  vine  is  exedbnt  for  | 

stocks;  and  by  some  horticu!'  urists,  sii  lling 
stocks  of  it,  grafted  with  other  kinds,  are  ac- 
counted preferable  to  eoitiogs  or  layers  of  those 
kinds  themselvea  Yine-grafls  are  gathered  at 
the  time  of  the  winter-pnminc^,  from  bearinc; 
branches ;  and  they  are  kept  sunk  in  light  earth 
till  the  proper  grsittng  season,  whidi  is  about 
three  •weeks  before  the  stock  break  into  bud.  ) 
Those  in  a  hothouse  must  of  course  be  grafted  | 
sevsnd  weeks  before  these  out  of  doorst  1!he 
finer  sorts  are  generally  grafted  by  a|iproadL 

GRAPH ITK.   See  Pldmbaoo. 

GRASSES, — botanically  Graminett  or  Orami'  | 
ttacece.    A  vast  and  most  important  natural  order  | 
of  plants.  It  comprises  probably  one-sixth  of  the  I 
whole  vegetable  kingdom,  contributes  to  the  green  i ' 
parts  (tf  the  world  by  fiur  the  greater  portion  of  \ 
their  verdure,  and  includes  hundreds  and  even 
thousands  of  species  which  constitute  the  daily 
food  of  animals ;  and  yet  it  exhibits  one  of  the 
simplest  structures  which  occur  among  the  per- 
fect forms  of  vegetation,  and  is  one  of  the  most 
thoroughly  natural  orders  known  in  systematic  i 
botany,  aad  combines  such  amazing  spsoifio  va- 
riety with  general  dmpUdty  as  to  be  ctmkparap 
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lively  Tcrjr  easy  of  study  and  arrangement.  The 
grasses  display  to  the  ccunoinist  a  stupendous 
instance  of  the  adaptations  of  plants  to  the  uses 
of  man  and  the  lower  animals ;  they  afford  the 
young  botanist  the  best  illustration  of  the  truth 
and  beauty  of  the  natural  orders  of  plants ;  and 
they  demonstrate,  in  ten  thousand  ways,  by  their 
organism,  their  chemical  transmutations,  their 
connexion  with  soil  and  light  and  air,  and  the 
mighty  and  multitudinous  parts  which  they 
play  between  lifeless  elements  and  living  bodies, 
the  providence,  wisdom,  and  benignity  of  the 
Creator.    They  comprise  all  the  plants  which 
yield  corn,  most  of  thoee  which  constitute  pasture, 
Bome  of  the  best  which  yield  sugar,  and  not  a 
few  which  abound  in  useful  secretions,  grateful 
juices,  and  fragrant  odours.    Their  thousands  of 
species  are  distinguished  from  one  another,  not 
^  only  by  obvious  botanical  characters,  but  by  their 
I  nutritive  values,  their  economical  adaptations, 
their  periods  of  flowering,  their  habits  of  hardi- 
I  ness  and  duration,  their  methods  and  seasons  of 
growth,  and  their  love  or  di»like  of  particular 
soils  and  situations.   Their  flowers,  though  un- 
heeded or  thought  obscure  by  superficial  observ* 
ers,  are  remarkable  for  the  perfection  of  their 
parts,  the  elegance  of  their  structure,  and  the 
blending  of  only  one  set  of  difl*tircntial  marks 
with  an  enormous  variety  of  generic  and  specific 
characters ;  and  either  by  the  texture  of  their 
I  organs,  the  number  of  their  stamens,  or  the  re- 
'  lation  of  their  sexes,  or  especially  by  the  form, 
texture,  appearance,  number,  position,  and  ar- 
rangement of  their  glumes,  paleee  and  scales, 
they  afiord  means  of  a  far  readier  and  surer  dis- 
crimination, than  if  they  were  among  the  most 
gorgeous  and  complicated  glories  of  the  flower- 
garden. 

Oenered  Botanical  Charactert  of  the  Qraaet. — 
The  botanical  characters  of  most  orders  of  plants 
are  too  minute,  intricate,  or  obscure  to  be  readily 
appealed  to  by  any  persons  but  thorough  botanists, 
or  to  be  of  much  use  for  the  guidance  of  ordinary 
cultivators ;  but  those  of  the  grasses  are  remark- 
ably distinct,  easily  observable  in  all  cases  with 
the  aid  of  a  glass,  and  of  the  most  eminent  service 
for  enabling  farmers  to  discriminate  species 
which  present  a  closely  similar  appearance  but 
possess  widely  different  properties  and  values ; 
and  they  require,  therefore,  to  be  known  by  all 
cultivators  who  intelligently  manage  grass  lands, 
or  wisely  prosecute  the  alternate  husbandry. 
The  root,  whether  annual,  biennial,  or  perennial, 
is  fibrous.  The  stem  is  usually  called  a  culm ;  it 
is  woody  and  perennial  in  a  few  species,  but  is 
herbaceous  and  of  only  one  season's  duration  in 
the  vast  majority :  it  is  everywhere  solid  in  the 
I  Bugar-canc,  but  is  commonly  solid  only  at  the 
Joints,  and  fistular  or  tubular  throughout  the 
intermediate  spaces  in  the  rest  of  the  order ;  it 
is  sometimes  but  a  few  inches  high,  as  in 
knappia,  and  sometimes  80  or  100  feet,  as  in 
the  bamboo,  but  generally  from  2  to  6  feet,  as  in 


most  of  the  pasture  and  the  cereal  specie*  ;  it  is 
compressed  in  a  few  species,  but  cylindrical  in 
the  vast  majority  ;  and  it  has  in  all  instances  a 
complete  coating,  and  in  a  few  instances  interior 
secretions,  of  a  silicious  substance  strictly  simi- 
lar to  glass,  and  sometimes  as  hard  and  impene* 
trable  as  a  film  of  flint.   A  sheath,  of  the  natura 
of  a  leaf-stalk,  embraces  the  culm  at  each  juint, 
and  is  slit  on  one  side ;  and  a  leaf  stands  on  each 
sheath,  or  grows  from  it,  and  is  usually  narrow 
and  linear  or  ligulate,  and  has  a  membranaceooi  | 
limb.    The  groups  of  flowers,  in  a  few  cases,  are  | 
bundled  together,  and  enveloped  in  a  general  ■ 
spathe ;  in  some  cases,  are  closely  packed  upon  I 
an  elongated  and  comparatively  thick  rachit;  \ 
and  in  most  cases,  are  arranged  in  spikes,  in  , 
panicles,  or  in  racemes.    The  florets,  in  a  very 
few  cases,  are  dioecious, — in  a  few,  are  monoS" 
cious, — and  in  the  vast  majority  of  cases,  are 
hermaphrodite  or  polygamous ;  they  have  neither 
calyx  nor  corolla,  but  are  supported  by  two  sets 
of  bracts,  the  outer  ones  called  glumes  and 
corresponding  to  the  calyxes  of  other  phints,  and 
the  inner  ones  called  pnleic  and  corresponding  to 
the  corollas  of  other  plants ;  and  they  vary  in 
number  upon  each  spikelet  from  two  or  even 
one  to  several  scores  or  almost  a  multitude.  The 
glumes  occur  only  at  the  base  of  the  group  or 
spikelet,  and  may  belong  cither  to  vie  floret  ox 
to  many  florets ;  the  upper  one,  <^r  even  both, 
are  sometimes  a-wanting;  the  two^re  alternate; 
and  the  lower  one  is  usually  larger  and  mure 
ribbed  than  the  other,  and  frequently  has  iti 
midrib  prolonged  into  an  awn^  The  pale«  are 
usually  alternate  and  in  pairs ;  the  upper  one  is 
commonly  two-veined,  awnless,  and  smaller  and 
more  membranous  than  the  other,  but  is  eoioe- 
times  a-wanting;  and  the  lower  one  is  usually 
keeled,  may  be  either  awnless  or  awncd,  and  may  | 
have  any  number  of  veins  from  one  to  several  or 
many.   Two  scales  firequently  occur  on  the  sides 
of  the  base  of  the  upper  palea,  and  a  third 
sometimes  occurs  in  front  of  that  palea ;  and 
these  are  regarded,  by  the  majority  of  botanists,  i 
as  the  rudiments  of  a  corolla.    The  stamens  in  ^  | 
most  instances  amount  to  three,  in  some  initance*  | 
amount  to  six,  in  a  few  instances  have  some  . 
other  amount,  and  very  rarely  are  indefinite; 
they  have  a  hypogenous  insertion,  and  stand  aD 
round  the  ovary  when  they  amount  to  three  or  ^ 
to  six,  but  next  the  lower  palea  when  they  J 
amount  to  fewer  than  three ;  and  their  filament*  j 
are  long  and  flaccid,  and  their  anthers  bifid, 
linear,  and  versatile.   The  ovary  is  simple 
solitary ;  it  has  generally  two  styles,  and  in  a  very  , 
few  instances  three;  and  each  style  has  a  branched  ,  | 
or  feathered  stigma.    The  pericarp  of  the  fruit  is 
membranaceous  and  thin  ;  and  in  some  cases,  it 
clings  closely  to  the  seeds,  and  in  other  caee*  u 
loose  or  distinct.    Theaecd  contains  a  corn part- 
tivcly  large  quantity  of  turinaor  starchy  albumen ; 
its  cotyledon  is  thin  and  lenticular,  and  lies  oo 
the  side  next  the  lower  palea,  and  turns  its  cdge^ 
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outward ;  its  plumule  and  ndide  ar«  (ymhiiped 
by  the  edges  of  the  cot/ledon^  and  lie  against  the 
side  of  the  pericarp  next  the  outer  palea ;  the 
plumule  ooiuista  of  lerenl  natoally  orcrlymg 
sheaths,  and  is  free ;  and  the  radicle  consists  of 
several  tubercles,  and  commences  its  protrusion 
at  a  verj  early  stage  of  germination. 

Clatsification  of  tk*  grauet. — The  older  bota- 
nists treated  the  grasses  synthotical]y,  and  com- 
prehended  them  in  a  very  small  number  of 
genora;  and  the  more  recent  botaoietc  treat 
them  analytically,  and  distribute  them  into  a 
v«;ry  great  number  of  genera.  Some  of  the 
principal  modem  ehfldfiers  are  Eadlicher,  Kohth, 
Link,  I'alisot.  Raspail,  Trinius,  and  Dumortier; 
and  the  first,  second,  and  third  of  theee  are 
commonly  regarded  as  the  best. 

Endli^w  distributes  all  the  grasaee  into  2^4 
genera;  and  collf^rt*;  these  into  13  tribes,  with 
the  genera  oryza,  phalaris,  panicumi  stipa,  agros- 
tis,  arando,  pappophomm*  dilorie,  avena,  ftetaea, 
hordeum,  rottboellia,  and  andropogon  for  their 
types.  Kunth  brought  together  only  about  2,600 
species,— a  Bumber  vaetiy  hdb>ir  the  real  amount ; 
and  be  grouped  them  into  tribes,  oil  a  dmilar 
principle  to  that  of  Endlichcr,  with  a  conspicu- 
ous genus  fur  the  typu  of  each  tribe.  Loudon, 
in  his  Encycloprodia  of  Plante,  adopted  Kw&th*e 
classification,  and  found  it  to  embrace  108  genera 
of  the  indi§enous  and  exoiio  species  within 
Britain;  and' he  eshibite  13  genera  as  of  the 
paniciira  tribe,  2  of  the  stipa  tribe,  20  of  the 
agrostis  tribe,  31  of  the  bromus  tril)e,  7  of  the 
chloris  tribe,  12  of  the  hordeum  tribe,  3  of  the 
eaccharam  tribe,  3  of  the  oryza  tribe,  14  of  the 
olyra  tribe,  4  of  the  bambusa  tribe,  and  1  of 
anomalous  character  or  uncertain  place.  Link 
claeaifiee  mneh  mem  eysteroatioaltjr}  divides 
according  to  simple  botanical  characters,  and 
sulnlividea  according  to  the  ptinoiple  of  typal 
groups:  and  prodttoes  a  mndi  more  elaborate 
view  of  the  grasses,  and  at  the  sanv  t;rri(  far 
iii'To  fiatisfactory  one,  than  is  afforded  by  other 
arrangements.  Loudon,  in  his  liurtus  Brit&n- 
iilctt%  follow*  Link's  ebuttification,  and  shows  it 
to  have  comprised  within  Britain,  in  1830,  110 
hothouse  species,  bid  greenhouse  species,  and 
hardy  herbaoeous  spedee,  or,  in  idl,  158  genera ; 
and  he  gives  a  tabular  view  of  it  in  reference  to 
these  genera,  which  may  be  advantageously  con- 
sulted, and  which  we  shall  here  briefly  indicate. 
The  fint  eider  consists  of  geneia  vi^t  terminal 
spikes ;  and  comprises  5  genera  of  the  ophiurus 
section,  4  of  the  cenchrus  section,  2  of  the 
hofdeum  eeetion,  h  tit  the  tritieuoi,  and  4  of 
respectively  the  lolium,  thenardus,  the  lappago, 
and  the  aegUops  section*,  Tiie  second  order 
condete  of  genera  with  subterminal  spikes ;  and 
comprises  2  genera  of  the  paspalura  section,  10 
of  thp  chl  -ri?  section,  and  2  of  respectively  the 
sjurtiiut  and  the  cynwdon  sections.  The  third 
order  oonsitta  of  genera  with  one  flowered 
gixucles;  and  oompriees  8  genera  of  the  phalaris 
\  2« 


section,  11  cf  the  ■groetis  feeUoa,  4  of  the 

milium  section,  3  of  the  gtipa  section,  and  4  of 
respective^r  the  calamagrostis,  the  chseturus,  the 
leersia,  and  the  oryxa  eeetions;  but  the  ealuna- 
grostis,  the  leersia,  and  the  oryza  sections  are 
named,  from  their  structure  or  botanical  charac- 
ters, respectively  arundinaceee,  aspercUina?,  and 
hexandia.  The  fourth  order  oonidsts  of  genera 
with  many- (lowered  panicles;  and  comprises  19 
genera  of  the  avena  section,  10  of  the  festuca 
section,  IS  of  the  glycerin  eeetiion,  6  of  the 
cynosurus  section,  and  1  of  the  echinaria  section. 
Tho  Aflh  order  consists  of  subbiflorous  grasses ; 
and  comprises  0  genera  of  tiie  paniemn  seetion, 
2  of  the  ehrharta  section,  2  of  the  actinochloa  sec- 
tion, and  2  of  respectively  the  tristcgis  and  the 
anthoxanthura  sections.  The  sixth  order  consists 
of  villiflorous  grasses;  and  comprises  19  genera, 
all  in  one  section.   The  seventh  order  consists  of 

Ibracteiflorous  grasses ;  and  comprises  3  genera,  all 
In  one  seetioB.  The  eighth  order  eondsts  of 
,  declinoua  grasses;  and  comprises  8  genera,  all  in 
one  section.  The  remaining  genus,  i^geum,  is 
anomalous;  and  it  is  the  same  genus  which 
Kunth's  classification  also  renders  anomalous. 
By  far  the  most  multitudinous  section in  T.ink's 
classification  are  those  of  glyceria,  avtiiu,  triti- 
cnm,  agrostis,  pantenm,  festuea,  phalaris,  and 
hordeum ;  and  these  arc  numerous  in  the  order 
in  which  we  have  named  them,  and  jointly  com- 
prise railker  mm  than  sewn-ninths  of  the  total 
number  of  species.  About  one-fifth  or  2  of  all 
the  grasses  in  Britain  belong  to  tho  glyceria 
section;  about  '111  to  the  avena  section;  about 
■102  to  the  triticum  section  ;  about  *06e  to  the 
agrostis  section ;  about  '066  to  the  panicum 
section ;  about  n)b3  to  the  festuca  section ;  about 
-058  to  the  phalaris  section;  aBdabont*047  to 
the  hordeum  section, 

T/u  Qcneral  rro^rtia  and  I'm  o/  t/te  Oraut*. 
—A  few  of  the  grassee  have  so  unsocial  a  hsbit 
that  no  two  species  will  grow  together ;  but  the 
vast  miyority  are  gregarious.  The  Aiira  prucox, 
on  poor  dry  elevated  sands,  where  it  scarcely 
attuns  a  total  height  of  half  a  foot,>— the 
Ammophila  arundinacea,  the  Eli/mus  arenarixu, 
and  the  Festuca  rubra,  on  the  drifting  sands  of 
the  sea-aoastf-4he  Olyeeria  JtHUantf  the  Aira 
(I'pidl'oi,  and  the  Poa  n'juntict,  in  water,— and 
the  Fettuca  ovina,  the  Festuca  vieipara^  the  Foa 
alpinot  the  JIMtw  dHeta,  the  MeUca  «mUea, 
and  soma  others,  on  heaths  and  in  alpine  situsp 
tions, — are  either  wholly  or  principally  solitary, 
— not,  indeed,  with  the  power  of  keeping  exclu- 
sive possession  of  entire  districts,  entire  hills,  or 
even  entire  acres,  but  generally  in  the  degree  of 
forming  separate  tufts  or  patches,  and  of  refus- 
ing to  combine  with  other  species  within  the 
limits  of  any  one  small  space.  I^ut  almost  all 
tho  other  grasses,  particularly  such  as  form  good 
pasture,  are  so  powerfully  gregarious  as  to  pine 
and  languish  except  whenthety  grow  inconaider- 
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in  the  course  of  the  Woburn  experiments,  and 
detailed  by  jMr.  Sinclair  in  his  Ilortua  Qra- 
mineua  Woburnensig,  clearly  prove  that  any  piece 
of  soil  which  is  cropped  with  a  number  of  species 
of  grasses  will  produce  both  better  and  bulkier 
produce  than  if  it  wore  cropped  with  only  one 
or  two  species.  "  This,"  remarks  Mr.  Sinclair, 
in  a  separate  essay,  though  so  extending  his 
phraseology  as  to  include  herbage-plants  of  other 
orders  than  the  grasses,  "  iB  a  curious  and  im- 
portant fact,  which  has  been  unnoticed  in  previ- 
ous works  on  the  subject,  as  well  as  neglected  in 
practice.  If  an  acre  of  good  land  is  sown  with 
three  pecks  of  ryegrass,  and  one  peck  of  the 
clovers  or  trefoil,  470  plants  only  will  be  main- 
tained on  the  square  foot  of  such  land ;  if  a 
larger  quantity  of  these  seeds  is  sown,  whether 
of  these  two  species  or  of  any  other  two,  the 
extra  number  of  plants  vegetated,  (which  will 
certainly  appear  at  first  if  the  seeds  are  good,) 
will  decay  in  a  short  time,  and  leave  blank 
spaces  to  be  filled  up  with  weeds  or  spurious 
grasses,  or  in  fact  plants  of  different  species, 
supplied  by  the  soil,  manure,  or  neighbouring 
hedges.  But  if,  instead  of  two  species  of  grasses, 
from  eight  to  twenty  different  sorts  are  sown  on 
the  same  soil,  a  thousand  plants  will  be  main- 
tained on  the  same  space,  and  the  weight  of  pro- 
duce in  herbage  and  in  hay  increased  in  propor- 
tion." 

Different  species  of  grasses  of  the  same  natural 
habitat,  of  the  same  botanical  tribe,  and  of  the 
same  adaptations  and  value  for  the  purposes  of 
herbage,  have  very  different  seasons  of  leafing, 
flowering,  and  maximum  vigour ;  and  in  multi- 
tudes of  natural  pastures,  so  many  species  of 
successive  periods  of  flowering  are  intermixed, 
that  some  one  or  other  of  them  may,  in  almost 
any  month  of  the  year,  be  found  in  the  per- 
fection of  its  growth ;  while  in  a  large  garden  or 
botanical  arrangement  of  small  specimens  of 
multitudes  of  species,  a  succession  of  verdure 
and  flowering  throughout  a  great  part  of  the 
year  is  strikingly  apparent.  "  It  is  from  this 
property  of  the  natural  grasses,  connected  with 
a  combination  of  a  considerable  number  of  dif- 
ferent species,  which  are  always  found  in  the 
most  rich  or  fattening  pastures,  that  the  great 
superiority  of  these  over  artificial  pastures,  or  of 
such  as  are  formed  of  one  or  two  species  only, 
chiefly  arises ;  and  hence  it  is  that  the  former, 
whether  formed  by  nature  in  the  course  of  many 
years,  or  by  art  in  one,  (by  sowing  the  seeds  of 
all  the  essential  species,  or  by  stocking  the  soil 
at  once  with  a  sufficiency  of  these  plants,  pr^ 
eluding  thereby  the  introduction  of  spurious 
grasses  or  weeds,)  are  productive  of  a  perpetual 
verdure  and  supply  of  fresh  herbage  unknown 
in  artificial  pastures,  consisting  of  one  or  two 
species  of  plants  only." 

Some  grasses,  such  as  the  Poa  annua,  inhabit 
all  kinds  of  situations  in  almost  all  parts  of  the 
world ;  and  some,  such  as  the  bamboo  and  the 


sugar-cane,  inhabit  only  particular  situations, 
in  a  particular  climate,  and  within  a  very  limited 
range  of  latitude.  The  greater  number  follow 
the  general  law  of  the  whole  vegetable  kingdom, 
and  distribute  themselves  in  groups  appropriated 
to  the  diflfercnt  zones  and  great  natural  diri- 
sions  of  the  world  ;  many  are  capable  of  coltiw 
tion  in  countries  far  distant  from  those  in  which 
they  grow  wild,  or  of  acclimitation  in  latitudes 
considerably  higher  than  those  to  which  they 
naturally  belong ;  and  a  large  proportion  of  the 
indigens  of  Britain,  or  of  any  other  limited  and 
diversified  territory,  possess  such  differences  of 
habit  and  predilection  as  to  dispose  themselves 
severally  throughout  all  varieties  of  soil  and 
situation,  from  the  rocky  surface  of  the  moan- 
tain  to  the  marshy  or  lacustrine  expanse  of  the 
plain,  and  from  the  harsh  and  hungry  debris  of 
the  moorland  to  the  fond  and  fertile  allavium  of 
the  meadow. 

"  The  shades  of  green  colour  in  the  herbage  of 
the  different  grasses,"  remarks  the  writer  already 
quoted,  "  are  numerous  and  highly  interesting, 
as  may  be  proved  by  applying  these  varieties  of 
tints  to  the  test  of  the  practical  system  of 
colours,  by  that  eminent  artist,  G.  Ilayter,  Esq., 
exhibited  in  the  diagram  inserted  in  the  Uortas 
Ericajus  Woburnenais,  or  by  comparing  at  the 
same  and  at  different  seasons  a  select  number  of 
the  leaves  of  distinct  species.    The  colouring 
matter  of  grasses,  when  the  saccharine  and 
mucilaginous  principles  are  in  much  less  propor- 
tion, as  is  found  in  the  leaves  or  lattermath  bte 
in  autumn,  in  general  accompanies  the  solution 
of  the  constituents  of  the  nutritive  matter. 
After  the  first  evaporation  of  the  solution,  the 
green  colouring  matter  may  be  destroyed  and 
again  recovered  successively,  by  alternate  solu- 
tion and  evaporation  in  water  and  in  alcohol." 
The  varieties  in  the  shades  of  verdure,  combine 
with  the  diff*erences  in  the  times  of  vigour,  the 
differences  in  height,  habit,  soil,  and  appearance, 
and  tho  advantages  of   experimenting  with 
diflferent   species,  upon   different   soils,  with 
different  manures,  and  in  different  methods  of 
culture,  to  render  a  grass  garden  or  a  botanical 
arrangement  of  living  grasses,  an  important  and 
very  interesting  appendage   to  an  improving 
estate  or  to  the   grounds  of  an  agricultural 
school. 

Several  grasses,  particularly  AmmophUa  arun- 
dinacea,  Efymus  arenariut,  Poa  marttima,  and 
Festuca  rubra,  possess  such  tenacity  of  life,  such 
reptancy  of  root,  and  such  power  of  extracting 
sustenance  from  the  most  famishing  situation  as 
enable  them  to  grow  and  flourish  on  the  sand- 
hillocks  of  the  sea-shore,  to  arrest  and  bind  into 
consistency  the  blowing  sands  of  the  beach, 
and  to  form  a  barrier  both  against  the  encroach- 
ment of  the  sea  upon  the  coast,  and  against  the 
desolating  of  the  arable  lands  of  the  sea-board 
by  clouds  of  sand-drift.  The  Kli/nuu  arrnariut, 
the  most  robust  of  the  four,  occupies  and  secures 
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the  top  of  the  sand- wreaths ;  the  AmmophUa 
attmihtAdeot  MovrM  and  supports  the  rides;  and 

the  Pod  maritima  and  Festuca  rubni,  stira^gle  on 
the  level  tend,  and  woft  it  into  a  basis  for  a 
solid  accamulatioa.  Plants  of  ih  e  creeping  fescue 
have  beeb  fouttd  on  the  bekch  near  SkcgneM, 
with  rodti  ottomdinig  tix  fael  ih.  the  Uowiog 
aanda. 

The  ftelb  of  niaajr  of  tiie  gruMt  Are  nradbf 

giiioas  and  demulcent ;  and  tbose  of  several  are 
well  Adapted  to  be  used  as  medicine  or  as  food. 
The  toeto  of  fSrUiam  rtpent,  in  particular,  con- 
tain a  large  quanti^  flif  BOtiitive  mattet,  and 
might,  with  projicr  management,  be  tUrticd  to 
almost  aa  goad  account  as  com.  Bee  the  article 
Cb^ci  Grass.  The  leaVee  of  hoth  Triticum 
repens  and  Iloleus  arenaeem  are  eaten  by  dogs  to 
excite  vomitiag.  The  whole  plant  of  AiUhoxan- 
l4tM»  tierdhim,  the  nwts  or Andriipo^n  nere^, 
the  leaves  oi  Andropogon  cilrntum,  ahd  the  culms 
of  Cymbopogon  tehcenonthm,  emit  a  delightful 
atvmatic  fifagraacc,  atid  possess  somewhat  tonio 
properties. 

The  culms  of  a  number  of  the  grasses  form  a 
valuable  material  for  bonnets,  mats,  and  various 
omameDtal  artiides ;  those  of  oefwal  perennial 

grasses  ar<»  cnprible  of  being  manufactured  into 
both  a  finer  and  a  more  durable  plait  than  has 
ever  yet  been  prodnoed  in  Italy ;  those  of  the 
common  hardy  cereal  grasses  are  the  chief  mate- 
rial for  littering  the  cattle  of  the  farm-yard,  and 
giring  form  and  character  to  the  indispensable 
eomposts  of  Ikm-yatd  manure  -,  those  of  the 
common  meadow  grasses  and  of  the  orflinary 
sown-grasses  of  arable  land  combine  with  the 
leavea  and  the  floWeri  of  thor  own  plantt,  and 
sometimes  with  the  hcr^n.7^3  of  non-graminc  u? 
vegctatioil,  to  furnish  much  of  the  grt^n  fodder 
of  sUillttiw  and  the  whole  of  the  hay  of  winter ; 
those  of  the  gigantic  bamboo  eerve  many  pur- 
pMses  of  house-structure  and  carpentry  and  gen- 
eral rural  economy  in  the  East;  those  of  the 
sugar-cane,  the  Sorghum  swAlofMiM,  and  aoitte 
other  species  abound  it^  ^iigaiy  secretions,  and 
either  are  or  might  be  employed  Ibr  yielding  the 
eommon  sota^  of  eonteerae ;  and  ttiose  of  the 
Cyno?-iT':<'-  •*riMniu«,  thmirrVi  tc.r,  flVirous  and  t^'iry 
to  be  useful  as  fbdder,  and  too  dzy  and  unecono- 
mical to  he  eef^dsnble  in  wf  difseb  eApaelty  to 
eithor  man  or  beast,  sustain  the  seeds  of  the 
plant  till  the  severe  and  fruin«hinpf  pea<ion  of  win- 
ter, and  thcil  bear  them  aloft  ahove  t.i»e  thick 
and  dense  carpeting  of  snow  to  feed  many  small 
and  several  large  birds,  which  otherwise  *oa]d 
jnne  with  hanger  or  perish  for  want 
Bollt  tile  edlnie  and  the  Isairee  of  the  nieadoit 

and  the  pasture  grasses  constitute  the  proper  or 
natural  food  of  the  herds  and  flocks  of  the  farm. 
They  oonstitate  "that  oonsfeant  supply  of  esMn- 
tial  food  without  which  the  mofe  iPalaaUe  do- 
mestir  aninmla  could  not  exist  in  any  considera- 
ble number,  or  tor  any  leugth  of  time,  much  loBs 
be  hroQght  to  fhnidi  na  with  the  most  import 


tant  articles  of  clothing,  and  some  of  the  most 
impoirtant  parts  of  food.   Heat,  ndlk,  butter, 

and  cheefte,  wool  and  leather,  with  all  the  con- 
comitant advantages,  such  as  labour,  manure, 
Ac,  which  result  to  the  cultivator  of  the  soil 
from  the  us6  of  cattle,  #ould  be  lost  without  the 
cultivation  of  the  pereilnill  grasses."  Most 
n-asses,  particukrly  iiefore  dowering,  or  at  least 
Mfote  beginning  to  pern  fipom  their  growfaig  to 
their  seeding  state,  possess  a  vniy  perceptible  de- 
gree of  saj^d  jotOes ;  some  are  eiceediugly  rich 
in  the  ta^aHne  deUent  ef  these  juioes,  eoihe 
in  the  mucilaginous  element,  some  in  the  saline 
elorticnt,  soriie  iii  the  bitter  extractive  element, 
and  some  iu  variuus  combinations  of  the  several 
elements ;  any  are  nutritive  or  useful  as  herb- 
age, just  in  the  proportion  in  which  they  con- 
tain these  elements  in  such  amount  and  such 
eootbinations  as  to  oonstitnte  the  proper  aliment 
of  the  gniniiaivorous  animals  ;  and  all  of  even 
the  best  differ  widely  from  one  another  both  in 
the  intrinsic  proportions  of  the  demellts  of  their 
juioes,  and  in  the  relative  proportion  Which  the 
whole  bear  to  the  entire  bulk  of  the  herbage. 
The  juice  of  the  Eit/mu*  at-enanuf,  foi  example, 
alraUnds  in  mgaf ;  that  of  Uie  lipr^t  vatuty  of 
the  Poa  comprexKt  consists  almost  wholly  of  pure 
mucilage ;  and  that  of  the  Feduea  pinnata  or  of 
the  Aidii*  menaetta  oentdns  n  very  large  pro- 
portion of  saline  matter  and  bitter  extractive. 

The  seeds  of  the  grasses  are  the  food  of  all 
grattivoroas  anunals  ;  those  of  the  Cereal  grasses, 
wheat,  barley,  oats,  maixe,  rye,  riCc,  and  miUet, 
and  of  Ilolctu  ^i6atu»,  IMcm  dfnuit*,  and  Poa 
ab^tmicoy  constitute  a  chief  part  of  the  food  of 
man ;  and  those  of  even  tiiie  smalieet  and  moat 
seemingly  worthless  are  capable  of  being  used 
for  the  support  of  animal  life.  The  noaUer  seeds 
are  generally  neglected,  not  beoanse  they  differ 
in  property  from  the  large  cereal  kinds>,  imt  sim- 
ply because  they  art?  ?o  minute  as  scarcely  to 
compensate  the  labour  of  gathering  them.  The 
seed  of  Poa  abj^nnielt  is  very  small,  and  is  used 
as  a  substitute  for  ^theat  only  in  the  peculiar  cir- 
(iumstances,  or  in  consequence  of  the  peculiar 
tastes,  of  the  people  of  Ahjjrsdnia.  The  seeds  of 
ArrLenaiherum  arennceum,  Art'na  falmi,  iyjinu$ 
aremrtns,  Oh/tieria JiuUfUU, DigUaria  aanguifialu, 
Zizania  aquaiica,  Bnmm  iSMffuMi,  and  probably 
some  other  species,  though  ssemingly  ill-adapted 
for  human  food,  have  been  readily  oaten  bv  man, 
aiid  formed  good  substitutes  for  wheat,  both  in 
times  of  scarcity  and  in  semibarbaroUs  countries. 
"It  is  also  to  be  noted,"  remarks  T  u  1  :i  "that 
the  particular  uses  for  which  thtj  sctids  of  cer- 
tain grasses  are  employed,  are  not  peculiar  to 
them,  but  may  be  obtained  froiu  all  the  others, 
with  slight  modifications.  Thus  beer  is  made, 
not  only  fh>M  hariey,  bat  also  from  wheat ;  spir- 
ituous liquors,  not  only  from  our  European  ccre- 
alia,  but  also  from  rice."  In  fact,  a  miiUitude 
of  seeds,  including  those  of  very  nearly  all  the 
graasss,  piinoipally  conrist  of  esacUy  the  proxi- 


Digitized  by  Google 


GRASSES. 


dOO 

mate  prineiiuM  of  a  large  departmeDt  of  titiaM] 

alimLiit,  and  titht-r  undergo  naturally,  or  are 
capable  of  being  inade  to  undergo  artificially, 
snch  chemical  tranamutattons  as  will  fit  them 
for  several  purpose*  of  luxiuj  or  general  econo- 
my. See  the  arti  •!"«  'iERMirfATinx  and  Skkd. 
The  seeds  of  the  anuaal  grasses  are  larger  and 
heavier  than  thoM  of  tb»  pevMmial ;  and  <he 
seeda  of  the  fibrous-rooted  grasses  are  heavier  and 
more  fertile  tbau  those  of  the  creeping-rooted ; 
BO  that  the  former,  in  eaoh  ease,  are  the  fittest 
for  food  and  the  most  suitable  for  cultivation. 
All  grass  seeds,  excepting  ergotted  ones,  and  un- 
der certain  circnmstances  those  of  some  varie- 
ties of  oat  and  those  of  Lolium  temvletUum,  are 
thoroughly  wholesome.  Seeds  affected  with  er- 
got are  dreadfully  deleterious ;  but  they  derive 
all  tiuar  malignltjr  aiid  poiaon  either  flNMn  a  mi- 
nute  fungus,  or  from  some  awfully  tranf<forming 
operation  of  disease,  and  cannot  be  r^rded  as 
a  true  exception  to  tiie  wholeeomenen  of  grass- 
seeds.  See  the  article  Ebgot.  The  seeds  of  oats 
possess  an  exciting  or  stimulating  power,  and 
are  capable  of  producing  effects  too  exiiiiarating 
to  comport  with  sonnd  nutrition  ;  but  they  owe 
this  peculiarity,  not  to  anything  in  their  albu- 
men or  the  matter  of  their  meal,  but  to  an  aro- 
matic principle  which  lies  imbedded  in  the  hoslc, 
and  13  soluhlc  in  alcohol,  and  ought  never,  at 
the  miU,  to  find  its  way  into  intermixture  with 
the  farina.  The  eeeds  of  LeUum  tmidenium,  in 
every  ordinary  condition,  are  powerfully  narcotic 
and  very  seriously  dtietorious,  and  constitute  a 
ti  ue  exception,  probably  the  only  true  one,  to 
the  perfect  wh<desomeness  of  undiseased  grain- 
seeds  ;  yet  even  they  become  wholly  or  at  least 
comparatively  wholesome,  either  when  long  ex- 
poeed  to  wet,  or  when  need  in  the  mannfikcture 
of  beer,  or  when  baked  up  with  wheaten  flour 
into  bread.  See  the  article  Darnel. 

The  Indiffenmu  Oramn  of  Britain. — Only  abont 
125  species  of  grasses,  exclusive  of  varietios,  grow 
wild  in  Great  Britain  and  Ireland  ;  only  a!)out 
22  or  23  of  these  are  peculitu-  to  England  or  Ire- 
land, or  do  not  occur  wild  in  Soothuid;  andaoon- 
siderablc  proportion  of  the  whole  are  either  rare, 
very  coarse,  exceedingly  innutrltioua,  or  other- 
wise of  little  or  no  Wdiie,  or  in  nme  instancee 
I    actually  annoying  to  the  cultivator  of  the  soil. 
'    The  Poa  annua  is  the  most  common  of  all,  thrives 
in  every  kind  of  soil,  occurs  at  all  elevations  be- 
tween sea-level  and  4,000  feet  above  it,  flowers 
almost  through  the  whole  year,  and  appears  to 
be  eaten  and  relished  by  every  kind  of  herbivo- 
rous animal,  whether  bird  or  brute ;  tiie  ffaituea 
ovina  abounds  on  most  of  the  Scottish  mountains, 
constitutes  a  principal  portion  of  their  verdure, 
I    plays  a  chief  part  in  prodndnK  the  finely  fla- 
I    voured  mutton  of  the  lofty  pastures  of  Bi  nlaw- 
ers.  Benvoirlich,  and  oth<'r  alpine  nheepwalks  ; 
I    and  the  Aluf^curnt  pratauii,  the  JJact^lis  ylo- 
I    meraia,  the  Schtdonomn  praiensis,  and  one  or  two 
1   other  species,  besides  bdng  plentiful,  and  oonsti- 


tating  a  hrge  - portion  of  onr  natural  psstuni, 

are  considerably  superior  to  the  best  of  the  hartlr  i 
exotics,  or  at  all  events  to  ryegrass,  in  the  no- 
tritiousness  and  general  excellence  of  thor  heth* 

age. 

The  indigenons  grasses  demand  mr'T  nt  at- 
tention on  account  of  both  their  utility  and  their 
beauty.  They  enter  most  laxgslj  into  the  or- 
peting  of  the  great  majority  of  the  pcrtnancnt 
graas-landa  of  tb«  kingdom ;  thej  compose  ncarlj 
all  the  natural  herbage  of  our  hills,  our  vaDajs, 
and  our  woodlands  ;  and  they  constitute  alrao^  i| 
the  sole  food  of  many  an  upland  fiock,  and  the  | 
principal  sustenance  of  a  very  large  proportioa 
of  all  the  Hooka  and  herds  of  Britain.  "How  in-  | 
teresting,  too,  is  it  t-^  ncnuaint  ourselves  with  | 
the  tribe  of  plants  which  form  the  principal  ma- 
terial  in  the  green  -wislwe  which  ckthes  ih*  (j 
surface  of  our  island — which  perform  ko  impor-  | ' 
tant  a  part  in  the  oolooriog  of  the  picture  which 
Nature  spreads  out  before  us— eo  as  to  render  | 
the  British  Islands,  in  this  respect,  the  admira- 
tion of  foreigners  when  they  approach  our  sbwea 
The  olive  groves  of  the  sunny  south,  notwith- 
standing all  the  pleanng  asaodations  they  coa- 
jure  up,  have  yet  a  grey,  sickly,  and  melancholy  j 
hue ;  even  in  Valumbrosa,  you  con  scarcely  find  : 
a  piece  of  green  eward  whereon  to  recline ;  the  j 
magnificent  masses  of  fnliage  in  a  tropical  cliroe  |; 
either  entirely  usurp  the  aoil,  or  are  broken  into  i 
patches,  leaving  here  and  there  stretches  of  arid  \ 
sand,  on  which  the  eye  cannot  rest  with  pleasure. 
But  here  the  stirface,  while  it  is  left  perfectly 
open,  is  covered  with  a  uniform  and  continuous  |i 
carpet,  kept  by  frequent  showers  in  a  state  of 
such  viv\d  green  that  it  is  not  surprising  Hrcat  j 
Britain  should  have  been  compared  to  a  gem ;  < 
ita  Terdnre  oontnuting  so  beantifiilly  with  the  , 
surrounding  ocean  that  it  maj  well  be  llkansd  j 
to  an  emerald  set  in  silver."  '  ] 

The  indigenous  greases  which,  jointly  with  tbs  J 
creeping  vetch,  constitute  the  principal  spring  and 
snmmer  herbage  of  the  best  natural  pastures  of  I 
Britain,  are  thoannual  meado  w-gras^  the  meadow 
fescue,  tiiie  meadow  foxtaU,  the  meadow  cat-grass, 
the  meadow  catVtail,  the  common  ryegras?.  the  ji 
sweet-scented  vernal  grass,  the  field  brome-gross.  { 
the  round  eockVfoot,  and  the  tali  oat-like  soft 
grass;  those  which,  jointly  with  the  yellow  vetch, 
the  white  clover,  and  the  perennial  red  cl*>f*> 
constitute  the  principal  summer  and  aatuna  l| 
herbage  of  these  pastures,  arc  the  rough-stalked 
meadow-grass,  the  w-..  llv  ooft-grasa,  the  crested  , 
dog's-tail,  the  meadow  -  barley,  the  yellow  oat-  ,| 
grass,  the  smooth  ftsoue,  and  the  hard  Ifessaa;  ' 
and  those  which,  jointly  with  thi-  y;>rrow.  coo-  ^| 
stitute  the  most  vigorously  growing  autumn  ver-  , 
dure  of  these  pastures,  ue  the  manh  bent-gisMr 
the  creeping  wheat-grass,  and  the  creepi^ig 
tis.    Other  plants,  indeed,  particularly  the  rib- 
wort pkntain,  the  sorrel-dock,  and  the  oominoa  , 
buttercupi,  usuatt/  liann  part  of  the  verdure  of 
•uch  pastures i  but,  excepting  in  aoae  degR*  .j 
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ths  ribwort)  or  under  a  preMiiio  of  hunger  from 
the  exhanrtun  of  the  proper  herbage,  these 

plants  are  not  in^STcdicnts  but  pests  and  weeds 
of  the  puturesi  The  grasses  which,  jointly  with 
white  dovar,  btidWoot  dorer,  minkm^  larger 
bird's  •  foot  clover,  the  daisy,  and  some  other 
plants,  constitute  tlie  principnl  verdure  of  the 
natural  piistures  of  elevated  louda  and  of  dry  and 
nadf  foile,  an  the  anmMl  meadoir-gmB,  the 
upright  annual  hrome-grass,  the  alpine  meadow- 
grass,  the  alpine  foxtail,  the  fine  bent,  the  nowj 
beat,  the  lobed  bent,  the  purple  bent,  the  rook 
bent,  the  brown  bebt,  the  crested  bromo-gvace, 
the  soft  brome-grass,  the  nodding  brome-grass, 
the  barren  brome-grass,  the  sheep's  fescue,  the 
wall  feaott^  the  viviparous  feeeue,  the  ghnooiu 
fescue,  the  pubescent  fescue,  the  flat -stalked 
meadow-grass,  the  rcflexed  meadow -frrnts,  the 
meadow-barley,  the  wall-barley,  the  w  aved  hair- 
graaa»  the  erested  hur-graM,  the  Une  melio- 
grass,  the  green  panic-grass,  the  blood-ooloured 
panic-gra^  the  feather-grass,  the  slender  fox- 
tail, the  hairy  oat-grass,  the  upright  mai-graw, 
the  bin  11  1  or-grass,  and  the  paaided  «at*s-taU 
grass.  The  princip;J  indigenous  grap'^i'S,  which 
grow  in  company  with  mossc^  huath^,  rushes, 
eriophomof,  and  other  ooarso  plants,  on  bogs, 
peatj  moors,  and  marshy  grounds,  are  the  water 
hair-grass,  the  tnrfy  Imir-i^ra'??,  the  tnnr«h  Ix'nt, 
the  browu  bent,  the  awued  creeping  bent,  the 
nwnleaa  Inown  bent,  the  oroeping-  rooted  bent, 
the  snaaller-leaved  creeping  bent,  the  white  bent, 
the  water  meadow-grass,  the  knee-jointed  fox- 
tail, the  tall  fescue,  and  tiie  flote  feecne. 

Th€  Periods  at  which  the  Grasses  ripen. — The 
usual  flowering  time  of  each  species  of  the  prin- 
dpal  har^y  graasee,  whether  indigenous  or  exo- 
tio,  is  noted  in  the  aeoount  of  it  in  our  artiele 
on  the  geojos  to  which  it  belongs.  But  the  pre- 
cise ripening  periods  of  all  the  principal  {rra?ses, 
under  exactly  the  same  circumstanoes  of  climate 
and  ooltiTation,  and  in  their  relations  or  snooea- 
siona  to  one  another,  are  a  matter  of  interest  and 
importance  to  every  well-informed  farmer,  and 
were  carefully  ascertained  by  Kr.  Sinclair  as  the 
result  of  ten  years'  observation  and  experiment. 
The  precise  dates  which  he  exhibits,  of  course, 
are  applicable  only  to  the  precise  kind  of  climate 
and  ntoation  in  whidi  his  experiments  were  oon- 
dneiedy  and  state  merely  the  avera^^  time  even 
in  tbesf'  :  y-H  they  can  easily  be  accommodated 
to  wid«ly  ditiWreut  climates  and  situations,  and 
tbqr  slunr  with  the  utmeat  aeeoraey  the  order 
of  succession  in  which  the  grasses  mature  their 
seeds.  According,  then,  to  Mr.  titnciair's  table, 
the  annual  meadow-grass,  Poa  annua^  ripens  its 
aeed  from  the  10th  of  AprU  tiU  the  Jkosts  of 
winter  ;  the  swcct-scentetl  v.jrnal  grass,  Anthox- 
aiitkum  Ddoratum^  from  the  10th  till  the  Wih.  of 
June ;  the  soft  annual  brome-grass,  Bnmm  «!«{- 
lis,  from  the  12th  till  the  20th  of  June;  the 
clove-pink -leaved  hair-grass,  Aira  carifophylla^ 
and  the  bitter  vernal  grass,  AntlwjcaiUhtm  omo- 


rum,  from  the  Kth  tiU  tiw  SOtti  of  June ;  flie 
one-flowered  mdio-giass,  Mdica  unijlora,  the  al- 
pine meadow -grara,  Poa  rrfjnua,  the  narrow- 
leaved  meadow-grassi,  Poa  angxisti/oHot  and  the 
bine  meadow-grass,  SUkria  eaenim^  ttvm  the 
18th  till  the  24th  of  June ;  the  spring  niilkt- 
grass,  ilium  trrnah,  from  the  18th  till  the  25th 
of  June ;  the  sweet-scented  soft  grafis,  HUcus 
odoratus  abont  the  20tb  of  June,  though 
generally  abortive;  the  meadow  foxtail  -  grass, 
Alo^urus  pnUensis,  about  the  30tb  of  June; 
the  barley-like  fescue,  Feihua  owmi  ilen^lbfmw, 
from  the  20th  of  June  till  the  20th  of  July  ;  the 
small-flowered  oat-grass,  At>etia  jKtrr'Jfora,  from 
the  4th  till  the  loth  of  July  j  the  long-flowercd 
brome-grass,  Bromiu  tongi/lerutf  from  the  4th 
till  the  13th  of  July;  the  Hungarian  fescue, 
Festuca  pannonica,  and  the  hnrd  wheat  -  grass, 
Triticum  nardus,  from  the  iih  till  the  17th  of 
July ;  the  glaooous  ftaoui^  JWfuca  gtanca,  from 
the  4th  till  the  24th  of  July  ;  the  field  brome- 
grass,  Bromus  arvensis,  about  the  7th  of  July; 
the  jointed  foxtail  gnuw,  Alopeeurtu  genietdatn, 
from  the  7th  till  the  S6th  of  July;  the  smooth 
meadow-grass,  Poa  prattnsi$,  from  tlv?  H*th  till 
the  17th  of  July ;  the  bulbous  mt^uduw-grass, 
Poa  bvdhom^  about  the  11th  of  July ;  the  woolly 
sofl-gra%,  Uoicus  lanatus,  from  the  ISth  till  the 
24th  of  July  ;  the  common  quaking-grass,  Briza 
media,  from  the  12th  till  the  20th  of  July  ;  the 
oreeping  fieeaae-grass,  Fatuea  mim,  from  the 
12th  till  the  25th  of  July  ;  the  perennial  rye- 
grass, Lolium  perenne,  about  the  i5th  of  July  ; 
the  yellow  oat-grass,  Avem  pubttonOf  from  the 
ifith  tiU  the  SOth  of  July;  the  bine  meadow- 
grass,  Pon  crr^'hrr,  the  roof  bromo-grass,  JJromus 
tectorum,  the  hooded  horn  of  plenty,  Comu^tpia 
0ueuBattmf  the  reflexed  meadow-grass.  Pea  di»- 
tans,  the  rigid  meadow  -  grass,  J'ua  rigida,  and 
the  rough -stalked  meadow-grass ,  Poa  tririalis, 
about  the  16th  of  July ;  the  crested  dogVtail, 
€ynomm$  wUkttaa,  from  th«  16th  tin  the  aoth 
of  July  ;  the  round-headed  cock's-foot,  Dactylis 
fflotneraia,  and  the  wood  fescue,  Festuca  dumeto- 
rum,  from  the  19th  till  the  30th  of  July;  the 
glaucous  cock's -foot,  Daetylu  glaueescensy  the 
striped  cock's-foot,  fhr'y^is  rariejata,  llussel's 
ryegrass,  Loltum  JiusseUianum,  and  the  upright 
brome-grass,  Bromut  artetui,  about  the  Mtti  of 
July;  the  Welch  fescue,  Festuca  Cambrxea,  and 
the  upright  vetch,  Vicia  stricta,  from  the  20th 
till  the  30th  of  July ;  the  wall  brome-grass,  Bro- 
mm»  iia$»iini»i  the  large-panided  brwne- grass, 
Bromus  maximus,  the  flat-spiked  brome  -  grass, 
Bromus  unioloides,  the  wood-millct,  MiUvmeffu- 
sum,  the  hrome-like  feecue,  Feataca  &rvmoides, 
tho  lysgrass-like  feeoue,  Festuea  loliatta,  and  the 
linear -spiked  dog's-tail,  C>/nomrus  erucctfortnis, 
about  the  2l8t  of  July ;  the  American  variety  of 
the  striped  ooekWoot,  Dactylis  variegala  Amai- 
amOf  about  the  S2d  of  July  ;  the  gigantic  brome- 
grass,  Bromifs  ^ijanfeus,  the  slender  oat -grass, 
Avena jrc^Uis,  and  the  meadow  oat-grass,  Aveiia 
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pratensis,  about  the  24th  of  July  ;  the  common 
meadow  catVtail,  PhUum  pratense,  and  the  lesser 
meadow  cat's-tail,  Phleum  pratenu  minus,  about 
the  25th  of  J uly  ;  the  eastern  oat-grass,  A  vena 
orientalit,  from  the  25th  to  the  30th  of  July  ;  the 
water  hair-grass,  A  ira  aquatica,  about  the  26th 
of  July  ;  the  early  hair-grass,  Aira  prcecox,  and 
the  sea-green  meadow-grass,  Poa  ccesia,  about 
the  27th  of  July  ;  the  ciliated  melic-grass,  Mdica 
ciliaiu,  from  the  27th  till  the  3lst  of  July  ;  the 
sheep's  fescue,  FeMuea  ovina,  ahout  the  28th  of 
July;  the  crested  hair-grass,  Aira  cri^ata,  and 
the  capon Vtail  fescue,  FeMuca  inyurus,  about  the 
29th  of  July;  the  crested  brome-grass,  Jlroimu 
cristatiu,  the  slender  fescue,  Feduca  yracUis,  the 
hard  fescue,  Festuca  duriutcula,  the  slender  vari- 
ety of  the  sheep's  fescue,  Festuca  ovina  Unuit, 
the  slender-leaved  fescue,  Festuca  tenui/olia,  the 
meadow  fescue,  Festuca  pratensis,  the  viviparous 
fescue,  Festuca  vivipara,  the  sand  canary-grass, 
Phalaris  arenaria,  the  nerved  meadow-grass,  Poa 
nerrnta,  the  wood  meadow-grass,  Poa  nemoralis, 
the  bulbous-jointed  cat's-iail,  Phleum  nodosum, 
and  the  fertile  meadow-grass,  Poa  fertilis,  about 
the  30th  of  July  ;  the  crested  hair-grass,  A  ira 
cristata,  and  the  giant  lyroe-grass,  Elymus  gipan- 
teus,  about  the  2d  of  August ;  the  deciimbent 
meadow-grass,  Poa  decumbens,  and  the  spelt 
wheat-grass,  Triticum  spelia,  alwut  the  3d  of  Au- 
gust ;  the  slender  wheat-grass,  Triticum  tenue, 
the  dog's  wheat-grass,  Triticum  caninum,  and 
the  common  bent,  Agrostis  vulgaris,  about  the 
4th  of  August ;  the  upright  mat-grass,  Nanliu 
stricta,  and  the  many-flowering  brome-grass,  Bro- 
mus  multifiorus,  about  the  5th  of  August ;  the 
flat-stalked  oat -grass,  A  vena  planiculmis,  the 
glaucous  meadow-grass,  Poa  glauca,  the  procum- 
bent meadow-grass,  Poa  procumbens,  the  wood- 
bent,  Agrostis  sglvatica,  and  the  tall  fertile  fes- 
cue, Festuca  datior  fertHis,  about  the  6th  of  Au- 
gust ;  the  Philadelphian  lyme  -  grass,  Flymus 
PhiladdphicHs,  from  the  6th  till  the  20th  of  Au- 
gust;  Bauhin's  melic-grass,  Mdica  Bauhini, 
about  the  9th  of  August ;  the  hedgehog  lyme- 
grass,  Elgmus  hystrix,  the  jointed  lyme-grass, 
Elymus  genieulatus,  and  the  barren  brome-grass, 
Bromtts  sterilis,  about  the  10th  of  August ;  the 
foxtail-like  fescue,  Festuca  alopecuroides,  from  the 
10th  till  the  23d  of  August ;  the  golden  oat- 
grass,  A  vena  fiaveseens,  about  the  20th  of  August ; 
the  meadow  barley  -  grass,  Ilordeum  pratense, 
about  the  21st  of  August ;  the  lanceolate  fine- 
panicled  bent,  Calamagrostis  lanceolata,  from  the 
2l8t  till  the  30th  of  August ;  the  slender  rye- 
grass, Mium  tenue,  the  narrow  -  leaved  brome- 
grass,  Bromus  angustifolius,  and  the  spear-pani- 
cled  brome-grass,  Bromus  lanceolatus,  about  the 
24th  of  August ;  the  winged  brome-grass,  Bro- 
mus pinnntus,  from  the  28th  of  August  till  the 
5th  of  September ;  the  brown  bent,  Agrostis 
canina,  and  the  bundlcd-leaved  bent,  Agrostis  vul- 
garis faseicularis,  about  the  29th  of  August ;  the 
couch-graM,  Tritiatm  rej>eM,  about  the  30th  of 


August ;  the  awnless  brown  bent,  Agrostis  can- 
ina mutica,  about  the  5th  of  September;  the 
foxtail-like  oat-grass,  A  vena  alopecuroides,  from 
the  6th  till  the  12th  of  iSeptember ;  the  white  or 
couch  bent,  Agrostis  alba,  from  the  6th  till  the 
15th  of  Septeml>er ;  the  florin  grass,  Agrostis 
stoloni/era  lati/olia,  about  the  8th  of  September ; 
very  many  in  the  middle  and  latter  parts  of  Sep- 
tember ;  and  nine  or  ten  principal  ones  in  the 
flrst  half  of  October.  All  the  best  hardy  grasses, 
therefore,  might,  as  to  the  time  of  the  ripening 
of  their  seeds,  be  distributed  into  an  early  sum- 
mer group,  a  late  summer  group,  and  an  autumn 
group,  or  into  three  summer  groups,  for  the  last 
half  of  June  and  the  two  halves  of  July,  and 
three  autumn  groups,  for  the  months  of  August, 
September,  and  October. 

TAi  Comparative  Nutritiouxness  of  some  of  the 
Principal  Grasses. — The  feeding  value  of  the 
straw,  the  hay,  and  the  seeds  of  some  of  the 
principal  grasses,  whether  viewed  in  comparison 
with  one  another,  in  comparison  with  plant*  of 
other  orders,  or  in  reference  to  the  principles 
and  proportions  of  their  alimentxiry  constituents, 
is  variously  exhibited  in  the  articles  on  Fattkk- 
INO,  on  Fodder,  and  on  Food,  and  in  some  other 
articles.  But  the  results  of  Sinclair's  researches, 
though,  in  a  chemical  respect,  far  less  accurate 
and  penetrating  than  those  relied  on  in  these 
articles,  abundantly  deserve  a  special  notice,  in 
this  place,  both  on  account  of  their  strictly  ex- 
hibiting the  comparative  values  of  the  principal 
grasses  among  themselves,  and  of  their  connect- 
ing classes  or  groups  of  the  values  with  certain 
external  characters  which  are  cognisable  by  the 
most  superficial  observation. 

The  quantity  of  nutritive  matter  in  1920  grains 
of  the  leaves  of  each  of  some  of  the  princip*! 
grasses,  in  the  early  part  of  April,  is  as  follows, — 
120  grains  in  tall  oat-like  soft  grass,  1 10  in  darnel- 
like  fescue,  102  in  long-awned  sheep's  fescue,  96 
in  meadow  foxtail,  96  in  meadow  fescue,  94  in  tall 
fescue,  90  in  creeping  soft-grass,  88  in  crested 
dog's-tail,  84  in  smooth  awnlcss  brome-grass,  80 
in  round  panicled  cock's-foot,  80  in  woolly  soli- 
grass,  80  in  meadow  cat's-tail,  80  in  rough-stalked 
meadow-grass,  76  in  nerved  meadow-grass,  70  in 
perennial  ryegrass,  70  in  fertile  meadow-graaa, 
70  in  smooth  fescue,  88  in  wood  meadow-grass, 
62  in  wood  florin,  54  in  common  quaking  gnM* 
52  in  sweet-scented  vernal  grass,  and  42  in  creep- 
ing bent  or  Irish  florin.  The  nutritive  matter, 
too,  is  not  less  diversified  in  composition  than 
diflerent  in  amount ;  and  that  of  the  meadow- 
foxtail  comprises  64  per  cent,  of  starch  or  muci- 
lage, 8  of  sugar,  and  28  of  extractive  and  saline 
principles, — that  of  the  meadow  fescue  comprises 
59  per  cent,  of  starch  or  mucilage,  20  of  s|^r, 
and  20  of  extractive  and  saline  principles, — th»t 
of  ryegrass  comprises  65  per  cent,  of  starch  or 
mucilage,  7  of  sugar,  and  28  of  extractive  and 
saline  principles, — that  of  uiendow  cat's-tail  com- 
prises 74  per  cent,  of  starch  or  muoilage,  10  of 
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Btigar,  and  IG  of  extractive  and  saiiae  prinoi- 
plds,—-tbat  of  eodcVfoot  eoispriwt  69  per  otni 
of  starch  or  mticilage,  11  of  sugar,  and  30  of  ex- 
tiactive  aad  saline  phooiples, — tJiat  of  meadow 
Mt-|;ran  oompfiaei  60  per  oent.  of  afeaTeh  or  mn- 
cil.ige,  10  of  sugar,  and  10  of  extractive  and  sa- 
line principles, — and  that  of  fiorin  comprises  !jj 
per  cent,  of  starch  or  mucilage,  5  of  sugar,  and 
40  of  extractive  and  saline  principles. 

The  proportion  of  t  Jic  nutritive  matter  of  any 
grass  to  its  whule  buUc,  of  course,  is  very  differ- 
ent in  tlie  green  or  Ikywering  state  of  the  gnus 
from  what  it  is  when  the  prasa  hocomes  convert- 
ed into  hay ;  and  the  relative  amount  of  it  in 
both  eottdi^mu,  is  the  ease  of  a  great  nvmher 
of  the  most  common  species,  will  be  found  stated 
in  our  articles  on  the  several  genera  of  the  grass- 
es.  The  chemical  constituency  of  the  nutritive 
matter,  also,  materially  differs  in  the  three  states 
of  flowering,  of  seeding,  and  of  aftermath.    "  I 
found  in  ail  the  trials  I  made,"  says  Sir  Hum- 
]»href  Omvy, "  lln  laigeat  iinetttity  of  truly  natri* 
tive  matter  when  the  seed  was  ripe,  and  least 
bitter  extract  and  saline  matter  i  most  extract 
and  aaline  matter  in  the  antanunl  erop;  and 
most  saccharine  matter,  hi  importion  to  the 
other  ingredients,  in  the  crop  cut  at  the  time  of 
flowering.".   In  the  case  of  the  round  panicled 
oock's-foot,  Daetiflu  fflomeratOf  which  he  states 
for  illustration,  the  nutritive  matter  of  the  crop 
cut  at  the  time  of  flowering  consisted  of  18  per 
cent  of  mgar,  67  of  mneih^,  and  18  of  estrao- 
tive  and  saline  principles,  that  of  the  crop  cut 
at  the  time  of  tlie  seed  being  ripe  consisted  of  9 
per  oenL  of  sugar,  85  of  mucilage,  and  6  of  ex- 
tractive and  saline  princijtles,  and  that  of  the 
afterniat})  crrjp  r<>n<?i';tpd  nf  1 1  per  rnnt.  of  sugar, 
50  of  mucilage,  and  3U  of  extractive  and  saline 
principles.  Tet  all  analyses  of  grasses  or  other 
forage  plants  made  by  Dav}',  Sinclair,  and  their 
contemporaries  must  now  be  cautiously  regarded 
•s  mere  a|yproiimations;  toft,  not  only  were  the 
plots  too  small  and  the  circumstances  of  soil  and 
climate  and  culture  too  limited  for  eliciting  the 
comparative  powers  of  the  different  plants,  but 
the  my  method  by  which  the  nutritive  values 
were  determined,  though  as  good  as  the  chemical 
science  of  that  day  could  suggest,  would  not,  in 
the  present  state  of  that  soienoe,  be  received  as 
accurate  or  conclusive.    Shier,  therefore,  omita 
from  his  edition  of  Davy's  Agricultural  Chemis- 
try the  appendix  of  aaslyses  and  comparatiTS 
vidues. 

The  external  characters  which  Sinclair  ascer- 
tained to  be  associated  with  a  greater  or  less  se- 
cretion of  sons  one  or  other  of  the  nutritive 
principles,  are  so  numerous  as  not  only  to  main- 
tain classificstion  into  groups,  but  in  most  in- 
staoeea  to  give  several  eriteria  to  each  group. 
Sugar  and  mucilage  arc  comparatively  almndant 
in  grasses  which  have  large-jointed  culms,  thick 
and  snoenlent  leaTSS^  and  downyi&ns^ed  flowers ; 
and  the  angar  is  genenll/  in  eaosss  in  sndi  of 


these  as  have  a  light  glaucous  colour.  £xtrac- 
tiTO  matter  Is  comparatively  ahondant  in  grssses 

which  have  small-jointed  culm?,  thin,  flat,  routrh, 
light-green  leaves,  and  pointed  flowers  in  either 
a  spike  or  a  spike-like  panidsk  Gluten  and  mu- 
cilage are  comparatively  abundant  in  grasses 
which  have  mnny-jointed  culms,  smooth  and 
eucculcnt  leaves,  spiked  or  closely  panicled  flow- 
ers, and  large  and  blunt  florets ;  and  sugar  is 
next  in  pro}>ortion  to  the  mucilape  in  such  of 
these  as  have  a  glaucous  colour  and  woolly  flo- 
rets. Bfudlage  and  extraolivs  are  eomparativdy 
abundant  in  grasses  which  have  the  points  of 
their  culms  smooth  and  succulent,  their  flowers 
panicled,  and  tiieir  florets  pointed  or  awned. 
Extractive  and  saline  principles  are  compara- 
tively abundant  in  grasses  which  have  tall  culms, 
flat  and  rough  leaves,  panicled  flowers,  and  thin- 
ly scattered,  pointed,  or  lCQg«wned  florets.  Ex- 
tractive  and  mucilage  are  comparatively  abun- 
dant in  grasses  which  have  strong  creeping  roots, 
flat  and  rough  faaves,  and  spiked  flowers. 

77«r  Comparative  AdapUttions  of  mme  of  tht 
Friacipd  Onu»e$.^8oBa»  of  the  hardy  grasses^ 
when  artificially  raissd  tnm  seed,  in  the  manner 
of  field  culture  cr"  hying  down  to  grass,"  speed- 
ily die  out  are  smothered  and  dislodged  by 
indigenous  grasses  or  other  indigenous  plants; 
and  others  take  such  a  firm  and  sturdy  posses- 
sion of  the  s(nl  as  to  flourish  for  years,  and  main- 
tain a  thorough  resistance  of  eveiy  effort  of  in- 
digenous plants  to  displace  thenu  Of  a  large 
assortment  of  ?uch  grasses  mi-  d  on  rich  and  te- 
nacious soil  in  the  agricultural  garden  of  Dal- 
keith Park,  and  experimentsUj  onltlraM  there 
in  I'^.'M  and  in  the  three  succeeding  years,  the 
following  species  and  varieties  continued,  at  the 
end  of  the  four  years,  to  retain  possession  of  the 
ground,— some,  however,  more  oompletely  than 
others,  or  the  first  in  the  list  more  oompletoly 
than  the  last, — Aira  cce»pUo»a  luteMeMf  ArrhetM- 
tkenm  ov%- 
na,  Futuca  ditniucula,  Ffstuca  hih'acta,  Ilrouuts 
giganteiu,  Poa  pratensu,  JMcm  lanatus,  Festuca 
praieruit,  Fatuca  datior,  Fatuca  keterop/it/ila, 
AffTOtlU  ttdonifera,  Alopeciir'is  ]..raUnn$,  Agrot- 
tit  alba,  A  qro-ttiJi  ccj'illaru,  A^rostis  JU/tar,  Ai'ra 
ccupitom,  Foa  nemoralit  nereoia,  Fm  Minomlis, 
PUetm  pmlenm,  and  IXae^li  glammUa.  But  a 
number  of  other?,  including  some  of  the  bent 
known  and  most  usef^l,  were  found,  in  the  course 
of  the  same  experiments,  to  be  unable  to  retain 

long  possession  of  the  ground.  The  PiXt  aiiti'ia, 
for  example,  though  in  most  natural  situations, 
and  on  almost  every  description  of  virgin  soil  or 
waste  ground  or  exposed  spot,  keeping  up  a  con- 
stant succession  of  germinating,  growing,  flower- 
ing, and  seeding,  from  early  spring  till  the  frosts 
of  winter,  yet,  when  artifioally  sown  on  good  ' 
soils,  becomes  almost  entirely  replaced  by  more 
powerful  grasses  and  other  indigenous  plants ; 
Agroaii  «piio(MWK(i*,  also  an  annuid  grass,  though 
tall  and  strong  enough  to  nudnt^  a  fiur  sturdier 
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XHitest  than  the  preoeding,  diM  out  in  the  open 

jrouiul  in  Scotland  in  consequence  of  being  too 
«nder  to  bring  its  aeeda  to  a  sutiicicnt  degree  of 
naturitj ;  A^rwtis  rupatru  or  AgrottU  Bttacea, 
108  the  same  fault  as  Ajrottit  spica-v^rUi,  and 
teems  at  best  to  possess  a  habit  of  only  biennial 
luration ;  the  annual  ryegrass,  the  common  per- 
mnia].  Holies',  Pacey's,  Stiokn«gr%  and  Devon* 
♦vers  varieties  of  Tjolium  perenne,  "being  all  al- 
owed  to  ripen  without  ahaking  their  soeds  each 
rtxe^*  njs  the  repMt»  have  gone  off  in  the  or- 
ler  named,  so  that  At  present,"  in  1838,  "the 
ast  docs  not  occupy  more  than  one-third  of  the 
turfaco  which  it  originally  covered,  and  the  first 
/ariety  had  to  be  resowa  each  spring,  having 
jsually  about  four-fifths  pcrii^hed       "  /,  ^'7/n 
Ualicum,^'  adds  the  report,  "  possesses  about  the 
amc  permanency  as  the  common  perennial  rye- 
{laH  under  similar  treatment,  being  inferior  in 
ihis  rf'spect  to  the  four  vrArieties  last-named;" 
^j/mut  aibcricut,  in  consequence  partly  of  the 
oil  not  bmng  suffidently  light  taoA  dry,  and 
tartly  of  the  uafavourable  character  of  the  wear 
her  during  t  ::  ■  latter  half  of  the  period  of  trial, 
ras  fully  as  much  displaced  as  the  more  perma- 
lent  varieties  of  ryegraas;  Avow Jlavaeem,  An^ 
hoxardJiuin  oJornti/m,  Cjiiagurut  eritttUuty  Aira 
'caiosa,  and  Poa  trivialit  were  partly  subdacd 
•y  the  unfavourableness  of  the  boii,  aud  partly 
vergrown  and  dislodged  by  stronger  phnte; 
nd  ])oth  the  short  and  the  long  seeded  varieties 
f  Ulifceria  Jluiians,  were  partly  dislodged  by  in- 
Igenona  grasses^  "which,"  says  the  report,  "is 
aiiij  aocounted  for  from  their  naturally  grow- 
ig  in  wetter  soils,  as  well  as  from  their  corapa- 
&tively  dwarf  or  prostrate  habit,  and  the  strag- 
ting  inoiBnidTe  fibrous  nature  of  their  roots.** 
Ail  grasses,  of  course,  as  well  as  all  other  plants, 
•hether  annual,  biennial,  or  le«<<  xr  more  per- 
onial,  are  <juite  at  home,  and  able  to  retain 
ossesaion  for  an  ind^nite  length  of  time,  in  cir- 
jmstancea  precisely  suitable  to  their  natural 
abita ;  and  thejr  begin  to  evince  hardihood  or 
isteUIity,orto  exhibit  comparatively  high  or  low 
owers  of  coping  with  the  disturbing  influences  of 
iltivation,  either  when  removed  to  situations 
sry  different  from  those  which  are  natural  to 
lem,  or  wlien  eulgeeted  to  sudi  treatment  from 
:t  and  such  rivalry  or  antagonism  from  neigh- 
curing  plants  as  more  or  less  contra?t  with  the 
eedom  of  their  wild  condition.   In  any  average 
isortment  of  grasses,  therefore,  <me  group  of 
)ecie8  may  be  most  stable  in  one  set  of  circnm- 
anoesy  another  group  of  species  may  be  most 
■able  in  a  veiy  different  set  of  circumstances 
id  a  third  group  of  species  may  be  equally,  or 
most  equally  stable,  iu  both  the  sets  of  circum- 
ances.   An  experiment,  like  that  in  Dalkeith 
ark  derives  its  main  vatue  from  being  oonduoted 
.  nearly  the  average  cUmate  of  Great  Britain, 
id  upon  soil  closely  akin  in  character  to  tliat  of 
le  best  varieties  of  arable  land;  aud  cannot, 
ithout  eithff  great  cakolatioa  or  vety  serious 


risk  of  error,  be  allowed  lo  guide  the  judgment 

in  reference  to  any  very  colder  or  very  hotter 
situation  than  Dalkeith,  or  to  either  areoaoeous, 
moorish,  dmlky,  or  morsasy  eoQe.  But  assriss 
of  experiments  in  Surrey,  1  y  >fr.  Taunton  of 
Bridgewater,  on  account  of  havui^  been  conduct- 
ed during  eight  years,  on  a  comparatively  exten- 
sive scale,  on  several  somewhat  widely  different 
kinds  of  soil,  and  in  a  certain  degree  supplemcn- 
tarily  to  the  celebrated  Woburn  experiments, 
afford  a  wider  range  of  gnidanoe,  and  deserve  te 
be  particularly  noticed. 

All  varieties  of  ryegrass  sown  by  Mr.  Taunton, 
though  including  several  which  had  bet:u  loudly 
praised  to  him  as  true  perennials,  became  utterly 
extinguished  both  in  beds  and  in  field  culture,  and 
both  on  chalk  soil  and  on  his  deepest  and  richest 
loamy  sand.   "  My  observation  of  some  particuUr 
meadows  and  pastures  in  different  parts  of  the 
kingdom,"  says  he,  "induces  mc  to  believe  that 
some  varieties  of  Lolium  are  in  some  soils  indi- 
genous Mbd  permanent ;  but  my  experience  war- 
rants ma  in  dissuading  from  that  profuse  and 
promiscuous  use  of  ryegrasses  called  perennial, 
which  their  cheapness  and  certainty  of  growing 
too  madi  reeommoid  in  ordinary  praotioe,  unless 
by  a  pre\nou8  experiment  of  several  yeara  it  shall 
have  been  ascertained  that  the  particular  variety 
employed  wiU  prove  permanent  on  that  particular 
stratum  and  soil  whbA  it  is  desired  to  convert  to 
gragg."  Phleum  prafeuj^,  ;vhich  both  its  cheapness 
and  its  valuable  qualities  occasioned  to  be  hugely 
employed  in  the  experiments,  totaUy  vanished 
from  poor  calcareous  heights,  almost  totaUy  van- 
ished from  both  chalky  soil  and  rich  loamy  sand, 
and,  though  plentifully  roaintaining  its  ground 
on  day  land%  suffered  even  there  aradi  ^minu- 
tion  of  height  and  size.  Phleum  nodosum^  though 
a  native  of  some  very  bare  chalk  soils,  died  out 
from  the  experiment  ground,  but  probably  owed 
ita  Allure  to  the  dicing  eflRsoi  of  too  thick 
sowing ;  and  cock's-foot,  the  common  perennial 
meadow-grass,  and  several  other  species,  cannot 
maintain  their  ground  when  too  thickly  sown. 
Phalarisanmdinaenu,\xG\d  its  station  with  nearly 
as  much  vigour  as  on  i^'  nntive  lofly,  mobt,  clayey 
land ;  and  it  also  fiourii>hed  and  retained  all  its 
strength  at  a  meadow-grass  on  low  day  toils- 
Alojxcunu  ffoUntitf  A.  arundinaceut,  and  A. 
TdHntrniiemia,  when  mixed  in  a  clay  meadow 
with  a  dark  moory  mould  on  the  sur&ce,  uiaiu- 
tained  thdr  height,  bulk,  and  abundance  as  well 
as  any  other  gra&sca,  or  even  better  than  some 
or  all ;  and,  when  grown  in  rows  for  seed,  oa 
deep  stuidy  loam,  where  springs  occasionally 
break  out,  were  extremely  luxuriant ;  but,  when 
grown  on  dry  chalky  suil,  tin'  TauntonUiuii 
wholly  disappeared,  and  the  other  two  became 
constderabfy  weak  and  scanty.  **  I  find  it  dilB* 
cult  to  determine,"  says  Mr.  Taunton,  "  which  of 
these  species  affords  the  most  bulky  crop;  for 
where  they  each  partook  of  tho  Ueneht  of  the 
water,  all  were  eztrandy  oopiom.  One  dtarao- 
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ler  common  to  all  attracted  my  attention,  namely, 
that  though  they  stood  till  late  in  the  summer, 
not  having  Wen  wholly  cut  till  after  the  middle 
of  July,  and  after  all  the  seed  had  fully  ripened, 
yet  nuue  of  the  radical  leaves  had  decayed  or 
withered,  bat  all  oentiimed  green,  toA  the  epjthe 
easily  swept  close  to  the  level  of  the  ground; 
whereas,  at  the  same  season,  a  large  proportion 
of  the  ndieal  leave*  «f  many  of  the  other  large 
grasses,  such  as  the  cocksfoot  and  tall  fescues, 
were  already  withered  and  dead,  prescntini?  an 
obstacle  to  the  scythe  in  cutting  and  somewhat 
impairing  the  quality  and  colour  of  the  hay  made 
from  them.  I  could  n'  t  vi-w  oven  this  imperfect 
essay,  without  reflecting  to  what  a  valuable  pur- 
pose eay  tract  of  springy  moist  loamy  sand,  «neh 
as,  under  aration,  is  extremely  troublesome  to  the 
cultivator,  may  be  converted,  by  sowing  it  with 
a  selection  of  graiHsin  which  the  foxtafls  ahonld 
predominate." 

Numerous  sp-'cies  and  varieties  of  agrostis, 
inclusive  of  all  the  Itinda  of  donn,  were  sown ; 
but,  excepting  Agrottri*  eanina,  all  died  out 
C^nosuriu  rri:<t>j'us  remained  throughout  the  cx- 
perimeots,  but  became  more  or  less  scanty  ac- 
cording to  the  predominance  of  siKdons  or 
calcareous  matter.    A>yitn  ]>r<jtf)ms  and  Avfaa 
puUxcn*  not  only  continued  but  increased. 
Avtna  fnmeen*  also  endured ;  but,  in  spots 
where  flie  icnl  was  not  argillaceous  enough  to 
cncouraj^e  a  luxuriant  gr<jwtfi,  it  diminished  and 
Iwcame  insignificant ;  "  yet,"  remarks  Mr.  Taun- 
ton, "it  is  so  rich  in  its  qualities,  and  so  nniveraal 
a  citizen  of  the  word,  that  there  is  no  Foil,  from 
the  lightest  calcareous  loam  to  the  stifiTest  day, 
into  which  I  would  not  introduce  it,  where  I 
wanted  to  produce  a  permanent  turf."  Daettfli$ 
glomerata  maintained  its  bulk  in  most  of  the 
situations  where  it  was  tried  ;  but  it  dislikes  both 
dense  and  very  wet  clay  and  any  soil  which  is 
quite  destitute  of  clay  ;  an'l  it  did  not  succeed 
either  on  pieces  of  very  stiff  clay  land,  or  on  the 
elevBted  pvrts  of  the  chalky  downs.  Daetylit 
cyjKMKro/ffri  remained  tlirtjugliout  tlie  eight  yean-  ' 
on  deep,  silidous  sand  in  a  thicket  of  oak,  but 
becinie  crowded  tad  apparently  weakened  by 
exhaui^tion.  Fkdwea  dakor  fertUit  was  the  larg- 
est nnd  most  vigorous  grass  in  the  collection,  and 
muiutuned  its  superiority  in  the  light  soil  as  well 
as  in  thettfcng  olaj.  FtthuapratentU  abounded 
and  increased  on  comparatively  good  parts  of 
calcareous  loamy  sand.  Festvea  ovina  hordei/onnu 
was  remarkable,  not  only  for  its  dnrability,  but 
for  the  largeness  of  its  produce  and  for  the  thick- 
ness and  fineness  of  its  turf.   Fatuca  heterophi/Ua 
and  Fatuca  dnmetorum  also  succeeded  excellently 
on  the  hills.   FlMuea  arundinacea  survived  on 
calcareous  loamy  sand,  hut  sulTcrod  from  the 
want  both  of  day  and  of  moisture.  Bromut 
littontu  beeame  hanh  and  enrled  in  its  ibliage 
during  hot  weather,  and  dwindled  avray,  even  in 
the  most  favourable  drcumstances,  into  compara-  i 
tive  scantiness.    &jfmm  emnniM  retained  its  | 


ground;  but  Elymi  ccmaden«i*,  maximus^  arm- 
aritu,  geniciUaiu»y  and  virginicu*  disappeared. 
Hoicaa  lanatut,  not  only  kept  its  place,  but  mis- 
chievously luxuriated  over  the  lighter  parts  of 
sandy  soils.  Rokm  moUui  maintained  its  place 
on  a  toll  of  chalk  intermixed  irtth  aOnvial  flhit 
gravel  Hordeum  praterm  maintained  its  growth 
and  possessed  considerable  value  upon  clny  mead- 
ows, and  even  snrvitvd  en  calcafsons  sandy  loam. 
Tritica  dongatum^  medium,  littoreum,  and  rigi- 
dum,  held  their  place,  bat  diminished  in  both 
eize  and  strength  as  the  soil  became  less  soft  and 
porous.  **  Of  the  Poa$"  says  Mr.  Tatinton,  '•  many 
have  disappeared ;  but  I  am  gratified  liy  disco- 
vering that  the  rich  Poa  anguttijolia  retains  its 
position  as  well  on  light  dry  caleareons  loamy 
sand  as  on  moist  calcareous  pandy  soil,  and  on 
loamy  claj  \  but,  from  its  propensity  to  increase 
by  its  runnii^  roots,  it  soon  starves  itself  in  a 
very  moderate  bulk,  if  sown  in  bada  alone ;  and 
the  iTi"^»  valuable  use  of  this  grawi  probably'  will 
be  found  to  consist  in  the  sparing  introduction 
of  the  seeds  among  other  grasses.  Where  Poa 
nemoralii  had  been  planted  on  trenched  mWn  fn  i 
my  phmtations,  which  have  now  grown  so  thick 
as  to  have  smothered  all  other  grasses  nnder  them , 
tliis  Poa  has  increased  and  overspread  the  whole 
space:  its  rich  nutritious  quality,  its  beautiful 
and  perpetual  verdure,  and  above  all,  this  quality 
of  flourishing  under  a  dense  cover  of  trees,  appear 
to  me  to  render  it  peculiarly  valuable  for  the 
particular  purposes  of  rendering  ornamental,  and 
also  of  turning  to  a  proftt,  the  site  of  grown  up 
plantations  and  thick  gr nves,  which  usually  are 
in  a  state  of  complete  nakedness.  On  several 
beds  of  eoBrideraUe  extent,  whereon  I  had  raised 
the  Poa  iiemoralit  on  open  ground,  it  was  nearly 
overpowered  and  exterminated  by  other  grasses. 
Poa  vireat  continues  to  flourish  on  a  spot  of  clay 
land  where  I  had  originally  sown  it." 

Rome  grasses  which  yield  great  bulk  of  produce 
and  possess  a  considerable  or  even  large  propor- 
tion of  nutritiveness,  are  ImstHy  condemned  by 
multitudes  of  farmers  on  account  of  their  coarse 
appearance.  Cattle  select  their  food  by  an  in- 
stinctive recognition  of  wfadeeomeneai,  nniver- 
sally  and  most  benignly  conferred  on  them  by 
the  all-'^-^ncv'-lent  Creator, — and  they  treat  grass- 
es, not  at  ail  aco(ffding  to  their  appearance,  but 
wholly  aoMwding  to  tiielr  odour,  their  flavour, 
and  their  intrinsic  properties ;  but  unreflecting 
farmers  select  or  approve  the  herbage  of  their 
farms  alroeet  solely  by  the  eye,  and  are  Bable  to 
reject  with  scorn  any  newly  imported  grass  which 
seems  any  way  akin  in  bulk  and  roassiveness  to 
the  bulnishes  or  the  sedges.  "  I  have  often  ob- 
served, in  showing  even  very  intelligent  farmers 
my  collection  of  grasses,"  .-  tyn  Mr.  Oorrie  of 
Annat,  *'that  if  any  species  shewed  strength  of 
stem,  with  luxuriance  of  herbage,  and  eonse- 
fl'icntly  proml.'^ing  extraordinary  weight  of  forage, 
that  spcciM  was,  without  hesitation,  pronounced 
ooarse  and  unworthy  of  further  attention,  till 
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the  opinion  of  a  hone  or  a  oow,  m  a  qualified 
reference,  was  taken  on  the  subject."  Among 
the  useful  grasses  which  have  been  more  or  less 
neglected  on  account  of  their  coarse  appearance, 
are  Ftstuca  datior,  Elymu*  sibiriau,  Lolium  Ita- 
licum,  Olffceria  aqwiiica,  and  some  of  the  very 
promising  species  which  have  been  recently  in- 
troduced from  America. 

Afixturet  and  Sowing  of  GroM  Seeds. — Mixtures 
of  grasses,  except  in  very  rare  instances  and  upon 
some  of  the  poorest  and  most  refractory  kinds  of 
land,  are  vastly  superior  to  solitary  species;  mix- 
tures of  a  considerable  number  of  kinds,  or  at 
least  of  from  three  to  nine  or  ten,  are  generally 
much  superior  to  mixtures  of  only  two;  and 
mixtures  which  include  one  or  two  species  of 
other  herbage  plants,  particularly  of  clovers,  the 
vetch  group,  or  of  yarrow,  are  often  decidedly 
superior  to  mixtures  consisting  wholly  of  grasses. 
But  widely  diSerent  mixtures,  partly  as  to  the 
several  species  employed  and  partly  as  to  the 
proportions  of  each,  arc  required  for  respectively 
argillaceous,  arenaceous,  calcareous,  moorish,  and 
morassy  soils ;  and  widely  diiTorent  mixtures,  as 
to  at  once  the  habits,  the  proportions,  and  the 
natural  duration  of  the  species,  are  required  also 
for  respectively  water-meadows,  dry  alluvial  mea- 
dows, the  lea  lands  of  arable  ground,  the  perma- 
nent pastures  of  the  hills,  and  a  conjoint  cropping 
in  the  alternate  husbandry.  Several  or  even 
many  equally  good  mixtures,  too,  as  to  both  spe- 
cies and  proportions,  might  bo  made  for  almost 
any  one  of  the  classes  of  either  soils  or  purposes ; 
and  one  set  of  mixtures  might  be  selected  to  suc- 
ceed best  in  the  earlier  periods  of  growth,  and 
another  set  to  succeed  best  in  the  later  stages  of 
growth,  while  the  two  might  be  equally  produc- 
tive upon  the  average  of  their  duration  or  within 
the  cycle  of  the  purpose  which  they  are  raised  to 
serve.  Some  species  of  grasses,  likewise,  are  in- 
comparably more  exacting  than  others  as  to 
pulverization  of  soil  and  artificial  fertilization 
with  manures;  some  permit  an  easy  access  to 
troublesome  weeds,  while  others  most  sternly  re- 
sist them ;  some  extract  from  the  soil  a  consider- 
able proportion  of  the  principles  which  are  pecu- 
liarly needed  by  com  crops,  while  others  make 
no  inroad  upon  these  principles,  and  largely  con- 
tribute to  the  accumulation  of  others ;  and  many 
mixtures  might,  with  reference  to  these  several 
chisses,  be  so  composed  as  to  develop  adaptation, 
not  less  to  the  time  of  their  actual  growth,  than 
to  the  precurrent  circumstances  of  the  land,  and 
to  the  anticipated  or  intended  circumstances  of 
after-cultivation.  Mixtures  of  grasses  among 
themselves,  and  particularly  mixtures  of  grasses 
in  combination  with  other  forage  pLints,  are  thus 
capable  of  being  made  vastly  more  numerous 
than  almost  any  farmer  has  ever  imagined, — and 
all  in  perfect  harmony  with  the  wisest  economy, 
and  in  wonderful  and  interminable  subserviency 
to  variational  rotations,  and  to  the  utmost  nice- 
ties of  all  peculiarities  of  either  soil,  situation,  or 


purpose.  We,  therefore,  cannot  attempt  even  to 
frame  an  index  to  the  number  or  groups  of  mix- 
tures which  farmers  might  find  profitable ;  and 
must  content  ourselves  with  merely  mentioning 
a  few  of  the  more  obvious  ones  which  have  been 
recommended  by  skilful  and  well-known  experi- 
mentalists. 

Rich  old  pasture  land  returned  to  grass,  after 
having  been  broken  up  and  subjected  to  a  course 
of  arational  cropping,  may  be  sown,  at  the  rate 
of  five  bushels  of  seeds  per  acre,  with  a  mixture 
of  meadow  fescue,  meadow  foxtail,  round  cockV 
foot,  tall  oat-like  soft  grass,  ryegrass,  meadow 
catVtail,  crested  dog's-tail,  yellow  oat,  meadow 
oat,  hard  fescue,  smooth-stalked  meadow-grass, 
fertile  meadow-grass,  nerved  meadow-grass, 
marsh-bent,  fiorin,  creeping  vetch,  cow  clover, 
and  white  clover.  This  mixture  is  an  artificial 
improvement  on  that  which  naturally  grows  on 
the  best  pastures,  and  simply  rejects  the  worst 
plants  of  the  natural  mixture  and  adds  one  or 
two  prime  ones ;  and  it  was  experimentally  tried 
by  the  late  Mr.  Sinclair,  with  the  express  view 
of  ascertaining  the  difference  between  its  produce 
and  that  of  the  natural  pasture.  The  piece  of 
grass  ground  broken  up  for  it  was  cropped  during 
five  years  with  successively  oats,  potatoes,  wheat, 
carrots,  and  wheat ;  it  was  found,  at  the  end  of 
the  five  years,  to  have  suffered  a  very  considerable 
diminution  of  its  organic  constituents;  it  was 
then,  in  preparation  for  the  grass-seeds,  manured 
and  pulverized ;  and,  between  the  time  of  their 
being  sown  and  the  commencement  of  frost,  it 
received  a  top-dressing  of  a  dry  compost  of  lime, 
vegetable  mould,  and  rotten  farm-yard-manure. 
The  produce  of  the  first  summer  was  cut  and 
weighed  on  the  1st  of  July,  and  was  found  to  be 
one-eighth  greater  than  fhat  of  the  original  or 
natural  grasses  on  the  same  piece  of  ground ;  the 
produce  of  the  first  aftermath  was  found  to  l)0 
one-fifth  less  than  that  of  the  original  grasses ; 
and  the  produce  of  the  whole  of  the  second  year 
was  found  to  be  one-eighth  greater  than  an  ave- 
rage year's  whole  produce  of  the  original  grasses. 

Sandy  upland  soils,  which  are  broken  up  for 
the  double  purpose  of  extcnninating  some  of 
their  weeds  and  least  valuable  herbage,  and  of 
fertilizing  themselves  by  processes  of  pulveriza- 
tion and  by  adding  to  them  clay  or  marl,  may, 
according  to  Sinclair's  recommendation,  be  sown 
with  a  mixture  of  3  pecks  of  barley-like  sheep's 
fescue,  3  pecks  of  cock's-foot,  1  peck  of  crested 
dog's-tail,  2  pecks  of  yellow  oat-grass,  1  peck  of 
ryegrass,  1  peck  of  flat-stalked  meadow-grass,  \\ 
peck  of  various-leaved  fescue,  2  pecks  of  hard 
fescue,  1  lb.  of  lesser  bird's  trefoil,  and  3  lb.  of 
white  clover. — Or  any  average  hill  land,  for  per- 
manent sheep  pasture,  may,  according  to  the  re- 
commendation of  Mr.  Stirling  of  Glenbervie,  be 
sown  with  a  mixture  of  9  lb.  of  fox-tail,  i\  lb.  of 
cock's-foot,  3i  lb.  of  meadow  fescue,  4i  lb.  of 
hard  fescue,  4^  lb.  of  Italian  ryegrass,  3  lb.  of 
red  clover,  4  lb.  of  yellow  clover,  4  lb.  of  white 
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clovor,  8  lb.  of  Timothj'gnas,  8  lb.  of  lib-graH, 
and  1  lb.  of  jtixom^ — Or,  aooording  to  the  recom- 
meadatioa  of  llMsn.  Oibbfl  of  Iioiidop,  light 
soils  for  pennanent  pasture  may  be  sown  with  a 
mixture  of  3  lb.  of  p«reniuai  ryegrass,  3  lb.  of 
Italian  ryegrass,  fi  lb.  «f  UMdow  fin4ail,  4  lb.  of 
coclcVfoot,  "  IVi  of  mcaf^oiv  fescne,  2  lb.  of  hard 
fescue,  1  lb.  of  rough-stalked  meadow-grass,  2 
lb.  of  amootb^UlkodiBMidow-grass,  3  lb.  <^  wood 
meadow-grass,  2  lb.  of  Bweet-sccntcd  vernal 
grassy  S  lb.  of  Timothy  grass,  4  lb.  of  red  elover, 
5  lb.  of  white  oloTer,  wid  3  lb.  of  perennial  red 
oloTer;  and  hMVf  iOilt  ftr  permanent  pasture 
may  be  sown  with  a  mixture  of  4  lb.  of  perennial 
rye-grass,  4  lb.  of  Italian  rye-grass,  8  lb.  of 
nwdow  fbs-tail,  d  Ib^  of  oodeVfbok,  8  lb.  of 

mr-ar^ow  fescue,  1  lb.  of  hard  fescue,  2  lb.  of 
rottgh-stalked  meadow-gras^  1  lb.  of  nnooth- 
stalkod  noidow-grass,  4  IK  of  wood  iiMidow- 
grass,  8  lb.  of  sweet-scented  vernal  grass,  4  lb.  of 
Tiraothy-gruss,  5  lb.  of  red  clover,  6  lb.  of  white 
clover,  and  4  lb.  of  perennial  wlutu  clover.  The 
reasons  for  iBtomizing  such  short-lived  plants 
as  Italian  rrptrrass  and  biennial  red  clover,  are 
that  they  spring  rapidly  up,  afford  herbage 
daring  tho  flint  jtut  for  stock,  and  then  die  oat 
to  give  place  for  the  dilTi  -i  n  ami  tho  increased 
bulk  of  the  other  plants,  and  that,  on  the  other 
hud,  the  more  durable  plants,  if  sown  without 
them,  must  cither  be  sown  so  thin  M  not  to  dSard 
herbage  fsr  st  ck  in  the  fir'?t  year,  or  bo  thiclc  ns 
to  iacotnmode  and  strangle  one  another  m  the 
Moond  and  following  yoars. 

F  IT  dry  lands,  a  good  addition  to  nil  judidoos 
mixtures  of  true  grasses  and  clovers,  be  the 
mixtares  what  they  may,  is  from  S  to4  Ilk  of 
sheep's  fescue  to  every  acre  of  elevated  sheep 
pasture,  and  10  oz.  of  yarrow  to  every  acre  of 
light  low  land.  But  for  heathy  or  moory  lands, 
which  have  been  ptied  and  bdnied,  or  which 
have  been  otherwise  operated  upon  with  a  view 
to  the  improvement  of  their  capeoiUes  for  herb- 
■fo,  only  the  eheapest  and  most  tuSh  mixtares 

can  be  afforded.  When  th*'  Imr^g  :iro  Il'SS  than 
600  feet  of  altitude  Above  sea  levels  and  are 
tolstBbly  dry,  n  saffiefent  mtxtare,  sJong  with 
n  oom  crop,  may  be  either  2  )  lb.  of  mix^  d  hay 
Beed^,  find  lbs.  of  white  clover,  or  17  lli  of 
mixed  hay  seeds,  3i  lb.  of  Italian  ryegraius,  and 
0^  lb.  of  white  clover, — and  without  a  oom  crop, 
may  be  cithrr  lb.  of  mixed  hay  seed,  6^  lb.  of 
white  clover,  and  two-thirds  of  ft  boshd  of  rye 
or  batlex,  or  tl  lb.  of  nixed  hay  seeds,  4^  lb.  of 
Italian  ryegrass,  6|  lb.  of  white  clover,  and  two- 
thirds  of  a  bushel  of  rye  or  barley.  If  the  lands 
jure  wet,  part  of  the  mixed  hay-seeds  may  be 
■ttbetttuted  by  from  14  lb.  to  34  lb.  of  Timothy 
grass,  from  2  lb.  to  3j  lb.  of  rough-stalked 
meadow-grass,  from  1  lb.  to  2  lb.  of  meadow  soiV 
grHSpnndlrom  1  lb.to  tlLoffietin;  and  if  the 
lands  are  5(>i  fret  nr  up\rnrd9  of  altitude,  above 
the  level  of  the  sea,  esiK-cially  if  they  are  dry 
and  intended  for  sheep  pasture;  the  whole  mix- 


ture may  consist  of  2#  lb.  of  sheep's  fescue,  1 
lb.  of  xigzag  hair-grass,  2  lb.  of  hard  fescue,  and 
S  lb.  of  perennial  red  clover. 

Pasture-land,  when  intended  to  produce  the 
greatest  possible  quantity  of  good  herbage  during 
the  montiis  of  winter  and  enriy  spring,  obrioasly 
requires  to  be  sown  with  a  peculiar  selection  of 
grasses  and  if  it  be  of  any  ordimoj  quality,  it 
may,  according  to  the  vsooamwndation  of  the 
late  Mr.  Sinclair,  be  advantageously  sown  with  a 
mixture  of  4  pecks  of  cock's-foot,  3  pecks  of 
meadow  fescue,  |  of  a  peck  of  meadow  cat's-tail 
or  true  Timothy-grass,  1  peck  of  broad-leaved 
bent  or  florin,  2  pecks  of  tall  oat-like  soft  grass, 
2  pecks  of  bufnet,  Q  lb.  of  perennial  red  clover, 
aiMl  8  Hk  of  white  dofer.  If  the  lead  have  very 
heavy  soil,  and  be  constantly  depastured  with 
cattle,  some  tall  fertile  meadow-grass  ought  to  be 
added  to  the  mixtavs;  and  if  the  land  haw  a 
poor  soil  and  peMSiSttHisiderable  eleVBtifliOyaome 
woolly  soft  grass  ought  to  be  !idd«»d, 

A  water  meadow,  with  a  light  soil,  may  be 
eown  with  a  mixture  of  S|  Ibw  of  florin,  1^  lb.  of 
meadovr  foxtail,  1  lb.  of  kliaceous  fescue,  2h  lb.  of 
meadow  fescue,  H  lb,  of  tail  fescue,  2^  lb.  of 
floating  glyoeria,  6  Hk  of  Italian  ryegrass,  7  lb. 
of  perennial  ryegrass,  1  lb.  of  reed  canary-graea, 
2  lb.  of  Timothy-grass,  ^  lb.  of  rough-stalked 
meadow-grass,  and  3  lb.  of  greater  bird's-foot  tre- 
foil A  water  meadow,  with  a  heavy  soil,  may 
be  sown  with  a  mixture  of  2|  lb.  of  florin,  1|  lb. 
of  meadow  fox-tail,  3  lb.  of  loliaoeous  fescue,  2| 
lb.  of  meadow  fosen^  9  Ok  of  tall  ftseos,  S|  Ik 
of  floating  glyceria,  6  lb.  of  Italian  rrf>|:;TnsF,  7 
lb.  of  perennial  ryegrass,  1^  lb.  of  reed  canary- 
graw,  3^  lb.  of  l^othy  grass,  3^  lb.  of  rough- 
stalked  meadow-grass,  and  2  lb.  of  greater  bird's- 
fo^t  trefoil.  A  water  meadow,  of  medium 
quality  of  soil,  may,  of  course,  be  sown  with 
quantities  intermediate  between  those  for  the 
light  soil  and  the  heavy  soiL  In  all  cases,  also, 
a  bushel  of  rye-seeds  per  acre  may  be  sown  to 
shelter  the  seedling  meadow  grassss;  and  when 
the  expense  (  f  tlic  mixtures  is  felt  to  be  an 
objection,  this  may  be  lessened  to  the  anionnt  of 
fh>m  4i.  to  0s.  per  aore  by  exdodii^  the  meadow 
fox-tail,  and  taking  only  half  the  quantity  of  the 
greater  bird's-foot  trefoU.  "  Hnder  most  circum- 
stances, however,"  says  Mr.  iiawson,  the  recom- 
mender  of  the  mistnne,  **  it  will  be  advisable  to 
retain  the  full  quantity  of  the  greater  bird's-foot 
trefoil,  not  only  from  its  being  the  beat  adapted 
of  the  dover  tribe  for  withstanding  exoem  of 
moisture,  but  also  from  its  atUiinIng  to  full 
maturity  at  a  late  period  of  the  season,  when  the 
growth  of  the  grasses  generally  becomes  less 
vigorous." 

A  mixture  for  sowing  with  a  grain  crop  in  the 
alternate  husbandry,  whether  the  forage  is 
intended  for  one  year,  for  two  yean,  or  even  for 

three  years,  has  very  generally  consisted  of 
simply  perennial  ryegrass,  red  clover,  and  white 
olover,  varying  in  proportion  aeoording  to  the 
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nature  of  the  soil,  the  circumstances  of  the 
culture,  and  the  judgment  or  caprice  of  the 
farmer.  Sainfuin  and  lucerne  have  also  been 
favourites  in  some  parts  of  England ;  the  hop- 
like trefoil,  Medicatjo  lupulina,  under  the  misno- 
mer of  yellow  clover,  has,  somewhat  absurdly, 
become  a  favourite  in  some  parts  of  the  lowlands 
of  Scotland ;  and  when  only  one  year's  forage  is 
wanted,  the  main  or  the  sole  reliance  is  very 
commonly  on  annual  ryegrass  and  annual  red 
clover.  But  of  late  years,  other  plants,  both  of 
the  grasses,  and  of  other  orders,  have,  with 
various  degree  of  success,  come  into  use  with 
very  many  enterprizing  farmers.  The  Italian 
ryegrass,  on  account  of  the  rapidity  of  its 
growth,  the  sweetness  of  its  taste,  and  the  bulk 
of  its  produce,  seemed  to  claim  chief  and  enthu- 
siastic favour ;  but  it  so  speedily  overtops  almost 
everything  else  with  which  it  is  sown,  as,  after 
fair  trial,  to  be  generally  pronounced  unsuitable. 
Such  of  the  plants  as  are  of  slower  growth  and 
longer  duration,  however,  abundantly  deserve 
attention  in  all  cases  in  which  forage  for  two  or 
for  three  years  is  required.  Farmers  have,  on 
the  whole,  paid  good  and  praiseworthy  attention 
to  the  improved  sowing  of  permanent  pastures ; 
but  they  are  unaccountably  and  miserably  inad- 
vertent to  the  improved  sowing  of  the  temporary 
grass  lands  of  the  alternate  husbandry.  "  For 
three  years'  pasture  on  good  soils,"  says  Mr. 
Lawson,  "  the  substitution  of  3  lb.  of  DactytU 
glomerata,  the  common  rough  cock's-foot,  for 
about  3  lb.  of  the  perennial  ryegrass,  will  be 
found  advantageous ;  while  in  sheep  pastures  the 
addition  of  1  lb.  per  acre  of  parsley  seed, 
Fetroselinum  tativum,  would  also  be  attended  with 
good  results;  and  in  certain  upland  districts, 
established  practice  will  point  out  the  introduc- 
tion of  2  lb.  or  3  lb.  of  rib-grass,  P/anla/^o  lan- 
crofata.  In  proportion  to  the  reicntivencss  of 
heavy  soils,  as  well  as  for  those  of  a  peaty  nature, 
Phltiim  pratfnte,  the  meadow  cat's-tail,  should 
be  added,  to  the  extent  of  2^  lb.  to  3^  lb.  per 
acre."  Parsley  may  perhaps  appear  to  some  per- 
sons a  strange  ingredient  in  sheep  pasture ;  but, 
in  addition  to  its  own  nourishing  properties,  it 
serves  as  a  condiment  to  all  the  other  herbage, 
and  it  is  highly  relished  by  sheep,  and  never 
allowed  by  them  to  run  to  seed. 

An  experiment,  reported  in  the  Second  Volume 
of  the  Quarterly  Journal  of  Agriculture,  though 
made  so  long  ago  as  the  year  1828,  may  throw 
some  light  on  the  propriety  of  using  a  more 
compound  mixture  than  the  common  one  in  the 
alternate  husbandry.  In  the  beginning  of  April, 
an  area  of  14  Scottish  acres  or  17  6.^6  imperial 
acres,  consisting  of  heavy  soil,  though  not  of  a 
clay  loam,  incumbent  on  a  retentive  subsoil,  and 
then  in  a  state  of  high  cultivation,  and  sustain- 
ing a  crop  of  spring-sown  wheat  a  few  days  above 
ground,  was  sown  with  140  lb.  of  red  clover,  (i5 
lb.  of  white  clover,  28  lb.  of  hop-like  trefoil,  2^ 
bushels  of  Dickson's  variety  of  perennial  rye- 


grass, 8  bushels  of  cock's-foot,  4  bushels  of  hard 
fescue,  and  85  lb.  of  the  greater  meadow  cat's- 
tail  ;  and  an  area  of  one  Scottish  acre  in  the 
centre  of  the  same  field,  was  at  the  same  time 
sown  with  10  lb.  of  red  clover,  5  lb.  of  white 
clover,  2  lb,  of  hop-like  trefoil,  and  2  bushels  of 
ryegrass.  In  autumn,  when  the  wheat  crop  was 
reaped,  the  grass  plants  showed  thick  in  the 
ground;  and  afterwards,  they  grew  vigorously, 
and  were  at  times  depastured  with  cattle.  On 
the  1st  of  next  May,  the  acre  of  trefoils  and  rye- 
grass, in  consequence  of  the  early  growth  of  the 
latter,  made  the  greatest  show  of  herlage ;  but 
during  the  progress  of  the  month,  the  clover 
overtopped  the  ryegrass,  and  gave  a  hue  to  the 
acre  which  distinguished  it,  to  even  a  very  distant 
observer,  from  all  the  rest  of  the  field;  and 
before  the  end  of  the  month,  the  crop  of  the 
general  mixture  equalled  the  clover  and  ryegrass 
crop  in  height, — the  culms  of  the  cock's-foot, 
the  hard  fescue,  and  the  cat's-tail  rising  in 
succession,  and  greatly  exceeding  in  tallness 
those  of  the  red  clover.  Toward  the  end  of 
June,  the  one  acre,  owing  to  the  clover  having 
overpowered  the  ryegrass  and  been  beaten  down 
by  the  weather,  looked  to  be  exceedingly  luxu- 
riant,— and  the  rest  of  the  field,  in  consequence 
of  the  lofty  cock's-foot  and  cat's-tail  overtopping 
and  concealing  the  strength  of  the  red  clover, 
looked  to  be  considerably  less  luxuriant ;  but,  at 
the  mowing  of  the  two  on  the  2Dth  of  J une,  the 
orop  of  the  one  acre  or  of  the  mere  ryegrass 
and  clover,  was  found  to  be  inferior  to  the  crop 
of  the  general  mixture,  as  to  at  once  thinness  on 
the  ground,  lightness  on  the  scythe,  and  both  the 
bulk  and  the  quality  of  the  hay.  "  The  second 
crop  or  aftermath  of  the  mixed  grasses,  both  in 
earliness  and  quantity  of  produce,  was  superior 
to  that  of  the  clover  and  ryegrass.  In  the 
middle  of  August,  a  portion  of  the  aftermath 
from  both  crops  was  cut,  and  the  produce  of  the 
third  crop  of  the  mixed  grasses  was  still  superior 
to  the  clover  and  ryegrass.  But  towards  the 
end  of  October,  the  aftermath,  springing  from 
time  to  time  from  the  second  cutting  of  clover 
and  ryegrass,  obtained  a  superiority  of  colour, 
and  perhaps  also  in  produce,  over  that  on  the 
other  parts  of  the  field.  ♦  ♦  The  cock's-foot 
throughout  the  season,  put  forth  now  leaves  with 
rapidity  after  being  cut  with  the  scythe,  and 
produced  culms  to  the  hay-crop  only.  The  fescue 
planted  thinly,  and  also  grew  rapidly  alter  being 
cut.  The  cat's-tail  was  later  in  producing  flower- 
stalks  than  the  other  grasses  used  in  the  expen- 
ment,  and,  after  l>eing  cut,  did  not  put  forth  new 
leaves  so  rapidly  as  the  cock's-foot  and  fescue; 
but,  in  every  instance,  it  produced  numerous 
culms,  which  blossomed  at  the  same  time  as  the 
red  clover,  and  when  a  part  of  the  field  was  four 
times  mown,  yielded  a  rich  crop  of  culms  to  the 
last  cutting." 

The  best  depth  of  cover  for  agricultural  gran 
seeds,  is  a  matter  of  great  importance,  and  yet 
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has  obtained  surprisingly  little  attention  from 
agriculturists.  Aa  experimont  respecting  it  was 
madu,  in  1842,  by  Mewn.  Brummoad  of  iuriing, 
and  the  results  of  it  afterwards  exhibited  at  the 
agricultural  show  in  Edinburgh ;  and  another 
and  more  decisive  experiment  waa  mado  in  the 
following  year  by  Mr.  Stirling  of  Glenben^e, 
and  doserve.'!  to  be  h<^rc  particularly  noted.  Mr. 
Stirling  sowed  a  barley-field  of  Id  acres  all  over 
witii  wd  tnd  yeUow  dont,  ud  the  third  puts 
of  it  with  respectively  Italian  ryegrass,  Fancy's 
ry^rass,  and  Ximothy-gr»s8 ',  he  had,  in  prepara- 
tion Ibr  the  grafls-weds,  rolled  two-thirds  of  it 
after  the  bariey  was  finished ;  and  at  the  sowing 
of  the  grw  modfli  he  buah-hanowed  one-helf  ol 


the  rolled  portion,  and  grafls-seed-harrowed  the 
other  half  of  the  rolled  portion  and  the  whole  of 
the  unioUed  portieo.  **I  nw  niipriMd,**  he 
says,  "  at  the  smaU  nppnfent  difference  of  the 

cr<jp ;  but,  on  closer  inspection,  the  shallower 
sown  seemed  thicker  planted,  and  the  deeper  to 
have  stooped  mere  from  being  thinner.  It  was 
with  a  view  to  settle  this  point  that  it  seemed 
neoeesary  to  count  the  plants  which  would  grow 
at  eMb  depth.'*  He  put  the  <{neotloB  to  trial 
under  an  ingenious  yet  simple  set  of  appliances, 
and  included  in  the  experiment  some  other  plants 
than  those  whi<^  he  had  sown  in  the  field ;  and 
he  makes  use  of  the  following  diagnHB  to  zapta- 
aent  both  hia  pbn  andita  lemiUa. 
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If)  TrifoUum  prntrnse,  fUed  ("lover,)  •  •  • 

\2'      ...       re^tcHM,  (Wliile  do.)    -  •  •  - 
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"  The  seeds,"  say«  Hr.  Stirling,  "  were  treated 
in  the  following  manner:— Two  boxes,  fire  feet 
ten  inches  by  one  foot,  were  filled  with  soil;  No. 

1  to  withhh  ft  quarter  ofnn  iseh  of  the  top  t  No. 

2  to  the  top  on  tho  n-rm  <i^c,  regularly  sloping  to 
within  three  inches  of  the  top  of  the  other.  They 
were  then  divided  aeroes  by  slips  of  wood  two 
inches  broad,  so  as  to  leave  fourteen  spaces  of  two 
inches  by  one  foot  in  each  box.  The  same  weight 
of  seed  was  sown  in  each  box,  the  slips  were  re- 
moved, and  the  boxM  fiUed  to  the  top  with  soil. 
They  were  placed  in  a  green-house  for  the  first 
ten  days,  to  prevent  the  risk  of  heavy  rains,  which 
would  heVb  emeted  the  aorfkee.  Thia  amy  have 
caused  the  seeds  to  spring  from  a  grcnN  r  f^i  pfli 
than  would  have  happened  under  ordinary  cir- 
eamataiieeB.  The  qoantitiee  aown,  aa  marked  in 
the  fint  eelunn  of  grains  of  sixteen  to  the  drop, 
were  fluch  as  each  ought  t-^  hnv"  produced  nearly 
the  same  imuiber  of  plan  cm,  had  the  seed  continu- 
ed as  good  as  when  sown  and  counted  in  spring, 
with  the  exception  of  the  Timothy,  of  which 
nearly  a  double  number  was  sown,  from  the  diffi- 


culty of  distributing  so  small  a  quantity  equally. 
A  quarter  of  an  inch  is  too  deep  for  the  I*oa 
tumoraiis,  as  it  grew  freely  when  scarcely  covered. 
Tiie  other  iofbrmation  to  be  obeyed  ftom  the 
expfrimfTit,  bry ond  that  for  which  it  was  made, 
is,  that  it  requires  double  the  weight  of  Italian 
ryegrasa  aeed  to  ptodnoe  the  aaaie  nnnber  of 
plants  that  it  does  of  common — that,  in  this  case 
at  least,  the  clovers  and  fox-tail  seeds,  kept  over 
a  summer,  would  have  been  dear  at  half  price — 
and  that  the  total  of  the  second  column  of  No.  1 
is  less  than  the  first  column  of  No,  2.  I  may 
also  mention  that,  in  a  similar  experiment  tried 
this  spriiif,  1844,  tod  now  gvewing  here,  the 
niMfiVnr  of  plants  appear  to  dimini«h  in  the  same 
proportion  as  shown  in  No.  2.  They  are  gener- 
ally most  vigorona  nt  three-quarters  of  sn  inch 
of  depth,  with  the  exception  of  coak*a-fbot,  rib- 
cm"".  TNni  red  clover,  which  do  well  to  an  inch 
and  a-iiail.  Whether  this  diti'erenoe  ariijcs  from 
these  deptha  being  moat  toitnUei,  or  from  the 
smaller  number  of  plants,  must  be  ascertained  in 
n  future  experiment,  by  thinning  them  out  to  a 
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single  row." — See  the  articles  Grass  Lands,  Pas- 
TCRE,  Seed,  Aoricoltcral  Seeds,  Sowing,  Sowino- 
Macoixes,  and  Rotation  of  Crops. — Sindair't 
Ilorlut  (jfmmiueiis  Woburnfnsvi. — PamelPs  Otvmu 
of  Scotland. — Laicton  on  the  CuUxvated  Orasses, — 
Donaldton  on  Manures,  Grasxs,  and  Farming. — 
Martyn'i  Letters  on  Botany. — Loudon's  Encyclo- 
paedia of  Plants. — Loudon's  /Tortus  Dritannicus. — 
Wit/ieriny's  Botany,  —  Lawson's  A yricvUurist's 
Manual. — Knoicied^  Society's  British  Husbandry. 
— Davy's  Agricultural  Chemistry  by  Shier. — TVatu- 
aetions  of  the  Highland  Society. — Quarterly  Jour- 
nal of  Agriculture. — Hunter's  Oeorgical  Essays. — 
The  Bath  Papers. —  The  Farmer's  Magazine. — 
T/ie  Gardener's  Magazine.  —  Lisle. — StillingfUet. 
— Spro  ule. — Lo  w. — Doyle. — Stepfiens. 

GRASS-LAMB.   See  Lamb. 

GRASS  LANDS.  Lands  producing  herbage 
for  the  feeding  of  farm  stock.  They  comprise 
three  great  divisions, — permanent  pasture,  water- 
meadow,  and  artificial  or  rotational  grass ;  and 
have  reference  to  the  support  of  stock,  whether 
by  depasturing,  by  soiling,  or  by  hay-feeding, — 
whether  by  means  chiefly  of  proper  gramineous 
herbage,  or  of  the  large  or  even  prominent  accom- 
paniment of  other  forage  plants, — and  whether 
with  reference  exclusively  to  the  support  of  stock, 
or  collaterally  to  the  arational  purposes  of  either 
the  alternate  husbandry  or  the  convertible  hus- 
bandry. All  the  principal  parts  of  the  subject  of 
grass  lands,  and  even  some  of  the  subordinate 
ones,  form  the  topics  of  the  whole  of  some  separ- 
ate articles  and  of  large  portions  of  others, — 
particularly  of  the  articles  Pasture,  Meadow, 
Irrioation,  Afterorass,  Grasses,  Feedixo  or 
Cattle,  Fattemiso  op  Cattle,  Hat,  Sowing. 
Draixiso,  and  Rotation  op  Crops.  We  shall, 
therefore,  do  no  more  in  the  present  article  than 
draw  an  outline  of  the  whole  subject,  and  fill  up 
any  small  point  or  two  which  docs  not  elsewhere 
occur  to  be  fully  noticed. 

Grass  lands,  even  when  viewed  quite  apart 
from  the  mighty  connexion  which  two  great  and 
important  olassesof  them  have  with  arational  hus- 
bandry, serve  the  momentous  purposes  of  largely 
contributing  to  the  maintenance  of  the  due  pro- 
portion of  vital  air  in  the  atmosphere,  of  mainly 
contributing  to  preserve  the  equilibrium  between 
the  electricities  of  the  atmosphere  and  the  elec- 
tricities of  the  world's  crust,  of  elaborating  out 
of  the  gases  of  the  atmosphere  and  the  salts  and 
earths  of  the  soil  a  large  portion  of  the  aliments 
which  support  the  animal  kingdom,  and  of  pro- 
viding mediately  for  the  use  of  man  a  main  part 
of  the  animal  products,  which,  after  shorter  or 
longer  processes  of  preparation,  constitute  his 
food,  his  clothing,  or  his  implements  of  economy. 
They,  therefore,  are  quite  as  worthy  of  attention 
as  lands  under  aration ;  and  to  a  skilful  agricul- 
turist, they  also  form  the  subject  of  hundreds  of 
cares  and  methods  and  investigations  for  their 
proper  management  and  their  improvement. 

Mountainous  grass  lands  or  upland  pastures 


may,  in  multitudes  of  instances,  l)e  greatlj 
improved  by  the  draining  of  the  soil,  by  top- 
dressing  with  lime,  by  the  artificial  addition  of 
the  most  stiitable  herbage  plants,  and  even  by 
a  process  of  breaking  up,  mineral  manuring, 
and  total  re-sowing;  and  they  ought,  in  aU 
instances,  to  be  enclosed  and  subdivided, — to  be 
rather  understocked  than  overstocked, — to  enjoj 
alternations  of  rest  and  use,  by  the  periodical 
shifting  of  the  flock  from  one  enclosure  to  ano- 
ther,— to  be  freed,  and  kept  free,  from  noxious  or 
useless  vegetation, — to  have  the  droppings  of 
solid  excrement  upon  them  promptly  spread  or 
scattered  over  considerable  breadths  of  surface, — 
and  to  be  depastured  either  with  only  one  species 
of  stock,  or  with  cattle  previous  to  sheep,  and 
never  with  sheep  previous  to  cattle. 

Grass  lands  suitable  for  the  convertible  hus- 
bandry, or  pastures  which  arc  neither  too  poor 
to  produce  remunerating  crops  of  corn  nor  too 
rich  to  be  more  remunerating  under  grass  than 
under  com,  ought  to  experience  the  alterative  of 
tillage,  and  require  particular  management  both 
in  relinquishing  and  in  resuming  their  grasses. 
When  the  surface  is  wet,  it  ought  to  be  drained 
before  being  broken  up ;  and  whether  wet  or  dry, 
it  ought,  as  soon  as  it  is  broken  up,  to  be  dosed 
with  either  lime,  chalk,  or  good  calcareous  marl. 
When  the  surface  is  neither  friable  nor  shallow, 
and  has  a  sward  which  cannot  soon  lie  rotted,  it 
ought  to  be  first  pared  and  burned,  and  after- 
wards subjected  to  the  plough ;  and  when  it  is 
deep,  and  has  a  coarse  and  vivacious  turf,  and 
cannot  conveniently  be  pared  and  burned,  it 
ought  to  be  double  ploughed,— one  plough  taking 
off"  a  sod  of  about  three  inches,  and  a  following 
plough  taking  up  the  proper  depth  of  the  mould 
or  soil  below,  and  superimposing  it  on  the  in- 
verted surface  sod, — or  one  compound  plough  of 
special  construction,  performing  at  one  bout  the 
whole  operation.    The  proper  course  of  crops 
during  the  period  of  aration  depends  partly  on 
the  manner  of  the  breaking  up,  and  partly  on 
the  nature  of  the  soil ;  but,  both  in  itself  and  in 
its  accompanying  processes  of  culture,  it  must 
possess  complete  power  to  destroy  all  the  coarse 
plants,  whether  grasses,  rushes,  or  whatever  else, 
which  formerly  deteriorated  the  turf.   All  the 
green  crops  of  the  course,  except  in  the  case  of 
turnips  upon  strong  wet  soil,  ought  to  be  con- 
sumed on  the  ground ;  either  all  the  straw  of  the 
white  crops,  when  converted  into  manure,  or  some 
equivalent  for  it,  containing  the  same  or  girailar 
elements  of  vegetable  nutrition,  ought  to  be 
returned  to  the  spot ;  and  all  processes  of  fallow- 
ing, whether  of  green- fallowing  or  of  bare-fallow- 
ing, requisite  to  the  thorough  destruction  of 
weeds  and  poor  grasses,  to  the  full  play  of  tht 
forces  of  natural  chemistry,  and  to  the  complete 
and  very  fine  pulverization  of  the  soil,  ought  to 
be  unsparingly  performed.  In  returning  the  land 
to  grass,  a  corn  crop  may  or  may  not,  according 
to  circumstances,  be  sown  along  with  the  grasses. 
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— <^nd  wheti  one  i»  sown,  oato  ought  to  be  pre- 
ferred on  peat  7  soil*,  and  btrl^  on  aU  other  toib ; 
the  giMMMda  ought  io  be  depoeited  hj  means 
of  the  grass-eowing  machine,  or  if  anwn  by  hand, 
they  must  be  sown  on  a  quite  calm  day,  when  the 
toil  ie  ccmpmixwdf  drj,  and  «n  the  tpeoies  not 

closely  simiLir  in  weight, bulk, and  other  mechani- 
cal characters,  must  be  sown  successively  to  one 
another,  each  constituting  a  sowing  of  itself;  and 
iminnlotj  to  the  whole  process,  the  land,  if  not 
natMTnlly  well  drained,  rnti'^t  be  rendered  dry  nnd 
porous  by  art,  "  for  all  the  best  sorts  of  grasses 
tddmr  ft  wii  hoMom  when  fhey  are  young,  and 
will  not  root  de^  MMigh  in  it  to  bear  the  vicis- 
situdes of  the  sessons,  and,  not  increasing  by  the 
roots  as  they  ought  to  do,  will  die  when  they  have 
perfeeted  tfadr  eeed,  mid  leave  tiie  land  bate." 
j  In  the  first  autumn,  the  young  grasses  ought  to 
;  be  depastured  but  very  slightly,  and  only  in  dry 
weather  ;  and  in  the  following  spring,  the  land 
I  ought  to  be  heavily  rolled,  in  order  to  eooupvess 
the  soil  deeply  and  close'.y  aroTind  the  roots. 

Water-meadows, — salt-marshes,— grass  lands 
wUeh  are  liable  to  be  flooded,— grass  landb  in 
the  vicinity  of  large  towns,  where  the  produce  is 
always  in  demand  and  of  high  market  value, — 
low-lying  grass  lands  in  the  valleys  of  (he  chalk 
dowaa  wadvi  moimtainoiiB  diatrieta,  where  old  and 
good  pasture  is  scarce,  and  possesses  peculiar 
Ta!ne  for  yielding  early  and  late  food  to  the  floclcs 
of  the  af^acent  uplands, — and  rich  grass  lands, 
with  dajej,  akvong  loamy,  or  poweiflilly  allavtal 

soils, not  easily  scorched  by  the  snmrner'a  drought, 
aboonding  in  the  most  nutritive  herbage,  able  to 
feed  aheap*  and  oatfia  into  Tory  fine  condition 
and  up  to  a  great  weight,  producing  in  milk 
cows  copious  secretions  of  rich,  butyraceous, 
finely-flavoored  milk,  possessing  eminent  adapta- 
tion Ibr  preaarring  the  hoofe  of  floeka,  boasting  a 
great  variety  of  both  species  and  character  of  the 
sweet,  succulent,  and  nutritious  j^assen,  yielding 
a  constant  succession  of  herbage  throughout  the 
year,  and  maintaining  their  fertility  during  an 
indoSnite  period,  without  the  aid  of  manure  or 
of  any  other  costly  appliance, — all  such  grass 
hnds  ought  to  be  kept  continually  in  grass,  ever 
untouched  by  the  plough  or  by  anything  whiob 
would  brr-nl:  or  injure  their  SWard. 

Grasa  lands,  of  such  medium  quality  as  to  re- 
qoire  the  atimoloa  of  manore,  and  to  dtuated  as 
to  be  easily  capable  of  aiaftioa,  in  aoma  instances 
ooght  not,  but  in  most  instances  ought,  to  be 
uibjecied  to  the  convertible  husbandry.  .When, 
«i  in  Vorfelk,  an  the  arable  bad  of  a  diatrfet  ia 
light,  and  sheep  are  both  bred  and  fed  under  the 
cnr«f  of  one  owner,  a  proportion  of  permanent 
pasture  on  every  larm  ise&sential ;  when  lands  in 
gnaa  paj  oolf  fleatial  tithea,  and  are  remtner- 
ating  as  sheep  pistu res,  but  wotild  pay  rectorial 
tithes  in  aratioo,  and  yield  uncompensating  re- 
tame  of  ooni,  they  require,  in  aU  oonunon  aena^ 
to  ha  kept  permanently  in  giaM ;  when  the  re- 
«r  an  aiabto  ferm  are  inoompetent  to 


yield  more  than  an  ordinary  or  aveAge  amount 
of  winter  forage,  one  or  two  endloittrea  of  per- 
manent pasture  may  be  necessary,  not  only  f  r 
aiding  the  routine  support  of  sheep  and  cattle, 
but  as  a  resource  in  any  emergency  of  severe  and 
proloBged  froat  in  spring  or  of  ioorehing  drooght 
in  summer;  and  even  when  the  practice  of  the 
convertible  husbandry  over  every  acre  of  a  farm 
might  be  decidedly  profitable  for  the  tenant 
within  the  limits  of  his  period  of  lease,  bat  woald 
he  unprofitable  to  the  landlord  ordoprceintory  of 
the  aggregate  value  of  the  land  beyond  the  limits 
of  tliat  period,  the  retention  of  a  &ir  proportieii 
of  it  in  permanent  pasture  is  demanded  bj  the 
principles  of  true  and  comprehensive  ccvmomv. 

But  the  vast  minority  of  grass  lands  which  re- 
quire nannr^  and  might  be  oereally  erepped, 
belong  to  none  of  the  categories  now  specified, 
and  ought  to  be  regularly  treated  upon  the  prin- 
ciples of  either  the  convertible  or  the  rotational 
husbandry,— either  alternating  a  cycle  of  grass 
with  a  ctcIp  of  aration,  or  relinquishing  the  char- 
acter of  permanent  pastures  altogether,  and  pro- 
dneing  grass  only  in  the  one  or  two  or  three  yean 
artificiaUy  appropriated  to  it  in  a  regular  and 
continuous  course  of  cropping.  "  The  objections 
to  the  division  of  a  farm,  one-half  into  permanent 
grass,  and  tlw  other  half  into  permanent  tillage,** 
remarks  Sir  John  SincUiir, "  are  very  great.  The 
amide  is  dotoriorntod  by  the  abstraction  of  the 
manure  it  produced,  if  applied  to  enrich  the 
grass ;  wbilea  part  of  die  mannre  thoa  employed 
is  wasted ;  for  spreading  putrescent  substances 
upon  the  surface  of  a  field,  if  dene  at  an  improper 
season,  is  to  mannre,  not  only  the  soil,  but  the 
atmosphere.  The  miserable  crops  of  com  pro- 
duced, where  this  system  prevails,  sufficiently 
prove  its  mischievous  consequences.  So  iiy  urious 
ia  thiamodeof  management,  tfaatof  impovcviihing 
the  arable  land  for  the  toko  of  the  grass,  that  in 
the  opinion  of  experienced  farmers,  the  landlord 
loses  one  fourth  of  the  rent  he  otherwise  would 
get.  Ibr  eveiT  aero  Ihnadabarred  ftem  ovlttTation; 

while  the  public  is  deprived  of  3|  bushels  of  grain, 
for  every  stone  of  beef  or  mutton  thereby  obtain- 
ed. This  is  a  point  that  cannot  be  too  much 
inculcated,  in  a  ooontiy  inoreaiingin  population, 
and  which  finds  it  necessary  to  import  foreign 
grain  for  the  maintenance  of  its  inhabitants. 
For,  with  the  exception  of  rieh  pastures,  arable 
land  is, on  an  average,  superior  to  grass  land,  with 
respect  to  furnishing  articles  of  human  food,  in 
the  proportion  of  three  to  one ;  and  consequently 
every  pieoe  of  land,  unnefleiiarily  kept  in  gram^ 
the  produce  of  which  will  only  maintain  one  per- 
son, is  depriving  the  community  of  food,  capable 
of  maintaining  two  additional  members.  *  * 
Landlords,  in  many  parts  of  Aigland,  are  apt  to 
be  apprehen'^ive  that  their  interests  may  suffer 
from  a  change  of  system ;  and  it  is  mudi  to  be 
lamented,  that  the  law  eearody  doea  aflbrd  them 
adequate  protection  for  their  property  against 
tenanta  who  are  inolined  to  break  throngh  their 
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engagements.  Were  it  not  for  this  circumstance, 
the  intereBts  of  the  landlord  might  be  sufficiently 
guarded  against  injury,  by  judicious  covenants, 
and  by  prescribing  an  improved  management.  A 
regular  system  of  convertible  husbandry  might 
thus  be  established,  by  irhich  the  value  of  landed 
property  would  not  only  be  greatly  augmented, 
but  the  true  interests  of  the  country  be  most 
essentially  promoted."  An  inferiority  of  the  new 
grass  to  the  old,  is  sometimes  experienced  after 
the  period  of  tillage,  and  has  often  been  urged  as 
the  grand  objection  to  the  conversion  of  old  turf 
into  arable  land;  but  this  inferiority,  in  every 
instance  in  which  it  occurs,  is  merely  accidental 
to  the  convertible  system,  and  arises  altogether 
from  foolish  or  miserly  mismanagement, — either 
from  the  non- destruction  or  the  positive  cherish- 
ing of  weeds  and  other  coarse  herbaceous  indigens, 
or  from  the  exhaustion  of  humus  by  over-cropping 
with  grain,  and  affording  stinted  supplies  of 
manure,  or  from  a  bad  selection  and  sparce  ap- 
plication of  grass-seeds.  But  when  even  com- 
paratively poor  grass  lands  are  calcareously 
manured,  thoroughly  broken  up,  completely  till- 
ed, as  amply  supplied  with  humus  and  salts  in 
the  shape  of  farm-yard  compost  as  they  are  de- 
prived of  them  in  the  shape  of  food  to  the  grain 
crops,  and  then  wisely  returned  to  grass  under  a 
profwr  sowing  of  a  proper  mixture  of  grass  seeds, 
they  arc  certain  to  produce  a  sward  very  decidedly 
superior  in  all  the  desirable  qualities  of  pasture 
to  that  which  they  formerly  possessed. 

The  advantages,  on  the  other  hand,  of  sub- 
jecting arable  land  to  regular  alternations  of 
grass,  are  also  very  great.  See  the  articles  Fai/- 
Low,  Altkrrate  IId<»baxdrt,  and  Rotation  of 
Cnopfl.  "It  cannot  be  doubted,"  says  Sir  John 
Sinclair,  "that  if  one-fourth  part  of  the  land 
which  at  present  is  sown  with  corn  were  properly 
laid  down  in  grass,  for  the  purpose  of  feeding 
stock,  until  it  became  again  fit  to  bear  abundant 
crops  of  grain,  it  would  be  of  the  greatest  benefit 
both  to  the  farmer  and  to  the  public,  as  the  other 
three-fourths  would  be  better  manured,  more 
easily  cultivated,  and  would  produce  as  much  for 
consumption  as  the  whole  now  does.  The  advan- 
tages to  be  derived  from  the  alternate  or  con- 
vertible husbandry,  cannot  be  too  much  dwelt 
on.  If  one  million  of  acres  of  old  tillage  land 
Were  gradually  laid  down  into  herbage,  and  the 
like  extent  of  old  pasture  broken  up,  and  put 
under  judicious  rotations,  it  would  probably  be 
the  means  of  supplying  the  public  market  with 
not  less  than  two  millions  of  stones  of  beef  and 
mutton,  additional,  and  throe  millions  of  quarters 
of  grain.  Under  that  system  also,  when  judi- 
ciously conducted,  the  crops  are  always  abundant, 
and  the  soil  is  kept  in  a  constant  state  of  increas- 
ing fertility.  A  considerable  capital  is  necessa- 
rily required,  to  commence  and  carry  it  on  ;  and 
it  must  occasion  some  trouble  in  its  execution  *, 
but  these  are  circumstances  which  indispensably 
accompany  every  improved  system.   If  one-half 


of  a  farm  be  kept  under  artificial  grasses  and 
other  green  crops,  as  much  live  stock  may  often 
bo  supported  and  fattened  upon  their  produce, 
as  if  the  whole  farm  were  pastured;  while  the 
other  half,  enriched  by  the  large  quantity  of  dung 
produced  by  the  consumption  of  these  crops,  vill 
furnish  as  much  disposable  produce  for  supplying 
the  market  with  the  various  sorts  of  grain,  as  if 
the  whole  farm  had  been  sown  with  culmiferoui 
crops.  Hence  the  superior  advantages  and  profit 
derived  from  a  conjunction  of  stock  and  of  com 
husbandry ;  by  the  union  of  which,  wherever 
such  a  plan  is  practicable,  British  husbandry  can 
be  more  substantially  improved,  than  by  any 
other  means  that  has  hitherto  been  suggested." 

The  manuring  of  grass  lands,  whether  they  are 
middle-rate  permanent  pastures,  or  long-continued 
lea-grounds,  or  thin-swarded  and  unthriving  arti- 
ficial graases,  is,  in  many  instances,  an  operation 
of  considerable  nicety.     Proper  liquid-manure, 
indeed,  is  both  peculiarly  appropriate  and  very 
easily  applied.   See  the  article  Liquid  Maxi'iix. 
Light  dressings  of  soot,  wood  ashes,  peat  ashes, 
malt-dust,  or  any  similar  substance,  if  applied  in 
dry  weather  and  during  a  firm  state  of  the  ground 
in  February  or  ^larch,  are  likewise  very  suitable, 
and  often  highly  beneficial ;  yet  even  these  are 
sometimes  inappropriate,  and  ought  never  to  be 
used  till  their  efficacy  upon  the  particular  soil 
or  field  requiring  manure  is  ascertained  by  expe- 
riment. Unmixed  putrescent  farm-yard  manare, 
if  applied  at  some  seasons  of  the  year,  and  in  cer- 
tain states  of  the  land  and  the  weather,  will 
almost  wholly  be  dissipated  in  the  atmosphere  or 
washed  away  with  surface-water ;  and  even  a 
compost  of  such  a  nature  as  to  comprise  the 
powers  of  farm-yard  manure,  and  yet  to  arrest  or 
lessen  their  volatility,  renders  any  pasture  un- 
suitable for  milk-cows,  and  requires,  in  any  cir- 
cumstances, to  be  applied  with  caution  and  skill. 
The  best  month  for  it  is  October,  and  the  best 
conditions  an  open  state  of  the  soil  and  the  pros- 
pect of  immediate  or  speedy  rains ;  so  that  it  may 
not  be  evaporated  by  drought  or  sunshine,  and 
may  percolate  with  the  rain  into  the  pores  and 
interstices  of  the  soil,  and  find  as  rapid  and  deep 
and  complete  a  lodgement  as  possible  around  the 
roots  of  the  grasses.  An  old  practice  in  the  north 
of  England  is  to  cart  the  manure  to  the  pastures 
in  the  time  of  frost ;  and  this  is  recommended  by 
the  seemingly  sagacious  considerations  of  not 
injuring  the  sward,  and  of  giving  employment  to 
the  otherwise  idle  teams :  but  it  is  really  a  prac- 
tice of  great  absurdity.  So  long  as  the  frost  lasts, 
the  land  cannot  possibly  profit  from  the  manure; 
and  when  a  thaw  arrives,  the  wash  from  rain  or 
from  melting  snow,  carries  off  all  the  portions  of 
it  which  either  liquefy  or  dissolve ;  and  the  soil, 
for  days,  continues  too  much  froat-bound  to  admit 
any  of  the  more  solid  portions,  and  afterwards  it 
is  so  saturated  with  the  moisture  of  the  thaw  as 
still  to  possess  no  capacity  for  manure. 

The  growth  of  mosses,  particularly  of  bypnums 
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and  sphagnunis,  often  infetts  tbe  flier  kindt  of 

grasses,  and  sometimes  increases  with  amazing 
rapidity  and  force.   The  grand  remedy  for  this 
evil,  and  that  which  in  almost  every  instance 
will  wNMie  the  groftteft  ultimate  profit,  especially 
when  the  mosses  are  much  difTuscd  or  have  ra- 
pidly appeared,  is  promptly  to  plough  up  the 
ground,  and  subject  it  to  a  oonne  of  tillage, 
j  Another  remedy,  scarcely  inferior  in  power  to 
1 1  the  preceding,  but  sometimes  of  a  nature  rather 
I  to  be  a  correlative  of  it  than  a  substitute  of  it,  is 
I  to  drain  the  land,  uid  apply  to  it  rich  composts, 
j  When  the  land  is  so  very  wet  and  so  much  im- 
I  poverished  that  sabsoU-draining  and  the  complete 
I  inoorpontion  of  strong  mwinre  are  requisite  for 
;  its  proper  cure,  it  ought  to  be,  at  l!ic  same  time, 
'  improved  by  the  destructiou  of  its  present  sward, 
the  pulverization  and  deaasing  of  its  soil,  and 
i    the  production  of  a  new  sward  by  artificial  sow- 
,  ing ;  but  when  it  is  so  slightly  wet  and  so  little 
j  impoTerisbed  that  surlace- draining  and  mere 
I  top-dressings  aro  sufficient  it,  of  course,  needs 
not  be  broken  np.    Another  remedy,  or  at  Icnst 
I  a  paUiative,  wbidi  sometimes  serves  as  a  remedy, 
I  is  to  harrow  and  cross»haTrow  with  such  a  weight 
I  upon  the  harrow  as  to  keep  the  tines  at  a  depth 
:  of  from  one  inch  to  two  inches,  and  afterwards 
'  to  make  a  sprinkling  uf  grass-seud,  and  to  apply 
I  a  smaQ  top-dressing  of  line.  Another  palliative, 
which  sometimes  operates  as  a  remedy,  destroying 
I  the  moss  and  bringing  up  abundance  of  grass,  is 
to  liwd  sheep  with  oil-oahe,  and  allow  than  to 
depasture  on  the  land. 

The  weeding  of  grass  lands  is  essential  to  true 
economy.    Many  grass  lands  may  be  seen  in 
Ireland,  and  not  a  few  even  in  Britain,  so  overrun 
}     with  rushes  and  sedges,  or  with  docks,  thistles, 
[  '  ragweed,  knapweed,  and  other  bulky  and  unpro- 
!  Stable  intmden^  that  net  more  than  one-half  of 
their  whole  area,  if  even  so  much,  is  occupied 
with  useful  herbage ;  and  so  long  as  tbejr  continue 
in  soida  a  oondition,  they  are  at  least  half  lest  to 
the  oconpant)  and  are  every  geasun  becoming  se- 
!    riously  worse.    Rushef  nti  l  i-i  'i.-  -s  can  he  exter- 
minated ouly  by  thuruugii  druuung  and  its  proper 
I  aaeompanying  operations.  Ragweed  may  speedily 
be  exterminated  by  the  cheap  and  easy  means  of 
depastttiing  with  sheep,  who  eat  down  the  young 
plants  of  it  to  the  sur&oe  of  tiw  ground  as  soon 
as  they  appear.   Ducks  and  thistles  may  be  ex- 
terminated by  cutting  down  the  plants,  when 
passing  into  bloom,  or  before  they  form  their 
seed,  with  a  weedlng-hook  for  a  series  of  years ; 
and  thry  ought  to  be  cut  down  also  from  the 

(surroundiug  hedges,  the  neighbouring  roads,  and 
any  adjacent  waste  plaoss  whence  they  might 
I  convey  their  seeds  upon  the  breeze  into  the  field. 
I  Numerous  small  weeds,  and  especially  coarse  and 
I  comparatively  unprofitable  grasses,  can  be  ester^ 
I  minated  only  by  the  plouj^ing  Up  and  general 
improving  of  the  land. 

Kvery  grass-field  ought  to  be  cleared  of  stones 
and  of  aU  kinds  of  inbbisfa  and  aecumulatioiu 


which  can  in  any  way  obstruct  the  growth  of  the 

grasses.  Stones  ought  to  be  picked  up  when  the 
ground  is  dry  and  firm,  and  to  be  thrown  directly 
into  an  attendant  cart;  or  at  worst,  they  should 
be  ooUeeted  into  heapa  till  the  state  of  the  field 
can  allow  a  cart  to  pass  over  it  without  injury  to 
the  sward.  Sticks,  bushes,  and  spray  which  have 
fallen  from  hedge-pruning  or  been  strown  by  the 
wind,  ought  all  to  be  removed.  The  cones  of 
anthills  are  always  important  enough  to  demand 
attention,  and  sometimes  seriuu^  enough  to  re- 
quire very  special  can.  See  the  article  Ant. 
>bile-hills  ouglit  to  be  scattered  and  spread  with 
a  spade  or  a  hush-barrow;  and  then  they  will 
not  only  cease  to  be  a  nuisance,  but  will  improve 
l!ie  land.  AU  spots  left  bare  or  partially  vacant 
by  the  removal  of  weeds,  stones,  or  rubbish, 
ought  to  receive  a  sufficient  sprinkling  of  grass- 
seeds. 

The  rolling  or  the  scarifying  of  grass  lands, 
according  to  the  condition  of  the  sward,  is  an 
important  operaUon.  fRie  rolling  is  proper  when 
the  sward  has  a  free,  open,  unembarras'i'.'d  tex- 
ture, such  as  indicates  growth  and  health  in  all 
or  most  of  the  plants  which  compose  it;  and  it 
serves  the  purpose  s  of  smoothening  and  consoli- 
;  d;\ti'ifT  the  Burfnc'.  >  f  protecting  the  roots  of  the  * 
gruiiscs  fjum  the  uijunous  eflects  of  drought,  of 
preventing  the  formation  of  anthills,  and  of  pro- 
moting the  growth  of  valuable  herbage.    But  it  ' 
must  be  judiciously  performed  under  suitable  I 
droumstances  of  the  land,  else  it  will  bruise  the  ! 
herbage,  damage  the  roots,  close  up  the  pores  of  ( 
the  soil,  and  in  general  do  vastly  more  harm  ; 
than  good.    It  ought,  if  circumstances  permit, 
to  be  performed  about  a  fortnight  before  the 
field  begins,  for  the  season,  to  be  depastured ; 
and  it  ought  never,  in  any  oircumstanccs,  to  be  ■ 
performed  except  wiien  the  sward  is  quite  dry,  | 
and  when  the  soil  or  the  seat  of  the  roots  is  suf-  i 
ficieutlj  yielding  to  prevent  the  bruising  of  the 
leaves  or  the  rupture  of  the  roots  beneath  the 
pressure  of  the  roller.   Sandy  and  semi-elasiic 
lauds  may  be  rolled  :it  nny  time  when  their  sward 
is  dry;  but  clay  iauds  uay  he  advnutageou&ly 
rolled  only  when  any  Uttte  hunps  or  inequalities 
on  their  surface  crumble  down  with  the  pressure 
of  the  foot,  and  are  not  flattened  and  consoli-  |  j 
dated,  bat  enter  9ofl|y  and  whdiy  into  combina-  | ; 
tion  with  the  surrounding  soil.   But  whenever  1 1 
a  sward  is  in  the  compact  and  tenaoious  coudi-  | ' 
tiou  which  is  technically  called  hide-bound,  roll-  I 
ing,  under  even  the  most  favourable  droum- 
;t;\Tief>s,  would  injure  rather  than  improve  it,  ' 
and  fiourifying  must  be  practised  instead,  to  j  j 
loosen  the  si^Gmw,  to  give  the  roots  new  &eili-  | 
ties  for  absorbing  food  and  producing  liL'rbagc,  ( 
and,  if  thoi^bt  desirable,  to  serve  also  as  a  pow-  \ 
erful  preeurrenfe  lUd  to  the  beneficial  operation 
of  a  top-dressing  of  manure.   An  easy  method  of 
scarifying  is  to  employ  eith' r  harrow-teeth  or  a 
plough  with  mere  coulters,  so  as  to  tear  or  cut 
the  whole  snrfiMse. 
 2  K  
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An  important  rule  in  the  management  of  grass  | 
lands — one  whose  violation  always  indicates 
either  monstrous  ignorance  or  scandalous  waste- 
fulness— is  never  to  allow  them  to  be  depastured 
when,  either  from  saturation  with  rain  or  from 
other  causes,  they  cannot  firmly  resist  the  pres- 
sure of  the  feet  of  the  flocks ;  and  this  rule  pe- 
culiarly applies  to  all  clay-lands  and  heavy  loams. 
"  When  land  of  a  retentive  quality  is  pastured 
by  cattle  or  horses  in  wet  seasons,"  remarks  Sir 
John  Sinclair,  "it  receives  much  injury  from 
their  feet.  Every  step  they  take  leaves  an  im- 
pression, which  rain  fills  with  water,  and  then 
the  hole  stands  full  like  &  cup.  This  wetness 
destroys  the  herbage,  not  only  in  the  hole,  but 
that  also  which  surrounds  it,  while  at  the  same 
time  the  roots  of  the  grasses,  as  well  as  the 
ground,  are  chilled  and  injured.  No  good  far- 
mer, therefore,  will  permit  any  cattle  to  set  a 
foot  on  such  land  in  wet  weather,  and  few  dur- 
ing the  winter  months  on  any  consideration." 

The  mowing  of  very  rich  old  grass  lands  ought 
seldom  or  never  to  be  practised,  for  it  bo  injures 
the  most  delicate  of  the  grasses  or  deteriorates 
I  the  aggregate  excellencies  of  the  sward  that  the 
'  pastures  seldom  fatten  stock  so  well  afterwards 
as  before,  and  sometimes  lose  a  considerable  pro- 
j  portion  of  the  feeding  celebrity  which  they  may 
I  have  acquired.     The  annual  mowing  of  rich 
grass  lands  frequently  invites  an  attack  of  the 
j  mosses,  encourages  the  appearance  or  the  spread 
I  of  other  weeds,  weakens  some  and  kills  others 
I  of  the  finer  grasses,  diminishes  or  exterminates 
j  white  clover,  aiTords  facility  to  the  coarse  and 
rank  grasses  to  extend  and  usurp,  and  renders 
the  whole  sward  comparatively  thin  and  innu- 
tritious ;  and  whenever  the  practice  has  been  so 
long  or  so  mischievously  pursued  as  to  induce 
even  a  portion  of  these  evils,  it  ought  to  be  en- 
tirely abandoned,  and  the  lands  used  entirely  for 
depasturing,  and  subjected  to  the  requisite  pro- 
cesses of  improvement,  during  at  least  a  suffi- 
cient time  to  subdue  all  their  weeds,  and  effect 
a  complete  reappearance  of  all  their  finer  grasses. 
Whenever  rich  hinds  are  mown,  whether  occa- 
sionally or  annually,  the  mowing  ought  to  take 
place  early  in  the  season,  and  the  aftermath 
ought  to  bo  fed  but  lightly,  and  only  by  sheep. 

The  plan  of  alternately  mowing  and  depastur- 
ing grass  lands  of  medium  quality,  or  such  as 
require  occasional  doses  of  manure,  and  arc  most 
profitably  treated  on  the  principles  of  the  con- 
vertible husbandry,  has  been  a  subject  of  great 
contest  of  opinion  among  intelligent  agricultur- 
I  ists.  "  By  adopting  that  system,"  says  the  writer 
j  already  quoted,  "  a  farmer,  it  is  said,  may  go  on 
I  longer  without  the  application  of  manure,  but  his 
I  fields  in  the  end  will  bo  ruined  by  it.    It  is  con- 
tended, that  to  maintain  a  proper  quantity  of 
stock,  the  land  must  be  accustomed  to  keep  it, 
particularly  in  the  case  of  sheep, — that  where 
^  land  has  been  used  to  the  scythe,  if  manured  for 
I  pastures,  it  will  often  produce  more  grass,  but 
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I  that  grass  will  not,  ccderit  paribus,  support  so 
much  stock,  nor  fatten  them  nearly  so  well,— 
and  that  old  pasture  will  not  produce  so  much 
hay,  as  land  that  has  been  constantly  mowed, — 
for  each  will  grow  best  as  they  have  been  accus- 
tomed to  grow,  and  will  not  readily  alter  their 
former  habits.  On  the  other  hand,  it  is  asserted, 
that  many  experienced  farmers  prefer  the  sys- 
tem of  feeding  and  mowing  alternately,  as  they 
find  that,  under  that  system,  the  quality  and 
quantity  of  the  hay  have  been  improved,  and  the 
pasturage  in  the  alternate  year  has  been  equally 
sweet  and  productive.    It  is  a  most  important 
point  to  ascertain  in  what  cases  cutting  or  feedr  i 
ing  is  most  beneficial.    If  fed,  the  land  has  the  I 
advantage  of  the  dung  and  urine  of  the  pastur- 
ing stock  ;  but  the  dung  being  dropped  in  irre- 
gular quantities,  and  in  the  heat  of  summer 
when  it  is  devoured  by  insects,  loses  much  of  its  i 
utility.    If  the  dung  arisihg  from  the  herbage,  ' 
whether  consumed  in  soiling  or  as  hay,  were  ap-  | 
plied  to  the  land,  in  one  body,  and  at  the  proper  I 
season,  the  operation  would  be  more  effectuaL  i 
The  smother  of  a  thick  crop,  continued  for  any  ' 
time  upon  the  ground,  greatly  tends  to  promote 
its  fertility;  and  it  has  been  pretty  uniformly 
found,  after  repeated  trials,  upon  soils  of  almost  | 
every  description,  that  oats,  taken  after  clover 
that  has  been  cut,  either  for  soiling  or  hay,  is 
superior  to  the  crop  taken  after  clover  pastured 
by  sheep." 

The  method  of  producing  sward  by  means  of  ^ 
planting  or  inoculation,  is  admirably  adapted  to 
all  light  soils,  whether  arenaceous,  moorish,  peatr, 
or  otherwise,  which  do  not  possess  a  natural  ap- 
titude for  grass,  or  freely  promote  the  germina- 
tion of  artificially  sown  grass-seeds  ;  for  it  lays 
upon  them  nuclei  or  little  masses  of  full-grown, 
living,  vigorous  plants,  produced  upon  good  soil, 
and  continuing  to  bo  rooted  in  porti<»ns  of  it, 
and  leaves  these  to  dispread  themselves  athwart 
intervening  spaces,  so  as  to  create  an  aggregate 
sward  of  incomparably  thicker  texture  and  finer 
quality  than  could  have  been  raised  on  such 
ground  from  seeds.  The  land  to  be  inoculated 
must  bo  thoroughly  cleaned,  pulverized,  and 
otherwise  prepared  by  means  of  a  summer  fal- 
low. The  season  selected  for  the  process  ought 
to  be  as  soon  after  the  early  autumnal  rains  have 
fallen  as  to  moisten  the  sward  or  turf  sufficiently 
for  paring  it  off  clean,  and  to  wet  the  fallow 
ground  sufficiently  for  disposing  it  to  unite  with 
the  transplanted  turf  and  commence  the  nour- 
ishing of  its  roots.  The  sward  employed  ought 
to  bo  good,  clean,  sweet,  fibrous-rooted  turf  of 
very  rich  old  meadow ;  and  it  should  be  carefully 
taken  up  in  stripes  of  two  inches  or  at  most  three 
inches  in  breadth,  and  afterwards  so  subdivided 
as  to  be  cut  into  small  squares  of  the  same  ex- 
tent as  the  breadth  of  the  stripes.  No  more 
ought  to  be  cut  in  one  day  than  is  likely  to  be 
planted  before  night.  The  little  squares  must 
be  placed,  with  the  grassy  surface  uppermost,  at 
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dOMtiMM  from  om  UMllMr  of  fite  or  •!«  foelies, 
aad  preased  into  tba  ground  by  mcanB  of  a  hoaTy 
j    roller.    Tiirf  fmn!  one  ncre  of  meadow  ought  to 
be  quite  sufhcient  fur  plxuating  uiDO  acrt^s  of 
gtound.  The  little  squares  speedily  nnite  them- 
Bclvps  to  thr  soil,  and  soon  begin  to  make  lateral 
growths,  in  the  direction  of  filling  the  intenne- 
diato  apaoM;  and  at  intervals,  in  proper 
of  the  soil  and  the  w^eather,  when  the  little 
eqaares  are  in  a  medium  condition  between  wet 
and  dry,  tlicy  ought  to  be  hearily  rolled,  in  or- 
1    der  to  make  them  extend  themselves  along  the 
j    ground,  and  to  prevent  them  from  rising'  into 
j  I  tufts.   The  intervals  are  liable  to  be  infested 
I  with  weeds,  and  ought,  till  tlMjr  beeema  iUed 
j  with  swanl,  to  be  repeatedly  dwoied  by  means 
I  of  a  narrow  hoe ;  and  if  the  turf  thotild  have 
.j  been  defiebnt  In  white  bbver  or  any  of  tha  moat 
I    desiruble  grasses,  the  intervals,  or  rather  the 
,  whole  surface,  oaght  to  be  sown  with  the  seeds 
I  of  these  in  the  coarse  of  the  next  spring.  The 
!  young  saaton  la  aeon  auffioiently  formed  to  lose 
j  all  Rpp<»arance  of  the  intervals ;  but  it  ought  not 
I  to  bo  touched  by  stock  during  the  first  spring  or 
I  samiMr,  or  till  it  haa  matured  and  ahad  aaeda, 
or  even  till  the  grass  in  the  iriginal  intervals 
.  becomes  so  thick  and  matted  ai  to  ponstitut«B 
I  quite  oompaet  tvrC 

The  legal  question  of  gras»  lands,  as  a  quMttoD 
between  the  landlord  and  the  tenant,  has  given 
,  rise  to  more  disputes  in  England  than  any  other 
question  involved  in  £&rm-leaiaa;  and  it  huilong 
I  and  generally  been  in  so  loose  a  state  as  to  pre- 
I  sent  a  very  serious  impediment,  <a  o(Ua  an  in> 
I  sanioantd)ieobatade,totha|waelioaofthe  eon> 
I   vertible  husbandry.    "  Some  agreements,"  Bays 
'  Donaldson's  edition  of  Bayldon^  "enjoin  one- 
)  I  third  and  otitera  on^'liMUth  of  tha  Ihnn  to  ra- 
main  in  ^^m'^s.  and  aol  to  ba  ploughed  or  con* 
j    vort^d  irit  J  tillage  withont  a  written  leave  from 
I   the  iaudlorii ;  while  in  the  grazing  counties,  one- 
I  half  is  prescribed,  and  on  eoma  poor  soils,  as  mneh 
!    as  two-thirds.  If  there  be  no  written  acrpfrnent, 
i  or  if  it  be  siiant  on  this  point,  it  is  understood  that 
I  thotenaiitmuatleavaaamnefalattdingramwhan 
'     he  quits  the  farm,  as  he  found  when  he  entered 
! '    upon  it.   If  the  tenant  ploughs  any  grass  lands 
during  his  occupation,  or  on  quitting  does  not 
i   leave  as  much  land  in  grass  as  he  found  on  en- 
*   tering,  he  is  linh!^  by  the  law  on  that  point  to 
i  ren^onerate  the  landlord  tor  the  damages  thereby 
1  anitaiiMd.  The  amount  of  andidamagaa  la  iwip 
.  \  ally  ascertained  by  charging  half  rent  and  taxes, 
j  !  two  dressings,  an  average  allowance  of  clover 
'  seeda  and  hay  aaedi,  towing  and  hanowing, 
'  )   which  may  amount  to  between  £3  and  £4  an 
J  I    acre.    Many  agreements  stipulate  for  £5  an 
]  [    acre,  and  some  valuers  contend  for  that  allow- 
1  I    anee  in  the  absence  of  any  agiaeroent.  *  *  If 
I  :    til"  ti  ntjnt  has  laid  down  any  grass  hind  during 
I  '    his  tenancy,  it  is  not  taken  as  such,  unless  laid 
i'   down  with  the  proper  aaedi^  after  a  Mow  well 
{    daaaad  and  maauved.  On  aome  ortato^  it  is 
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customary  to  allow  for  gran  lands  that  maj  he 

laid  down  by  the  tenant  in  addition  to  the  ati- 
pulated  qnantitv,  which,  if  it  has  nut  boon  mown  I 
too  often,  and  li  it  haa  been  well  managed,  la  , 
paid  for  by  the  rata  above*mentio&ed.  *  *  Leas- 
es and  agreements  most  frequently  mention  the 
names  of  the  fields,  and  the  quantity  of  acres  in 
each,  that  are  to  be  kept  in  pernianettt  gram  and 
not  to  be  ploughed;  and,  consequently,  any  im- 
provements the  farmer  can  effect  must  be  by  j 
draining  and  top-dressing,  if  neeeaaaty.  If  the  I 
farmer  lays  down  more  land,  the  allowance  per  > . 
ncrc  mny  bo  expressed,  and  hy  clear  and  correct  • 
deiinitions  much  cavil  and  dispute  may  be  avoid-  I 
ed."  See  the  artide  Lbasb. — ^>  Jokn  JSHndmr"* 
CoJ^  of  A;iricnl(ure. —  Tfie  Fanner'i  Maffozine. — 
Jieporu  to  the  Board  of  Affrieuiturt, — PcarliamtiU- 
cuy  Enquirkt  Ails  <Af  sMs  «f  Iritk  AfrietiUun. 
— BayldoyCs  Art  of  Valuing  ReiU*  atid  Tillage*. 
—  Young. — Do^. — Rham. — Davy. — Stephetu. 

0RA8S-LEASE.  Either  a  lease  of  grass  hinds, 
or  an  appropriation  of  grass  lands  to  depasturing. 

GRASS  UF  PAUNASSUS.—botanically  Par- 
nastia,  A  genus  of  curious  and  beautiful,  hardy, 
perennnl-footed,  babaoeoua  plants,  «f  tlw  ann- 
dow  order.   The  marsh  species,  Pamauia paliu-  \ 
triif  is  an  elegant  indigen  of  the  bogs  of  Britain.  1 
Ita  atama  are  angxilar,  twisted,  and  about  6  inch.  ' 
es  high ;  its  leaves  are  somewhat  heart-shaped,  ! 
and  have  several  longitudinal  ribs,  and  (;tand  on  ' 
footstalks  three  or  four  times  longer  than  them-  | 
selves;  and  its  flowers  are  about  half  an  iuch  I 
wide,  scentless,  white,  and  ribbed  with  pellucid  i 
green,  and  bloom  in  J  uly  and  August. — The  osa-  j 
rnm4eaved  apeoiea,  ParMmlaatarifciMp  was  in-  ] 
troduced  to  Britain  about  35  years  ago  from  j 
North  Amttteai  and  is  often  mentioned  as  one  I 
of  tiie  anmerooa  botanieal  ({orioaltiea  whldi  en- 
gage the  attention  of  naturalists.    Its  flower*  I 
etcms  are  about  6  inches  high ;  its  leaves  are 
heart-shaped,  and  have  no  footst^ke,  but  seem  j 
to  fold  round  the  bale  of  the  ateraa^ — and  in  some  ;  i 
varieties,  a  single  one  stands  quite  above  the  j 
rest  and  away  from  them,  appearing  as  if  it  had  ^ 
been  earrled  up  from  among  them  by  the  atom  | 
to  which  it  adheres  ;  and  its  flowers  have  a  white  | 
basis  touched  with  a  greenish  tint,  and  every-  ' 
where  variegated  with  distinct  green  stripes,  and  j 
bloom  also  in  July  and  August.   It  may  be  pro- 
pntrnted  by  dividing  the  roots,  and  requires  a 
shady  bed  of  bog-moss  or  moist  peaty  soil.  Two 
other  ipedei^  tilm  maO-flowered  and  the  Caroli- 
nian, have  been  introduced  from  North  America  ;  \ 
and  several  additional  species  are  known.  The  i 
name  of  the  genus  allndea  to  the  ancient  fitbu- 
lous  abode  of  poetry  and  beauty ;  and  is  intend-  I 
ed  to  indicate  the  gracefulness  and  cleranco  of  ' ' 
the  plants.    Yet  attractive  though  this  genue  . 
be,  the  name  might  with  far  more  propriety  have 
been  given  to  any  one  of  hondreda  of  olhtt  gen- 
era, 

aRAfiS  SEEDS.  .  See  Snsa,  anaiaEs,  and  ' 
AonioouroBAXi  Saanp, 
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5]  6  GRASS-WALICS. 

GRASS-WALKS.  Paths,  plats,  and  divisions 
of  grass  in  gardens.  They  are  best  lormed  by 
laying  turfs  from  a  clean,  fine,  old  meadow ;  and 
when  formod  by  sowing,  they  ought  to  be  very 
finely  pulverized  and  very  thickly  sown.  They 
cannot  be  kept  in  prime  condition  without  very 
frequent  mowing  and  rolling ;  and  when  so  ne- 
glected or  abused  as  to  beoome  irregular  in  their 
sward,  or  to  be  spotted  and  blotched  with  pieces 
of  dead  or  obliterated  turf,  they  ought  to  be 
sown  over  in  autumn,  with  special  reference  to 
their  worn  or  bared  parts,  and  then  dressed  into 
complete  order  in  spring.   See  the  article  Lawk. 

OR.\TIOLA.    See  IIedob-Htsbop. 

GRATTEN.  The  first  crop  of  grass  after  a 
piece  of  grass  land  has  been  manured  with  sea- 
sand.  The  mowing  of  the  crop  is  called  mow- 
ing in  gratten.  But  the  v/ord  is  strictly  pro- 
Tincial. 

GRAUWACKE.  See  Obetwacke. 
GRAVEL.  A  mass  of  pebbles  or  small  water- 
worn  stones,  from  the  size  of  a  pea  to  that  of  a 
plum  or  a  small  potato.  In  this  state,  it  occurs 
principally  on  the  bed  and  margins  of  streams, 
and  consists  of  quit«  recent  disintegrations  of 
rocks.  But  gravel  also  comprises  superficial  strata 
of  ground,  ccastituting  either  soil  or  subsoil  or 
both,  and  lying  nt  any  height  above  sea-level, 
and  at  any  distance  from  the  present  course  of  i 
streams  and  in  this  state,  it  consists  either  of 
diluvium,  or  of  old,  middle-aged,  or  recent  allu- 
vium, and  when  it  lies  at  or  near  the  sur- 
face, is  generally  more  or  less  mixed  with  sand 
and  with  decayed  organic  remains.  In  the 
former  state,  it  seldom  covers  any  considerable 
tract  of  surface,  and  is  never  an  object  of  interest 
to  the  farmer  or  the  gardener,  except  as  a  mate- 
rial for  gravel-walks  and  for  some  objects  of  minor 
economy ;  but  in  the  latter  state,  it  often  consti- 
tutes extensive  tracts  of  country,  and  generally 
possesses  the  character  either  of  ground  in  actual  I 
cultivation,  or  of  waste  land  which  the  agricul- 

!  turist  either  sadly  abandons  to  sterility  or  wist- 

I  fully  treats  as  a  subject  of  reclamation. 

j  The  gravel  of  soils  and  subsoils  bears  a  similar 
relation  to  the  sand  of  soils  and  subsoils,  as  that 
which  conglomerate  rock  bears  to  sandstone  rock. 
The  stones  or  pebbles  of  it  may  be  widely  different 

j  in  any  two  of  a  dozen  specimens,  and  aggregately 
consist  of  the  water-worn  fragments  of  all  sorts 
of  rocks,  from  sandstones  and  limestones  up  to 
the  oldest  and  hardest  granites,  clay-schists,  and 
I  quartzose  rocks,  which  have  been  broken  up  and 
carried  away  by  the  slow  action  of  water ;  and 
the  pulverulent  matter  of  it,  corresponding  in  a 
degree  to  the  cement  of  conglomerate,  may  ex- 
hibit a  predominance  of  either  arenaceous  matter, 
calcareous  matter,  argillaceous  matter,  or  vege- 

I  table  mould,  or  may  be  a  mixture,  in  any  propor- 

j  tions,  of  two  or  three  or  all  of  these  materials. 

j  Gravelly  soil  possesses  every  gradation  and 
variety  of  character  from  utter  barrenness  to 
comparatively  high  fertility.   Loose  kinds  of  it, 
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consisting  of  hard  round  pebbles,  with  intermix* 
tures  only  or  chiefly  of  silicious  sand,  are  usually 
the  worst  varieties ;  and  if  not  absolutely  barren^  I 
require  such  enormous  quantities  of  both  mineral  ' 
and  organic  manures  to  render  them  productive,  | 
as  to  have  occasioned  them  to  be  called  hungry  I 
gravels.  The  principal  means  of  reclaiming  these 
are  to  intermix  clay  with  them,  and  to  give  them, 
when  practicable,  abundant  irrigation.  Gravelly  | 
soils  of  a  soft  nature  and  somewhat  firm  consis-  i 
tency,  with  easily  disintegrable  pebbles,  and  an  | 
intermixture  of  either  argillaceous,  oalcareooB, 
or  vegetable  powdery  matters,  or  with  abundance 
of  gritty  particles  of  schist  or  limestone,  are  the 
best ;  and  these  greatly  improve  by  tillage  and  > 
exposure,  and  often  possess  a  somewhat  high  rank  | 
among  the  soils  of  a  farm.   "The  rich  gravels,"  | 
remarks  Professor  Low,  "will  produce  all  the  | 
cultivated  kinds  of  grain.    Their  looser  texture  ' 
renders  them  less  suited  than  the  clays  to  the  ' 
growth  of  wheat  and  beans ;  but  they  are  admi-  ^ 
rably  adapted  to  the  growth  of  barley  and  oats.  I 
They  are  quick  in  their  powers  of  producing  ve- 
getation ;  and,  from  this  quality,  they  are  in  I 
some  places  termed  sharp  or  quick  soils.  They 
readily  admit  of  alternations  of  herbage  and  till-  I 
age,  and  improve  in  a  state  of  perennial  pasturage.  . 
They  are  generally  trusty  soils  with  regard  to  the  | 
quality  of  the  grain  which  they  yield  ;  and,  in 
this  respect,  they  differ  from  many  of  the  sands,  j 
in  which  the  quality  of  the  grain  produced  does 
not  always  accord  with  its  early  promise.  Gra- 
vels, like  sands,  are  suited  to  the  culture  of  the 
different  kinds  of  plants  raised  for  the  bulbs  and 
tubers  of  their  roots ;  and  they  are  in  so  peculiar  j 
a  degree  suited  to  the  growth  of  turnips,  that, 
in  some  parts,  they  receive  the  distinguishing 
appellation  of  turnip  soils." 

GRAVEL.  A  disease  in  the  bladder.  See  the 
articles  Stokr-tw-the-Bladper  and  Calcclcs. 
I  GRAVEL  WALKS.  Garden  paths,  made 
wholly  or  principally  of  gravel.  Many  loose 
kinds  of  gravel,  particularly  such  as  occur  on  the 
margins  of  rivers  and  the  beach  of  estuaries  snd 
bays,  are  used  for  making  walks  ;  but  they  always 
continue  loose,  and  afford  an  yielding  and  uneasy 
bed  for  the  foot,  and  give  frequent  or  almost 
constant  occasion  for  the  trouble  of  levelling  and 
rolling.  When  any  such  gravels  are  used,  they 
ought  to  be  thoroughly  mixed  vrith  from  one- 
fourth  to  one-third  of  their  own  bulk  of  strong 
cohesive  loam  ;  and  whenever  a  choice  of  kinds 
can  be  had,  those  gravels  ought  always  to  be  pre- 
ferred, which  either  have  good  cohesive  loam  in 
commixture  with  themselves,  or  lie  in  the  vicinity 
of  some  place  whence  it  can  easily  be  obtained. 
White  gravel,  abounding  in  quartz  or  fclspsr,  ii 
much  esteemed  by  many  persons,  and  is  some- 
times maintained  in  a  white  state  by  means  of  a 
frequent  rolling  of  the  walks  with  rollers  of  hewn 
stone;  but  it  strongly  refiecta  the  rays  of  the 
sun,  and  both  dazzles  the  eyes,  and  damages  the 
proper  effect  of  the  garden  scenery.    Red  gravel, 
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contaiaing  a  very  appreciable  interniixture  or 
adherion  of  oxide  of  iron,  is  in  much  requett  bj 
man  J,  either  bjr  itadf  ov  with  an  intermixtnM  of 
loam  ;  but,  thnusrli  it  usually  settles  into  a  very 
compact  maas,  and  lorms  almost  as  smooth  and 
uiiiibrai  »  iniAoo  m  ft  pioM  of  Ailtnifttli  pa«»- 
TTpnt,  yet  it  pnrtlally  liquefies  in  moist  wrrithi  r. 
and  aot^uires  a  marred  and  haggard  appearance 
fnm  tbotroftd  of  ftet,  and  gim  off  ft  ooftt of 
sticky  paste  to  the  soles  of  one's  shoes.  The 
variety  most  esteemed  by  Miller  nnd  other  emi- 
nent gardeners  of  the  last  century,  was  that  of 
BlaekiiMtli,  ia  Konk ;  and  ttiis,  when  mixad  with 
a  proper  proportion  of  loara,  found  on  the  same 
common,  made  the  most  beautiful  and  lasting 
walki  ftaywhere  knowo  in  the  wotid,  and  io  Aur 

excellcrl  :\ny  mnfrnal  in  France  or  Italy  or  other 
parts  of  continental  Europe,  that  some  of  it  was 
exported  to  adoni  the  papal  garden  at  Rome. 
Kensington  grayel  has  now  been,  for  a  long  time, 
in  pre-eminent  repute ;  and  in  1829,  was  inci- 
dentally noticed  by  Loudon  as  follows :  "  We 
httve  known  this  gravel  emplo^  is  vny  «mU 
places  in  Scotland  ;  anfl  pvrry  hody  l-trnw-;  thnt  it 
is  em^yed  in  many  eminent  gardens  in  Poland 
and  Ifaudft,  and  even  in  India  and  Soafh  Ameri- 
ca. We  should  think  a  very  handsome  and  du- 
rable walk,"  in  places  distant  from  Ken^infrton 
and  destitute  of  all  good  native  materials  for 
garden  walks,  "might  be  formed  by  btyinf  the 
bottom  with  brick  rubbish,  or  small  stones,  gravel, 
<kG.,  with  a  little  lime,  and  then  embedding  a  thin 
coftt  of  Kensiiigtoii  gnvel  In  Boman  eemenl 
Such  a  walk,  formed  with  care,  mipht  be  expected 
to  last  many  years;  no  worms  or  weeds  would 
rise  in  it ;  tnd  to  pravoBt  moss  from  apix-aring, 
it  might  be  watorod Occasionally  with  salt  water." 

Oravt?!  for  walks  needs  not  be  passed  through 
any  screen,  and  certainly  ought  not  to  be  passed 
through  ft  fine  one;  and  it  doeft  heel  whan  merely 
ca^t  int  T  1  r-Tind  hi  ip.  and  freed  from  its  large 
stones  with  the  rake.  A  gravel  walk  with  a 
comparatively  high  cnrratim  looka  narrow  to 
the  eye,  and  does  not  afford  the  most  pleasant 
surface  for  the  feet;  and  no  one  of  5  feet  in 
breadth  needs  to  have  a  higher  curvature  than 
one  inch, — and  no  one  of  lOfhet  a  higher  airva- 
tnro  than  two  inches.  Any  gravel  walk  may  be 
made  most  eificiently  in  March ;  none  ought  to 
be  made  in  wiatar;  and  any  one  whioh  eannot 

he  kept  free  fr'-^m  rnnci;  -jnrl  wocd-  Vi-  ^h.,^  5i:np!r 

expL'dient  of  rolling  it  after  frost  and  after  rains, 
ought  to  be  To-ftmed,  or  ttmud  ofer  and  laid 
down  again,  ia  March.  The  barfa  of  every  gravel 
walk,  especially  upon  till,  clay,  or  any  other  kind 
of  wet  subsoil,  ought  to  be  laid  deep  with  stones, 
flints,  broken  bricks,  or  any  oert  of  haid  porent 
rubbish;  or  if  none  nf  thpsr-  rrin  rrar^ilv  ob- 
tained, it  ought  to  be  formed  upon  a  bed  of  out 
heath  or  fbrae;  and  the  gnmel  niztnre  iteelf, 
pxctpt  in  extraordinary  circumstances,  ought  to 
form  a  stratum  of  8  or  at  least  6  inches  in  depth  ; 
and  the  general  indinatien  of  the  snrfiMO  ought 
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to  have  such  a  slope  to  the  lowest  part  of  the 
ground,  or  to  proper  sink-stones  at  intervals  by 
the  sides  of  the  walks,  as  to  occasion  the  qieedy 
and  complete  discharge  of  all  suriace-water. 

GRAYITY,  in  physios.  The  natural  tendency 
or  inolination  of  bodiee  towards  a  oentn. 

TerrtMried  gravity  is  that  force  by  which  all 
bodiea  are  ooatinuaUy  uiged  towards  the  centra 
of  the  earth.  It  is  in  oooaequenoe  of  thii  force, 
that  bodies  are  accelerated  in  their  fall,  and, 
when  at  rest,  that  they  press  the  body,  («r  that 
part  of  the  body,  by  which  they  are  supported. 
As  to  the  cause  of  gravity,  or  its  nature,  nothing 
is  known  ;  and  it  would  be  useless  to  dutail  tlio 
hypotheses  advanced  to  account  for  this  most 
important  law  of  natnre.  AU  that  ean  be  aaid 
is,  that  it  appears  to  be  an  essential  property  of 
matter,  or,  at  least,  of  all  patter  that  has 
hitherto  become  the  object  of  human  investiga- 
tion, though  it  is  by  no  means  certain  that 
matter  may  not  exi^t,  which  is  not  subject  to  its 
influence.  This  part  ot  the  subject  appears  to 
ha  hflgwnd  human  oompiehcnaion.  bistead, 
therefore,  of  wasting  our  time  in  useless  specula- 
tion as  to  the  cause,  let  ua  only  attend  to  its 
effects,  and  oontent  oonelTea  witii  examining 
more  portioularty  the  manner  in  which  this 
principle  operntes  on  material  bodies,  and  the 
laws  by  which  it  appears  to  be  regulated;  the 
pcindpal  of  whiel),  as  deduced  from  eKperiment, 
or  from  the  most  unequivocal  inferences,  are  as 
follows :  1.  That  gravitation  takes  place  between 
the  moat  minnte  partidea  of  bodiee ;  2.  that  it 
is  proportional  to  the  rriajsus  of  those  bodies  ;  3. 
that  it  varies  inversely  as  the  square  of  the  dis- 
tance, in  proceeding  from  the  iitrfaoe  of  the 
body  outwards,  or  from  its  oentie;  4.  that  it 
varies  directly  as  the  distance,  in  descending 
ixom  the  surface  to  the  centre  in  uniform  bplieri- 
cal  bodiea;  &  that  it  aetoeqnally  on  bodiee  in  a 
state  of  rest,  as  on  those  in  n>oti'»n,  and  that  its 
action  in  the  latter  (»se  is  always  the  same, 
whetiier  that  motion  be  to  or  from  the  eentre  of 
attraction,  or  In  any  other  direction ;  G.  that  it 
is  transmitted  instantaneously  one  body  to 
another. 

The  dependance  of  all  animal  motions  npon 
the  attractive  force  of  the  earth  is  sufficiently 
obvious.  Each  animal  body  is  acted  upon  by 
gravity,  in  proiMrtion  to  ito  mue;  in  other 
words,  it  possesses  weight ;  and  in  order  that 
animals  may  exercise  the  power  of  moving,  it  is 
necMsary  that  thdr  foroee  ahall  bear  a  oertain 
relation  in  excess  to  that  of  gravity^  otherwise 
no  motion  could  follow.  Their  f«>m^s  must  also 
be  proportioned  to  the  rcsibiancc  which  gravity 
offers  to  their  exertions,  or  elae  aaimale  would 
lose  their  balance,  their  motions  would  proceed 
by  jerks ;  at  one  time  they  would  endanger  their 
own  safety  by  an  fieearive  rapidity,  «t  another 
by  an  excessive  slowness ;  in  all  they  would  bo 
devoid  of  grace,  energy,  and  convenience. 
Animals  would  oome  into  collisioa  with  other 
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animals,  or  with  harder  etibstancos  than  their 
own  bodies;  and  this  globe  of  earth,  like  a 
machine  out  of  order,  would  soon  lie  in  a  state 
of  inactivity  and  disorganization.    Mr.  WhewcU 
remarks,  that  if  the  force  of  gravity  were 
I  ineieaMd  in  utf  ooiuMemUe  iiropoiiion  «l  the 
surface  of  the  earth,  all  the  swiftness,  and 
Strength,  and  grace  of  animal  motions  must  dis- 
appear. If,  for  faBteaoa,  the  earth  were  aa  hu^e 
as  Jupiter,  gravity  would  be  eleven  ttmce  what 
it  is ;  the  lightness  of  the  fawn,  the  speed  of  the 
hare,  the  spring  of  the  tiger,  could  not  exist 
with  the  existing  muscular  powers  of  those 
animals  ;  for  man  to  lift  himself  upright,  or  to 
crawl  from  place  to  place,  would  be  a  labour 
slower  and  mare  painfal  than  the  notion  of  the 
sloth.   The  density  and  pressure  of  the  air,  too, 
would  be  increased  to  an  intolerable  extent,  and 
the  operation  of  reepintion  and  othen  which 
depend  npon  these  meofaanical  properties,  would 
be  rendered  laborious,  in^'ffVctnal,  and  probably 
impossible.    If,  on  the  other  liand,  the  force  of 
gravity  were  much  lessened,  Inoonvcnicncos  <  f 
an  opposite  kind  would  occur.   The  air  would 
bo  too  thin  to  breathe ;  the  weight  of  our  bodies, 
and  of  all  the  aahataneee  tnrronnding  ns,  would 
become  too  slight  to  resist  the  perpetually-occur- 
ring causes  of  derangement  and  nnsteadineaa; 
we  ehottld  feel  a  want  of  balhit  in  all  ear  niov»> 
ments.   Things  would  not  be  where  we  placed 
them,  but  would  slide  away  with  the -^1  lightest 
push.   Wo  should  have  a  difficulty  in  Htnuding 
or  walkings  aonwthing  like  what  we  have  on 
ship-board  when  the  deek  is  inclined  ;  and  we 
should  stagger  helplessly  through  an  .atmosphere 
thinner  than  that  whidi  oppreeaee  the  rea|dntloB 
of  the  traveller  on  the  t  rjis   f  the  highest  nioun- 
.    tains.  The  force  of  gravity  depends  upon  the 
I  mass  or  quantity  of  matter  in  the  earth.  For 
any  reason  that  we  can  discover,  this  globe 
might  have  been  as  larpo  as  Saturn  or  Jupiter, 
its  mean  density  ntight  have  been  that  of  cork 
or  of  gold,  in  any  of  wbidi  oasei  the  fbroe  of 
gravity  would  have  bc'^n  very  different  from 
what  it  is  at  present ;  and  we  can  easily  imagine, 
that  if  eveiy  thing  were  asven  times  as  heavy, 
or  one-seventh  lighter  than  it  actually  is,  animals 
could  not  exist  in  their  present  state.  Tho  moon 
and  planets  all  differ  in  sise  and  density  from  the 
earth,  and  from  eaob  other ;  and  in  general,  the 
smaller  seem  to  be  nearest  to  the  sun,  for  our 
imperfect  gaze  fails  to  discover  the  lesser  bodies 
whidi  probaUy  exist  in  the  outward  vegioos  of  the 
solar  system.    For  this  reason,  the  inhabitants 
of  other  globes  must  be  so  different  from  ours, 
as  to  render  it  afanost  impossible  for  ni  to  ibnn 
any  conce  ption  of  their  nature. 

Thus  the  earth  is  not  only  the  common  source 
whence  animals  and  plants  derive  their  subsist- 
ence, but  it  is  the  common  source  of  all  animal 


relations  to  the  earth  are  not  even  confined  te 
the  snrfiuse,  but  extend  to  thoee  remote  depths 
which  the  miner  and  geologiit  contemplate  only 
in  imagination;  and  every  particle  of  matter 
towards  the  oratre  exercises  an  inHueuce  in  pro- 
portion to  ili  OMgnitode.  The  intimate  relation 
of  the  earth  to  tho  inhabitants  of  its  surface,  has 
led  all  ages  to  n^ard  it  as  the  common  mother 
of  an ;  and  nations  hnve  been  pnmd  toeoMite 
themMlvcs  autochthones,  or  sprung  from  "Ihs 
dust  of  the  earth," — ^their  native  soiL 

Gravity,  as  relating  to  the  science  ofmdiaoici^ 
is  divided  into  ahtolute  and  rdatitt,  AMi^ 
ffi-am'fi/  is  that  by  which  a  body  descends  freely 
and  perpendicularly  in  a  vacuum  or  non-resiatiog 
medium.  BdaHu  gravity  is  that  by  which  a 
body  descends,  when  tho  ab": 'I'ttc  gravity  is  con- 
stantly counteracted  by  a  unifonu,  but  inferior 
lorn,  mieh  aa  in  the  deaeent  of  bodies  dowa 
inclined  planes,  or  in  resisting  mediums. 

Spedfie  gravUif  is  the  relative  gravity  of  anj 
body  or  substance,  considered  with  regard  to 
s  I  iQC  other  body,  which  is  assumed  as  a  standard 
of  comparison;  and  this  standard,  by  universal 
consent  and  practice,  is  lain  water,  on  avcuiwt 
«f  ita  behsghfli  lallMtto  variation  in  different 
circumstances  of  time,  place,  &c.,  than  any  other 
body,  whether  solid  or  fluid;  and,  by  a  very 
fortunate  ooinoMenoe,  at  least  to  English  i^ub- 
sophers,  it  happens,  that  a  cubic  foot  of  rain 
water  weighs  1000  ounces  nvoirdnpoia  Conse- 
quently, assuming  this  as  the  specific  gravity  of 
rain  water,  and  comparing  all  other  bodies  with 
this,  the  same  mimbcrs  that  express  the  specific 
gravity  of  bodies,  will  at  the  same  time  denote 
the  weight  of  n  oubio  foot  of  eonh  fas  nvoirdupoii 
ounces,  which  la  a  great  convenience  in  numen- 
oal  computations.  From  the  preceding  definitieOf 
we  readily  draw  the  fbOowinglnwa  of  the  speeilis 
gravity  of  ))odics;  viz.  1.  In  bodies  of  equsl 
magnitud'v  tht-  sppcifie  gravities  are  directly  »• 
the  weights,  or  as  tlieir  densities;  2.  in  bodies 
of  the  same  specific  gravities,  the  weights  will  be 
as  the  magnitudes ;  3.  in  bodies  of  equal  weights, 
the  specific  gravities  are  inversely  as  the  msgu- 
tudes;  4.  the  weights  of  different  bodies  are  to 
each  other  in  tho  compound  ratio  of  their  mag- 
nitudes and  specific  gravities.  Uenoe,  it  isobri- 
oos,  that,  of  the  magnitude,  weight  and  qweiie 
gravity  of  a  body,  any  two  being  given,  the  third 
may  be  found ;  and  we  may  thus  find  the  magni- 
tude of  bodies,  which  arc  too  irr^ular  Ui  admit 
of  tiie  apfiUealion  of  the  common  nikaef  msam- 
ration ;  or  we  may,  by  >:noivin;^  the  specific 
gravity  and  magnitude,  tind  Uie  weight  of  bodies 
whidi  are  too  ponderous  to  be  anbmitted  to  the 
action  of  the  balance  or  steelyard  ;  or,  labtly,  the 
magnitude  and  weight  being  given,  we  maj  as- 
certain their  specific  gravities. 
Other  ptofertica  rela^g  to  the  specific  gravity 


motions,  not  only  in  the  reaction  offered  by  it<?  '  of  b  xjies  nro  fnlbtws  ;  viz.  1.  A  body  immened 
inertia,  but  in  the  looseness  of  that  invisible  tic  i  lu  a  iluid  wiU  sink,  if  its  specific  gravity  hegreat- 
whiflh  eoiuMots  our  bodlea  tftiletoifiwft  Our  |er  than  that  of  the  fluid;  if  it  be  ]«ia»  the 
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will  rise  to  the  top,  and  be  onlj  partly  iimuerged; 
and  if  the  specific  gravity  of  the  solid  and  flaid 
be  equal,  it  will  remain  at  rest  in  any  part  of  the 
fl-iid  in  which  it  may  be  placed.  2.  When  a  body 
is  heavier  than  a  fluid,  it  loees  as  much  of  its 
weight  iHno  iniiicned,  m  is  eqnaltft  •  qvuititj 
of  the  fluid  of  the  same  bulk  or  magnitude.  3. 
If  the  q>ecific  gravity  of  the  fluid  be  greater  than 
thftt  of  tli«  body,  then  the  qnantitj  of  the  fluid 
displaced  by  the  part  immerged,  is  equal  to  the 
weight  of  the  whole  body;  and  hence,  as  the 
specific  gravity  of  the  fluid  is  to  that  of  the  body, 
so  is  the  whole  magnitude  of  the  body  to  the  part 
immorged.  4.  The  specific  gravities  of  equal 
solids,  are  as  their  parts  immerged  in  the  same 
fluid.  5.  The  tpeoifio  gravities  of  fluids  tan  as 

the  weights  lost  by  the  same  inimerjijcd  solid.  A 
solid  substance^  rarer  than  the  fluid  medium, 
must  eTidenilj  sink,  tlB  it  displace  an  equal 
weight  of  the  fluid.  The  submerged  part  of  the 
solid  henw  nlwnys  marks  the  volume  of  this  equi- 
ponderant, luaas.  If  the  floating  body  have  a 
globular  shape,  terminated  by  a  long  dender 
stem,  its  depressinn  in  nny  li  juid  will  measure 
the  smallest  diflerttnces  of  specific  gravity.  The 
stem  msj  be  tnsde  exactly  cylinMcsl,  fat  in- 
stance, and  divided  into  portions  which  oorre- 
spoud  to  the  1,000th  parts  of  the  bulk  of  the  ball 
Such  is  the  general  construction  of  the  hydrome- 
ter, a  very  couTctii nt  instrument  for  examining 
readily  the  densities  of  difierent  liipiids.  The  stem 
will  scarcely  bear  more  than  100  distinct  sub- 
dividons ;  but  the  TMige  sen  be  esnfy  enleiged, 
by  attachini!-,  ir  circuinsitances  may  require,  loads 
answering  to  loO,  200, 300,  &c.  One  of  the  easi- 
est and  simplest  methods  iHt  detsnnining  the  den- 
sities  of  diflbrcnt  liquids,  is  by  a  set  of  small  glass 
beads,  previously  adjusted,  and  numerically  mark- 
ed. Thrown  into  any  liquor,  the  heavier  bails 
sink,  till  they  approadi  the  required  density,  and 
beoomc  gradually  buoyant,  and  the  one  which 
fiist  rises  to  the  surface  indicates,  in  l,000th 
parts,  the  speoiflo  gn^ty  of  the  fluid.  These 

balls  are  adapted  for  exaniin'n.;  liquids,  whether 
lighter  or  heavier  than  water,  fiut  the  most 
acoorate  and  concise  mode  of  ascertaining  the 
deniat/  ef  liquids,  is  to  emplej  n  small  glass 
measure  with  a  very  short,  narrow  neck,  and  ad- 
justed to  hold  exactly  1,000  grains  of  distilled 
water.  The  vesssl  being  flUed  with  any  other 
liquid,  the  weight  of  it  is  observed,  and  thonce 
its  relative  density  to  water  may  be  found  by 
merely  strik  ing  off  three  dedmal  plaosa.  At  each 
operation,  the  glass  roust  be  carefully  rinsed  with 
pure  water,  and  again  dried,  by  heating  it,  and 
then  sucking  out  the  humified  air,  for  a  few 
minutes,  by  the  help  of  a  slender  inserted  tube. 
If  fluids  of  varioup  f!en?ities,  and  not  disposed  to  ' 
unite  in  any  cbemic&l  affinity,  be  poured  into  a 
vessel,  they  will  arrange  themselves  in  horisontal 
strata,  according  tothnir  rr-pr-ctivp  densities,  the 
heavier  always  occupying  a  lower  place.  This 
stratifled  ammtnanleC  the  several  fluids  win 


succeed,  even  though  a  mutual  attraction  should 
subsist,  provided  its  operation  be  feeble  and  slow. 
Thus  a  body  of  quicksilver  may  occupy  the  bo^ 
torn  of  a  glass  vessel,  above  it  a  layer  of  concen- 
trated sulphuric  acid,  next  this  a  layer  of  pure 
water,  and  then  another  lajsr  of  alcohoL  The 
sulphuric  acid  would  scarcely  act  at  all  upon  the 
mercury,  and  a  considerable  time  would  ebpse 
beCMe  ^e  water  sensibly  penetrated  the  add,  or 
the  alcohol  the  water.  Bodies  of  dificront  densi- 
ties might  remain  suspended  in  thoFo  strata. 
Thus,  while  a  ball  of  platinum  would  lie  at  tlie 
bottom  of  the  quicksilver,  an  iron  ball  would 
float  on  its  surface  ;  but  a  ball  ofl  ricl:  wuuld  be 
lifted  up  to  the  acid,  and  a  ball  ol  bi.Hich  would 
•wim  in  ti»  water,  and  another  of  ootk  might 
rest  on  the  t^  of  the  akohoL 

TAau  or  sracmc  :  v  v  th  s  or  mmuM,  aroMns, 

SAKTllH,  &0* 


Metah. 


Platinum  purified, 

'  hammered, 
"  laminated, 
"      drawn  into  wiie. 

Gold,  puM  and  cast, 


Mercury,  . 

Lead,  cast. 

Silver,  pure  and  cast, 

"  hammered. 
Bismuth,  cast,  . 
Copper,  csft, 

"  wiie. 
Brass,  east, 

*•  wire^ 
<^)balt  and  aidMl,  csa( 
Iron,  cast.  , 
Iron,  mallesble,  . 
Steel,  soft. 


Tin,  cast, 


Zuic,  ca^t. 
Antimony,  cast. 
Molybdenum, 
Sulphate  of  barytss, 
Zucen  of  CeyUw,  . 


19.50 

20.34 

20.34 

'2->X)l 

lu.2d 
19.36 
13.67 
11.33 
1047 
10.51 
9.82 
8.79 
8.8y 
&40 
8.54 
7.BI 

7.21 
7.79 
7.83 
7.84 
7.30 
7.20 
4U5 
4.74 
4.43 
4.41 


SUme*. 


Oriental  ruby, 
Brazilian  ruby, 
Bohemian  garnet, 
Orient.il  toB 
Diamond, 
Crude  mang 
Flint  glass, 
OhuH  of  St.  GobiD, 
Fluor  spar, 
I'ariaii  marble, 
Peruvian  emersld, 
Jasper,  . 


4.28 
3.53 
4.10 
4.01 
3.60 
S.S5 
2.89 
2.49 
3.18 
2.34 
2.78 
2.7U 


Etarlhi,  ffc 


Carbonate  of  lime. 
Rock  crystal, 
Flint, 

Milphnfc  of  lime. 


8uliiLui«  i>udii. 
Common  Milt, 
Native  sulphur, 
Nitre,      .  , 
Alabu.'<itcr,  , 
F'hoHpborus, 


2.71 
2.65 
8.59 

2.32 
2.20 
2  13 

2  0.) 

2  m 
1.87 
1.77 
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riumlMfo.   l.fVi 

Alum,    1.72 

Asplmltum,   1.40 

•lit                                                .       .  I. -24 

Coal,  from  1.24tol  .>(> 

Sulphuric  add,    •          ,       ,       »       »  1  >4 

liiitric  add.       ......  1.2*2 

Muriatic  add   1.19 

LifnidM,  OU$t  !*<. 

Eqiud  putt  by  wdslkk  of  witer  and  aleoholi  .93 

lee,  ^      .  .9*2 

\   Strong  alcobo),   82 

I   Sulphuric  ether*     .....  .74 

!  Naphtha,  71 

Si-.i  u;iter,       ......  1.0.'} 

Oil  of  siki^afras,  .....  1.09 

Liri-fud  oil,   .94 

Olive  oil,   91 

White  Sugar,   1.61 

Onm  aiabic  and  Jioiicy,  .  .  .  *  1.45 
Pitch,   1.15 

If^in^lasfi,  .       .  .      1 .  1 1 

Yellow  amhcr,  1 .08 

:  Hen'n  egg,  fresh  laid,  .  .  .  .1.09 
j   Human  blood,         .       .       .       •       •  I.U3 

I   (')iiiij)hor,   .99 

White  Wax,  97 

Tallow,  .      . ,  94 

Pearl  273 

Shtvp's  bone  2.22 

Ivory.  .  •  1,92 

Ox  *  horn,  1,64 

Wood. 

Ligfiram  vitiF,  ..... 

Ebony  1.18 

Mahoganv,      ......  1.06 

Dry  oak,'   93 

Beech,    .85 

AHh,   .S4 

Elm,  from  80  to  .(iO 

Fir,  from   .57  to  .30 

Poplar,   .as 

Cork  24 

■  Gaiet. 

CMonm-,  00.'»2 

C'*irl>OKii'  ;\rU'.   Wtft-l 

(.)xy       pfi.   OS  1  : ) 

Atmospheric  air,        .....  .(Kilil 

Azote,  otms 

Uydroffen  gat,  .00008 

GRAVITY  (Crxxnnoi).  In  mechanics,  a  point 
within  a  bod}-,  through  which,  if  a  pUne  pass, 
the  sc'gnicnts  on  each  side  will  equiponderate ; 
that  i8,  neither  of  thera  out  more  the  other, 
11  III--,  if  thti<lesc  Mit  of  tho  contro  of  gravity  be 
prevented,  or' if  the  body  be  suspended  by  it« 
centre  of  gravltj,  it  wiO  continue  at  reft  in  equi- 
lil>rium  in  any  p  osition.  The  whole  gravity,  or 
matter,  of  a  body  may  be  oonoeived  united  in  its 
centre  of  gravity ;  and,  thefefore,  it  is  usual,  in 
deinoustration,  to  tubititute  the  centre  for  the 
body.  In  homogeneous  b'tdios,  which  mny  be 
divided  Icnj^thwise  into  similar  and  equal  parts, 
I  the  centre  of  gravity  will  be  the  sane  M  the  centre 
of  magnitude.  The  centre  of  gravity  of  a  par- 
allelogram or  cylinder,  or  any  prism  whatever,  is 
in  the  middle  point  of  the  uia^  and  the  centre  of 
gravity  of  n  ebrde,  or  any  i«gu]ar  figure,  is  the 


GRAZIER. 

I 

same  as  the  centre  of  magnitude.  The  oouiiMn  ' 
centre  of  gravity  of  two  bodies,  is  a  point  to 
situated  in  a  right  lino  joining  the  centres  of  the  |; 
two  bodice,  that,  if  the  point  be  suspended,  the  1 ; 
two  hodioa  will  equipondente  and  rest.  Thut 
the  point  of  suspension  in  a  balance  or  8tet'l)  anl.  ' 
where  the  two  weights  equiponderate,  is  the  com-  |  ^ 
moo  centre  cfgtwitf  of  the  two  wmghta. 

GRAYLING,— flcientifically  Saljno  Thymdim.  \\ 
An  elegant  British  fish,  of  the  salmon  tribe.  Its 
body  is  smaller  than  tliat  of  the  trout ;  its  head 
is  small  and  dui>ky ;  its  eyes  are  protuberant,  ' 
and  have  silvery  irides,  speckled  with  yellow;  , 
its  upper  jaw  is  larger  than  the  under  jaw ;  its  ' 
teethareaefttedinthejawtaiidvoofofthcnioatli, ' 
and  are  very  minute,  and  feel  like  a  fine  file ;  its  | 
gills  are  blackish  when  the  fiah  is  in  perfection,  | 
and  glossy  green  nt  other  Beaaons ;  its  ba^  ii  J 
dusky  green,  inelining  to  blue ;  its  sides  are  fine  { I 
silvery  grey,  and  give  occasi^tn  to  tlic  popiilar  [ 
name  of  grayling;  and  yet,  when  the  iiah  ii  l| 
first  taken  firom  the  water,  they  seem  to  ^tter 
with  spangles  of  gold.    The  whole  fish  rarclj 
exceeds  in  inches  in  length;  the  side-line  a 
nearly  straight ;  the  soalea  are  large,  with  dusky 
lower  edges,  and  form  etraigVit  rows  from  the  , 
bead  to  the  tail;  the  dorsal  fin  is  large  aod 
spotted ;  the  other  fins  are  plain  ;  and  the  tail  ii 
much  forked.    The  fish  ia  nther  hog-backed, 
touchi^s  the  ground  with  nose  and  belly  at  once, 
and  is  supposed  to  feed  mostly  at  the  bottom. 
It  hM  i>een  imagined  to  omit  a  ftngmnce  rinibr 
to  that  of  tliyino  ;  and  it  takes  from  that  circtim- 
stance  \u  specific  name  thymalluf.  The  gray-  j 
ling  frequents  olear  and  rapid  sCrenu;  aad 
occurs  in  those  of  Derbyshire,  Shropshire,  York- 
shire, and  soma  other  districts.    It  is  in  S'?a8on 
from  Septentbcr  tUl  January,  but  has  white  and 
palatable  flesh  at  all  times  of  the  year;  nod  it 
requires  to  be  dressed  as  speedily  as  po^ible 
after  being  caught.   It  lies  close  during  winter,  ! 
and  starts  into  aetivity  and  spawns  In  April  er  ' 
the  early  part  of  ]V[ay. 

GRAZIER.   A  farmer  who  employs  himielf  j 
principally  in  buying,  feeding,  and  selling  cattle  ' 
and  sheep.   He  differs  from  a  rtook-fitrmer  and 
a  storc-fnruier,  in  paying  littl»'  or  no  attention  t)  j 
tho  breeding  or  the  rearing  of  stock, — in  having  a 
closer  oonneuon  and  br  more  ftequont  inter*  j 
change  with  the  markets  for  stock, — in  devotrn^  ." 
his  chief  professional  skill  to  the  speediest  and  ; 
most  profitable  fattening  of  the  particular  Inosdi  i 
and  individuals  which  be  judge«  to  have  the  best  <■ 
adaptation  jointly  to  his  pastures  and  to  the  • 
marketit, — and  in  occupying,  not  remote,  upland, 
and  generally  }XX)r  pastures  among  the  moun- 
tains, Lilt  rieli  gra.ss  lands,  old  meadows,  and  : 
other  varieties  of  fattening  pastures  amid  popu-  < 
Ions  and  town*«nviroaed  {duns.  H«  laquhres  S 

g  1  knowledge  of  (ho  many  different  breeds  of 

stock,  an  intimate  iMquaintauce  with  the  pecu-  .' 
liaradaptatiottsor  non-adaptations  of  each  brsei  • 
to  sudi  oiioiunstanoss  of  dimate  and  pastors  as  , 
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those  which  ohoraoierixe  hU  farm,  a  readj  dis- 
cenuDOii  of  the  exedloidM  w  defaeto  «r  any 

individual  of  each  breed,  a  profound  knowledge 
of  the  BUM/  principles  and  potctices  inyolved  in 
the  matt  MMUMttinal  trefttraeDt  of  gnm  lands, 
and  thoroughly  mereantile  habits  in  selecting  the 
beat  mark.'tH,  in  making  the  most.  soneonaMe 
purchases  and  sales,  and  in  subordiuatiug  his 
whob  profamoiwil  oondact  to  the  fluotqattons 
and  even  the  cnpricea  of  demand.    The  6tf)cking 
of  almost  any  £urm,  but  especially  the  coatiauous 
itodciog  of  on*  whibh  is  niainly  employed  as 
middle-ground  between   the  breeders  of  lean 
stock  and  the  consumers  of  flattened  stock,  re- 
quires a  larger  concentration  of  skill  and  tact 
than  almost  any  other  siii|^  dapntmoit  of  agri- 
cultural effort ;  and  the  proper  management  of 
grass  lands,  especially  if  tb^  happen  to  be  varied 
ia  so3  vA  in  fhe  chwraoler  of  tbeir  TsgrtaHoa, 
demands  a  degree  of  scientific  knowledge,  of 
disoenuaeat*  and  of  reflexion  second  only  to 
tbow  vhiidi  an  n««ded  for  the  pro|Mr  tmtnMnt 
of  arable  laad.   Grazing,  even  when  wisely  con- 
durtod.  is  profitnhlp  only  upon  extensive  pastures, 
and  111  diatricis  wiieie  the  value  of  animal  food 
is  10  high  as  to  make  it  equal  or  excel  grain  as  a 
marketable  agricultural  produce;  and  it  is  prao- 
tifitjd  most  extensivtily  iu  the  midland  oounUes  of 
England,  aad  especially  in  lutewtarihire  and 
Lincfilnshire. 

Some  of  the  most  intclligont  graziers  cla^fy 
their  pastures,  whether  in  fields,  or  by  temporary 
subdifisMMM,  into  four  sets,— one,  hi-ld  in  cora- 
i  plete  reserve,  til!  its  grass  have  attained  full 
I  growth,  or  be  in  the  best  condition  for  the  final 
I  fiittaning  ef  atedt^  another,  used  bjr  fttteniag 
,  animals  immediately  preparatory  or  antecedent 

I to  their  being  admitt^  into  the  reserved  setr*- 
abotber,  used  by  the  lowest  or  meet  haekward 
group  of  the  fattening  stock, — and  the  fourth, 
used  first  hj  the  working  or  rtorc  portion  of  the 
stock,  and  next,  by  lean  sheep,  to  cat  the  pasture 
down  close  to  the  surface.  A  refinement  npon 
this  plan  subdivides  the  first  set  into  two  parts, 
and  might  subdivide  the  second  set  also  into  two 
parley  and  does  not  allow  tiie  one  sabdiTision  to 

be  entered  till  the  other  BubdIvlHiou  is  grnzcd  ; 
and  this  refinement  improves  the '  aim  of  the 
whole  plan,  to  keep  the  animals  as  amply  as 
possible  on  grass  which  is  at  once  luxuriant, 
clean  r^nd  eweet.  All  cattle  relish  tr^od  grass, 
and  consequently  fatten  npon  it,  in  nearly  the 
proportten  ef  its  fieihneii;  and  moat,  perhapi 
all,  disrelish  it  or  loathe  it,  and  cesise  to  derive 
due  advantage  from  it,  iu  the  exact  proportion 
in  wUcih  it  haa  been  bralasd  with  the  feet,  and 
pallated  with  the  breath,  and  filthified  with 
dropping?  of  urine  and  dung.  An  excellent  plan 
even  on  farma  of  the  mixed  or  convertible  hus- 
bandry, therefore,  la  toaRaage  the  whole  pasture- 
land  of  a  farm  into  so  many  fields  or  subdivisions 
or  sots  that  all  may  be  occupied  by  the  wbde 
atock  of  eattle  in  lanowiaB,  nd  ead  eaten  ooi 
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by  them  in  the  course  of  at  least  U  or  16  days; 
and  a'  feqanite  supplemeataty  fdan  en  eneh 

farms,  would  l»e  to  let  the  sheep  citlu  r  f  jllow  or 
accompany  the  cattle,  in  piece  after  piece,  so 
that  they  might  oat  down  what  the  Ugh  aad 
rough  feeding  habit  of  eattle  oolild  not  reach. 

But  grazing  is  practised  also  on  hill  pastures, 
or  with  the  aid  of  hay-meadows,  or  even  with 
tiie  aid  of  alliabh  appliances  as  are  oomntton  in 
farms  of  the  mixed  husV)andry;  and  in  nrdrr  to 
be  nearly  as  profitable  in  any  of  these  cases,  as 
npon  ftnai  of  did,  rich,  valky  grass  lands,  it 
requires  only  to  comprehend  a  studied  adaptation 
of  the  brce<i  and  habits  of  the  animals  to  the 
circumBtancca  iu  which  they  are  fattened.  "  A 
man  who  has  fertile  meadow  or  rich  marsh,"  sajrs 
the  author  of  the  Treatise  on  British  ITusbandry, 
"  may  fatten  bullocks  as  large  as  he  can  find 
tiiem;  while  en  poef  land,  aAwding  hitt  loantf 
pasture,  1  :i  short  bite  in  the  summer,  no 
bullocks  will  pay  better  than  the  small  Galloways, 
or  moBt  ef  the  Hi^iUnd  stock ;  but  en  richer 
pasture  and  better  turnip  soils,  tha  most  profit- 
able will  bo  found  to  be  the  larger  species  of  the 
Fifeshire  and  Lowland  Scotch,  with  the  Hereford 
aad  diortJkOimed  Yorkshire  breeds,  or  theaa 
grown  in  the  neighbourhood.  Graziers,  however, 
would  act  prudently  in  ascertaining  the  nature 
ef  tlw  bnd  npen  whioh  the  cattle  were  hied, 
and  choosing  their  purchased  stock  frotn  an 
inferior  soil ;  for  if  young  cattle  be  taken  from 
a  good  to  a  worse  soil,  they  are  apt  to  become 
stunted  in  their  growth,  and  if  old  enough  to  be 
fed  for  the  batcher,  they  will  not  feed  so  kindly 
as  those  taken  from  nK«e  indifferent  pasture. 
GeneraDy  ^leaking,  however,  boUedie  horn  40  to 
60  stones  weight.  13  ]h=^.  to  the  str  in-,  are  much 
more  saleable  than  larger  ones,  and  may  always 
befinidted  with  tnmips,  and  perhaps  a  small  addi- 
tion of  oil-cake,  if  pot  up,  as  they  always  should 
be,  in  good  condition  ;  for  nothing  is  more  inju- 
dioious  than  to  attempt  tha  stall-feeding  of  oxen 
in  the  view  ef  their  becoming  fat,  at  any  fair 
oxprm^o,  unless  thoy  be  in  good  order  as  stores." 

the  artioles  Fakh,  Catslm,  QaAse  Lasos,  aad 
Pisnraa. 

GREASE.  A  local  inflammation  in  the  heels 
of  horses.  It  sometimes  arises  out  of  the  disease 
called  swelled  legs,  and  has  firequentlv  been  oon- 
foonded  with  it,  yet  is  quite  distintit'from  that 
disease.  See  the  article  Swelled  Legs.  It  oc- 
curs sometimes  in  the  fore-feet,  but  oftener  in 
the  hindklhet;  and,  thongh  neltSier  eonta^ona 
nor  epizootic,  it  n  t  infrequently  appears,  about 
one  time  or  within  a  brief  period,  upon  most  or 
all  of  the  henea  of  a  ttaUe.  It  easentiaUy  eon< 
sists  in  a  stoppage  of  the  greasy  secretion,  which 
is  beneficially  provided  for  maintaining  a  soft 
condition  of  the  skin  of  the  heel,  and  preventing 
chapping  aad  exooriation;  and  it  usually  devel- 
ops itself  in  redness,  dryness,  and  scurfincss  of 
the  dcin;  but,  in  bad  or  prolonged  cases,  it  is 
aaeonpaaied  with  deep  cradu^  aaiohonnia 
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oharge,  conBiderabIc  lameness,  and  even  great 
ulceration  and  much  fungous  growth ;  and  in 
the  worst  cases,  it  spreads  athwart  all  the  heel, 
extends  on  the  fetlock,  ascends  the  leg,  and  is 
accompanied  with  extensive  swelling  and  a  gen- 
eral oozing  discharge. 

Most  of  the  causes  of  grease  are  referable  to 
bad  management,  especially  in  regard  to  great 
and  sudden  changes  in  the  exterior  temperature 
of  the  heels.  The  feet  of  the  horse  may  be  alter- 
nately heated  by  the  straw  of  his  litter  in  the 
stable,  and  cooled  by  the  opening  of  the  stable- 
duor;  or  they  may  be  first  made  hot  and  sensi- 
tive by  the  irritating  action  of  the  urine  and 
filth  on  the  stable-floor,  and  then  violently  re- 
acted on  by  the  cold  breezes  of  the  open  air ;  or 
they  may  be  moist  and  reeking  when  he  is  led 
out  to  work,  and  then  chilled  for  a  long  period 
by  the  slow  evaporation  of  the  moisture  from 
them  amid  the  clods  and  soil  of  the  field  ;  or  they 
may  be  warm  or  even  perspiring  with  the  labour 
of  the  day,  and  next  plunged  into  a  stream  or 
sponged  with  cold  water,  and  then  allowed  to  dry 
partly  in  the  open  air  and  partly  in  the  stable  ; 
and  in  any  of  these  ways,  or  of  any  others  which 
occasion  sudden  changes  of  temperature  in  the 
heels,  especially  when  these  changes  are  accom- 
panied or  aggravated  by  the  irritating  action  of 
filth,  grease  is  exceedingly  liable  to  be  induced. 
Want  of  exercise,  high  feeding,  and  whatever 
tends  to  accumulate  or  to  stagnate  the  greasy 
secretion  in  the  skin  of  the  heels,  also  operate,  in 
some  degree,  as  causes.  But,  by  mere  good  man- 
agement, the  British  cavalry  have  expelled  grease 
from  the  list  of  their  horses'  diseases ;  and  by  the 
same  means  all  yeomen  and  farmers  might  drive 
grease  from  the  list  of  theirs. 

In  the  early,  dry,  scurfy  stage  of  grease,  the 
heels  may  be  well  cleaned  with  soap  and  water, 
and  afterwards  thoroughly  dried,  and  then  treat- 
ed with  either  a  saturnine  wash  or  with  a  satur- 
nine ointment.  In  the  mildest  form  of  the  stage 
of  cracks  and  ichorous  discharge,  some  drying 
powder,  such  as  equal  quantities  of  white  lead 
and  tutty,  may  be  applied,  or  simply  the  satur- 
nine ointment  may  be  continued.  In  the  viru- 
lent form  of  cracks,  accompanied  with  ulceration, 
the  heels  ought  to  be  daily  washed  clean  with 
warm  water,  and  afterwards  bathed  with  a  mild 
astringent  lotion,  and  every  morning  and  even- 
ing thinly  poulticed  or  coated  with  a  mild  satur- 
nine ointment,  and  the  whole  system  ought  to  be 
acted  on  by  a  moderate  bleeding,  by  alterative^ 
by  a  nightly  bran  mash,  and,  if  the  animal  be  in 
full  condition,  with  one  or  two  doses  of  some  pur- 
gative medicine.  In  the  worst  and  most  exten- 
sively spread  cases,  poultices  of  a  very  cooling 
kind,  particularly  poultices  of  scraped  carrots  or 
scraped  turnips,  ought  to  be  used  day  and  night, 
both  for  the  sake  of  their  own  action,  and  as 
preparatives  to  the  action  of  the  astringent  ap- 
plication ;  and  the  whole  course  of  treatment 
ought  to  aim  at  the  abatement  of  the  inflamma- 


tion, previous  to  the  stopping  of  the  discharge. 
In  the  event  of  great  obstinacy,  as  well  as  much 
virulence,  of  the  disease,  the  horse,  especially  if 
he  be  young  and  vigorous,  may  require  to  be  | 
turned  to  grass.   "  Nothing  tends  so  much  to  | 
prevent  grease  and  swelling  of  the  legs,"  sajs 
White,  "as  frequent  hand-rubbing,  and  clean-  | 
ing  the  heeb  carefully,  as  soon  as  a  horse  comes  i 
in  from  exercise.    In  inveterate  cases  of  grease,  ' 
where  the  disease  appears  to  have  become  habit- 
ual in  some  degree,  a  run  at  grass  is  the  only  re-  j 
medy.    If  a  dry  paddock  can  be  procured,  where  ' 
a  horse  can  be  sheltered  in  bad  weather,  and  fed 
with  hay  and  com,  it  will  be  found  extremely 
convenient ;  as,  in  such  circumstances,  he  may 
perform  his  usual  labour,  and  at  the  same  time  1 1 
be  kept  free  from  the  complaint."  | 

QREASE.  Any  unctuous  or  oleaginous  sub- 
stance, whether  simple  or  compound,  such  as 
lard,  tallow,  rape  oil,  or  any  mixture  of  fats  or 
oils,  for  mitigating  friction  in  the  action  of  ma- 
chinery. It  requires  to  be  adapted  in  its  natiuv 
to  the  particular  kind  and  circumstances  of  the 
machinery  to  which  it  is  applied  ;  and  is  neces- 
sarily very  diversified  in  its  own  character  and 
in  the  manner  of  its  use.  M.  D'Arcet  recom- 
mends that  any  ordinary  grease  for  cart  or  car- 
riage wheels,  or  for  any  machinery  of  simibr  | 
structure,  should  be  thoroughly  combined  with 
one-fourth  of  its  own  weight  of  very  finely  pul- 
verized plumbago. 

GREASE  (Molten).   See  Dybextebt. 

GREAT  BURNET,— botanically  iSanpiUoria. 
A  genus  of  hardy,  ornamental,  perennial-rooted, 
herbaceous  plants,  constituting  the  type  of  the  \ 
suborder  Sanguisorbeae, — a  subdivision  of  the  ro-  ' 
saceous  order.  This  subdivision  comprises  seven  ^ 
genera  of  the  plants  of  our  fields  and  gardens,—  , 
the  most  conspicuous  of  which  are  poterium, 
sanguisorba,  and  alchemilla.  The  genus  sanguis- 
orba  comprises  seven  species, — all  about  4  feet 
high,  and  blooming  in  the  latter  part  of  summer 
and  early  part  of  autumn,  and  two  having  white 
flowers,  and  most  of  the  others  pink-coloured 
flowers. 

The  officinal  great  bumet,  Sanguisorha  ofci- 
nalU,  grows  wild  in  moist  meadows  and  pastures  1 1 
in  various  parts  of  Great  Britain.    Its  stem 
branches  toward  the  top  ;  its  leaves  are  pinnate,  i 
and  consist  each  of  5  or  C  pairs  of  leaflets  and  a 
terminating  odd  one  ;  its  leaflets  are  about  two  i 
inches  long,  thin,  serrated,  and  a  little  downy  ' 
below ;  and  its  flowers  are  produced  in  thick  i 
oval  spikes,  and  have  a  pink  colour,  and  bloom 
from  June  till  August.    This  plant  is  regarded  , 
by  some  persons  as  worthy  of  agricultural  culti-  || 
vation.    A  permanent  variety  of  it  is  known  u  j 
the  eared  great  bumet,  >S'.  o.  auriaUciia,  ^ 

GREAT  MACAW  TREE.    A  pidm  of  natu- 
rally 40  or  50  feet  in  height,  a  nativ^  of  the  West 
Indies,  introduced  upwards  of  a  century  ago  to 
British  palm-houses,  and  called  formerly  Voeo* 
ftuiformis,  but  now  Acrocomia  futiformu^  i 
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6BBEK  VALEBIAN. 

!  GREAT  TIT.  Soo  Trr. 
I  GREEK  VALERIAi*,— botanically  Polemoni- 
j  urn.  A  genus  of  mnuunental  horbaceouH  plants, 
constituting  the  type  of  the  natural  order  Polemo- 
niaoeae.  All  the  plants  of  ihU  order  are  herbaoe- 
otts ;  many  bave  pinnate  loaves ;  and  moat  hvn 
beautiful  or  imposing  flriivrr^,  principally  of  red, 
blue,  and  wbito  colours.  The  grea^  number 
are  nativet  of  the  eool  parte  of  Bnrope  and  Korib 
America.  About  70  species  ooonr  in  tiie  gax^ 
dens  of  Britain  •  and  all  these,  exceptinp:  fi  or  7, 
are  bardj.  The  order  comprises  the  nine  gen- 
m  pdemonlom,  phlox,  ooUomia,  gilia,  ipomop- 
tis,  pyxidanthera,  caldasia,  diapensia,  and  hoit- 
zia.  The  genus  polemonitun  comprises  one  in- 
d  igenous  species,  6  or  7  iotrodiiefld  esotie  species, 
and  7  or  8  known  unintroduocd  exotic  species. 

The  indigenous  species,  Polemmium  ceervleum, 
is  exceedingly  common  in  gardens,  and  serves  as 
a  sufficient  speoimen  of  the  whole.  It  grows 
wild  in  some  thickets  ;  but  includes  two  perma- 
nent varieties,  the  white-flowered  and  the  apot- 
I  leA-flowered,  wMflh  oeeur  only  !■  gafdein.  Ita 
,  stems  arc  hollow,  chnnn'  ll'" :ind  usually  from 
18  to  24  inches  high ;  its  lower  leaves  are  pinnate, 
and  consist  each  of  11  er  IS  pain  ef  tltanite 
and  sessile  leaflets  and  a  terminating  odd  eu^ 
and  unitedly  form  a  somewhat  dense  mass  of 
herbage  round  the  base  of  the  stems;  its  upper 
leave*  have  the  eame  ehape  as  the  lower  ones, 
and  constitute  a  sort  of  jramishinp  nf  thn  stem  : 
and  its  flowers  are  sessile,  monopetalous,  and 
beantifiilly  bla^  and  grow  in  banehee  at  the 
summit  of  the  stems,  and  usually  bloom  in  June. 
This  plant  is  a  very  short-lived  perennial,  and 
does  best  to  be  propagated  from  seeds ;  but  it  is 
easily  raised,  and  requires  tctomif  any  culture. 
Cats  are  very  fond  of  its  fragrance,  and  sometimes 
roll  themselves  on  it,  to  the  destruction  both  of 
ite  own  beanty,  and  the  neetnees  of  flie  a^aoent 

part  - of  tin- pirterre. 

GHEEN  CHEESE;   Cheese  stained  by  means 

of  an  infusion  of  sage  leaves,  parsley,  or  other 
I    green  vegetable  substances,  in  the  milk  of  which 

the  cheese  is  madr  The  practice  of  staining 
,  cheese  green  prevails  chiefly  in  Wiltshire.  Sec 
{  tibeftrtideCimie. 

GREEN  CROPS.  Crops  which  alternate  with 
I  the  cereal  grasses  in  regular  rotations,  or  which 
I  admit  of  tbe  deansing  and  ameliorating  eolthn- 
'  tion  called  the  green  fallow.  See  the  article 
]    Fallow.    Tbo  principal  green  crops  at  present 

(in  use  are  turnips,  cabbages,  borecoles,  beans, 
carrots,  beet,  mangel-wunel,  sainfoin,  luoem, 
tares,  and  clover ;  but  several  others,  well  adapted 
I  to  field  culture,  and  very  valoaUe  for  their  econo- 
I  mlcal  niee,  might  be  added.  1!he  proper  treat- 
(  ment  of  green  crops,  in  their  col! -ctivc  relations 
to  the  soil  and  to  the  cereal  members  of  a  rota- 
tion, is  noticed  in  the  nrtlele  Paxamr;  and  the 
1  proper  treatment  of  them  in  their  individoal 
t  character  anf!  f  r  fhrnr  distinctive  uses,  is  noticed 
I    in  the  several  ai liclcs  uu  the  plants  themselves, 
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such  as  Tfrxtt,  CABHAni:,  (tc — Tbe  word  green  '  i 
crop  is  sometimes  employed,  m  a  large  sense,  to  |  j 
designate  an  onltivaled  eeeolent  planta  which  are 
used  in  a  green  or  unripe  gtatc ;  and  in  this 
sense,  green  crops  comprise  the  greater  portion 
of  tbe  ordinary  prodnetions  of  the  kitdicn  garden. 

GREEN  DRAGON.  A  hardy,  perennial-rooted, 
green-flowered  species  of  arum,— ^rum  Draconr 
Hum, 

GREENFIHOH,— adentifically  Coceoihraiutes 
ChUrit.   A  common,  pretty,  little,  Briti?h  bird, 
of  the  finch  family.   It  occurs  in  most  parts  of 
Bnrope,  and  remaina  in  Britain  throvgtkont  the  j 
year     Tt  frequents  gardens,  orchards,  shrub-  j 
bertes,  groves,  parks,  and  cultivated  fields ;  and 
eometimee  eedta  new  bannta,  in  aevere  weatlier,  I 
for  the  sake  of  obtaining  improved  shelter ;  and  ,  I 
it  commonly  feeds  on  small  seeds  in  cropped  ji 
grounds  in  summer,  on  stubbles  in  autumn,  and  | 
in  stack-yards  in  the  severe  parts  of  winter.  Its 
total  length  is  about  6  or  6|  inches ;  its  body  haa 
a  prevailing  tint  of  olive  green ;  and  its  wings 
and  tail  bave  a-blaok  ground  eolonr,  variegated 
with  gamboge  yellow    Its  iic^t  is  built  sometimes  I 
in  trees,  but  generally  in  hedges  or  low  bushes ; 
and  Ha  eggeare  t^ma  foor  to  £t  fn  number,  and 
have  a  white  colour,  tinged  with  blue  over  the 
circumference,  and  spotted  with  dark  hcown  and 
purplish  grey  at  the  larger  end. 

GREEN  FALLOW.  SeeFaunnr. 

ORKEN  FLY     Any  of  the  green-rrlnttred  I 
species  of  aphides  which  iofi»t  peach-trees,  plum-  j 
treea,  dierry-trees,  or  the  dmbby  plants  of 
the  greenhouse  OT  the  oonMrvitoiT.   See  the 
article  Aphis. 

GREEN  FOOD.  Cut  or  gathered  esculent 
plants,  used  In  their  fresh  or  snoealent  state.  It 
differs  from  fodder  in  excluding  all  dried  sub- 
stances, and  from  pasturage  or  herbage  in  being 
eoasDmed  in  tiie  bonae.  See  tbe  artiele  Soounov  | 

GREENHOUSE.  A  glazed  building  for  the  ; 
proteotion  of  plants  which  are  too  tender  to  bear  i 
the  aflbete  of  cold  weather  in  the  open  air,  and 
not  tender  enough  to  require  the  great  heat  and 
continual  protection  of  tbp  stove-house.  It  may 
bo  kept  oonstantly  open  during  most  of  the  days 
and  many  of  the  nights  of  aommer;  and  must 
have  its  sashes  opefned  often  enough,  even  in 
winter,  to  maintain  comparative  purity  in  its 
atmoepheric  air.  It  may  also  have  meet  of  ite 

winter  occupants  removed  to  the  open  ground  \ 
during  summer  and  the  early  part  of  autumn ; 
and  may  then  be  replenished  partly  with  the 
least  tender  beautka  of  the  stove-hooas,  and 
partly  with  balsams,  cockscombs,  and  other  rery 
tender  and  showy  annuals.    But  by  means  of  j 
Huea  ftir  tbe  nddng  or  maintaining  of  artiiieial  | 
heat  as  often  nr  np  l-np  rvg  may  be  requisite,  it 
mast  both  be  freed  from  dampness  of  air  during 
aonnner,  and  hava  eonatantly  or  generally  a  tem- 
perature of  about  'irj°  during  winter.   Its  sashes 
must  be  po  constructed  as  to  produce  a  ready,  nn  j 
equable,  and  a  protected  ventilation ;  and  its  Oues  j 
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must  be  so  placed  and  conducted  as  to  diffuse  an 
equal  and  a  steady  heat.  Every  dissipation  of 
damp  by  artificial  heat  in  warm  weather  ought 
to  be  accompanied  with  free  and  abundant  venti- 
lation ;  the  maintenance  of  artificial  temperature 
during  frosty  weather,  ought  never  to  exceed 
45°,  and  may  be  a  little  lower ;  the  appearance 
of  aphides,  in  any  considerable  numbers,  ought 
to  be  promptly  checked  and  destroyed  by  a  fumi- 
gation ;  and  the  appearance  of  minute  fungi  or 
"moulds"  on  any  of  the  leaves  of  any  of  the  plants, 
ought  always  to  be  arrested  by  the  instant  and 
careful  removal  of  the  infected  leaves.  The  floor, 
the  pots,  and  the  stages  ought  to  be  maintained 
in  a  thoroughly  clean  condition ;  the  plants  ought 
to  be  duly  and  regularly  watered,  and  to  receive 
all  the  routine  culture  required  by  their  respective 
habits,  and  to  be  kept  in  a  neat  and  tasteful  or- 
der ;  and  all  the  interior,  in  all  its  parts  and  con- 
tents, ought  to  be  free  from  every  mark  of  labour, 
and  to  exhibit  the  repose,  the  dignity,  and  the 
imposing  and  exhilarating  powers  appropriate  to 
the  chief  and  cherished  retreat  of  the  flower- 
garden. 

The  greenhouses  of  a  former  age  bad  slated 
roofs  and  large  upright  windows, — the  latt«r  di- 
vided and  upheld  by  pillars ;  but  these  structures 
or  any  others  with  opaque  roofs  are  suitable 
chiefly  for  orange-trees,  lemon-trees,  and  other 
large  and  shade-loving  plants,  and  are  utterly 
unfit  for  any  plants  which  require  much  of 
the  chemical  action  of  light, — and  therefore 
utterly  unfit  for  the  vast  majority  of  proper 
greenhouse  plants ;  and  almost  all  of  them  which 
continue  to  be  used  are  now  considered  to  be, 
not  greenhouses  in  any  ordinary  sense  of  the 
word,  but  orangeries.  Other  greenhouses  of  a 
former  period,  and  many  old  greenhouses  of  the 
present  day,  have  their  front  and  their  back  en- 
tirely of  masonry  or  of  brickwork,  and  are  glazed 
only  on  the  top  and  at  the  ends ;  and  these  pos- 
sess a  medium  adaptation  between  the  opaque- 
roofed  structures  and  the  true  greenhouses,  and 
do  best  to  be  employed  as  conservatories,  or  for 
large  plants  growing  in  beds  of  earth  sunk  in 
the  floor,  either  bold-growing  tall  shrubs  and 
small  trees,  or  lofty  and  far-spreading  ornamental 
climbers,  such  as  Pattifiora  ierniesina,  Ijwmoea 
cocciiun,  and  Dolichos  liffiionu,  which  can  be 
trained  along  the  rafters. 

The  best  greenhouses  at  present  in  use  are 
constructed  with  span-roofs  ;  and  are  glazed,  not 
only  above  and  at  the  ends,  but  along  the  upper 
part  of  the  sides.  The  roofs  of  some  have  a 
domical  outline;  and  those  of  many  of  the 
newest  have  their  rafters  of  kyanised  wood,  or 
bars  instead  of  rafters,  and  formed  of  iron,  or  of 
tine.  The  most  old-fashioned  of  the  prevailing 
form  of  the  walls  is  "  a  lean-to," — all  wall  in  the 
back,  and  a  very  low  wall  in  the  front ;  a  newer 
prevailing  form  has  a  back-wall  of  about  two- 
thirds  of  the  height  of  the  roof,  and  a  front  and 
oad  walls  of  about  3  or  4  feet  in  height ;  and  the 


newest  prevailing  form  has  a  low  wall  all  round, 
and  has  the  two  sides,  as  well  as  the  two  ends, 
uniform  with  each  other,  and  displays,  in  all  its 
proper  proportions,  the  true  or  regular  span-roof. 
But  the  front  wall  in  the  second  of  these  furrofl, 
and  both  of  the  side  walls  in  the  third,  are 
surmounted  by  a  row  of  upright  sashes,  of  about 
18  or  20  inches  in  height ;  so  that  the  lower  edge 
of  the  roof,  or  sloping  series  of  sashes,  is  situated 
at  a  height  of  4^  feet  or  upwards  from  the  surface 
of  the  ground.   The  internal  arrangement  cor- 
responds, in  some  degree,  to  the  external  form, 
and  may  consist  of  one  front  bench  and  one 
gradation  of  stages,  or  of  benches  on  each  side  I 
and  a  doubly  graduated  stage,  or  may  be  other- 
wise fitted  up  either  in  compliance  with  mere  : 
taste  or  in  precise  adaptation  to  the  special  1 
selection  of  plants  which  are  intended  to  be 
cultivated  in  it ;  but,  in  every  instance,  it  must 
have  its  bench  or  benches  and  the  successive 
shelves  of  its  stage  or  stages  fixed  at  such  dis- 
tances from  the  roof  as  will  produce  a  magnificent 
tovt  emcmUe  in  the  grouping  of  the  plants,  and 
as  will  place  the  summits  of  all  sufficiently  near 
the  roof  to  let  them  enjoy  the  full  and  direct 
rays  of  the  sun.   Many  greenhouses,  even  among 
those  of  the  newest  construction,  have  an  ex- 
ceedingly plain  appearance;  and  yet  all,  with 
scarcely  any  appreciable  injury  to  their  light  or 
their  adaptations,  might,  with  very  little  addi- 
tional expense,  be  made  decidedly  ornamental 

The  length  and  breadth  of  a  greenhouse  may 
be  endlessly  varied,  yet,  for  the  sake  of  appear- 
ance, ought  to  be  mutually  proportionate.  The 
height  of  such  as  stand  in  juxtaposition  wi<h 
mansions,  ought  not  to  be  less  than  that  of  the 
loftiest  apartment  with  which  thej  communicate; 
and  that  of  detached  ones  may  vary  from  S)  to 
24  feet,  according  to  their  size.  "  If  the  green- 
house is  long  and  too  narrow,"  says  Miller,  who 
often  wrote  in  such  a  way  as  if  his  writings  were 
never  to  become  old,  "  it  will  have  a  bad  appear- 
ance both  within  and  without  ;  nor  will  it  con- 
tain so  many  plants,  if  proper  rvom  be  allowed 
for  passing  in  front  and  on  the  backside  of  the 
stands  on  which  the  pknts  arc  placed ; — and  on 
the  other  hand,  if  the  depth  of  the  greenhouse 
is  more  than  24  feet,  there  must  be  more  rows  of 
plants  placed  to  fill  the  house  than  can  with 
conveniency  be  reached  in  watering  and  clean- 
ing ;  nor  are  houses  of  too  great  depth  so  proper 
for  keeping  plants  as  those  of  moderate  siie. 
The  best  possible  combination  of  form  and  posi- 
tion in  a  greenhouse  is  an  equal-sided  or  regular 
span-roofed  one  standing  east  and  west,  with  tlie 
door-end  facing  the  south ;  so  as  to  take  in  the 
full  play  of  both  forenoon  and  afternoon  sun, 
and  as  to  have  no  opening  to  the  chilly  north  \— 
and  the  worst  possible  combination  of  form  and 
position  is  a  lean-to  facing  otherwise  than 
southerly,  or  a  lean-to  with  a  southerly  facing 
but  upon  northerly  sloping  ground,  or  whatever 
shall  give  the  shelves  of  the  stage  a  northern 
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CJtposure.  and  exclude  the  soft  nnd  reniil  zephyr, 
and  invite  the  keen  and  foggj  east  wind*  But 
I  Terj  many  guod  or  «feii  mcoeUent  eomUiiations, 
;  intermed^te  between  these  extreme,  may  be 
I  choflen  to  suit  the  peculiarities  of  situation,  as  ■ 
to  either  the  slope  of  the  ground  or  the  grouping 
of  ttd$M«iit  •feraotmeiii 
j     ORFRNHOtlSB-BUO,— scientifically  Coccm 
Hesperidum.     A  heteropterous  insect  of  the 
I   gallinsecta  or  oocoids  family.   See  the  article 
|t  Oooeus.  The  male  of  the  greenhouse-bug  is  very 
small.  TiViA  h-va  two  wings;  and  the  female  is 
I  larger  and  without  wingi,  and  when  young  rHc 
I '  mns  upon  the  stems  ^  myrtles,  orange-trees, 
and  other  greenhouse  imd  omngery  plants,  and 
afterwards  settles  down  upon  a  piece  of  spray, 
or  apon  a  leaf,  or  upon  the  rind  of  a  fruit, 
^  atlMhsitiovselfasllnnly  toftMalimpettotiw 
rock,  and  deposits  upon  it  hundreds  or  thousands 
j    of  her  eggs,  and  dica.    The  application  of  a  weak 
I    mixture  of  white  arsenic  in  thin  muoilage  or 
j   gum-water,  has  often  been  rsoommended  for 
I    killjng;  the  hug;  but,  even  when  cautiously 
applied,  it  is  very  liable  to  kill  also  the  leaves 
,  ani  ewn  the  stems  and  roots  of  the  omnge- 
,  pfamt.    A  safe  tad  efficacious  appliance  is  to 

I  wash  the  infiNted  fwt  of  the  plants  with  weak 

II  hartshorn*   

I      6BBBN  MAHimB.  Tegetable  snhsta&oee  In- 
corporated with  the  soil  in  their  succulent  state, 
j    to  act  as  ferttlircrs  for  auhscquent  crops.  They 
may  be  either  entire  plants  or  parts  of  plants ; 
'  either  weeds,  or  fwrt  of  cnltivRted  erops,  or  the 
whole  of  cultivated  crops  ;  either  the  produce  of 
waste  grounds  (mrried  to  arable  fields,  or  the 
refuse  of  any  kind  of  useful  produce,  or  specially 
'    raised  upon  the  spot  with  the  express  deirign  of 
I    hiL'ing  used  as  manure :  either  used  some  little 
I    time  after  becoming  dead,  but  before  losing  their 
; '  sneeolency,  or  hmled  in  tiie  strfl  by  the  same  aet 

I  or  process  which  destroys  their  life. 
' !     Vegetables  returned,  partly  or  wholly,  into  the 

II  soil  in  the  same  condition  in  which  they  have 
' '  grown  oot  of  it  might  ssem>  to  an  nnrelleoting 
,  \  person,  or  to  one  unacquainted  with  agricultural 

cht'tnistry,  utterly  incapable  of  acting  as  ferti- 
,1  lisers;  and  certainly,  if  they  derived  all  their 
' '  snbstanee  ont  of  tlie  soil,  and  were  to  return  it 
in  the  same  ?tate  <-,f  chf-mical  combination  and 
with  the  »une  play  of  chemical  affinities  in 
which  they  derfved  It,  they  weald  |^  bade 
l'  taetly  what  they  received,  and  affiaetthe  soil 
none  rthcrwise  than  by  the  accessories  and  acci- 
' '  dents  of  thdr  culture.  But  by  far  the  largest 
pordon  of  tiisir  bulk  Is  derifed,  not  ftom  the 
soil  at  all,  but  from  air  and  water, — and  the 
whule  of  this  is  contributed  by  green  mnnurc  as 
clear  gain  to  the  soil,  or  as  prepared  and  ready 
•  I  slisMnt  for  the  sneeesding  crop ;  and  the  remain- 
der  of  their  >ni1V,  though  ettracted  from  the 
I  »>il,  is  brought  into  new  affinities,  and  more 
practicable  ones  than  before, — so  that  even  this, 
SBielniiMdtotheaoilbj  green  mannve,  ia  in  n 
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oonditien  for  more  rapid  and  advantageou<; 
milatiun  than  if  it  had  not  recently  played  a  part 
in  vegetable  growth. 

"  It  will  be  readily  granted,"  says  Hr.  Shier, 
I  that  the  amount  of  produce  that  can,  in  any 
shape,  be  exported  from  a  farm,  without  deterio- 
rating the  land,  is  a  portion  oerrsspunding  te 
what  the  crops  have  drawn  fnin  the  air,  above 
what  was  contained  by  the  manure.  Inorganic 
substances  are  derived  emlasively  from  the  soil ; 
but  as  erops  oonftun  a  eertain  proportion  of 
these,  the  supply  mnst  be  maintained  cither  by 
decomposition  of  mineral  matter  in  the  soil — 
and  even  in  tlie  best  soils  this  is  bnt  a  limited 
Bouroe-*-or  by  manures  obtained  from  sources 
foreign  to  the  farm.  It  follows  then  that,  if 
plants  capable  of  drawing  largely  on  the  air  are 
grown,  and  ploughed  in  at  tike  time  they  eontain 
most  of  the  matter  so  derived,  and  in  a  condition 
favourable  to  steady  and  complete  decay,  that  all 
that  could  be  exported  is  gain,  and  is  laid  up  in 
the  soil,  to  enable  it  to  minister  to  other  crops  of 
more  profitable  kinds.  Tlio  plants  which  form 
the  most  valaable  food  for  animals  are  almost  all 
incapable  of  being  raised  on  very  poor  soils,  and 
they  dfaw  moot  largely  oh  the  soil  for  support ; 
there  are,  however,  others  less  fitted  for  feeding 
animals,  that  draw  largely  on  the  air,  and  are 
capable  of  growing  on  poor  soib;  it  is  these  tiiat 
are  most  appropriately  employed  for  green  ma- 
nuring. In  selecting  plnuts  for  this  purpose,  j 
care  should  be  taken  that  they  are  rapid  grow-  | 
ers,  nourislied  chiefly  at  the  expsnse  of  tte  air,  | 
cap;iM  >f  autumnal  growth,  and  that  they  are 
hardy  and  suitable  to  the  soil  and  the  climate. 
Green  plants  are  greatly  superior  to  dry  ones  as 
manure,  in  being  capable  of  speedier  and  mors  | 
complete  decomposition.  Dry  vegetable  mnttt^r  \ 
introduced  into  the  soil  decomposes  slowly,  be- 
cause, in  drying,  changes  have  already  taken 
place  in  the  rap  that  render  it  Ises  prone  to  de- 
composition even  in  the  presence  of  air  and 
moisture;  hence,  straw  requires  to  be  mixed 
with  other  deoooipering  snbetances,  sndi  as  wea^ 
mal  excrements,  an^  turned  over  in  a  heap,  be- 
fore it  becomes  fit  for  the  purpose  of  profitable 
manuring.  But  this  is  not  the  case  with  green 
succulent  plants ;  their  sap  contains  aUmmen 
and  other  axotised  prinoiples  highly  susceptible 
of  decomposition,  and  wbiob  readily  induce  de- 
cay on  the  woody  and  edhdar  tissasi  of  the 
plants,  particularly  in  the  green  and  succulent 
state  in  which  they  ejtisi  when  the  plant  is  com- 
ing into  flower." 

Groen  manors,  thongli  a  vwy  Important,  far 
cile,  and  powerful  means  of  enriching  the  soil, 
and  though  known  in  some  forms  to  the  ancient 
liomans,  and  practised  in  others  by  very  many 
fimnors  of  the  prssent  dsj,  has  rsesired  sniprls- 
ingly  little  attention  from  scientific  agricultur- 
ists, and  is  even  unrecognised  in  name  by  multi- 
tudes of  oultivators.  Specific  green  manure  may 
be  legvded  at  at  pmsnt  ptastieallj  nnfaiown 
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among  the  fiirmers  of  Britain;  r«tidaal  green 
numnre  from  enltivated  plante  is  kmrnn  princi- 
pally in  the  form  of  breaking  up  lea-grounds  and 
ploughing  clover  lands,  and  partly  in  the  prac- 
tices of  some  kitchen  gardens  and  in  the  plough- 
ing in  of  the  bavM  and  tops  of  tornips ;  mad 
incidental  or  waste  green  manure  is  known  onlj 
in  such  a  fitful  and  scattered  manner  n<*  y>lHce8 
it  beyond  the  limits  of  ail  system.  "  iue  chief 
causes  of  the  neglect  of  green  maDnre,**  mjn  Mr. 
Shier — ^though  his  remarks  apply  mainly  to  spe- 
cial graen  manure—"  are,  first,  the  want  of  a  due 
appreei«lioii  of  ill  "value/— teoond^  the  kteness 
of  the  harvest,  and  consequent  sfowness  of  growth 
between  the  time  of  sowing  the  plants  and  that 
of  ploughing  them  in, — third,  its  being  inadmis- 
eible  esoept  at  particular  points  of  the  rotntiom 
in  common  use, — and,  fourth,  the  cartying  out 
to  an  unwarrantiViIc  extent  the  principle,  that 
green  vegetable  substances,  to  be  profitably  em- 
ployed as  manurea,  ought  to  be,  in  the  fittt  place, 
used  as  food  for  animals  " 

The  roots  and  the  lower  parts  of  the  stems  of 
the  grasses  and  dovers  bear  a  large  proportion, 
in  cither  bulk  or  weight,  to  tiie  pwti  oC  the 
plants  which  are  depastured  or  mown  ;  ihc  roots 
also  have  made  a  considerable  deposit  of  excre- 
tiooal  matter,  whidk  a«ts  in  an  alimentary  way 
upon  a  succeeding  cereal  crop;  and  when  the 
roots  and  the  lower  parts  of  the  stoma  are 
ploughed  into  dead  incorporation  with  the  soil, 
both  they  and  the  exeretional  depeeit  beeome 
direct  and  important  fertilizers.  But  in  order 
to  obtain  the  largest  amount  of  manuriai  enrich- 
ment, the  ground  ought  not  to  be  very  closely 
mown  or  depaiturcd,  and  ought  to  be  ploughed 
up  as  soon  as  pos:iil(lo  alliT  harvest,  while  thn 
roots  and  the  residuary  stems  are  stiU  full  of 
jnioe.  When  old  poatntce  are  broken  up  and 
made  arable,"  says  Sir  Humphrey  Davy,  "not 
only  has  the  Boil  been  enriched  by  the  death  and 
slow  decay  uf  Uie  plants  which  have  left  soluble 
matteis  in  the  eoO,  bnt  the  lenvee  and  rooCe  of 
the  grasses  living  at  the  time  and  occupying  so 
large  a  part  of  the  surface,  afford  saccharine, 
mucilaginous,  and  extractive  mattera,  which  be- 
come immediately  the  food  of  the  erop,  and  the 
gradual  decomposition  affords  a  stipply  for  suc- 
cessive years."  JSot  do  the  sofsu,  the  mucilage, 
and  tbe  Utter  estnotive  aet  the  b«  promptly, 
that  they  do  mA  of  IbeeMelves,  as  Sir  Hum- 
phrey's language  would  seem  to  imply,  consti- 
tute aliment  to  the  crop,  but  that  th«^  pass 
rapidly  into  deoompotttion,  and  |^fe  np  their 
elementi,  and  psrUooMf  eurbon,  as  ali- 
ment. 

Weeds  and  other  kinds  of  vegetable  waste  are 
ttsually  gathered  in  ao  irregular  a  manner  ae  to 
be  available  only  fur  the  cnrnjin^t  honp  ;  :\nrl  8ome 
also  are  occasionailj  gathered  when  in  seed,  so 
that  to  urn  Aem  aa  mannre  would  be  to  k>w  and 
propagate  them,— irinleothen  are  eitlrar  ligneous 
or  utherwiM  ao  alow  of  deoompoeiUoa  ai  to  be  in- 


trinsically unfit  for  green  manure.  The 
of  hedges  and  ditehee,  in  particular, 
contun  so  many  of  the  seeds  of  weeds,  that  they 
ought  always  to  be  thoroughly  decern T>ns<Ki  in 
the  compost  heap  before  being  used  as  manure, 
and  never  Roughed  in  green.  Tet  oone  weidi 
—such  as  nettles  and  ferns  from  a  neighbouring 
common  or  waste  ground,  or  thistles,  black  mas> 
t&rd,  the  common  scabious,  and  other  ooni'fielil 
peeta  of  badly-kept  tema— might  readily  be  ob- 
tained in  sufficient  quantity,  and  nt  the  proper 
season,  to  serve  as  green  manure  fur  tuxnips. 
The  weeding  of  the  laat  ooni  erop  of  a  rofalisa 
could  easily  occur  at  the  same  time  as  the  pre-  \\ 
paring  of  the  turnip  f^tuund ;  and  it  might  be 
accompanied  al&o  by  the  weeding  of  the  docks,  i 
thiafele^  dtenopodiuma,  and  other  bulky  maaof  \] 
ces  which  are  sometimes  allowed  to  grow  in  great  '  | 
profusion  about  the  farm-stead,  and  which,  if 
permitted  to  stand  a  few  weeks  jater,  will  shed 
their  elonde  of  aeeds  Uke  a  vegetable  peetileaoi 
ovi  r  the  fnrm.  "Should  the  weeding  proceed 
simultaneously  with  the  preparation  of  tbe  tur- 
nip-ground," says  Mr.  OOTiie  of  Annat  Cottage, 
let  the  drills,  in  plaoe  of  the  ordinary  width  of 
27  inches,  be  opened  at  about  32  inche?  frr>m 
crown  to  crown;  then  let  a  moderately  thick 
layer  of  weedings  be  hid  in  them,' taking  cam  te 
tread  them  in,  so  as  ^ey  shall  be  completely 
covered  with  the  soil  in  forming  the  drills  for 
the  seed ;  it  will  be  useful  to  pass  a  heavy  rdler 
over  the  ground  lo  mannred  after  aowing:  A 

prnrul  part  of  tl  fii  l  l  of  turnips  which  was  dunged 
with  green  manure,  as  here  described,  waft  sold 
by  auction  by  the  square  fall.  That  portion  nft^ 
nured  with  green  needs  was  purchased  by  s 
neighbouring  farmer  who  witnessed  the  process 
at  Is.  Od.  ])er  fall,— 36  falls  being  equal  to  one 
rood  imperial;  the  reet  of  the  field,  where  ftni* 
yard  partially  fermented  manure  was  used,  only 
brought  Is.  3d.  per  fall,  although  the  drills  were  a 
half  foot  narrower,  and  oimsequentljr  more  length 
of  drill  in  tike  area.  It  is  proper  to  mention, 
that  one  year  wlien  green  manure  was  applied 
in  drills  of  27  inches,  the  weeds  were  imperfectly 
covered,  and  dry  weather  succeeding,  the  exper> 
intent,  aa  fiur  aa  the  tnmipe  were  oonoemed,  was 
a  complet?  failure ;  htit  the  8ubw>quent  crwps 
bear  testimony  to  the  excellence  of  the  manure." 

The  idtableiMm  of  feme,  nettlee,  and  tiM  topa 
of  potato  planta  Iw  green  manure,  particularly 
of  the  fifRt  of  these,  was  put  to  the  test  of  experi- 
ment by  the  late  Mr.  Knight.  "  In  the  beginning 
of  June,**  mya  he,  "n  ennll  pieee  of  grennd  was  I 
planted  with  potatoes  of  an  early  variety,  ami  in 
some  rows  green  fern,  and  in  others  nettles,  were  j 
employed  instead  of  other  manure  ;  and  labl^  r 
qnently,  aa  the  early  potatoee  were  taken  up  fi* 
usp,  their  tops  wore  buried  in  row*  in  th«»  wane 
manner,  and  potatoes  of  the  preceding  year  were  >| 
placed  upon  them,  and  buried  in  the  nonal  way.  | 
The  days  being  then  long,  the  ground  warm,  and 
thedeoompooinggBeenleaveaandatamaaffonUng  j| 
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in  »lNiifclint  moiftan^  itM  pitati  uqoind  thdr 

1  full  growth  in  an  unusually  short  time,  and 
I  afforded  an  abundant  produce,  and  the  remaining 
part  of  the  summer  proved  mora  tlm  raffident 
tomfttiiwpolitoMofaiiyM^nriety.  In  this 
experiment,  the  potatoes  grew  in  ground  which, 
thot^h  not  rich,  was  not  poor ;  and  therefore 
•OHM  ofajeetions  tnj  be  made  to  the  coadoriotts 
;    I  nni  disposed  to  draw  in  favour  of  reoent  vege- 
table flubfltances  as  manures.  Tho  foUowing  ex- 
periaNnt  is,  I  iiiiiik,  dedaive  I  Meetved  from 
a  neighbouring  farmer,  a  flcid  natonUy  barren, 
I    and  80  much  exhausted  by  ill  management,  that 
the  two  preceding  crops  had  not  returned  a  quan- 
tity of  OWm  equal  to  that  which  had  been  sown 
upon  it.   An  adjoining  i  huii.ttion  afforded  me  a 
Urge  quantity  of  fern,  which  I  proposed  to  em- 
I  ^oy  asamammfoiraorapoftiinupa.  ThiavM 
'  cut  between  the  10th  and  20th  of  June;  but  as 
the  small  cotjledons  of  the  tumip-seod  afford 
little  to  feed  the  young  pUnt,  and  M  the  soil, 
omtig  to  its  extreme  poverty,  flonld  not  afford 
much  nutriment,  I  thought  it  necessary  to  place 
the  fern  a  few  days  in  a  heap  to  ferment  euffi- 
oientlf  to  d«itaoy  life  la  it|  and  to  prodnoa  an 
exudation  of  its  juioes,  and  it  was  then  committed 
j  in  rows  to  the  stnl,  and  the  tumip^seed  deposited 
I  with  a  drilling  iBMitiiMovor  it.  Some  a^Hnfaig 
rows  were  manured  with  the  black  vegetable 
!  mould  obtained  from  the  site  of  an  old  wood  pile, 
[  mixed  with  the  slender  branches  of  trees  in  every 
!  Stage  of  dMompodtioii;  the  qnanlity  placed  in 
I  each  row  appearing  to  me  to  exceed  more  than 
four  times  the  amoont  the  v«igetable  mould,  if 
j  eqoally  decomposed,  wottM  h«vo  jieldod*  Tli0 
crop  succeeded  in  br  tli  ca_so3  ,  but  the  plants  upon 
the  green  fern  grew  with  more  rapidity  than  the 
others,  and  ersn  tham  thow  wikb  had  been 
manured  with  the  produce  of  my  li»ld  and  stable- 
yard,  and  were  distinguishable  in  the  nutumn 
'  from  the  plants  in  every  other  part  of  tiic  tield 
by  the  deeper  thade  of  their  foliage.** 
'  Tlie  loppings  and  prunincr^  of  very  "^ticculnnt 
ligneoits  plants,  or  unseediag  vegetable  gather- 
i^gs  from  among  woods  and  coppices  of  any  kind 
which  will  pass  rapidly  into  decomposition,  may 
also  be  used  as  green  manure.    The  primings 
of  vines  have  been  very  suooessfolly  employed,  in 
I    aoroe  experiraoKts  on  the  Continent,  if  not  posi- 
<  tively  to  fertilize  vineyards,  at  least  to  maintain 

I  j  them  during  a  considerable  series  of  years  in  an 

I I  undagenenitiag  and  wy  frnetiltewa  oondation. 
'  The  leaves  of  trees  in  British  woods,  though  not 
J .  capaUe  of  being  used  as  a  green  manure,  are  so 
!  I  exooefingty  fertflii^  wken  employed  for  litter 
1 1  in  the  farm-yard  lad  made  a  constituent  of  very 

old  farm  ynrd  manure,  thnt  thev  abundantly 

I .  deserve  tins  attention  of  all  fartuers  who  can 

*  ■  obtain  fiermission  from  the  proprielon  ef  die 

i '  woods  to  gather  them.   But  the  proper  way  of 

j '  treating  them  is  to  accumulate  them  in  pits  or 
I  j      laige  heap*  at  the  beginning  of  winter,  to  let 

j  them  Be  in  that  atete  daring  twelvsnuwthi^  and 

1>    


t  • 
tlwn  to  drive  them  to  the  oatUe-yard  to  be  need  | 

in  the  manner  of  litter. 

The  trimmings  of  box-edgings  serve  well  as  | 
green  manure,  and  are  sometimes  obtainable  iu  i 
suffioieat  quantity  to  be  wovttiy  of  attention.  "In 
the  garden,  about  the  season  of  planting  early  | 
potatoes,"  says  Mr.  Qorrie) "  is  also  the  season  for  > 
dipping  box-edgingai  and  wbere  the  box  is  tf  or  i 
G  inches  high.     is  often  the  case  in  the  garden 
of  the  farmer,  an  expert  hand  would  ao<m  mow  a 
large  heap  of  trimmiags  with  the  scythe  in  the 
twentieth  part  of  the  time,  apd  to  much  better 
purpose,  than  could  be  don»»  with  the  box-scissors. 
From  loug-ebtablitthtHl  prejudice,  the  trimmings 
of  box  have  been  eoniidcvod  psinieionB  to  soil, 
and  hence  they  are  generally  swept  away,  and 
removed  as  a  nuisance ;  but  let  them  have  a  lair 
trial,  tiiat  is,  pfautt  row  for  row  of  potatoes  witb 
farm-yard  dung  and  box-trimmings,  and  the  re- 
turns will  be  found  equal  in  weight,  with  this 
difference  in  favour  of  box,  that  the  tubers  are 
more  equal,  fewer  small,  tad  the  quality  dritsr  | 
than  when  planted  with  dnng.   My  experience 
in  this  case  only  extends  to  where  the  soil  is 
what  is  termed  strong  Mack  Icam.  Oarrota,  too, 
prosper  well  where  box-trimmings  are  dug  in." 

Potato  haulm,  though  ooosideiably  withered 
and  dried  befbre  the  tnbera  are  ripe,  possesses 
even  then  enoo^  ef  mmnknt^  to  be  advantage- 
ously used  as  a  green  raannre,  and  at  the  same 
time  is  BO  rich  in  potash  as  to  be  valuable  in  any 
condition  on  the  field,  whether  suoonlent  or 
almost  wholly  dried.  The  practice  of  allowing  j 
potato  haulm  to  lie  and  wither  away  and  blokoh 
on  the  sorihos  of  the  Held,  or  of  gathering  it  into 
heaps  with  the  harrows,  and  using  it  cither  as  a 
roiigh  litter  ia  the  cattle  yard,  or  aa  a  covering 
for  the  potatoes  in  the  potato-pits — this  practice, 
which  prevailed  throughout  almost  all  field-  ; 
potatrt  cnlftrp,  up  to  the  signal  era  of  the  potato  ( 
rot,  and  wmck  Wiii  probably  be  continued  to  any 
extent  to  whkh  the  potato  nay  ys*  be  fonnd 

cultivable,  is  excecdincly  waptrfiil,  and  ought  to 
be  sealonsly  condemned.  Allowiug  the  haulm  to 
Ue  for  a  long  time  aealterad  on  the  sniflMe  of  the 
field,  dissipates  the  greater  portion  of  its  ecganie 
constituents gaseouBly  into  the  atmosphere;  using 
it  in  the  manner  of  litter,  occasiona  much  of  its 
saline  portion  to  sink  to  tho  bottom  of  the  yard,  j 
and  be  lost;  and  employing  it  to  cover  the  • 
potato  pits,  combines  the  two  evils,  and  causes  a 
great  waste  of  both  the  ovga^  and  the  ssBne 
matters.  "  Where  the  stems  are  luxuriant,"  says 
Mr.  Qorrie,  "it  is  best  to  have  them  all  hand- 
pulled,  and  eiftad  off  to  a  dover-ka  field  wheT«> 
wheat  is  to  be  sown,  before  the  ploai^  enters  to 
turn  over  tho  furrows,  This  is  a  more  cleanly 
practice  than  leaving  the  stems  on  the  ground 
till  gnthersd  by  the  harrow;  anditalsopreventa 
any  root-i^-eer3?  from  being  carted  off  and  plough- 
ed in,  a  few  of  which  may  still  b<!  found  in  potato 
IBkdds  at  the  tine  ef  tak^  up,  especiaUjr  in  wet 
Mteoni.  After  the  stems  an  thus  rsnwred,  and 
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tibiow  tatwngftthend  whteh  oune  up  with  them, 

t!ic  plough  moots  with  no  choking  in  splitting  out 
the  drills  of  potatoes;  and  everj  root-weed,  if  any, 
is  then  easily  seen,  and  ahottld  be  hand-picked 
after  the  harrows.   This  operation  over,  it  is  time 
to  have  the  clover-lea  ploughed.   A  boy  with  a 
fork  must  accompany  each  plough  to  push  in  the 
itcnttf  M  u  thej  amy  ftU  be  ngolarlj  md  oon- 
pletely  buried.   The  stems  on  five  acres,  if  nio- 
deraleljr  luxuriant,  will  manure  one  acre  well, 
•ttd  tiie  wheat  will  appear  more  laxutiant  than 
on  the  neighbouring  ridges,  where  from  15  to  20 
j    tons  of  farm-yard  dunt;  may  havo  Uecn  applied." 
1 1     The  leaves  and  taila  of  turnips  have  begun, 
;  in  some  places,  to  be  treated  as  green  manure, 
j  and  well  desenrt?  to  be  everywhere  so  treated. 
!  The  leaves  are  seldom  relished  or  eaten  by  cattle 
I  after  November;  and  aueb  of  ihem  as  are  not 
previously  iised,  amount  to  great  atrgregatebulk. 
and  in  common  oiage  are  ao  long  and  thoroughly 
expoeed  to  the  afr,  either  on  the  open  gronad  or 
I  on  the  dunghill,  as  to  loBo  all  their  orp^anic  OOn- 
I  gtitucnts  ht'fore  any  part  of  them  can  be  retnmed 
to  the  soil.   The  tails,  as  weU  as  tops,  of  all 
1  tumipa,  which  are  stored  between  November 
and  the  earliest  appearance  of  spring  ^owth, 
ought  to  bo  left  in  the  field,  or  struck  off  on  the 
spot  with  a  pleee  of  a  rfekle  or  with  a  carved 
■  knife;  and,  to  secure  the  regularity  of  their 
j  distribution,  and  prevent  waste  by  the  aeriform 
I  dissipation  of  their  substance,  and  obtain  all  the 
advantage  of  the  suceulency  of  their  condition, 
I  they  ought  to  be  deposited  evenly  between  the 
.  drills,  and  ploughed  into  the  ground  on  the  same 
I  day  on  whi^  th^  are  sepanUed  from  the  holhs. 

Tnmipg  proper  to  yield  their  tops  and  tails  in 
j  this  way,  comprise  the  whole  of  crops  which  are 
;  to  be  followed  by  winter  wheat,  tho  portiom  of 
winter-standing  crops  which  require  to  be  stored 
in  provision  for  severe  weather,  and  all  the  parts 
of  winter-standing  crops  which  continue  in  the 
j  field  at  the  oommeneement  of  spring  growth. 

Dr.  Shier  strongly  recommends  the  use  of  this 
^  kind  of  green  manure,  and  says,  ''The  grain 
I  grown  after  it  has  always  been  ibuad  to  be  of 
fine  quality,  and  not  liable  to  be  lodged.  With 
I  the  view  of  ascertaining  the  comparative  value 
I  of  this  method,  I  have  several  times  had  the 
produce  weighed  from  two  parts  of  the  same 
'    fii'ld,  the  one  treated  in  this  manner,  the  other 
eaten  off  by  sheep ;  and  have  found  the  balance, 
I  both  in  quantity  and  wa^i  of  grsin,  in  &voar 
of  the  ploughing  in  of  the  t  >p=   nnd  tails. 
Unle»s  where  wheat  is  to  succeed  turnips  on  a 
soil  so  light  and  frbble  aa  todemand  tim  tread- 
ing of  the  sheep  for  textural  impmwiMbent,  this 
I  method  of  green-manuring  deserves  n  trial.  The 
'  only  peculiarity  of  subsequent  treatment  that 
needs  to  be  nolioed,  Im,  that  tiw  brmrd  of  the 
!  grain  crop  requires  more  rol!inj»  than  n-n^!,  and 
i  with  a  heavier  roller.  From  many  trials  made 
in  Che  months  of  Novmnher  and  Deoemher  18ti|» 
1  find  that  the  latio  by  weight  of  tfaa  tepa  and 


tails  to  the  holbs  is,  on  an  average^  as  1  to  31 

But  25  tons  of  bulbs  per  imperial  acre  is  cotk- 
sidorod  a  good  crop ;  and  this  would  give  7  toot  , 
1 1  cwt.  2  qrs.  of  tops  and  tails,  which  i^otiU  | 
prodttoe  as  great  an  effect  on  the  snooeeding 
crops  as  a  dose  of  10  ton.i  of  well-prepared  ftm- 
yard  manure.    Of  turnip  leaves  no  aocarate 
aaaifyris^  to  Ihr  as  I  am  aware,  has  yet  bem 
published;  but  they  are  known  to  contain  i 
considerable  proportim  of  saline  and  eanhj 
matter,  not  to  mention  the  purely  organic  part, 
capable  of  nourishing  the  succeeding  crops  of 
the  rotation.    If  Bprengcl's  estimate  may  be 
relied  on,  namely,  that  green  turnip  leaves  o»  i 
tain  1*8  per  cent  of  inorganic  matter,  the  qusa-  | 
tity  aKovf^  <;pecified   would  contain   303^  Ihf 
Now  when  the  effect  of  a  much  smaller  dote  ot 
mixed  ssline  manniee  is  ooniideted,  it  will  ist , 
appear  stranf^c  that  so  much  stress  has  bctn  laid 
on  ploughing  in  green  turnip  tops^  as  a  mesiu  of 
enriching  the  eoil  and  seeniteg  good  aftemopa" 

Bat  crops  speciatty  raised  for  the  purpose  of 
being  ploughed  entire  into  the  soil,  constitute 
the  most  uminent  kind  of  green  manure ;  siMi  i 
are  in  the  predieament,  among  British  bmen,  j 
of  being  almost  totally  nnknown,  and  yet  ibus- 
dantly  deserving  of  attention.    The  use  of  s  i 
tpmiM  green  maanta,  indeed,  eaa  only  postposs 
and  never  supersede  the  necessity  for  fam  ^  ri 
manure  or  for  some  equivalent  to  the  most  nitro-  ^ 
genous,  phosphatic,  and  comprehensive  siliBS  ^ 
portions  of  that  compost ;  yet  it  is  a  resource  of 
great  vaino  in  all  situations  where  ordiosi? 
manures  are  scarce  or  very  expensive,  and  is  ^ 
peooliaily  applieaUe  in  easee  of  short  roWissi 
upon  BtifT  clay  soila  :  and  if  a  plant  of  rspii  | 
growth  and  speedy  maturation  were  used,  ^  i 
might,  in  fiKVoanMe  eeasons,  especially  ia  fiM  I 
warmest  districts  of  Britaio,  be  employed  as  an 
intermediate  operation  bet  .vn  u  tJi-  lastcWaning  j 
process  of  the  summer  fallow,  aud  the  sowing*'  ' 
the  winter  wheat. 

Some  species  of  lupine  figures  in  vcrv  ancieot 
agricultural  writings  as  an  excellent  manurt, 
and  is  known  to  have  been  etdtivated  by  tlic 
ancient  Romans ;  and  the  white  lupine.  vh\(A 
has  a  stem  as  strong  a«  tliat  (tf  the  bean,  siui 
attains  a  height  of  two  or  three  feet,  sa^ 
abounds  in  gluten,  and  grows  well  in  sandy  or 
loamy  soil,  is  at  present  extensively  raised  »i 
a  green  manure  in  Tuscany,  and  is  u^uall; 
pkragfaed  into  the  groond  in  October.  Tetchc^ 
poase,  aftermath  clover,  spurrey,  rape,  rye.  t'"JC^- 
wheat,  and  several  other  leguminousi,  gcamineoiu, 
waA  herbage  plaalB,  haw  been  nesvmenM  ^ 
speeial  green  manure ;  and  wliile  all  arc  mort  or 
less  enitablc  for  the  ponoml  purpose,  they  oStX  . 
the  important  advantage  ot  severally  posseinil  ( 
peculiar  adaptation  to  particular  soils,  situaticM 
and  conrses  of  croppin^'  Ilut  whatever  one  k«  i 
employed,  it  ought,  if  possible,  to  be  ploughed  is 
either  while  itispMSiiiginto  flower  or  ismseCeii 
Uoom,  tot  U  than  jpssiwi  its  aanmna  d 
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easily  soluble  and  alimentary  mailtr;  and  it 

ought  alao  to  be  deposited  only  deep  cnongh  to 
prevent  the  drying  action  of  the  air,  and  not  so 
de«p  as  to  be  esdiided  ftom  tbe  free  and  abm- 
dant  play  of  oxygen  which  is  requisite  for  its 
decouposition. — Se»-woed  is  eomctimes  spoken 
of  aa  a  green  memue;  Imt  it  operates,  in  a  large 
j  degree,  by  the  force  of  its  peculia^  Mline 
obanuster.   See  the  article  Sea-Waks. 

ORBENSA^D.   A  subseriee  of  sedimentary 
rocks,  of  the  eeeondaiy  formation.   Its  geological 
plaoe  is  in  the  cbaik  fijonp,  and  is  separated 
from  the  bwest  rocks  of  the  tertiary  formation, 
onlj  by  the  lobeeriM  of  proper  ehalk.  It  eom- 
prisea  three  member*,  called  the  upper  grcen- 
aandy  the  gault,  and  the  lower  greensand.   It,  of 
eoun^  eoeuci  only  in  tbe  ohdk  diitcicte ;  and, 
in  consequence  of  its  being  overUin  by  both  tbe 
I    proper  chalks  and  the  tertiary  rr^cks,  it  crops  out 
I    in  but  a  small  aggregate  area,  and  makes  an 
I  ino(MMidficable  figvn  as  a  enrfiMe  rock.  The 
fireatone  quarried  between  Godstonc  and  Rcigatc, 
in  the  sooth  of  England,  belongs  to  the  upper 
greoBwnd ;  tiie  Blaok  Down  Hills  in  Beveoahiro 
consist  unitedly  of  the  upper  greensand  and  the 
lower  greensand;  the  whetstones  obtained  from 
these  Jkills  eonstst  of  greensand;  the  tract  called 
tbe  Blaok  Land  in  the  vioittilj  of  Qedstone  eon- 
I    sists  of  pnuU, ;  and  the  calcnreoiis  Btones  quarried 
I    for  burning  and  fur  building  in  the  vicinity  of 
Ashford,  mod  also  the  buildiag-atoaes  raised  in 
the  vicinity  of  Maidstone  nnrl  rlpt -ivhcT-r'  nn  ?or 
the  name  of  Kentish  rag,  belong  to  tbe  lower 
greensandL 

I     GREElf -SCOITRIFa.   See  DvtnvsiT  and 

I  DlARRncBA.. 

'       6KEENSHANK.    A  British  bird,  of  the 
{    soolopacidsB  or  snipe  and  sandpiper  tribe.  Its 
I    total  length  is  about  IS  inches  ;  its  beak  Ir  n>K)ut 
i  inchea  long,  and.  nearly  black  ;  tiie  upper  part 
of  its  body  is  ashy  brown ;  its  bresst,  its  belly, 
and  its  tail  are  white ;  and  its  legs  and  feet  are 
i  j  olive  green.   It  is  but  a  snmnier  visitor  of  most 
I   parts  of  Britain;  ami  is  generally  rare,  and 
everywhere  shy.     It  frequents  the  sidu?  of 
shallow  1)ay8,  and  marine  pools  on  the  bi  ricli ; 
I  aad  feeds  un  ineccts,  worms,  mollusc»«  and  ciua- 
I !  taceans.    Its  eggs  are  2  inchss long, and  upwards 
j    of  1^  inch  broad,  and  have  n  pn1'>  vfllowish 
I    green  colour,  variegated  with  dark  brown  and 
Ught  purplish  gnj' 

GREENPTOXE.    A  very  common  trappean 
rock.   It  had  an  igneous  origin,  and  presents 
geognostic  appraranoes,  closely  akin  to  those  of 
basalt ;  it  frequently  passes  almost  imperceptibly 
I    into  that  rock,  or  is  found  in  juxtaposition  with 
I    it  in  the  same  hill,  or  even  in  the  same  quarry ; 
I   and  it  dideia  lithebi^cslly  horn  beselt  and 
! '  sienite,  only  in  the  aggregation  of  its  parts  and 
in  the  diaraoter  of  its  felspar.  Xhe  constituents 
er  ingrediento  of  grsenstooe  are  so  aggregated  as 
to  appear  quite  distinct  from  one  another ;  and 
t   ita  febpar  is  lasa  oystaUine  than  that  of  simute^ 

I   


and  usually  has  a  white  or  greenish  colour. 
Greenstone  abounds  in  tbe  trap  districts  of 
Britain ;  and  is  a  somewhat  common  and  usually 
en  eiMllent  maeadaittiiing  *'  rced-netal  ;**  and 
possesses  prcnt  interest  to  the  agricultural  geolo- 
gist on  aooount  of  the  usually  fertile  character 
of  tiie  tcSb  or  gravds  wUdi  it  hes  largely  con- 
tributed to  form. 

GREENWKET).  Several  fpccios  of  shrubby 
leguminous  plants,  of  the  genista  genus, — ^parti- 
otilarly  the  dwarf  English,  the  dyer's,  and  the 
branching  species.   See  the  article  Ge.'tista. 

GREVILLEA.  A  genus  of  ornamental,  ever- 
green, Aaatralian  shrubs,  of  the  protea  tribe. 
Al  lit  to  species  were  introduced  to  Britain  ' 
during  the  years  ilQO — 1635 ;  and  a  number  more 
are  known.  They  possess  great  neatness  and 
beauty,  and  have  pretensions  of  the  same  kind 
as  tbe  s'![>«rl>  bnnksias, but  in  an  inffrinr  <!»  trr'-rv 
Nearly  ail  bioum  from  tbe  beginniag  ur  midaic  ^ 
of  spring  tin  the  middle  of  autunn;  end  most  | 
have  flowers  of  pink,  crimson,  purple,  violet, 
orange,  or  carmine  colours.  The  height  of  the 
greater  number  rangee  firom  3  to  ff  feet.  One  of 
them,  G.  rostnarinifolia,  was  ascertained  about 
10  years  ago  to  be  quite  hardy  enough  to  stand 
<x}nstanUy  in  the  open  ground  in  the  south  of 
England;  and  probably  others  may  become  so 
acclimated  as  ii>  contribute  their  fine  features  to 
conspicuous  spots  and  select  groupings  in  our 
shnibberiea. 

r;RFWI.\.  A  genua  of  tender,  ornamental, 
evergreen,  tall  shrubs,  of  the  lime-tree  tribe. 
Most  of  tiie  epeoies  are  natives  of  India  and 
other  tropical  countries  ;  about  .10  have  been 
introduced  to  Britain ;  and  upwards  of  30  others 
are  known.  Most  have  naturally  a  height  of 
about  10  or  12  feet.  Their  leaves  nssmUe  those 
of  the  elm;  and,  in  some  instances,  are  used  fur 
feeding  cattle  in  tbe  lower  parts  of  the  Ilim- 
nwlsjfsn  novnloSasL  The  ioweis  of  about  one- 
half  are  white  or  ycllo'v  .  and  th  r?  j  of  most  of  the 
rest  are  purple.  The  fruit  of  many  i«  plmsantly 
•abaeid;  end  tiiat  of  some  isvsed  hi  India  partly 

for  the  dessert,  but  chiefly  fCT  toaUnig  shsriMt. 

GREYHOUND.    See  Doo. 

GKEVWACKE,  or  Ghauwackb.  A  name  ori- 
l^elly  applisd  Wernw  to  a  ftagmcnted  or 
rccomposcd  rock,  consisting  of  mechanically 
altered  portions  or  fragments  of  quarts,  indurated 
day  slats  and  flinty  dato»  cemented  by  a  basis  of 
clay  slate, — the  imbedded  particles  not  exceed- 
ing a  few  inches  in  diameter,  and  sometimes  be- 
coming so  minute  as  to  be  no  longer  visible, 
when  the  rock  was  denominated  ^atfoslsiisfc. 
As  this  formation  came  to  be  examined  more  ex- 
tensively in  othtir  couatnos,  the  term  greywacke 
was  extended  so  as  to  embrace  nearly  all  frag- 
mentary racks,  whose  mechanical  structure  comes 
within  the  above  description,  however  diversified 
tbe  ingredients  may  be  in  their  nature  and  di- 
mensions, or  whatever  may  be  the  nature  of  j 
tbe  oementj  wiiether  siliceous  or  argillaceous, 
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provided  only  they  are  anterior  to  the  new  red 
sandstone  and  coal  fonnatioii.  The  reason  of 
this  extension  was,  that  the  preywacke  of  Wer- 
ner waa  fauQd  to  pass  by  inaeouble  degrees 
into  rocks,  which,  notwithstanding  they  were 
obviouslv  produced  by  the  same  cause!?,  and  oo- 
oupied  the  eaine  rebitirc  situations  with  his  rock, 
were  neiwlhelew  emduded  from  ooRJewjlng  with 
it  by  tlie  too  limited  character  of  his  defiuition, 
So  much  diversity,  however,  exists  among  the 
TariotioBof  tUa  nok,{iwt  it  luw  been  fomd  oon- 
venient  to  distingoiab  them  by  separate  names. 
Thu«  we  have  (jrfjpr^cke  i^ate  when  the  ingre- 
dients are  very  ooniminuted,^r«yjffoc>fce  when  they 
aie  of  middling  lSsi^pudding-H9milh»n  they  arc 
rounded,  conglomerate  when  they  are  fr  iti  f  iur 
or  five  inohee  ia  diameter  to  the  size  of  a  man's 
head  and  larger,  yriuttm  when  the  ooneretiona 
are  hard  and  siliceous,  and  the  paste  siliceous 
also,  and  <M  red  tandttom  when  coloured  red  by 
thepercnddeof  iron.  The  fragmente  whiob  ootn> 
pose  the  rocks  of  this  formation,  are  evidently 
the  debris  of  the  primary  rooks  that  have  been 
broken  down  by  some  powerful  catastrophe,  and 
mixed  with  more  leoent  beda  at  the  period  when 
they  were  fDrming.  They  occupy  a  place  next 
to  the  primitive  rocks,  often  in  an  alternating 
aeriee  with  mountdn  Umeatone,  and  beneath 
that  class  of  rocks  denominated  secontlary,  be- 
tween the  formation  of  which  and  the  greywaoke 
a  oonriderahle  period  nrast  have  elapsed,  as  the 
fragments  of  the  latter  invariably  consist  of  lower 
rocks,  and  never  of  the  upper  strata.  Qreywacke 
but  very  rarely  contains  organie  remains ;  but 
the  limestones  and  slates,  with  which  it  alternates, 
present  them  in  considerable  quantity,  and  such 
as  belong  to  genera  almost  exclusively  unknown 
al  present,  and  which  never  ooeor  in  the  upper 
strata.  Though  the  :r'1ri  ,  f  fTnnirnry  and  Siberia 
is  found  in  this  rook,  etiU  it  cannot  be  said  to  be 
prolifio  in  metals  or  other  nsefol  minerals.  When 
fine  grained,  it  forms  a  valuable  hnildinp;  stone. 
Oreywacke  is  very  extensively  distributed  in  Eu- 
rope. It  forms  the  eastern  deoUvi^  of  the 
mountains  of  Braril,  and  aboonds  Hnon^unit 
the  chain  of  the  Allcphanics. 

GRIAS.  An  evergreen,  tropical  fruit-tree,  of 
the  guttif6rou«  order.  It  constitutes  a  genus  of 
itself,  and  is  specifically  called  cardifioru  or  the 
stem-flowering.  It  has  naturally  a  height  of  60 
or  60  feet,  and  has  been  popakriy  styled  the  an* 
chovy  pear.  Specimens  occurred,  so  far  back  as 
about  80  years  ago,  in  British  hothouses. 

QRIBYB.  fleeAesm. 

ORIFFINIA.  A  genus  of  tender,  bulbous- 
rooted,  ornamental  plants  of  the  amaryllis  order. 
The  byacinthine  or  violet-coloured  species,  O.  hya- 
einthinoy  was  introduced  to  Britain  from  Bnvil 
in  1815,  and  was  for  some  time  regarded  as  a 
true  amaryllis.  Its  leaves  are  ovate-oUong,  re- 
enmbent,  and  beantifiilly  latltoed  hf  veins  eNSS> 
ing  the  longitudinal  nerves ;  its  flower-stem  is 
aliout  a  fuot  in  height ;  and  its  flowers  are  pro- 
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duoed  in  a  sub-capitate  umbel,  and  sieibiind- 

shaped,  gaping,  and  of  six  segments,  with  a  pure 
white  centre,  and  a  broad  ultramarine  blue  mar- 
gin, peculiarly  soft  in  the  texture  and  rich  in 
the  tint,— and  they  bloom  from  June  till  Sep- 
tember. Thi^  plant,  though  so  long  introduced 
and  so  very  beautiful,  ia  still  comparatively  rare. 
It  grows  well  in  equal  parts  of  tnrfy  kam,  peat, 
and  white  sand.  T\vo  other  specie?  the  ranll 
flowered  and  the  intermediate,  have  been  iatro- 
dneed. 

GRIITDELIA.  A  genus  of  ornamental,  yel 
lo%v-flowered,  exotic  plants,  of  the  thistle  divisioa 
of  the  composite  order.  It  is  somewhat  allied 
to  the  asters,  and  vety  nearly  allied  to  the  do- 
nia.s.  Five  half  tr  ndcr,  evergreen,  small,  shrubby 
species  of  it,  two  or  three  half-tender,  evergreen, 
h«rbaoeons  species,  and  one  hardy  Inennial  spe>  j 
cies,  have  ! '  (  n  introduced  to  British  collections.  \ 

QEINI>ERS.  The  largo  teeth  used  for  masii- 
cation.  flee  the  artides  Tootb  and  Aen  or  An- 

MAIJI. 

GRINDING.  The  pulverizing  of  a  hard  solid 
substance  by  the  combination  of  pressure  and  a 
twisting  or  rotstoiy  action  upon  a  resisting  basis. 
Grinding  by  means  of  the  rotatory  pressure  is 
the  method  of  pulverizing  commonly  practised 
npon  graini  dmga,  and  otiier  bnlky  articles  of 
commerce ;  and  grinding  by  means  of  the  twist- 
ing action  eflfoets  the  pulverization  of  road-metal 
by  means  of  earriage-wheels,  and  oonstltvtes  a 
large  proportion  of  the  friction  by  which  the 
motion  of  carriages  is  retarded,  and  the  gravity 
and  resistance  of  their  draught  are  ineteairf 
"The  grinding  of  wheels,"  says  Fry,  "may  in 
every  case  be  defined  to  be  the  efllect  produced 
on  any  substance  interposed  between  two  bodies, 
one  of  whidi  has  a  sliding  motion,  yet  so  firmly 
confined  or  pressed  between  them  that  the  mov- 
ing body  cannot  slide  over  the  interposed  sub- 
stance ;  bnt,  in  oonseqnenee  of  Uie  presMira*  the 
interposed  substance,  adhering  firmly  both  to  the 
fixed  and  to  the  moving  body,  is  necessanfy 
laoenvted  or  torn  asunder,  and  nduced  to  alMMk 
This  is  the  process  in  corn-mills,  in  drug-mill«» 
and  in  every  other  mill,  properly  so  caQed.  I 
remember  frequently  when  a  boy,  to  have  tred* 
den  with  one  heel  on  a  piece  of  soft  brick,  or  of 
dry  old  mortar,  which  '.rns  firm  enough  to  bear 
the  weight  of  my  body  uninjured ;  bnt,  on  gi^iof 
mj  body  a  swing  ronnd  with  mjr  other  fbot,  I 
have  instantly  reduced  it  to  powder.  The  actitm 
in  this  case  is  very  obvious ;  the  weight  of  my 
body  oenllned  the  piece  of  briek  firmly  to  tbe 
ground  ;  my  heel  waa  also  pressed  by  the  same 
weight  firmly  upon  the  brick  ;  one  part  of  tbe 
brick  therefore,  remaining  confined  to  the  groonl, 
and  the  otherpartbeingoarricd round  by  my  beel, 
the  brick  of  course  was  torn  asunder  and  reduced 
to  powder.  This  I  conceive  is  a  simple  elucida- 
tion of  tiie  diihrsnee  between  praring  sad  grind- 
incr :  nnd  this  is  the  difference  of  the  effects  «> 
\  the  materials  of  our  roads,  produced  by  the  u»e 
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I  of  upright  cylindrical  wheels,  which  act  only  by 
pressure, — by  the  use  of  conical  wheels,  which, 
by  their  eoiuUnt  twiit,  act  also  by  grinding,— 
and  by  very  convex  roads,  by  which  means  t!ie 
wheels  of  all  carriages,  except  such  as  occupy 
the  crown  of  ihe  tndf  whether  oynndxioal  or 
othorwise,  act  in  the  same  twisting,  sliding,  and 
grinding  manner/'  See  the  articles  Floub,  Mili^ 

GRIP.  A  nier-Airroiri  also,  the  niine  gut- 
ter of  a  cow-house  or  li  cattlfr^ehed, 

GRIPE.   See  Graip. 
GRIPES.  SeeCoMo. 

GRISLKA.  A  Finrill  genus  of  ornamental, 
evergreen,  tropical  shrub^  of  the  iythrum  tribe. 
The  downy  species,  (?.  tmeninta,  grow*  wild  in 
China,  throughout  India,  and  in  the  islands  of 
the  Indian  Ocean  ;  it  abounds  in  the  jnnt^lcs  at 
the  base  of  niountainjs;  and  it  was  introduced 
about  43  years  ago  to  the  hothouses  of  Britain. 
Its  stem  usually  attains  a  height  of  3  or  1  feet  ; 
its  leaves  are  opposite  and  entire,  and  are  mark- 
ed on  the  under-rarfiiiee  with  dark- coloured 
glands  ;  and  its  flowers  are  produced  on  axillary 
footstalks,  and  have  a  reddish  colour,  and  bloom 
in  May  and  June, — ^but,  in  their  wild  state,  they 
retain  the  bright  red  of  tiua  calyxes  till  their 
seeds  are  ripe,  and  in  consequence  give  the  whole 
plant,  for  a  long  period,  a  very  showy  appearance. 
This  plant  la  a  handione  ornament  of  oar  stoves ; 
and  its  flowers  are  u-'f^  in  India  as  an  astringent 
niodioine,  and  particularly  as  a  red  dye-stuff. 
Another  species,  the  nde-flowering,  O.  tecunda, 
hai  been  introduced  from  tropical  America. 
GRISTLE.  See  Cartilaob. 
GRIT.  Any  hard,  coarse-grained,  sedimentary 
rock,  fuitaUe  for  millfltoBes,  grindttonee,  pave- 

I  mont-stones,  or  other  economi^  purposes  which 
require  hard  and  regularly  stratified  stones.  Geo- 
logists speak  particularly  of  the  calcareous  grit 
and  the  millstone  grit,  the  former  an  oolitic  sand- 
stone with  Imt  little  calcarcou'i  mattv>r,  and  the 
latter  a  uuarse  and  irr<}gularly  lanunated  rock 
with  beds  of  quartz  pebbles;  and  worken  in 
stone  often  loosely  apply  the  name  grit  to  any 
kind  of  workable  sand^ne  which  is  not  fino- 
grained  anddoet  not  take  avery  emooth  nirfaoe, 
— and  speak,  with  little  reference  to  either  geo- 
logical or  litholopical  charact»^r,  of  rod  frit'?, 
white  grit?,  grindstone  grits,  millstone  grits,  and 
eome  other  kinds  of  grits. 

GROATS.  The  grains  of  oats  freed  from  the 
busks.  Embden  gr<»ts  are  commcm  groats  crush- 
ed. Groats  are  peeoliarlf  enfted  for  making  a 

I     mild,  nutritious,  and  easily  digestible  gruel,  such 

I    as  may  be  used  by  paUente  in  fevers  and  inflam- 

I  mationa. 

\       GR00GINE8S.    A  diseased  tottering  of  the 

fore-leg  of  the  horse.  It  is  nearly  allied  to  foun- 
I  der  i  but  has  a  diversity  of  character,  and  cannot 
I   vary  cattlj  he  defined.  It  is  disUnguishaUe  from 

chronic  founder,  principally  hy  the  animal  peldoin 

1  pointing  his  foot,  and  by  his  not  altogether  fal-  \ 
\\   
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terin^ — and  frequently  also  by  a  more  elevated 
direction  of  the  pastern.  It  usually  arises  from 
excessive  working,  and  eqiedally  from  much 
journeying  at  a  rapid  pace :  and  it  may  often  be 
observed  in  oldish  overworked  borsos.  It  can 
seldom  if  ever  he  cured  after  it  has  heen  fhlly 
formed;  and  requires  sharp  pmctii-  with  paring, 
blistering,  and  aetoning  for  a  cure,  even  when  it 
is  treated  flmn  an  early  stage  of  its  eiMenee. 
Blaine  regards  it  aa  a  disasae  of  the  naTioalar 
joint. 

GROSIWELL, — ^botanically  LUfm^iermum.  A 
diversified  genus  of  plants,  of  the  borage  tribo. 
Its  seed?  arc  extremely  hard,  and  have  a  surface 
like  that  of  polished  pebblm ;  and  hence  the  name 
Lithospermum  or  stone-seed. 

The  common  or  offidnal  species,  Lithospermum 
o^cinaU,  is  a  perennial -rooted  herbaceous  indigen 
of  chalky  soils,  gravelly  banks,  and  rubbishy  §pots 
in  various  parts  of  Britain.  Its  root  is  strong, 
tapering,  and  whitish  ;  its  stem  is  leafy,  branched, 
and  about  two  feet  high ;  its  leaves  are  alternate, 
sessile,  ovate,  and  greyish-green ;  its  fiowen  grow 
singly  at  every  joint  of  the  email  branches,  and  ! 
have  a  pale  buff  colour,  and  bloom  from  May  till 
August ;  and  its  seeds  are  grey,  and  look  almost 
like  polished  |rieces  of  pottery,  and  have  heen 
erroneously  supposed  to  contain  calcareous  earth, 
and  might,  in  seasons  of  scarcity,  be  ground  into 
meal  and  eouTerted  into  hread.  A  decoction  of 
this  plant  was  fnrnierly  esteemed  an  excellent 
diuretic  and  a  powerful  remedy  for  gravel  and 
other  diseases  of  the  urinary  organs. 

The  ooni- field  species  cr  bastard  alkanet, 
Lithospermum  arvetiM,  is  an  annual  weed  of  tlie 
waste  grounds  and  oom-fields  of  Britain ;  and  is 
sometimes  particularly  abundant  in  fields  of  rye. 
Its  root  is  tapering  and  has  a  bright  red  bark  ; 
its  stem  is  rough,  branched,  and  about  two  feet 
high ;  its  leases  are  alternate,  spear-shaped,  nar- 
row, and  rough ;  and  its  flowers  are  white  and 
xmnll,  and  bluom  in  Mrvy  ;\n«l  .Tun*'.  Tlie  red 
bark  of  the  root  stains  paper,  Iwcu,  uily  substuu- 
ces,  and  the  human  skin ;  and  is  sometimes  used 
as  a  rustic  substitute  for  rouge,  and  as  a  colouring 
matter  of  ointments;  and  these  uses  of  it  are 
alluded  to  in  the  name  bastardndkanet.  j 
The  mwfing  or  purpMilne  gromwcll,  Litho- 

.ipfrmitm  p}trpHr<Hyrnffevm,  is  a  perennial-rooted 
uative  of  umbragGous  chalky  soik  lu  Kugland. 
Two  or  three  trailing  stems,  aboat  a  foot  in  Ittiigth, 
grow  from  each  rout  ;  the  leaves  arc  alternate, 
and  long,  narrow,  spear-shaped ;  and  tho  flowers 
are  pxirple-ooloured,  and  Uooro  in  Shy. 

The  dyer's  species,  Lit/tMpennum  tinctorium, 
called  by  Willdenow  A  itc/ium  tincioria,  is  a  hardy, 
ornamental,  blue-flowered,  perennial-rooted  na- 
tive of  the  sea-board  of  the  Mediterranean ;  and 
was  introduced  to  Britain  before  the  clo.so  of  the 
16th  century;  and  was  formerly  celebrated  in 
some  degree  as  a  medidne,  hut  chiefly  for  the 
colouring  matter  yielded  by  its  roots. — Three  ^ 
I  hardy  annuals,  one  hardj  biennial,  one  evergreen 
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ligneous  inuler,  two  OTergreen  undenbruba,  and 
■evenl  huif  p«reiidal4«oted  herbs,  hvf  htm. 

introduced  to  Britain  principally  from  continen- 
tal £iuropei  and  between  30  and  30  additional 
species  sr«  known.  Hest  of  tbe  intndnioed  ones 
tigure  well  in  the  partcminDdtliegiMler  Bum- 
ber  are  blue>flowered. 

GRONOTIA.  Asmnllgaiiisof  anioa«,1il«»' 
nial,  climbing,  tropical  plants,  of  the  gourd  tribe. 
The  climl>ing  species,  G.  scanJens,  is  a  native  of 
the  West  Imlies,  aad  was  introdut^d  alM>ut  120 
ycMtsgo  to  Britain.  Its  trailing  stems  or  bcumdi- 
es  grow  out  like  those  of  the  cucumber,  and 
are  closely  set  with  broad  green  leaves,  and  pro- 
dded with  nmny  tendrils',  the  leaves  are  shapsd 
like  thoBo  of  the  vine,  but  are  covered  on  both 
sides  with  small  spines,  which  sting  like  the 
nettls ;  the  tendrils  give  the  bvanehes  a  MUb 
■  climbing  diaracter,  and  readily  raise  them  to  the 
height  of  6  or  8  feet ;  and  the  flowers  are  green- 
ish-yellow and  very  inconspicuous. — Humboldt's 
species,  of  rather  taller  habit  than  the  preceding, 
was  introduoad  ncarlif  90  jsan  ago  from  South 
America. 

GBOOHl  A  iervant  who  attends  to  the  stable, 

and  feeds,  grooms,  and  litters  horses.  He  ought 
to  possess  a  thorough  knowledge  of  the  wants  and 
habito  of  hones,  to  exerdse  mud)  paUenee  and 
skill  in  the  management  of  the  particular  animals 
in  his  charge,  and  to  practise  regularitj  and  care 
in  the  performanoe  of  hb  sereral  duties  both  upon 
the  aninials  tliemselves  and  upon  ilieir  stable. 

GROOMING.  The  combing,  brushing,  and 
kand-drcsBiDg  of  a  horse.  Every  horse  which  is 
kept  much  in  the  stable,  or  is  higlily  fed,  or  is 
little  worked,  requires  grooming  as  !\  snl  :  titute 
for  defective  exercise  ;  and  every  hor»e  which  is 
demanded  by  taste  or  bdiion  to  hare  a  apraoe 
and  glossy  appearance,  requires  grooming  as  the 
only  healthy  means  of  maintaining  a  good  "coat." 
Bat  the  curry-oomb  needs  to  be  but  lightly  ap- 
plied to  any  horse,  and  not  applied  at  all  to  a 
horse  with  thin  or  tender  skin ;  and  a  soft  brush 
or  even  a  hair  cloth,  aided  by  a  little  additional 
pressure  of  the  hand,  win,  in  many  instances, 
t  fTect  all  the  purposes  of  an  efhcient  grooming. 
A  tarm-horse,  or  any  horse  whatever,  which  is 
hard  worked  during  the  day  and  turned  into  the 
field  at  night,  would  be  injured  rather  than  bene- 
fited by  any  further  grooming  than  the  mere 
bnishing  of  the  dirt  tnm  his  See  tiie  ar- 
tide  DAM'Hirr. 

GROSSULARIA.   The  gooseberry-shrub.  See 
the  article  QooeBBaaar.  The  natural  order  groe- 
aulaiiaoSB  ooraprtsee  the  currant  and  gooseberry 
I    j^enus,  or  pentifl  rf'/r*,  and  differs  from  the  cactus 
I    family  pritictpally  in  having  woody  and  leafy 
'    stems  and  a  definite  number  of  stamens. 

GROUND.  Any  dry  pnrt  of  the  surface  of  the 
i    earth  ;  or  any  part  which  is  capable  of  cultiva- 

I  tton  or  profitoUe  employment ;  or  a  stratnm  of 
soil  ;  or  a  piece  of  dry  gmss  hind  SS  oontiadis- 

I I  tinguished  from  a  meadow. 


OROUND  BEETLE.    A  coleopterous  insect,  | 
whose  larva  is  found  in  oom-fields,  and  has  been  1 
suppo!ied  by  some  persons  to  injure  com  similarly 
to  wire-wonn%  and  by  others  to  feed  upon  these 
depredators,  bat  whose  genus,  or  even  whose 
imago,  seems  not  yet  to  be  ascertained.  Mr. 
Cortis  queries  it  to  be  a  Harpalus }  and,  speaking 
of  aome  dead  tpcdment  of  ite  larvn  which  wers 
sent  to  him  from  Devon,  says,  "  I  cannot  deter-  i 
mine  what  beetle  they  would  produce,  but  pr<)-  i 
bably  some  carabideous  specica,  in  which  case  I 
should  be  mthcr  disposed  to  consider  that  they  i 
lived  upon  the  wire-worms,  &c.,  but  this  is  not  a 
natural  <mnsequeaoe,  for  although  most  of  the  . 
Oavabidtt  are  oamivorou%  there  are  some  whidi  | 
feed  upon  the  corn-crops  both  in  their  larva  and 
beetle  states.  This  larva  is  4^  lines  long,  haiiji 
of  an  oehreooa  eoloar,  having  an  enormous  hoA, 
but  tapering  towards  the  tail,  which  h  rust- 
coloured ;  the  face  is  sloped  oflT  gently,  with  a 
group  of  minute  black  dots  on  each  side,  looking  i 
like  eyes  ;  the  two  antenme  are  porrected,  sleo- 
der,  hairy,  and  five-jointed;  the  jaws  arc  very 
strong,  not  crossing,  semilunate,  toothed  inter- 
nally, the  apex  appearing  pointed,  but  it  is 
rounded  and  black  ;  the  maxillm  are  elongated, 
as  well  as  the  Ubial  palpi,  which  are  bi-«rticuUt^ 
the  baasljoint  beii^;  the  stoutest,  the  seeend  leo^ 
incurved,  slender,  and  tapering  ;  the  inaxilkry 
palpi  are  shorter,  and  bi-articulate  ;  the  first 
thoracic  segment  is  very  broad  and  strong,  of  a 
ferruginous  tint,  the  two  following  and  the  eight 
ab'loniinal  segments  are  of  a  dull  ochrcous  tint, 
gradually  tapering  to  tiie  tail,  which  is  furnished 
with  a  prehensile  foot  and  two  longish,  tapering, 
articulated  feelers ;  the  sides  of  the  body  are 
margined  and  phiited ;  it  has  six  pectoral  jointed 
1^  spiny,  and  terminated  hf  two  long  daws.* 

GROUND -CUERRY,  —  botanically  " 
chamaoeratti*,  A  small,  ornamental,  Grubby 
species  of  ohen7*tiee,  intioduoed  to  Britain  &on 
Austria,  near  the  end  of  the  16th  century.  8«e 
the  article  Chehrt. 

GROUND-CISTUS,— botanically  MoJodendnm 
ehtumttitttu.  A  dwarfish,  hardy,  ornamental, 
evergreen  undcrshrub,  5  or  C  inches  high,  carry- 
ing pale  purple  flowers  in  May  and  June,  and 
introduced  about  60  yean  ago  firom  Austria.  See 
the  article  RnopoDrsoBox. 

GROUND-CYPRESS,— botanically  Santoi^na 
^anut^fparimiu.  A  beanUlhl,  hardy,  small,  ever 
green  shrub,  of  the  lavender- cotton  genus.  It 
carries  yellow  flowers  in  July  ;  and  was  brought 
from  the  South  of  Europe  in  the  16th  century. 

GROUND -IVY,  — botanically  Oltchomn.  A 
small  genus  of  hardy  trailing  plants,  of  the  labi- 
ate-flowered order.  The  common  or  native  species 
iitiieprindpalone;  See  the  article  Aucnoor.  The 
hairy  species  1  nirious  pink-flowered  plant  frv'tn 
Hungary,  and  blooms  at  the  same  time  as  the 
alehoof. 

GROUND-JASMINE.  An  omamenl.il.  ever- 
green,  white-flowered,  Siberian  undeishrub,  of 
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tlie  wild  olive-tree  family.  It  is  regarded  hy 
some  botaaists  as  »  Stellera,  and  bj  others  as  a 
spaTTOW-wort  It  grows  alMttl  IS  or  15  inehes 
high,  and  blooms  in  Juno  and  July. 

GROUND-PINK  A  beautiful,  jeUow-flowered, 
6  or  8  indi,  annual,  labialoas  ind^ea  of  tiie  tandy 
fields  of  some  parts  of  England, — Ajti^  chamae- 
pithy i;  also  a  handsome,  yellow-flowered,  4  or  5 
feet,  evergreen,  Australian  proteaceous  shrab, — 
Per.'oonin  chanuEpithyt. 

GROUNDSEL,— botanicaUy  Senecio.  A  very 
large  and  diversified  genua  of  plants,  constituting 
Ae  type  of  a  Avbion  of  the  oomporito  order. 
This  division  comprises  the  heantiful  genera 
cineraria,  tagetes,  and  kaulfussia,  the  well-known 
genera  senecio  and  tnsnlago,  and  nine  other 
genera.  Nine  species  of  the  genns  Benccio  arc 
indigenous  in  Britain,  and  about  100  other  species 
oeeur  in  our  gardens  and  our  botanical  coUeo- 
tioas. 

The  common  groundsel,  S^'vfcto  milffarit,  is  one 
of  our  most  abundant  annual  weeds.  It  flourishes 
in  almost  all  iorto  of  situations,  in  fields  and  gar- 
dens, in  waste  grounds,  in  rubbish,  on  dry  banks, 
on  the  tops  of  earthen  walls,  and  wherever  it  can 
irt>tain  eren  the  smallest  pateli  of  iMre  dry  soil. 
It  flowers  nnd  seeds  throughout  a  great  part  of 
the  year;  and,  its  light  downy  seeds  being 
walled  away  by  the  slightest  lattteie,  it  is  In  an 
almost  constant  course  of  disssmiiiaUoiL  The 
plant  is  so  universally  known  in  the  countrj', 
and  so  generally  known  even  in  towns,  as  not  to 
need  any  description.  The  leaves,  the  flower- 
bads,  and  the  seeds  of  it  are  much  relished  by 
cag»-bizds,  especially  finches  and  linnets.  The 
pbst  is  eaten  by  geato  sod  swim,  lU-telislisd  liy 
cattle,  and  totally  refused  by  sheep  and  hrr^cs, 
Aa  infuHiun  of  it  in  small  dose,  is  a  purgative, 
and,  in  large  dose,  acts  asan  emetie^  •ndissome- 
timce  given  to  horses,  though  quite  nadeidyf  to 
expel  bots  from  their  intestines. 

The  common  ragwort,  Senmo  Jacobcea,  is  a  very 
sbandant  weed  on  manydcy  ptstares,  and  infests 
almost  every  kind  of  dry  crrassy  ground.  It  par 
ticolarly  abounds  in  many  of  the  grass  lands  of 
frttmod,  and  in  the  grass  lands  of  bad  %itish 
farmers,  and  greatly  dr*rri rt^  frnm  the  produo- 
tireness  of  the  pastures.  Its  root  is  perennial  and 
•oOMwhat  llcsl^;  its  aCeus  axe  upright,  striated, 
oorymbly  branching,  and  about  two  feet  high ; 
its  leaves  are  alternate,  doubly  pinnatifid,  smooth, 
deep  shining  green,  and  able  to  resist  the  wither- 
ing effects  of  the  utmost  heats  and  droughts  of 
par  cliinite;  its  folioles  or  Icaf-BCgmonts  are 
caneiform,  spreading,  and  sawed ;  its  flowers 
grow  in  oorymbese  paaides^  and  on  downy  foot- 
ftalks,  and  are  numcrons,  and  have  a  bright 
yellow  colour,  and  bloom  in  J  uly  and  August ;  and 
ila  seeds  have  a  xwigh  down,  and  are  oovered 
with  silky  hairs.  This  plant  remains  untouched 
by  cattle  as  long  as  they  can  find  anything  else 
to  eat ;  and  it  emits  a  IMd  odour  when  braised. 
II  tm  been  iceoanncndsd,  Uun^  lather  qnadc- 
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i>hW,  as  a  remedy  f-r  -mcer.  The  prevalence,  or 
more  than  the  bare  existence  of  this  plant,  but 
especially  the  seeding  of  it,  on  any  land,  is  dis- 
graceful to  the  fanner,  and  affords  a  distinct  in- 
dication of  his  being  either  too  sick,  too  lazy,  or 
too  ignorant  to  attend  to  bis  business.  Gesding 
may  of  course  be  eanly  prevented  by  cutting  over 
the  plant  when  coming  into  flower;  and  even 
externiinatiun  is  easily  eflected  by  pulling  up  the 
plants  after  r^n.  The  common  ragwort  has 
many  pnpular  and  provincial  names, — among 
Others,  ragweed,  staggerwort,  stinking  elshendcr, 
swine*s  eressss,  St.  Janes-wort,  sqggram,  and 
Scotch  canT:er-weed. 

The  Saracenic  or  broad^ved  ragwort,  Senedo 
is  a  sonewbat  rare  weed  of  Britain: 
yet  sometimes  occurs  in  moist  meadows  and  in 
waste  spots  of  wet  grassy  ground.  Its  root  is 
perennial  and  creeping;  its  steois^ars  erect, 
smooth,  solid,  full  of  pith,  ooiymbly  bnumhed, 
and  from  3  to  6  feet  hirrh  ;  its  leaves  are  sessile, 
irregularly  produced,  undivided,  broadly  spear- 
shaped,  serrated,  smooth,  shining,  btif^t^B^esa, 
and  somewhat  downy  ;  its  fif.iwcrs  are  corymbose 
and  numerous,  stand  on  downy  angular  footstalks, 
bava  abright  yellow  colour,  and  bloom  Ikvm  July 
till  October ;  and  its  seeds  are  short,  angularly 
obovate,  smooth,  and  silky.  This  plant  has  acrid 
and  astringent  juices ;  and  it  is  supposed  to  have 
acquired  its  name  of  Saracenic  from  the  circttm- 
stance  of  the  Saracens  having  used  it  as  an  ap- 
plication to  wounds. 

The  mursh  ragwort,  or  great  fen  ragwort,  nr 
hi r'l'"--  tongue,  Senecio  pa!mlosii.t,  is  also  n  rare 
weed  in  Kngland,  and  does  not  occur  wild  in 
floothnd.  It  is  o«iMuionaUy  found  in  some  of  the 
English  fens.  Its  root  is  perennial,  fibrous,  and 
creeping ;  its  stems  are  erect,  hollow,  loosely 
downy,  and  usually  about  6  fset  high  ;  its  lower 
leaves  are  dilated  and  equally  sawed  at  the 
base ;  its  upper  leaves  are  contracted  ;  all  its 
leaves  are  entire,  spear-shaped,  tapering,  serrated, 
smooth  aboTS^  and  somewhat  dowiqr  below ;  its 
fl  nvcr'?  are  corymbose,  large,  conspicttons,  bright- 
yellow,  and  fewer  than  those  of  some  of  the  other 
species,  and  bloom  from  June  till  Attgnst  This 
plant,  in  spite  of  its  weedy  and  stalwart  charaeter, 
has  a  deudedly  ornamental  appearance. 

The  water  grounded,  or  water  ragwort,  AtWCT'e 
aquaticuty  is  a  perennial-rooted  weed  of  marshes, 
river  banks,  pond-margins,  and  other  watery 
places  in  both  England  and  Scotland,  Its  stems 
are  nsnally  about  3  feet  high ;  its  lower  Isavtt 
are  entire  and  obovate ;  its  upper  leaves  are 
divided,  lyrate,  and  serrated;  its  flowers  are 
oorymbese,  biis,  and  eompaiatively  few,  and 
have  spreading  rays  and  a  golden  ycllnw  colour, 
and  bloom  in  May  and  June.  This  species  has 
oonriderable  afliiuty  to  tiie  oberarits,  and  yet  is 
very  plain  and  coarse  in  its  appearance. 

The  slender-leaved  or  hoary  ragwort,  Senecio 
tetmifolitu,  is  a  pereanialHrooted  ined  of  hedge- 
banks^  of  road-skes,  and  partioolarfy  of  woods, 
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in  the  calcareous  and  gravelly  diBtricts  of 
Britain.  Its  root  has  long  and  strong  fibres,  and 
is  somewhat  creeping ;  its  stem  is  erect,  branch- 
less, leafy,  furrowed,  slightly  dowTiy,  and  usually 
about  two  feet  high ;  its  k-aves  are  alternate,  nu- 
merous,  deeply  pumatifid,  dark-green,  smoothish 
above,  and  downy  and  hoary  bolow  ;  its  foliolca 
or  leaf-segments  are  somewhat  re  volute ;  and  its 
flowem  are  noryiBbow,  and  have  epreadiBg  raye 
and  a  bright  yellow  colour,  and  Mooin  in  Jtily 
and  August.  This  qiecie^  like  the  last,  has  a 
very  mtiatiting  appeaimnee. 

The  squalid  groundsel,  or  inelegant  ragwort, 
Senecio  tqualidtu,  is  an  annual  weed  on  walls  and 
waste  places  in  some  parts  of  England.  Its  root 
is  fibrous,  its  stem  is  erect,  loafy,  branched, 
smoothish  or  but  slightly  pul>c8cent,  and  usually 
about  20  inches  high ;  its  leaves  are  sessile,  pin- 
aatifid,  sharply  aawed*  aiiootb,  and  bright- 
green  ;  it:-  foHolea  are  comparatively  distant 
from  one  another  and  somewhat  Uncar ;  and  it« 
floweit  tn  looeely  corymboee,  and  have  dlipUeal 
and  spreading  rays  and  a  bright  golden-yellow 
colour,  and  bloom  from  June  till  October.  This 
pknt  has  quite  a  weedy  appearance,  and  ft  aouM- 
what  tansy -like  tneiL 

The  wood  or  mountain  ^oundwl,  Senecio 
fi/halicus,  IS  an  annual  vTued  of  heaths^  thickets, 
and  woods,  in  the  sandy  and  gravelly  districts  of 
both  England  and  Scotland.  Its  root  has  several 
strong  fibres;  its  stem  is  furrowed,  wand-like, 
and  18  or  14  inehes  high ;  iti  hnmeibea  ave  axil- 
lary and  Btnall ;  its  leaves  arc  numerous  and 
divided;  and  its  flowers  are  numerous,  and  liave 
veiToIttte  iftTt  and  a  ydloiw  oolour,  and  Moom  in 
July  and  August.  This  plant  is  downy,  and  has 
a  disagreeable  and  slightly  ayomatio  smelli  some- 
what like  that  of  fennel. 

ThA  dammy  or  stinking  groundsel,  Senecio 
vueottu,  is  an  annual  weed  of  waste  grounds  and 
bare  tMUiks  in  the  calcareous  and  sandy  districts 
of  Britain.  Its  stem  is  qweading,  and  18  or  15 
inches  high;  its  leaves  are  deeply  pinnatifid; 
and  its  flowers  have  revolute  rayi,  and  a  bright 
yellow  oolour,  and  bloom  from  June  till  Octoher. 
This  plant  resembles  the  common  groundsel,  but 
is  hxg/st,  downy,  soft,  and  glutinous,  and  has  a 
strong  and  dlasfpssaUs  odonr. 

The  Jacobiea  or  sisgant  groundsel,  Senecio 
dfgaiis,  18  one  of  our  most  handsome  exotic  hardy 
or  half-hardy  annuals,  and  was  introduced  to 
Britain  about  a  oentiiry  and  a  half  ago  from  the 
Cnp"  of  <lncd  Tlope,  and  has  long  been  generally 
cultivated  on  the  borders  of  flower-gardens. 
It  grows  about  two  feat  liigh,  has  dividsd 
le  u  s,  c  rymbosc  flowers,  and  spreading  rays, 
and  may  be  made  to  bloom  in  succession  through 
a  great  part  of  the  jear.  The  nonnal  phint 
has  single  purple  flowers;  but  any  one  sow- 
ing produces  varieties,  and  abounds  in  double 
flowers,  some  of  them  almost  packed  with  petals. 
Three  half-tender,  undershrubby  varieties,  the 
white>floweied,  the  dooUo  wlute-flowered,  and 
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the  double  xed-flowered,  are  partioularlj  hand- 
some. 

About  18  of  the  introdnocd  species  of  grounded 
are  ornamental,  evergreen  shrubs,  from  Mexico 
and  the  Cape  of  Good  ilope,  pnocipoUy  yellow- 
flowered,  and  varying  in  hdght  from  8  to  7  feet ; 
upwards  of  ire  herbaceous  annuals,  princi- 
pally coarse  and  inelegant,  and  mostly  from  the 
oontinsnt  of  Eorope  or  tho  shores  of  the  Meili* 
terranean ;  and  the  majority  of  the  rcmainJer 
j  are  hardy,  perennial-rooted  herbs,  of  very  various  j 
appearanos  between  ugly  weeds  and  garden  or-  ' 
,  namcnts,  from  widely  distant  parts  of  the  world, 
but  principally  from  Continental  Europe. 

GROUSE.  The  genus  TWnio  of  ornithologists, 
comprehending  birds  of  the  gallinaceous  order, 
characterized  by  a  full  habit  of  body,  short,  con- 
cave, rounded  wings,  legs  of  moderate  size,  and 
having  the  tanos  oompletely  or  partially  covered 
with  feathers,  a  small  head,  .ind  bare  superciliary 
crest^  has  by  some  been  divided  into  two  genera, 
on«  iiieladinf  tho  grouse  properly  so  oslM, 
which  have  the  toes  pectinated  with  elongated 
lateral  scales,  the  other  including  the  ptarmigiBa, 
of  whioih  the  toes  ars  destitute  of  these  lateial 
scales  and  covered  with  litaihsrs.  Four  species 
of  this  genua  occur  in  Britain ;  and  two  of  these 
belong  to  the  first  or  grouse  section,  and  are 
notioed  in  our  articles  Bi.AatoooK  and  Catkr- 
(■Aii,7iE ;  and  the  other  two  belong  to  the  ptarmi- 
gan section,  and  are  popularly  called  the  Bed 
grouse  and  the  Grey  ptarmigan. 

The  Red  Grouse — Lafjopus  Scotxntt — is  pecu- 
liar to  Great  Britain  and  Ireland,  not  having 
hitherto  been  obstrred  in  any  other  part  of  the 
world.  It  is  a  strong  full-bodied  bird,  the  male 
about  16  inchee  in  length,  its  extended  wings 
measuring  27  on  an  average.  The  oolour  varies 
a  little  with  the  seasons.  In  winter  the  adult 
male  is  chestnut-brown,  inclining  to  red  on  the 
neck ;  on  the  body  variegated  with  biack  on 
the  breast  blackish,  with  naay  of  the  ftatbers 
tipped  with  white.  The  general  colour  of  '^e 
female  is  jellowiah-red,  spotted  and  varied  with 
Uaok.  In  sommer  the  male  is  diestnut-browo, 
minutely  varied  and  spotted  with  black ;  the 
head  and  neck  also  varied;  the  breast  darker 
and  move  oboonrdy  Tsried.  The  female  is 
yellowish-red,  spotted  and  variad  with  black; 
most  of  the  feathers  on  the  upper  parts  tipped 
with  yellowish-white.  The  superciliary  mem- 
branes or  crests,  which  are  larger  in  the  male, 
arc  vermilion,  tho  bill  brownish-black,  the  iris 
hazel,  the  oUws  blackish-brown,  greyish-ydlow 
■t  the  and. 

Although  this  bird  occurs  in  Ireland  and 
England,  it  is  more  abundant  in  Scotland,  where 
it  is  met  with  on  the  heaths,  from  the  Isfsl  of 
the  sea  to  the  height  of  about  two  thousand  feet. 
The  low  sandy  heaths  of  the  eastern  parts  of  the 
middle  division  appear  to  be  less  favourable  to  it 
than  the  more  moist  peaty  tracts  of  the  western 
and  northern  distrioti^  whera  tha  ihfuba  eu 
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which  it  feeds  aitaia  a  greater  size.  lu  the 
central  ttpooM  of  tha  Qrampians  it  is  equally 
abuadaat  as  on  the  moors  of  the  Hebrides;  and 
on  the  hillj  ranges  of  the  south,  the  PeDtlanda, 
thie  Laaiiianovbv  and  tt«  moonteias  of  PeoblM^ 
Dumfries,  and  Selkirk,  it    still  plentiful. 

The  food  of  this  sp«cicd  consists  chiefly  of 
the  tope  of  heath,  Erica  wlgarU,  3riett  einmOf 
and  the  loaves  aad  twigs  of  other  shrubs  and 
herba«eoai  plants.  On  ordinary  occasions,  the 
4os*  net  fly  much,  but  keeps  concealed 
tilt  kaal]i«  tsldon  choosing  to  rise  unless 
its  enemy  C"m?f?  very  near.    On  the  approach  of 
danger,  it  litrs  close  to  the  ground,  when  being 
of  a  colour  not  contrasting  strongly  with  that 
of  the  plants  around,  it  is  with  difficulty  per- 
ceived by  rapacious  birdsi,  among  which  its  princi- 
pal maaSm  sra  the  Golden  e^e^  the  Peregrine 
&Icon,  the  Common  buzzard,  and  th  ITcnharrier. 
The  quadrupeds  which  oocssionally  prey  upon  it 
•re  the  polsoat,  the  Fine  maitiii,  tiie  fox,  and 
perhaps  the  ermine.   When  traced  by  a  dog,  it 
«ther  runs  to  some  distance,  or  sqaat^  at  once. 
On  soch  oeoMions  the  male  is  generally  the  first 
to  rise.  He  erects  himself  among  the  heath, 
stretches  out  his  ne?k,  utters  n  }nnfi  cackle,  and 
flies  itS,  fuUuwed  by  the  female  and  young, 
aflarding  by  theiretaraight-fianraid,hc»v]r>  diongh 
strong,  flight,  an  r^nsy  mnrk  to  a  good  shut. 
Young  birds  often  allow  a  person  to  come  within 
«  fgw  yards  or  even  (i»et  before  they  fly  ofi",  and 
even  the  old  males,  unless  previously  harass- 
ed, rise  within  shooting  distance.   In  a  district 
where  there  is  ohoiee  of  situation,  the  Red 
grouiw  prefer  the  slopes  of  hills  net  ^Mseding 
two  thousand  feet  high ;  but  they  are  to  be 
fuund  on  the  luwest  and  most  level  peat-bogs, 
capeeUlly  if  there  are  Urge  tufts  of  heath 
surrounded  by  banks.    Those  which  in  summer 
and  autumn  reside  on  the  heights  usually  descend 
in  winiert  bat  even  daring  thai  seaaea,  indivi- 
duaJs  may  be  found  in  their  highest  range,  which 
is  bounded  leas  by  actual  elevation  than  bj  the 
diaappeaianee  or  eoantineae  of  heath.  Thh 
species  generally  flies  low  and  heavily,  moving 
its  wings  rapidly,  with  a  whirring  noise,  and  pro- 
ceeding in  a  direct  course  without  undulations. 
Oaeaaionally,  when  at  foil  speed,  and  especially 
wh*»n  descending  parallel  to  a  declivitj,  it  Fails 
at  tutcrrals,  that  is,  proceeds  for  a  short  time 
wiA  expanded  and  apparentlf  moUonkai  w&gs. 
Its  flijbt  is  strong,  often  protracted  tn  a  cnnsi- 
dexable  distance,  and  capable  of  being  urged  to 
a  surprising  degree  of  velocity,  when  the  birda 
h&Te  been  pursirj  by  a  hawk.    Although  the 
h&unts  of  the  fled  grouse  are  the  heathery  moors, 
it  has  sometimee  been  firamd  in  stnbble-fields,  or 
askong  corn,  bordeiing  en  uncultivated  traeia ; 
and  when  it  finds  an  opportunitv  r.f  feeding  on 
oatj,  it  does  not  spruple  to  avail  itself  of  it. 
Ui^ataa  tiia  Haokoofll,  it  ia  iddoas  or  never 
met  with  ic  vroods 
^  maleJt^t^^lyglMnoufl^  nor  does  he  at 


any  time  desert  his  mate.  When  incubation  is 
over,  and  the  young  run  about,  they  are  tended 
by  both  parents,  the  female  manifesting  great 
anxiety  for  their  safety,  and  feigning  lameness  to 
indnoe  a  person  tvho  has  appvoadied  them  to 
follow  her.  When  surprised  on  the  npst,  she 
flies  with  a  low  undecided  flight  to  a  short  dis< 
tanoe,  and  runs  off  among  the  heath.  The 
young  are  soon  able  to  fly,  and  tlie  ftuck  keeps 
together  until  the  end  of  autumn,  unless  scatter- 
ed and  thinned  by  sportsmM  and  vagabonds. 
Towards  the  beginning  of  winter,  several  flocks 
often  unite  and  keep  together,  forming  what  are 
called  packs.  They  are  then  generally  more  shy, 
and  continne  so  until  the  beginning  of  sprinf^ 
when  they  separate  and  pair,  without  manifest- 
ing any  remarkable  animoeity for  although  the 
ooeks  may  oecaalonally  flght,  they  have  not  those 
regular  periodica!  battles  described  by  authors  as 
enacted  by  many  species  of  the  grouse  genus. 
The  nest  ia  found  in  the  midst  of  the  heath,  hi  a 
shallow  cavity,  and  formed  of  bits  of  twigs, 
grass,  and  sometimes  a  few  feathers.  The  eggs 
are  from  eight  to  twelve,  or  even  more,  generally 
an  inch  and  seven-twelfths  in  length,  an  inch 
and  three-twelfths  across,  of  a  regular  oval  form, 
yellowish-white,  pale  yellowish-grey,  or  brownish- 
yellow,  thidtly  ehmded,  blotehed,  and  dotted 
with  blackish  and  amber  brown.  The  young 
leave  the  nest  soon  after  they  are  freed  from  the 
shdU.  They  are  at  first  covered  trith  a  fine  ofoee 
down  of  a  pale  yellowish-grey  tint,  mottled 
beneath  with  pale  brown,  patched  above  with 
deep  brown,  the  top  of  the  head  chestnut,  mar- 
gined with  darker.  As  an  article  of  food,  the 
Red  prfmsc  is  highly  c':teemed.  The  flesh  is 
very  dark  coloured,  and  hast  a  peculiar  somewhat 
bitter  taste,  which  by  some  is  considered  as 
extremely  pleasant.  The  species  is  capable  of 
living  in  a  state  of  dom^ication,  and  then 
feeds  on  grain,  bread,  potatoes,  and  other  sub* 
stances,  alth o  i-h  it  always  prefers  its  natural 
food.  A  few  instances  have  been  known  of  its 
breeding  in  capUvity ;  but,  from  its  habits,  it 
does  not  seem  probable  that  it  could  he  trained 
in  subjection,  like  the  domestic  fowl. 

The  Qrey  Ptarmigan — Lagopiu  cinereui—i» 
the  only  other  species  of  this  genus  that  occurs 
in  Britain,  where  it  is  now  confined  to  the  sum- 
mits of  the  higher  mountains  of  th^  middle  and 
northern  ^visions  of  Seothmd.  It  resembles  the 
lied  grouse  in  form  and  proportions,  the  male 
measuring  about  fifteen  inches  in  length,  and 
about  twenty-five  inches  between  the  points  oi 
its  extended  wings.  In  winter  the  male  is  white, 
with  a  bkok  band  from  the  biU  to  the  eye,  the 
tafl-foathen  greyish-black,  barred  and  tipped 
with  white,  the  shafts  of  the  primaries  brown. 
The  female  in  winter  is  al.so  white,  the  ftjatliers 
between  the  bill  and  the  eye  black  at  the  base 
only,  the  tail-feathers  brownish-black,  based  and 
tiitped  with  white.  Tn  spring  both  kcxcs  are 
white,  mottled  with  dark  grey,  and  yellow  fea- 
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there,  which  are  barred  with  black ;  the  wings, 
lower  parts,  and  t«H»  M  ilk  winter.  In  ntmincr 
the  head,  neck,  upper  parts  and  sides,  are  spotted 
and  barred  with  yellow  and  brownish-black ;  the 
wings,  lower  parts,  and  tail,  as  in  winter.  In 
autumn  the  plumage  of  the  upper  parts  and  sides 
is  finelj  barred  with  greyish- white  and  greyish- 
Uaek}  the  head,  nedk,  and  eidei, Mtidning  the 
yellow  summer  feathers  longest ;  the  wings,  lower 
parts,  and  tail,  as  in  winter.  The  yonng  arc 
spotted  and  ba,rrcd  wilh  yellow  and  dark  bruwn ; 
the  wings  white,  the  shafts  of  the  primaries 
dusky  ;  the  tnil  brownish-black,  the  middle  £»- 
thers  barred  with  yellow  and  dark  grej.  . 

Thia  beaatiAiI  bird  ii  met  with  la  flo^  OB  tiie 
bare  and  weather-beaten  summits  of  the  Gram- 
pian^  and  other  lugh  mountains  of  the  north, 
where  they  reiide  from  the  beginning  of  spring, 
to  the  close  of  autumn,  seldom  descending  into 
the  heathy  tracts,  unless  in  winter  when  the 
gruuud  Ls  covered  with  suow.  Its  fix>d  consists 
of  various  phat^  chiefly  of  a  ahmbby  nature ; 
twigs  and  leaves  of  Erica  vul'jaris.  Erica  ctne- 
reOf  £nipetrum  nigrum^  Yaoeinium  myrtiUuj,  V. 
ifitit-idiof  Sidix  AcrSoem,  and  others,  being  in 
fact  similar  to  that  of  the  Red  prousc.  Its  habits 
arc  also  similar,  but  it  generally  allows  a  much 
n^rer  approach,  and  seems  in  no  degree  aware 
of  danger  from  the  proximity  of  man,  remaining 
s<]ii:ittefi  on  the  ground,  or  on  a  stone  until  you 
almost  trample  upon  it.  When  in  packs,  however, 
it  ia  more  tfiy,  sMkn^  even  then  Ik  leldom  fliee 
off  until  one  comes  within  shooting  distance. 
While  feedings  the  ptarmigans  run  and  walk 
among  the  liehca-onnted  ind  anunUing  frag- 
ments of  roek,  from  which  it  is  very  difhoult  to 
distinguish  them  when  they  remain  motionless, 
as  they  invariably  do  should  a  person  be  in  sight. 
Indeed,  unlets  you  are  directed  to  a  particular 
spot  by  their  strange  low  croaking  erv  which 
not  very  unlike  that  of  a  frog,  you  may  pass 
through  a  floek  without  oheerring  a  ringte  faidi- 
vidual.  When  squatted,  however,  tlicy  utter  no 
sound,  their  object  being  to  conceal  themselves ; 
and  if  yoa  diseover  the  one  from  which  the  cry 
has  proceeded,  you  generally  find  bin  on  the  top 
of  a  stone,  ready  to  spring  off  the  moment  you 
show  an  indication  of  hostility.  If  you  throw  a 
etone  at  him,  he  riees,  utten  hb  eaO,  and  Is  im- 
mediately joined  by  all  the  individuals  around, 
which,  to  your  surprise,  you  see  spring  up  one 
by  one  from  the  bare  gMuad.  They  generally 
fly  oQ*  in  a  loose  body,  with  a  direct  and  mode- 
rately rapid  flight,  resembling,  but  lighter  than, 
that  of  the  Ikd  grouse,  and  settle  on  a  distant 
part  of  the  mountain,  or  betake  themnlvea  to 
<'ni>  of  tlie  neighbouring  nimmit^  perliape  more 
than  a  mile  distant. 

Early  in  spring  they  separate  and  pair.  Tin 
nest  is  a  slight  hollow,  scantily  strewn  with  a 
few  twigs  and  stalks,  or  blades  of  grass.  The 
eggs  are  of  a  regntar  oval  form,  ahMi  an  inch 
and  seven-twelfthi  in  length,  an  inch  and  firom 


one  to  two-twelfths  across,  of  a  white,  yellowbh- 
white,  or  reddish  colour,  blotched  and  spotted  j 
with  dark  brown,  the  markings  larger  than  those 
of  the  Red  grouse.  The  young  run  about  imms-  I 
diately  after  kaving  the  shell,  and  from  theooB> 
mencement  are  so  nimble  and  expert  at  concealing 
themsclv^  that  a  person  who  has  accidentally 
fidlen  in  with  a  llook  veiy  seldom  soceesds  ia 
capturing  one.   They  are  at  first  covered  with  s 
light  yellowish-groy  down,  patched  on  the  back  i 
with  brown,  and  iiavmg  on  the  top  of  the  bead  ■ 
a  light  chestaat  mark,  edged  with  darker.  Wbeo  | 
fledged,  they  are  very  similar  tn  th?  y  iiT^^'f  ; 
the  Red  grouse,  but  banded  and  8|>ott«d  with 
brighler  reddish-ydlow.  Ths  flesh  of  the  Grey 

ptarmigan  is  not  so  dark  as  that  of  the  Red  grouse,  ; 
nor  quite  so  bitt-er,  although  it  has  the  tame  fla-  | 
vour.  A  very  considerable  quantity  is  annually  | 
Icilled,  the  bird  bang  held  in  estimation  not  onlj 
as  an  article  of  food,  but|  when  Btofiedf  as  a  do* 
mestic  ornament. 

OROVB.  A  small  and  ornamental  wood.  As 
open  grove  consists  entirely  of  trees ;  and  a  close 
grove,  in  addition  to  trees,  has  either  an  envi- 
roning or  an  nnderwood  dirabbeiy.  Chrofstad-  ] 
mit  of  a  vast  variety  of  forms  and  arrangements,  , 
and  may  be  made  either  principal  or  subordinate  | 
features  of  a  scene ;  but  whenever  they  are  in- 
tended mainly  for  shdlcr,  Sir  often  when  intended  i 
principally  for  picturesque  effect,  they  ought  to  I 
have  their  trees,  not  in  rows,  but  at  scattered  . 
diatanees.  { 

GRf^WTIT.  The  dovclr  pmcnt  of  an  orgnnizc^ 
body  till  it  reaches  the  limits  fixed  for  each  t^pe- 
cies,  and  for  the  several  oiftna  of  tiie  imBvldBd 

If  different  living  bodies  bo  examined  with 
attention,  we  shall  find  them  to  be  composed  of 
an  organic  structure,  which  is  obviously  essentisl 
to  sudi  a  wlitrlpool,  as  that  to  which  we  bive 
fomprsrofl  thf  vitn!  action  in  our  article  LirE. 
There  must  nut  only  be  solid  particles  to  maintain  , 
the  fenns  of  their  bodies,  but  fluids  to  oemnumi*  | 

cate  the  motion.    They  arc,  therefore,  composed  I 
of  a  tissue  of  network,  or  of  solid  fibres  and  thin  j 
plates  (lamince),  which  contain  the  fluids  in  their  | 
interstices.   It  is  among  the  fluid  particles  that 
the  motion  is  most  continuous  and  extensive,  i 
Foreign  substances  penetrate  into  the  innemott 
parts  of  ths  body,  and  incorpofnla  with  it  Tbey  { 
n  tirish  the  solids  by  interfwsing  their  particles ;  I 
and,  in  detaching  from  the  body  its  former  parts,  i 
whiflth  hairs  now  beeome  sttperfluous^  travmi  | 
the  pores  of  the  living  frame,  and  finally  exhale 
under  a  liquid  or  gaseous  form.   Pturing  their 
course,  the  foreign  8u1)stances  enter  into  tbe 
composition  of  the  solid  framewoilt,  contsinipg 
the  fluids ;  and,  by  contracting,  communicate  s 
part  of  their  motion  to  the  liquid  particles  withia 
them.  This  mutual  aotion  of  soUds  and  Uqsid^  ;  j 
— this  transition  of  particles  from  the  one  fonn  I 
to  the  other,— -presupposes  a  great  chemical  afi* 
nity  in  th^  dsmsntary  ooostitvsnlBj  nd  «s 
aocordinglj  And,  thnt  ths  solid  parti  sToigBdsrf 
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Jvrxiiefl  are  oomposed  cTiiofly  of  such  elements  as 
are  capable  of  being  re&dily  <x>aTerted  into  Uqoids 
or  gases.  The  solids  would  dtao  require  to  l>e 
endowed  with  considerable  powers  of  bending 
and  espaading,  in  order  to  &cilitate  the  mutual 
medtn.  aad  tCMtion  betiroen  ilie  adUdt  vaA  the 
fluids;  nnd  hence,  this  is  foun'l  to  be  a  very 
general  characteristic  of  the  solid  parts  of  orga- 
niiedbedieiL  Thiectraotaie,eoiBiDODto«nilTing 
bodies— this  porous  or  spongy  texture,  whose 
fibres  or  laminae,  ever  ▼aryin;^  in  flexibility,  inter- 
cept liquids,  ever  varying  in  quantity— consti- 
tutes what  has  ben  termed  oryaiUztiien,  Bee 
articles  Food,  NtTTRmow,  and  Oroa^izattow. 

In  general,  the  term  of  life  among  the  mam- 
malia is  in  direct  pro|Mrtloii  to  the  tine  which 
they  severally  tale  in  arriving  at  their  fall  growth , 
exdusive  of  the  period  of  gestation.  Buffon  cal- 
culated, Horn  naoy  obiemlimM,  that  Hbtj  lived 
seven  times  the  period  of  growth ;  but  it  is  very 
often  only  six  times  this  period.  Among  the 
most  noHHrkalile  exceptions  to  the  above  rule, 
we  find  man,  with  whom  the  average  doxation 
of  life  is  far  lees  than  that  of  other  species,  rela- 
tive to  his  time  of  growth.  As  he  dues  not  attain 
his  full  sire  until  abottt  the  age  of  twenty  years, 
his  life  ought  to  average  a  duration  of  120  to  140 
years  Several  individuals  have  attained  these 
agfl^  and  eome  have  ereii  paaeed  them;  tntt  of 
thoee  few  who  sorvivr  thr-  first  years  of  infancy, 
by  far  the  greater  number  do  not  pass  beyond 
the  ages  of  eeventy  or  eighty,  fliia  aamnaJy  to 
the  rule  of  BufTon  is  due  to  a  multitude  of  cir- 
cumatances,  which  it  would  be  premature  to 
detail  at  present ;  such  as  the  mode  of  life,  the 
ahmidiacw  and  excess  of  food,  the  want  of  tem- 
perance, and  other  results  of  an  imperfect  and 
misdirected  civilization.  For  the  same  reason, 
the  relation  wUdi  the  period  of  growth  bars  to 
the  whole  term  of  liff*,  i"  not  without  many  ex- 
ceptions among  the  domestic  animals.  On  the 
cue  hand,  they  receive  the  inflnenee  of  a  supers 
abundant  nonrl^hracht,  and  on  the  other,  are 
more  frequently  preserved  from  those  excesses  to 
whidi  thif  almndance  might  have  given  rise. 
Hence,  the  duration  of  life  is  often  prolonged 
among  the  domestic  animals  beyond  the  terra 
already  i^eeified.  Tbe  growth  of  the  horse  being 
oommenfy  oompieted  in  about  four  or  five  years, 
it  Uvea  twenty-five  or  even  thirty-five,  provided 
the  natural  term  of  its  existence  has  not  been 
dieitened,  ae  happena  too  ftvquently,  by  ill  tieat- 
ncnt  of  evrry  kin  d,  by  violent  fafi^TUL?.  as  well 
as  the  want  of  attention  and  suitable  nourish- 
lent  Wa  aniaial  pteienta,  notwithstaading, 
several  instances  of  remarkable  longevity,  and 
some  individuals  have  been  known  to  attain  the 
advanced  ages  of  sixty  and  even  seventy  years. 
As  the  ass  takes  nearly  as  long  as  the  horse  in 
rpachinr^  its  full  growth,  the  duration  of  its  life 
oQgbt  to  be  nearly  the  same ;  yet  it  often  breaks 
dona  hedBM  that  period  Hunm^  iajnriea  or  no- 
^eely  whieh  it 
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all  quarters.  It  is  observed  that  animals,  n.-\tu- 
rslly  dispoeed  to  chastity,  live  longer  than  those 
of  ^firent  propensitiea.  Tiie  nrale  and  bardean 
arc  usually  unable  to  procreate,  and  accordingly 
they  live  longer  than  either  the  horse  or  ass. 
Tory  frequently  mulee  die  at  the  age  of  ^utf, 
and  one  has  been  known  to  ettiiin  the  age  of 
ciglity  years.  The  bull  takes  about  two  or  three 
years  in  growing,  and  the  natural  period  of  iti 
life  terminates  at  fifteen  to  twenty  years.  The 
buAdo  approaches  the  former  very  nearly  in  both 
of  these  respects ;  yet  it  appears  to  take  a  little 
longer  time  In  reaching  its  full  growth,  and  hence 
lives  to  a  mr^ra  advanced  age.  The  sheep  has 
nearly  the  same  period  of  growth,  and  also  a 
ooneqiendingperfodof  life.  The  goat  apiwcachcs 
to  the  same  terms,  both  in  respect  to  ita  growth, 
and  the  duration  of  its  existence ;  yet  the  extreme 
attaehment  of  theee  two  last^menMoned  apeelee 
to  sexual  propensities  serves  to  abridcc  U\v  ordi- 
nary period  <^  their  lives,  in  those  few  caaes  where 
man  doee  not  termteate  their  exiBtenee  mddenly 
for  his  own  advantage.  The  hog  being  two  years 
in  attaining  its  full  development,  may  reach  the 
age  of  fifteen  or  twenty  years,  if  not  fattened 
before  the  term  of  puberty,  as  18  mmt  Commonly 
dbne,  th  ngh  wme  old  boars  have  been  known 
to  pass  far  beyond  the  above-mentioned  terms. 
We  may  thus  peroelw  that  the  idatton  of  the 
pi  ri  i  f  w  th  to  the  duration  of  life  does  not 
remain  constant  among  the  domestic  animals. 

ORUB.  A  hwa  which  inftsta  the  fidda  of 
farms,  and  partially  destroys  pastures,  herbage 
plants,  and  cereal  crops.  The  word  is  sometimes 
used  so  very  loosely  as  to  designate  wire-worms, 
slugs,  and  dmost  all  kinds  of  maggots  which  oc- 
cur in  the  field ;  it  is  sometimes  used  less  loosely 
t^  designate  the  larvn  of  the  most  mischievous 
grass  eating  inieeta,  whether  dipterous  ooleop- 
trrnnp.  nr  hymonoptrrous ;  and  it  TB  now  more 
commonly,  and  with  very  obvious  propriety,  used 
in  so  reetrietad  n  aenie  aa  to  deaigBBle  only  the 
larvffi  of  the  hniTowing  ipediai  of  tile  diptenms 
genus  tipula. 

The  fliea  of  thia  genua  have  ezeeeffingly  long 
legs  and  very  narrow  and  elongated  bodies ;  and 
are  popularly  or  provincially  known  by  a  num- 
ber of  curious  and  expreuijive  names,  Buch  as, 
crane-flies,  long-legs,  tailors,  gaflfer  long-legs,  and 
Jcnny-the-spinners.  They  frequent  meadows  and 
pastures ;  and  the  larvas  of  many  burrow  in  the 
gfotwd)  and  often  destroy  the  award  h^  looeen- 
ing  and  injuring  the  roots  of  the  grasses.  Sev- 
eral species  are  very  common,  and  at  least  forty 
occur  in  Britain ;  hut  all  are  akht  to  cm  ano- 
ther in  habits,  and  may  be  regarded  as  fully  and 
fi&irly  represented  by  the  most  mischievous  one 
of  their  number,  the  meadow  crane-fly.  See  the 
article  TiPCLA. 

The  larva  of  the  meadow  crane  fly,  Tipula  ole- 
racea,  is  so  abundantly  difiuscd  and  so  exceed- 
ingly miaehievooa  aa  often  to  take  exclusively  to 
itself  the  name  of  the  grub.  The  petftct  inaeot 
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is  OMrljaa  iiioh  in  length,  and  of  ft  Inwnilib- 

grey  colour ;  its  palpi  are  dark-brown ;  its  an- 
tenna are  yellowish  -  grej  in  the  lower -joints, 
and  dark-browa  in  the  other  joints ;  its  furuhead 
is  grey,  with  ft  feddish-brown  line ;  its  snout  is 
yellowish-brown ;  the  back  of  its  thorax  is  mark- 
ed with  a  reddish-brown  line,  bounded  on  both 
•Um  by  ft  dudty  ooloiir;  llw  sidei  and  hindei^ 
parts  of  its  thorax  are  whitish-grey ;  its  abdo- 
men is  darkish-brown  on  the  back,  and  obsoure 
reddish-brown  in  other  parts ;  its  legs  are  yel- 
lowish-brown in  their  upper  parts,  and  dniky 
brown  in  thtnr  lower  parts ;  and  its  wings  are 
pale  brown,  with  the  nervurcs  yellow i&h-browu, 
and  the  anterior  bnder  yellowish-brown,  suc- 
ceeded hy  an  obscure  whitisli  streak.  The  nl  lo- 
men  of  the  female  is  thickest  near  the  middle, 
and  tepein  themoe  to  ft  pdnt  at  the  hinder  ex* 

tremlty ;  and  the  abdomen  of  the  mule  is  thick- 
est at  the  hinder  extremity,  and  has  there  the 
Ibna  of  ft  kind  of  dnb. 

"  This  insect,"  obwrvM  Vt  Duncan,  "  is  very 
plentiful  during  the  summer  month;  in  ail  parts 
of  the  country.  Its  long  legs  arc  of  immense 
advantage  to  it  in  the  pUoeeHfkeqvenla,  ae  they 
enaWc  it  to  skip  over  the  frrass  as  if  on  ptilts  ; 
and  ]t  still  farther  facilitates  its  motion  while  80 
doing,  by  keeping  the  wings  expanded,  to  raider 
it  buoyant.  The  female  lays  a  j^reat  number  of 
eggs,  which  are  very  small  in  proportion  to  the 
•iae  of  the  inseot,  and  of  a  black  colour.  These 
she  places  at  eonw  depth  in  the  earth,  which  she 
pierces  for  the  purpose  with  her  ovipositor.  The 
insects  may  easily  be  seen  performing  this  oper- 
fttion,  and  it  will  at  ooee  be  known  thai  diey 
nrc,  sn  employed  by  the  einfT'iIar  [>osition  they 
assume.  The  body  is  placed  in  a  perpendimilar 
dinoMen,  mpported  on  Ao  Under  fbat  and  ex- 
tremity of  the  abdomen,  while  the  wings  are  ex- 
panded, and  the  anterior  legs  rest  on  the  stir- 
rounding  plants.  When  a  sufficient  number  of 
eggs  have  been  laid  in  one  spot,  the  insect  moves 
on  to  another,  without  changing  the  vertical 
posture  of  her  body,  merely  dragging  herself  for- 
warde  by  her  fore-lege,  aiding  her  movements 
with  her  wings.  These  tipulie  seldom  fly  far  at 
a  time,  and  it  is  only  when  the  weather  is  some- 
what eahn  that  Huf  ventme  to  do  so  at  all. 
Their  legs  are  exceedingly  firagile,  and,  when 
seized  by  them,  the  inject  generally  makes  ofF, 
leaving  them  in  the  iiaads  of  Uio  captor  with  an 
appearance  of  the  utmoet  aan^/rou/." 

The  full-grown  larva  or  prnh  lu;s  the-  phapn  of 
an  elongated  cylinder,  somewhat  suddenly  atteu- 
oated  at  the  endi.  It  hae  no  ftet,  and  le-ef  a 
dull  greyish  colour.  Two  hooks  rise  from  the 
aide*  of  the  head,  and  meet  at  their  points,  and 
aeea  to  press  any  substaneee  which  the  creature 
wishes  to  cut  or  bruiie  ag^nst  the  toothed  upper 
purfacf  f'f  two  scaly,  conver,  fixed  pipc-^  which 
are  situated  beluw  them.  Two  short  tlc&liy  horns 
appear  on  the  upper  part  of  the  head ;  and  nx 
tiija  of  unequal  aiae  an  dtnated  ftt  tiie  hinder 


ezCrtmity,  end  overfisM  and  proCcet  the  braalh- 

ing-pores.  The  pupa  somewhat  resembles  the 
chrysalis  of  some  kinds  of  moth ;  and  is  nearly 
of  the  same  colour  as  the  larva,  and  has  the 
edgoa  ef  iti  aiigHMinla  fiinged  with  pntty  itmaf 

hairs. 

The  eggs  of  the  fly  are  generally  depouted 
during  the  hUter  half  dTAagoit  The  hrw  ap- 
pear about  eight  or  ten  weeks  after  the  eggs  are 
laid ;  and  if  the  weather  be  mild  and  humid, 
they  ma)a  eondderable  progress  before  the  arri' 
val  of  winter  frost.  They  are  not  killed  by  the 
severity  of  even  the  coldest  winter;  but  remain 
stationary,  and  perimps  torpid,  till  spring ;  mi, 
from  that  time  till  earJ^  in  Mmj,  thqr  incresie 
in  size  till  each  becomes  about  an  inch  in  length 
and  about  one-third  of  an  inch  in  girth.  They 
are  oneeediii^y  deetmetiw,  both  in  paitnres 
and  in  corn-fields,  during  all  the  period  succeed- 
ing their  vernal  revival;  and  they  become  io- 
oreasingly  so  as  they  advnaoe  to  natmity.  Be- 
tween the  20th  of  May  and  thofliiddlftflf  Jva^ 
according  to  the  state  of  the  weather  and  to  the 
degree  of  feeding  they  have  had  Biuee  spring, 
they  pass  into  the  pupa  state ;  and  if  the  wea- 
ther be  wet  at  the  time  of  the  transformation, 
they  are  very  liable  to  be  then  killed  by  the 
moieture;  but  at  no  other  time  of  theb  exist- 
ence do  they  seem  to  be,  in  even  the  sniaUest 
degree,  injuriously  affected  by  the  weather.  The 
pupas  have  a  thin  husk  around  them ;  and  they 
lie  dormant  or  at  least  harmless  in  thil  till  thcj 
burst  into  the  imago  state  in  August. 

Qrubs  and  slu^  though  often  confounded  with 
eaoh  other  bj  fiffmen^  are  ao  niddj  dilTeient  in 
their  structure,  their  habits,  their  season  of  at- 
tack, their  modes  of  mischief,  and  other  partica- 
lars,  that  thof  ought  to  be  thoroughly  dislhi- 
guished.  Grubs  breathe  through  pores,  situated 
near  their  hinder  extremity  and  protected  by 
covering  rays,  and  are  therefore  well  adapted 
to  burrow  in  the  ground;  while  slugs  breathe 
through  an  orifice,  like  a  gilh  near  the  front,  acd 
are  therefore  ill-adapted  to  burrow  in  the  grouad. 
Grabe  liaed  on  the  tender  roots  of  the  eenei  aad 
the  pasture  grasses ;  whi]<  slugs  feed  on  the  ten- 
der leaves  of  these  grasses.  Grabs  feed  wholly 
below  ground ;  while  dnfi  fted  chiefly,  if  ant 
wholly,  above  ground,  (hubs  are  ususJly  onss- 
sailablc  by  the  weather,  and  at  one  ptape  of  their 
existence  are  liable  to  be  kiUed  by  moisture; 
while  slugs  cannot  at  any  tine  live  without 
moisture.  Qrubs  never  appear  on  the  surface  of 
the  ground,  at  least  during  the  day ;  while  siuip 
appear  on  the  snrfiMO  at  all  hoiua  in  net  wia- 
ther,  and  come  out  at  night  or  during  the  de^i 
in  dry  weather.  Grubs  can  crawl  freely,  sod 
live  for  a  time,  on  dry  soil ;  while  slugs,  in  con- 
sequence of  the  slime  on  their  body  and  of  their 
constitutional  habits,  cxvn  crawl  only  oq  moirt 
surfaces.  Qrubs  begin  Ut  live  in  October  or  early 
in  Nofember,  and  do  neit  niieliief  in  Apni  ^-ii 
May;  while dngi  are  little  laigsr  than  pinhesds 
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ia  the  middle  of  February,  and  do  not  oommit 
any  ratleittl  injarjr  till  Jane,  or  «t  kut  till  to- 
ward the  end  of  >Tay.  Thv  particular  slugs  here 
referred  to  are  the  coiumoa  white  ones,  of  the 
species  lAmax  ayratu,  which  are  notorious  for 
their  attacks  on' oats,  wheat,  and  tumipfli 

Grubs,  or  the  lary»  of  the  crane-fly,  generally 
burrow  about  one  inch  or  two  inches  below  the 
sorfiMM  of  tho  giOTiMl,  Mid  nfaMihofar  way  amoiig 
the  roif'  of  the  f^asse'^,  anr!  cnn  -'e  the  herbage  of 
pastures  or  the  seedlings  of  cereal  plants  to  wither 
and  peiriflh  from  fkllnra  of  nourishment.  They 
particuLarly  infest  old  grass  lands,  and  give  a 
special  preference  to  such  as  contain  some  poi^ 
tion  of  peat-earth ;  they  often  work  dreadful 
havoc  in  wot  or  Ul^baiaBd  dayey  or  mamf  pas- 
tures, where  excessive  evaporation  causes  the 
ground  to  be  cold,  and  retards  the  vernal  growth 
of  the  gcnatet;  tad  thof      eoouait  gmi  rav- 
ages in  the  first  cereal  crop  of  a  rotation,  either 
afler  clover  or  beans,  or  especially  after  the 
breaking  up  of  graai  knd.  They  wn  often  n  se- 
vere scourge  to  farmers  ;  and  almost  every  year, 
in  all  parts  of  the  country,  they  make  their  pre- 
sence to  be  in  some  degree  felt ;  and  they  are  all 
die  more  miidiievous  on  account  of  their  prey- 
ing upon  the  earliest  and  most  tender  of  the 
grasses.  They  have  been  supposed  by  Beaiunur 
and  the  majority  of  rabseqiieitt  writers  to  M 
on  fine  mould,  and  to  injure  the  grasses  only  by 
disturbing  the  soil,  and  preventing  the  roots 
from  Xing  thdr  ipoagloko  and  eteiidjly  taking 
up  nourishment ;  but  they  have  been  proved  by 
recent  investigation  actually  to  devour  the  roots, 
and  they  seem  to  possess  a  mechanical  organism 
quite  adapted  to  the  p«upoae.  Their  devasta- 
tions, too,  are  soractimes  bo  extcnsivr  and  ap- 
palling as  to  be  ascribable  to  nothing  short  of 
the  eating  of  the  roeli.  "In  the  rioh  dlatriet  of 
Sunk- Jslanri.  in  TTritlerness,  in  the  spring  of 
1813,"  say  Kirby  and  Spenoe,  "hundreds  of  acres 
of  pastorei  hnve  Iwen  entirely  destroyed  by  them, 
being  rendered  as  completely  brown  as  if  they 
had  suffered  a  three  months'  drought,  and  desti- 
tute of  all  vegetation  except  a  few  thistli^.  A 
square  fbot  ef  the  dead  turf  being  dug  up,  210 
cnib'5  ■wfTf  cnrint<»d  on  it ;  and,  what  furnishes  a 
striking  proof  of  the  prolific  powers  of  these  in^ 
secte,  last  year  it  was  ffifBevlt  to  find  a  iins^ 
one. 

The  destruction  of  grubsi  while  a  matter  of 
great  practtoal  intersst  to  tener^  ia  unhappily 
a  matter  also  of  some  diflScuIty.  The  catching 
ofthe  perfect  inpocts  is  easy;  but,  in  conse<iiii'np«> 
of  their  vast  numbers,  their  general  diiiusion, 
and  thMT  veiy  prolifio  |iowen,  it  can  never  be  so 
extensive  ft?  to  make  any  consideraWe  diminu- 
tion in  the  number  of  the  larvc  The  satura- 
tion of  the  soil  with  some  eanstio  fiidd,  which 
should  kill  the  larva-,  and  yet  not  injure  the 
grasses,  would  probably  be  the  best  expedient. 
HMvy  rolling,  in  the  oass  of  both  patturat  and 
hfdnn-Qp  Is*  gronnd,  haa  been  lecommended 


and  is  frequently  practised ;  yet,  except  on  clay 
lands  which  are  mnoh  eompresssd  by  it,  and 

which  require  caution  and  wcll-timcdncss  in  the 
application  of  it  in  order  to  prevent  damage  from 
the  loss  of  their  porosity  and  the  bruising  of  their 
grass-roots,  it  ia  very  seldom  if  ever  successful. 
"  I  have  had  good  lea  of  four  or  five  years  old,"  ^^'ui 
a  clever  practical  writer  in  the  Dumfries  Herald 
in  1841 ;  "I  haTa  olUn  gone  over  H  in  spring, 
and  attentively  examined  it  ^\:th  i  ii:npTiifying 
glass  where  I  knew  that  grubs  abuundt;d,  yet  I 
never  saw  one  of  them  above  ground ;  but  when 
I  cut  the  turf,  I  found  plenty  about  an  inch  from 
the  top.  The  grubs  jtre  said  to  oome  above 
ground  at  night ;  and  it  is  in  belief  of  this  that 
formers  roll  their  oat-fields  during  night,  in  hope 
of  thus  killing  the  grubs.  And  they  tell  us  that 
the  roller  becomes  clagged  over  with  the  bruised 
grubs.  It  nif^i  be  worth  their  while  to  asosT' 
tain  whether  they  hn^d  not  killed  earth-worms 
and  slugs  instead  of  grubs.  In  young  oats^  I 
have  sometimes  Ibond  a  grab  withfai  half  an  inch 
of  the  top ;  but  I  never  knew  a  case  of  rolling 
decidedly  killing  the  grubs  to  any  great  extent. 
On  heavy  clay  soils,  rolling,  though  it  does  not 
at  once  kill  the  grubs,  will  so  compress  the  soil 
that  the  iigury  done  by  them  will  be  greatly  di- 
minishdd ;  and,  if  the  ground  is  not  rolled  till 
after  the  pfamts  are  ftdly  fenned  above  ground, 
vegetation  would  thus  hp  nllowed  to  advance 
with  little  injury  from  theui.  But  where  the 
•oa  contains  light  moss,  rolling  fur  grabs  Is  ut- 
terly useless." 

A  good  remedy,  in  the  case  of  breaking  up 
grass  lands  and  clover  leas,  is  early  and  deep 
ploughing.  As  the  clover  hay  is  removed  from 
the  land  a  little  after  midsummer,  the  clover 
stubble  might  be  ploughed  in  the  interval  be- 
tween tiiat  time  and  the  month  of  Angust ;  and 
the  grub  would  thrn  I.  lvc  >  vrrvwhcre  passed 
into  the  perfect  fly,— and  the  latter,  in  obedience 
to  its  instinct,  vnvM  refrain  from  depositing  its 
eggs  in  the  naked  soil.  Or  when  the  ploughing 
of  grass  lands  or  clo%'er  leaf  docs  not  ir\].e  j  'Ltce 
till  the  eggs  are  deposited,  it  may  be  made  to  turn 
over  SQch  a  ftirrow-slice  as  shall  bttfy  most  ef  the 
eggs  too  deep,  or  beneath  too  smothering  a  sur- 
fiuM  to  permit  their  being  batched  into  life.  Or 
even  if  the  ploughing  should  be  postponed  till 
November,  or  take  place  when  the  grubs  are 
young  and  weak,  it  may  boxy  most  of  them  at 
such  a  depth,  or  beneath  so  wdt>laid  a  ftmow- 
slice  as  will  prevent  them  from  ever  rising  to 
the  top  "Thi??  "  says  the  writer  already  quoted, 
"explaiuii  the  cause  of  the  utility  of  the  'fur- 
row-presscr'  used  in  the  west  of  Scotland.  It 
lays  the  eliccs  fo  rln?r>ly  together,  that  most  of 
the  grubs  are  smothered  while  tender.  But  if 
the  lea-ploughing  is  deferred  tin  late  in  the 
spring,  when  vegetation  has  given  strenpth  to 
the  grubs,  and  then  if  the  slices  are  iU  laid  over, 
a  host  of  grubs  is  unavoidable.  I  doubt  whether 
the  advantage  of  winter-pasture^  even  on  our  best 
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leas,  is  not  more  than  countcrtalnnced  by  the 
mur/  done  by  grubs  aad  elugs  to  the  nest  oat- 

A  remedy  of  consndcmble  efficacy  on  heavy 
eoiU  which  have  been  late  ploughed  aod  are 
madi  infeatedwith  grubs-^ougti  mremedjbotli 
unnecessary  and  useless  on  light  soils  in  the  same 
predicament — is  dibbling,  preceded  by  cautious 
rolling.  A  writer  in  the  Northern  Agricultural 
Magazine  of  1828,  says,  "During  the  last  14  years, 
I  have  invariably  got  rid  of  grubs  by  dibbling ; 
and  though  m  1818  I  had  upwards  of  lit  acres 
which  to  all  appearance  were  gone,  so  much  so 
that  niy  neighbours  advised  mc  to  plough  them 
up,  I  persevered,  had  an  excellent  crop,  and  sold 
the  whole  fbr  ^11  14a.  per  sore,  while  thoee 
around  me  who  persisted  in  roUiufr  durinj^  the 
night,  sustained  a  total  loss."  The  procew  of 
dibbling  may  be  performed  bj  women,  st  a  eost 
of  about  3s.  or  4b.  per  acre,  and  consists  in  mak- 
ing quite  smooth  holes,  with  iron-Rhod  potato 
dibblesi,  about  6  inches  deep,  and  at  dibtances 
from  oao  another  of  about  12  or  14  inches.  The 
grubs,  we  arc  told,  fall  into  the  dibble  holes  while 
they  are  moving  about  at  night,  and  sometimes 
oeeur  ittthe  averageof  from  8  to  16  in  each  hole^ 
and  Boon  die  at  the  bottom,  and  as  iiine  the  ap- 
pearance of  a  little  train  oil ;  and  their  fatty 
looking  reoaitti  have  been  supposed  to  act  after- 
vrardd  as  a  somewhat  powerful  manure,  and  to 
render  the  crop  which  they  originally  threatened 
to  destroy  unusually  luxuriant.  Some  persons 
treat  the  whole  of  the  dibbling  remedy  with 
derision,  and  affect  to  think  it  too  eilly  to  deserve 
a  moment's  attention, — and  probably  they  might 
be  right  enough  if  it  were  proposed  for  light 
porous  lands,  incapable  of  receiving  such  tightly 
compressed  holes  as  are  necessary  for  holding  the 
grubs  priaonars;  but  reflecting  persons,  if  they 
have  (air  opportunity,  will  think  it  abundantly 
worthy  of  trial  on  any  of  the  adhesive  kinds  of 
land  for  which  it  is  recommended. 

A  sudden  aad  ftvoumble  change  of  weather  is 
oooasioaally  suooessful,  after  artificial  remedies 
have  failed.  **  The  ravages,"  says  Mr.  Stephens, 
^Ue  Book  of  the  Farm,  "are  genovaUjoonimit- 
ted  in  dry  weather  with  an  easterly  wind ;  and 
when  rain  falls,  they  cease.  It  is  surprising  buw 
a  field  will  iMOVer  from  the  effeota  of  grubbing. 
One  season  a  field  of  mine,  of  fine  deep  hazel 
loam,  after  two  years  grass,  was  dreadfully  grub- 
bed ;  and  after  trying  the  usual  remedies  to  get 
quit  of  the  insects  without  effect,  a  rainy  night 
gili-nccfi  them.  Most  of  the  fi''!s3  npyr^ared  bare 
alter  having  exhibited  a  beautitui  braird,  but  on 
the  plants  aoquiring  renewed  growth,  they  tiller- 
ed out  with  great  force,  and  almost  covered  the 
ground  as  thickly  as  desirable.  At  harvest  the 
crop  waa  a  vary  atrong  one,  the  straw  being 
difficult  for  women  to  cut  with  the  common 
sickle ;  the  spikes  were  very  large  and  full ;  the 
stooks,  when  set  without  hood-sheaves,  stood 
about  6  fiset  ia  height;  and  the  yield  was  not  leaa 


than  ()0  bushels  to  the  imperial  acre.  On  good 
soil  I  would  have  no  fear  of  potato  Mts  tillering 
out,  after  Mng  eeverdy  grubbed,  sufidsi^  is 

afford  a  good  crop  ;  but  such  a  result  should  not  I 
be  expected  of  oommon  oats  upon  an  inferior  1 

•oil**  I 

The  rook,  Corn^s  frugUe^ut,  is  very  genenvHy 
regarded — and  was  regarded  even  by  Mr.  Stick-  1 1 
ney,  the  author  of  published  Observations  on  the  \  \ 
Orub — as  a  great  enemy  to  grubs,  and  a  chief  | 
agent  in  picking  them  out  of  land.    Bat  though  l 
rooks  may  destroy  a  few  grubs,  they  never  make  i 
such  a  tliinniag  of  titem  aa  materially  to  ksien 
their  ravages  upon  a  crop.   The  grubs  usually  i 
lie  too  fiu:  beneath  the  sur&ce  of  the  soil  to  be  ; , 
anaihibls  by  the  roeika;  and  the  rooks  so  ssMom  1 1 
visit  lea-fields  in  winter  or  spring,  that  their  vis-  !  ■ 
its  in  these  seasons  are  regarded  by  the  peasantry  i 
as  portenla  of  storms.  **How  then,"  asks  the  \ 
writer  in  the  Dumfries  Herald,  **  can  any  main-  | 
tain  that  they  destroy  p^rubs  in  winter  or  spiingT  I 
1  have  felt  interestLti,    adds  he,  "in  seeking  to  I 
discover  what  rooks  are  employed  about  on  these  I 
occasions.    Aijd  therefore  I  have  followed  them 
to  the  spots  where  they  alighted,  sometimes  im- 
mediately after  they  sat  down,  and  at  other  times 
after  they  had  been  for  some  time  on  the  ground,  j 
I  found  many  casts  of  earth-worms,  and  some-  i 
times  several  small  wUte  dugi  on  the  aurfiMe,  I 
but  no  grubs ;  and  my  conclusion  from  these  ob- 
servations was,  that  the  rooks  were  employed  in 
seeking  earth-worms,  and  perhaps  siusdl  slugs. 
I  exprsiB  doubt  of  their  eating  tlie  dngSi  Imwbbsb  1 
I  have  never  heard  of  any  person  who  ever  i»w  \\ 
a  rook  take  a  slug  in  his  mouth,  or  had  any  satis-  '  \ 
fiustory  evidence  that  they  ever  taat«  slug*;  while  | 
on  the  contrary,  every  pluughuian  has  an  hundred  i 
times  seen  them  devouring  earth-worms.  The  |. 
rooka  have  in  winter  been  aeeused  of  rootiBg  np 
whole  crops  of  clover.  Ifthcy  were  then  in  search  | 
of  grubs,  their  services  were  dearly  bought.   But  ,  i 
whoever  saw  rooks  tear  up  grass  on  old  lea,  where  } 
grubs  chiefly  abound  ?   They  have  not  stienglh 
enough  for  this.    And,  without  tearing  up  the 
grass,  they  cannot  get  the  grubs  at  its  roots.  \\ 
How  iboUsh  would  it  be,  how  unlike  the  sagacity  || 
of  rooks,  to  labour  so  hard  for  grubs,  at  a  season  , 
of  the  year  when  an  hundred  I  may  say  tivc  1 
hundred,  would  acaroely  be  a  mMl  to  one  of  tliem,  | 
and  when  they  can  so  much  more  easily  tear  up  , 
wheat  plants,  and  get  plenty  of  earth  worms. 
But  if  the  rooks  do  not  eat  grubs  in  winter  or  , 
early  spring,  I  am  told  that  they  take  them  after-  j 
wards  to  their  nests  and  feed  their  young  with  , ! 
them.  I  believe  there  is  some  little  truth  in  this. 
They  turn  over  a  few  of  the  doda  after,  but  not  I 
before,  the  oats  germinate  on  the  gown  fields,  and  | 
below  these,  they  find  either  grubs  or  earth-  |j 
worms ;  but  after  germination  It  would  be  vain  ij 
to  expect  many  grubs  under  clods.    By  far  the  ' 
greater  number  of  them  are  then  dispersed  over  i 
the  soil  and  preying  on  the  roota.   I  sowed  a  ft^w  | 
aoreRofafivayeatoldlMkfiddon  17tlittlt..aad  , 
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have  often  examined  it  since ;  and  I  aver,  that 
during  tlw  flnt  w«ek  after  the  ned  waa  hamwed, 

I  found  many,  I  may  Bay  hundreds  of  places 
scraped  bj  the  rooka,  exaotlj  as  the  hens  scrape; 
and  from  attentive  Inipeettoa  at  dUftnat  timee 
since  the  oats  germinated,  I  estimated  the  aver- 
age number  of  grubs  on  a  square  foot  of  the  sowed 
i  ground  to  be  at  least  ten,  and  the  average  num- 
1  ber  which  ttw  iQok*  might  take,  bytnraing  over 
'  the  clods,  one  on  every  ten  or  twelve  square  feet 
of  surface.  It  is  easy  to  distinguish  where  clods 
have  been  novad  after  rain  has  fUlea  en  the  aoiL 
The  above  estimate  makes  it  impossible  for  the 
rooks  to  take  mure  than  one  per  cent,  of  the 
gntba  from  tho  germinated  onto ;  n  mull  oom- 
pensation  for  the  miiofaief  dona  bj  them  at  aU 
seasons  !  If  anv  person  doubt  that  so  many 
as  teu  grubs  may  be  lound  on  a  square  foot, 
Messrs.  Kirby  and  9ptaiot  will  tell  him  that  SIO 
have  been  found  on  one  square  foot." 

GRUBBER.  An  imj^ement  of  tillage,  of  in- 
tennediate  ehameter  between  the  harrow  and 
the  plough.  It  has  been  described  m  "  in  prin- 
ciple a  mem)>er  of  tho  harrow  tribe  of  imple- 
ments," and  as  "approaching  so  closely  the 
'  harrow  in  its  character  that  it  is  not  easy  to 
draw  the  line  of  di<;tinction ;"  but — at  least  in 
all  its  best  forma  and  most  reoent  varieties— it 
really  dlitoa  as  moA  from  the  harrow  as  from 
the  plough,  and  must  be  considered,  as,  to  both 
its  structure  and  its  mode  of  action,  a  perfectly 
dMinet  and  oxoeodingly  important  agrionltnral 
implement. 

Difertnee  betfoeen  the  Harrow  and  the  Grubber. — 
The  harrow  pulverizes  ploughed  soil,  disengages 
from  it  and  ooUooto  tho  roots  and  stems  of  weeds, 
and  covers  the  seeds  of  cultivated  plants.  The 

i  rectangular  barrow  is  attached  to  the  draught  at 
only  one  point,  and  has  a  shakiiH;,  dqriag,  alter- 
nating, and  Bometimcs  tossing  motion,  and  is  in 
oonsequence  well  suited  to  break  the  clods  of  dry 
Inmpy  land,  and  to  oover  broadoast-eown  seeds 
in  idmoflt  any  kind  of  soil ;  for,  in  the  former 

I    case,  its  t(">th  beincr  constantly  flung  from  tho 

i direct  line  of  draught,  and  constantly  fluiging 
ibemsslves  bade  to  regain  the  equilibrium,  strike 
the  clods  upon  the  surface,  and  cither  break  them 

I or  tear  out  the  roots  and  stems  which  bind  them 
togother;  and  in  tho  latter  ease,  ite  tooth,  In 
continually  swinging  and  oscillating  from  side  to 
side,  and  in  seldom  or  never  having  sufficient 
I  cteadiness  to  penetrate  far  into  the  soil,  perform 
exactly  the  kind  of  diipaned  and  superficial  ac- 
tion which  buries  a  Tnaximum  of  seeds  at  a 
I  desirable  average  of  depth.    The  rhomboidal 
hamiw,  on  tho  other  hand,  it  drawn  oqnally  by 
I    two  horses  walking  abreast,  and  makes  a  close 
)  1   aeries  of  parallel  and  comparatively  deep  lines  of 
I }   indentation  through  tho  aoO,  and  admits,  when 
1  I   neo-    ary.  of  a  certain  degree  of  lat<?ral  motion, 
I    simply  by  means  of  shortening  the  posterior 
,    awinglc-tree  and  otherwise  modifying  the  attach- 
I  msBt  of  tho  draught;  and  it  i%  thoxefora,  psca* 


liarly  fitted,  on  meet  kinds  of  land,  for  pulverizing 
soils  and  dioenp#ag  woods,    fleo  tha  arliole 

Harrow. 

Every  harrow^  however,  be  its  particular  con- 
strootion  what  it  may,  finis  to  bring  np  tho  roots 

of  weeds  from  any  considerable  depth,  to  reduce 
cohesive  and  refractory  land,  to  exert  more  than 
a  comparatively  shallow  action,  to  perform  such 
fidlowing  operations  as  are  intermediate  between 
upturning  and  cleaning,  to  perform  a  hoeing  pro- 
oosa  upon  land  too  fool  for  the  harrow  and  too 
pulvemlent  for  tho  plon^,  and  oosasionallj  to 
act  as  an  entire  suocedaneum  fur  the  plough  In 
the  tiUago  of  dean,  powdeij,  and  very  l%fat 
soils  whiob  do  not  immoiUately  requiro  to  be 
thoroughly  upturned.  The  teeth  of  the  harrow, 
being  forced  into  tho  Bjround  solely  by  their  own 
weight  and  tiiat  ui  the  frame-wurk  in  which  they 
are  fixed,  are  not  wdl  calculatod  to  penetrate 
into  it,  and  arc  constantly  thrown  ont  by  the 
obstacles  they  encounter.  In  firm  days  or  doddj 
ground,  thenforo,  tho  impiresiion  nmde  by  the 
teeth  of  the  harrow  is  often  seen  to  be  extremely 
superficial  Were  the  teeth  formed  somewhat 
like  the  coulter  of  a  plough,  and  cun^  like  it 
forward,  th^  would  better  insinuate  themselves 
into  the  ground,  and  be  less  liable  to  be  forced 
out  of  it  when  encountered  by  obstacles.  But 
the  harrow,  frtHn  Its  nature  does  not  admit  of 
this  construction;  for  in  this  case  tho  teeth  would 
form  an  angle  with  the  frune-work  in  which  tbcy 
are  set.  *iim  woeds  and  mbbish  discngagud  from 
the  ground  would  be  collected  at  the  angle,  and 
would  thus  be  carried  along  with  the  harrow  and 
impede  its  progress ;  while  this  form  of  construc- 
tion would  add  to  the  difficulty  of  frsoing  the 
teeth  from  the  rubbish  collected." 

Tho  grand  object  in  the  invention  of  the  grub- 
ber, thoreforo,  was  to  snbstitnto  conlter-liko 
tines  for  the  tooth  of  the  harrow,  and  to  mount 
these  within  some  kind  of  frame-work  which 
should  possess  dmilar  oapaoities  of  draught  and 
control  to  those  of  the  plough ;  and  this  object 
hap  bf>on  fnllv  nccoiflpltphed.  The  crrubber  has 
a  heavier  frame  than  tiie  harrow,  is  mounted  on  ! 
wheels  in  the  manner  of  wheel-ploughs,  and  has 
shafts  for  piidinc;  their  action,  and  handles  for 
lifting  the  tines  out  of  the  ground  at  the  end  of 
thorldgos;  anditadmitsof  mndiTsriotyof  oon- 
struction  to  suit  different  soils  and  purposes,  and 
sufficient  graduations  or  control  of  action  to 
adapt  itself  to  the  degrees  and  emergencies  of 
any  one  course  of  tillage. 

Uses  of  the  Orubft  ■ — The  priibber  thcif^h  f;ir 
from  being  so  well  known  and  commonly  ap- 
predated  as  its  oioeOsnoe  domands,  lias  for  some 
little  time  been  in  pretty  general  use  in  some  of 
the  l)e8t  cultivated  districts.    It  is  most  cmi-  ' 
nently  servioeaUo  on  the  Itghtw  Unds  of  seUs ;  i 
but,  when  preceded  by  one  ploughing  or  at  the  ' 
utmost  two  ploughings,  it  makes  good  and  pro-  [ 
fitable  work  on  even  stiff  loams  and  adhesive 
days.  It  aots  mors  or  loas  as  n  snbstitttts  for 
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tho  abun()ant  nsc  of  the  plough,  and  oocasionalljr 
as  a  Bubstitate  for  all  nae  of  it  whfttever;  it  pre- 
pares soils  of  all  kintls  fnr  the  most  cfficlont  action 
of  the  harrows ;  aud  it  searches  and  tears  the 
soil,  intemied»tely  between  ploughing  and  har- 
rowing, in  such  a  manner  as  to  produce  a  far 
higher  degree  of  cleaning  and  pulverization,  and 
at  considerably  less  cost  of  time  and  labour,  than 
could  be  effected  hj  mere  ploughing  andhiiTOW- 
ing.  In  any  medium  kind  of  land,  in  nn  aver- 
agelj  fair  condition,  one  ploughing,  one  grubbing 
with  balf-aet  tinM,  one  onMa-gnibbliig  ^th  ftJl- 
-rt  *inM,  and  a  few  finishing  turns  of  the  common 
harrow,  usually  oonstitute  a  rery  effiotenk  tillage. 
A  plough,  too,  tarat  over  ouly  9  inelies  it  «tch 
bout,  while  a  grubber  of  the  best  eonstruction  tills 
a  breadth  of  4  feet  4  inche*  ;  one  pair  of  horses, 
drawing  the  plough,  till  on  an  average  about  one 
acre  of  land  in  a  day,  while  the  8Uii«  horses, 
draw  in  c  fhr  r^rubber  at  the  same  pace,  would  till 
nearly  eix  acres;  any  horses  can  move  at  a 
quiekwrato  with  the  best  grabber  than  with  the 
best  plough, — so  that  a  pair  which  could  plough 
only  one  acre  would  grub  considerably  more  than 
six  acres ;  and  land  which  is  tilled  with  plough, 
grabber,  and  hanow,  can,  in  many  instances,  be 
cleaned  and  sown  much  earlier  than  land  of  the 
same  kind,  and  in  the  same  situation,  tilled  only 
with  the  pioQgh  and  the  hamnr. 

The  grubber  is  flpeciallr  n'^cful  in  assisting  the 
operations  of  the  summer-fallow.  ''When  land 
is  iUll  of  root-weeds,  the  repeated  operations  of 
the  plough,  the  harrow,  and  the  roller,  are  the 
methods  resorted  to  for  tilling  and  cleaning  it ; 
but  very  frequently,  when  the  land  is  stiflF,  even 
the  operation  of  ploughing  itself  tends  to  oom- 
press  the  furrow-slices,  and  if  the  influence  of  the 
sun  be  considerable,  it  will  be  formed  into  a  hard 
mass,  on  which  the  subsequent  operationa  of  the 
harrow  and  the  roller  have  little  comparative  in- 
tluenco.  So  much  is  this  felt  in  many  of  the 
stiffer  clays  of  England,  that  it  is  a  very  frequent 
practice  to  delay  giving  the  first  plougliing  to  the 
fallow  land  till  the  month  of  May,  by  which  one 
of  tho  great  benefits  of  an  etficient  summer-fallow 
is  lost.  But,  by  means  of  a  wdl  eonstracted 
grubber,  such  land  may  be  cleaned  and  tilled 
without  the  neccftj^itr  of  turning  up  a  new  surface. 
The  instrament,  too,  can  be  made  to  go  at  any 
depth  in  the  soil  which  may  lie  required,  and  thus 
the  land  can  cither  he  stirred  to  the  depth  to 
which  it  had  been  originally  ploughed,  or  to  such 
depth  as  may  be  most  suitable  for  the  purpose 
intended,  whether  that  ptirpose  be  to  clean  the 
land  of  root  weeds,  or  to  till  the  soil  only  a  few 
inches  deep.— Further,  hmd  which  had  been  ridg- 
ed uj)  in  autumn  or  winter,  after  having  produced 
any  of  the  leguminous  crops,  as  pease  or  beans, 
may  be  prepared  for  the  seed  with  advantage  by 
using  the  grubber  alone,and  withoutthe  necessity 
of  a  repetition  of  the  more  costly  operation  of 
ploughing.  In  this  manner,  the  seed  is  sown  upon 
tho  sttrfrM*moald  whidi  had  been  pntverked 


by  the  influenoe  of  the  son  and  ftost  la  As 
ease,  too,  of  land  which  had  produced  a  crop  of 
turnips  or  potato<»,  the  grubber  may,  in  all  cates, 
obviate  tho  necessity  of  a  second  ploughing  ass 
preparation  for  the  seed ;  and  may  even,  in  many 
cases  where  the  soil  is  light  and  dry,  obviate  the 
necessity  of  plonking  at  all  after  tho  green  crop 
has  been  removed  or  oonsumed." 

EiMory  of  thf  GmhUr.—Aa  implement  of  a 
medium  Vharacter  between  a  powerful  and  loog- 
toothcd  harrow  and  a  modem  grubber,  tai 
sailed  nrpix  er  irpex,  was  in  use  among  the 
ancient  Romans ;  and  is  described  by  Varro  as  & 
plank  with  teeth  for  pulling  roots  out  of  tho 
ground,  and  as  drawn  by  oven  in  the  manner  of 
a  wain.  Various  iiTj[  I'  lncnts,  more  or  less  like 
this  ancient  one,  and  exhibiting  a  desiderated 
but  slow  tranrition  from  the  harrow  te  the 
grubber,  appear  to  ham  been  known  to  the  best 
class  of  farmers  at  an  early  period  of  modem 
British  agriculture.  One  of  these,  called  an 
edget,  was  in  nse^  in  tho  eighth  decad  of  last 
century,  in  the  vicinity  of  North  Berwick  in 
East  Lothian ;  and  is  described  as  follows  iu 
early  Tolnme  of  the  Highland  Society'a  Transac- 
tions, "  The  tines  were  fixed,  standing  perpendi- 
cular,—the  feet  not  dipping,  but  forming  a  right 
angle  with  tho  tinea ;  the  wheels  were  only  two, 
-4heM  stood  in  firont  of  the  naohine,  and,  being 
moveable  upwards  and  downwards,  regulated 
the  depth  the  tines  were  intended  to  work  at" 
Bot  while  this  rude  implement  rwnafawd  aaiia- 
proved  in  Scotland,  and  contin  u  d  to  bo  very 
little  known  there  in  even  its  unimproved  state, 
the  implements  corresponding  to  it  in  Engiisd 
advanced,  stage  after  stage,  toward  the  form  of 
grubbers,  till  they  became  the  trrounrlwork  for* 
very  superior  dass  of  impiemeut^  lu  both  divi- 
rions  of  tiie  isfauid. 

The  Bcuffler,  derived  from  the  Kentish  nidget, 
was  the  first  decided  stage  of  improvement. 
This  was  originaUy  a  snuUU  heauy,  triangular, 
harrow,  with  tinea  longer  than  hr^rm^r  u-tth, 
Rhfrp,  p<?netr«tin5,  and  inclined  forward,  but 
without  any  plates  at  the  bottom  ;  and  it  aftw- 
wards  was  ooostnieted  with  a  number  of  tria^ 
gular  plates  or  feet,  steeled  on  tin  ir  edges,  fixed 
at  the  bottom  of  tines  in  the  form  of  iron  ban, 
and  looking,  jointly  with  these  tines,  like  the 
feet  and  legs  of  a  duck.  This  implement  both 
cut  up  weeds  and  pulverited  the  soil ;  and  mj 
even  yet  be  usefully  employed  on  light  land» 
which  are  free  from  stones  and  have  a  pl»i» 
Furface.  "Scuffling  strong  land,  and  exposing 
it  to  the  sun  and  air,"  remarks  Sir  John  SinAft 
"  is  greatly  preftrable  to  harrowing,  whlflh  teo» 
to  consolidntr  fh.-  ^^nrfricc  ;  h-.t  it  is  necessary  to 
have  the  land  wdl  reduced  before  the  implement 
is  employed.** 

The  scarifier  was  the  next  great  stage  of  «»- 
provcment ;  and  this  was  introduced  from  Eng- 
land to  Scotland  in  1811,  and  ocessioasd  tfcst 
year  to  be  a  sort  of  em  in  tha  histoiy  sf  Biibv 
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tnhgw.    Th«  fwrttflobr  torn  of  fht  •otrtfier 

introduced  to  Sootiand  was  broaght  bj  Sir  John 
8ino]air  before  the  Dalkeith  Fanning  Chib,  and 
was  4  or  6  yean  after  figured  and  described  in 
tha  Tnimeliont  «f  the  Highland  Society,  and  is 
now  very  generally  called  the  old  Scotch  grubber, 
and  the  old  quadrangular  grubber»  Its  frame  is 
wooden  Mid  leetangokr,  and  ia  nonnted  upon 
fonr  cast-metal  wheels,  of  20  inrhr?  in  (diameter. 
Two  bars  extend  within  the  frame,  and  from  end 
to  end  of  it ;  nine  ewe  ban  aiw  Dortieed  to 
these,  at  distances  of  about  8  inches  from  centre 
to  centre;  and  a  pair  of  handle*!  '>r  iinall  shaft? 
for  guiding  the  machine,  are  attached  to  the 
third  and  the  seTenth  eroM^mrs,  so  as  to  be  at 
equal  distances  from  one  another  and  from  the 
ends.   Eleven  coulters  are  fixed  into  the  nine 
craaa>bafa  and  the  two  end-ban  of  the  ootei»> 
ftranii  ;  nn  i  ;jr  :  ]  I;u  :4  in  such  an  alternate  man- 
ner that  five  are  neax  t2ie  front  of  the  frame  and 
eix  are  near  4ha  hnok;  **  Around  tiie  openings 
for  the  cooltan^  abofa  and  below,  are  pbtes  of 
iron  for  ptrpnjrthtming  the  wood,  and  with  bolts 
firmlj  fixed  to  steady  the  coulters  when  the 
machine  ia  at  wmk.  Thaae  ImHs  are  attaohed 
by  chains  to  prevent  them  from  hcincr  Ir?r. 
should  they  happen  to  drop  out.  By  means  of 
tlia  belta^  the  eoulten  ean  be  aet  to  any  depth 
required.   When  the  machine  is  to  be  removed 
from  one  field  to  another,  the  coulters  in  the 
ends  of  the  outside  frame  are  lifted  up  to  the 
top  by  shirting  tho  bolti;  and  the  inner-firame  is 
then  lifted  up  by  means  of  the  handles,  and  is 
supported  by  small  iron  stays.    The  coulters 
aland  inclined  forward,  and  haTO  ateeled  ttian- 
prular  feet,  dipping  a  little,  from  3  to  4  inches 
broad  at  the  base,  and  from  d  to  6  inohes  long 
ftmn  the  base  to  the  point  et  the  triangle." 
The  wheels  can  be  set  at  a  higher  or  a  lower  pitch 
by  means  of  the  pins  and  the  wcdpes,  and  can,  in 
consequence,  modify  the  depth  of  the  implement's 
•etion,  or  the  degree  In  which  the  coulters  pene- 
ttate  the  ground;  and  when  tho  machine  is 
moving  down  a  declivitous  hard  surface,  the  fore- 
wliediv  if  neoesMoy,  are  dragged  to  prevent  the 
rnarliine  from  running  n^^uinst  the  horses.  This 
implement,  in  spite  of  its  cumbrousness,  and  its 
obvimu  defoetiveneet,  waa  regarded  by  the  ablest 
•ad  meat  atdanliBo  agriculturists  of  tho  day  as  a 
very  ^rand  advance  in  the  appliances  of  cultiva- 
tion.   "  Such,"  said  they,  "  is  iu  utility,  in 
anving  ploughing,  and  keeping  the  land  dear  of 
we-^rlfl,  thit  it  i?:  ?;iipposcd  to  have  added  consi- 
derably to  the  value  of  every  farm  where  it  has 
beenintndaeed;  and  it  is  oonrideied  to  be  one 
of  the  greatest  impravements  in  the  culture  of 
the  soil  that  modem  times  can  boast  of."  Tet 
ita  faults  are  great  and  obvious.   The  very  con- 
tfderable  dip  of  the  feet  gives  it  a  tendency  to 
fTf*  down  into  the  soil,  and  occasions  .i  c^riHtjint 
pressure  on  the  wheels  to  keep  it  from  sinking, 
•ad  n  cwrrciyiiidiiig  dng  npon  the  dnngfat  of 
th»  hmm.  The  tiiangnlar  and  epraadtoK  form 


of  tiw  aharp-edged  ftet  of  the  ooollen,  too, 
causes  a  severe  cutting  operation  upon  firm 
ground  along  the  path  or  lower  stratum  of  the 
macluQc's  action,  and  occasions  a  very  great  and 
useless  expenditure  of  draught.  The  form,  sixe, 
and  weight  of  the  machine  also  dirinnitfi  its 
utility ;  and,  along  with  the  previous  disadvan- 
tagM,  reqaire  it,  in  the  mijoiitjr  of  eaaaa,  to  be 
drawn  by  four  horses.  Much  inconvenience  and 
waste  of  time  are  involved  in  its general  working, 
especially  at  the  ends  of  the  ridges;  and  its 
large  frame- work  and  the  confined  position  of 
its  coiiltors  render  it  continually  liable  to  bo 
choked  up  with  weeds,  stubble,  and  rubbish,  and 
to  retain  them  to  such  a  degree  as  to  give  the 
workman  considerable  tronfale  in  oleaiing  it 
again  for  action, 
▼arioua  implementi^  nnder  varioni  names^  but 

particularly  under  those  of  scarifier?,  cultivatois, 
and  grubbers,  served  jointly  with  the  old  Scotch 
grubber,  at  dther  eartier,  or  contemporary,  or 
later  dates,  to  lead  tho  way  to  the  true  grubbers 
or  thoroughly  modern  rln"'*  rf  irnjiroved  imple- 
luents.  Auioug  these  might  be  named  Parkin- 
son's scarifier.  Weir's  inproved  onltivator,  Hay- 
ward's  cultivator,  Beatson's  grubber,  Cooke's 
scarifier,  Fuller's  extirpator,  and  some  others. 
Bttt  the  moat  anomabos,  and  at  the  tame  time 

the  most  useful,  and  almost  serving  as  the  typo 
of  a  quite  distinct  class  of  implements,  interme- 
diate between  grubbers,  harrows,  and  hay-tcd- 
ding  machines,  ia  Uortob's  revolving  harrow. 
In  this  mnchin'^.  a  number  of  smnl!  naves, 
armed  with  radiating  prongs,  are  made  to  revolve 
bf  the  pngtearive  motion  of  Uia  laadiine;  but 
they  revolve  in  planes  oblique  to  tho  line  of 
direction  in  which  the  maohine  travels:  and 
they  not  only  sUr  the  soil,  but  tear  out  root- 
weeds,  which,  as  well  as  surface- weeds,  are  imme- 
diately collected  by  an  appended  harrow.  "  The 
original  machine  consisted  of  sets  of  spikes  or 
prongs,  fixed  on  an  axle,  round  which  they 
revolved  like  the  spokes  of  a  carriage-wheel. 
This  axle  was  placed  oblique  to  the  line  uf 
notion,  so  tliat  tlw  manner  in  whieh  the  teeth 
worked  was  rf  ri  twrf  lil  nrLtur,;;  they  partly 
revolved,  and  they  were  partly  dragged  like  tho 
teeth  of  the  common  haiTow.  The  aide  oonsist- 
ed  of  two  parts  converging  towards  each  other, 
forming  the  two  equal  sides  of  an  isosceir?  trian- 
gle. There  were  ten  sets  of  teeth  iu  aii,  live 
being  on  each  side  or  half  of  the  axle ;  and  each 
set  contained  ten  spikes  or  prongs,  like  the  spokes 
of  a  wheel,  but  curved  forwards  at  the  point. 
The  madiina  moved  on  two  wlieela,  and  required 
the  labour  of  four  horses."  But  it  was  after- 
wards improved  and  simplified  by  its  inventor,  so 
as  to  lessen  its  draught ;  and  it  led  to  tlie  inven- 
tion of  some  other  instruments  of  its  own  peou- 
liur  HrfF.  particularly  Brito's  rr>V"Ivin;r  hnrrow 
arid  Vuux  s  patent  revolving  harrow, — the  iatter 
<^  which  waa  patented  in  1830,  and  psssewcs 
two  seriea  of  revolving  apikai^  the  one  ao  pkoed 
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as  to  eloar  sway  tufts  and  aeoumolations  of 
rii'*hi«h  (mm  the  other.  But  revolving  harrows 
of  ixay  kind  canaot  be  oooaidered  aa  true  grub- 
bers ;  and  though  eiuaAaHf  fiUed  tost  ptrtaoular 
soils,  sitnrition<:.  and  purposes,  do  not  poascss  such 
ootnprehenuvo  adajrtationa  aa  the  true  grubben, 
and  peMiUj  awj  b«tw  «mi6  into  gonaral  nae. 

Thr  rarlif'st  true  grubber,  or  neat  great  stage 
of  improvement  after  the  scarifier  or  old  8ootoh 
grubber,  WM  tB  inpkiMiit  litoa^  ont,  about 
the  year  1820,  by  Mr.  John  Finbyson,  farmer  at 
Kaims,  in  the  parish  of  Muirkirk,  in  Ayrshire, 
and  called  the  patent  harrow  or  patent  self- 
cleaning  harrow.  This  machine  waa  triangular- 
framed,  and  made  entirely  of  iron,  nnH  mounted 
on  three  wheels,  the  foremost  ot  which  was  a 
castor;  and  bf  nmo»  of  a  long  levsr  whUh,  in 
R  limited  degrri^.  rnised  or  deprussfd  it?  tinr^  :t 
was  capable  uf  working  at  different  depths  in  the 
■oil,  and  was  lV«ad  fhm  sows  of  tlw  disadvantages 
which  so  seriously  encumberiHl  the  scarifier.  It 
was  made  with  either  6,  7»  or  d  strong  tines  or 
ooolters ;  and,  according  to  tliS  nimber  of  tines, 
it  waa  drawn  by  2, 4,  «r  d'lionia.  But  even  this 
machine,  chiefly  in  consequence  of  its  deficient 
means  of  raising  the  tines  out  of  the  ground,  ha« 
been  superseded  by  numerous  improved  grubbers, 
— and  particularly  by  Finlayson's  improved  par 
tant  hurow.  Kirk  wood's  grubber,  and  Wilkie's 
grublMr  in  BsotlMd,  tad  BiddeUli  seariBer  and 
Lord  Ducio'fi  cultivator  in  England.  The- ■  fi  ve 
implsmenta  may  be  lifardcd  as,  in  the  present 
stato  of  agrimiltars^  eenprising  everything  wor- 
thy of  attention  in  the  category  of  true  grubbers. 
The  three  Scotch  ones  present  a  resemblance  in 
general  form  to  one  another  and  to  the  original 
patent  harrow  of  Finlayson ;  and  though  the  two 
English  ones  differ  widely  in  structure  from  the 
Scotch  ones  and  from  o&ch  other,  all  the  five 
aptly  and  fadlely  perform  the  various  operations 
wliich  we  have  described  as  proper  to  tho  true 
grubber's  action  and  adaptations.  Another  group 
<^  implenients,  indsed,  have  a  grubbing  action 
and  are  freijucntly  called  drill -grubbers ;  but 
they  are  constructed  and  used  only  for  acting 
chiefly  between  the  rows  of  growing  crops,  and 
tiicgr  will  come  to  be  described  under  their  more 
appropriate  name  of  horse-hocs.  See  the  article 
HoBSK'Hos.  The  sequel  of  the  present  article, 
therefore,  roust  be  wholly  occupied  with  a  notice 
of  the  five  implements  which  we  have  named. 

FifUaywH't  Improved  Fattnt  Marrow.  —  This 
machine  has  a  diffcnnt  anaagenent  of  tiie' 
wheels  and  levers  from  the  original  patent  harrow, 
and  is.  in  consequence,  both  effid^it  and  very 
enraicdloiia,  TIm  hind  wheels  are  attadied  to 
eiaak  levers  vifanling  on  an  axis,  and  are  thence 
o«>nnected  with  the  lever  of  the  foro-wheel  by 
means  <>f  a  conneoting-rod ;  and  a  powerful  lever, 
acting  on  tills  combination,  and a4)nstcd  in  readi- 
ness to  the  hand  of  the  opfmtnr  cnublcs  him  to 
raise  the  entire  frame  and  it«  tines  promptly  and 
oonpletslj  out  of  the  gnmnd.  Two  vmrietiea  ef 


the  machine  oame  early  Into  use, — the  one  com- 
paratively larg*',  nnd  nH]nirinfr  to  be  drawn  by 
three  boraes  on  light  land,  and  by  four  on  heavy  ■ 
land, — and  the  other  comparatively  ■nail,  and  I 
requirinp  tn  be  drawn  by  twn  horses  on  light  '  , 
land,  and  by  three  on  heavy  land ;  and  several  .i 
varieties  are  now  made;  bat  all,  whether  milr  (i 
or  rr  -rnt,  have  essentially  one  construclion,  and 
are  particularly  distinguished  by  the  swan-oeck 
or  eelf-deaning  form  of  their  tinea. 

The  larger  early  variety  is  represented  In  Fi;}. 
1,  PlaUt  A'A'/K,  and  may  be  regarded  as  a  good  L 
typeof  all  the  varieties.  It  tills  a  breadth  of  S feet  || 
4  inches  at  one  bout,  and  weighs  between  4^  and  | 
4^  cwt.;  and  each  of  Its  tines  has  a  length  of  29  I  , 
inches,  a  breadth  of  1^  inch,  a  thickness  at  the  \ 
point  of  l^ineh,andathiftkwte elsewhere eftrf  1 
an  inch.  Its  two  Ptdcis  arc  fnr  some  distance  paral- 
lel, and  are  there  connected  by  two  sets  of  tnuu-  | 
verse  bars.  "Intothehiadmcetof  theeeeeleaie  | 
Inserted  five  double  curved  teeth  or  prongs,  and  i 
into  the  foremost  four  prongs.  A  little  before  the  r 
fbremost  prongs,  the  continued  sides  converge,  ss  jj 
as  to  meet  at  the  point  B,  where  they  are  attached 

a  bolt  to  the  apparatus  ADC,  consisting  of  the  jt 
handle  or  regulator  A,  the  bar  iuadiag  to  the 
forewheel  0,  and  the  part  D,  to  vdiidk  Ibe  Una  of  i  j 
draught  is  attached ;  these  three  parts  A,  T),  »ni 
C,  being  all  united  together.   On  the  hindmost 
tnmsvevee  bar  io  an  npri^t  lateral  opring  l>  |l 
consisting  of  two  rods,  forming  openings,  ftip-  , 
ported  by  two  rods,  from  the  hindmost  of  the  two  | 
finenost  bars.  The  regulator  is  made  to  ^  l! 
through  these  upright  lateral  springs.    And  as  ' 
the  reguhitor,  the  point  of  draught,  and  the  bar  , 
leading  to  the  forewheel,  are  all  fixed  together,  I 
or  of  one  piece,  it  will  appear  that  by  raising  the  \ 
regulator  (the  forewheel  being  always  on  the 
surlSaoe),  the  point  of  draught,  and  oonsequeatly 
the  forepart  of  the  frames  will  be  depressed,  and 
thr  pronir^  fnrr.Tl  rtrcpcr  into  the  soil.  When 
the  regulator  is  at  the  bottom  of  the  upri^^t  late- 
ral springs  at  a,  the  Ihnmoet  prongs  are  than 
lifted  out  of  the  ground ;  and  as  the  regulator  is 
lifted  up  through  each  opening,  the  prongs  de- 
scend about  1^  indi  tiU  it  is  up  to  the  top  at  A. 
which  gives  the  maximum  depth,  when  the 
prongs  will  be  between  ft  and  9  inches  in  the 
ground.  The  bind  part  of  the  frame  was  ratasd 
or  depressed  by  means  of  a  iOMw  Ml  tbeatls  «f 
the  hind  wheels.   These  were  put  on,  according 
to  Mr.  Finlayson's  original  plan  of  the  instntmsnt,  , 
at  the  eidse  behind  the  hindmoet  tiMmoens  tar. 
The  length  bttween  the  fore  nn  l  hind  wheeK 
however,  was  found  to  weaken  the  machine,  and 
eause  it  eometiBea  to  have  a  vibiiAory  motiM* 
To  obviate  these  delscte,  Mr.  Kirkwood  after- 
wards made  these  machines,  with  tlic  pennistwc 
of  the  holder  of  the  patoot,  with  tiM  hind-wbsill 
as  shown  in  the  figure,  placed  apposite  t  >  (he 
npper  curve  of  the  hindmost  pronga.    The  axW. 
by  means  of  a  capstan  attached  to  the  side-beaui. 
asej  be  elavated  ev  depMond,  aa4  tbnatha  bi»dtf 
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prongs  imdt  to  eomipoiid  ia  dapCh  with  the 

foremoet  pron^." 

KirkwwS*  U rubber. — This  machine  was  in- 
vented hf  Mr.  Sirkwood,  an  intelligent  and  in- 
genious mechanic  at  Tranent,  who,  as  already 
noticed,  effected  a  considerable  part  of  the  im- 
provement on  Finlayson's  patent  harrow;  and. 
in  point  of  time,  it  pmoeded  the  improved  fonn 
of  Finlayson'fl  implement,  and  was  probably,  in 
even  its  original  form,  the  earliest  variety  of 
grubher  whidi  oombined  thonngfa  eoauDodkns- 
ncss  with  great  efBciency.  It  iB  distinguished  by 
a  simple  and  powerful  combination  of  the  levers 
and  the  eonn«ciing^rod  for  raiaing  the  Unet  out 
of  the  ground ;  and  it  permits  the  workman, 
merely  by  pressing  his  hands  on  its  handles,  to 
graduate  and  modify  the  depth  of  the  tines  at 
will,  or  to  lift  them  at  any  moment  enttidj  out 
of  the  soil  It  speedily  underwent  improvements, 
and  continues  to  receive  modifications;  and  it  is 
made  ef  different  alxeit  and  with  rithier  ihw  or 
ecven  tin-'H,  to  suit  different  soils  or  to  he  drawn 
by  respectively  two  and  four  horses ;  but  it  does 
not  ywtj  In  any  of  the  eiiitttial  principlee  «f  ite 
OOQitniction,  and  is  coranodioui  and  eiflioient  in 
every  one  of  its  var5et!< •« 

In  Fig.  2.  PUUe  XX i  r.  is  a  reprcscntion  of  a 
•even-tlned  variety  of  it,  which  may  be  regarded 
as  a  good  type  of  the  wlrolo.   The  tines  are  a 
Iciod  of  blunt  coulters,  and  are  so  plaoed  ae  to 
iB«v«  at  equal  distanoee  ftum  one  aiMther,  and 
parallel  to  the  line  of  motion.    "The  frame-work 
rests  upon  three  wheels,  to  the  axle  of  the  two 
posterior  of  which  at  B6,  are  fixed  the  two  guid- 
ing handles  AA.  These  handles,  which  are  move- 
able ronnd  the  axle  at  BB,  are  extended  to  the 
cro88-bar  at  CC.  By  depressing  the  handles  they 
act  as  levers,  of  wUoh  the  fiilomms  are  BB>  and 
elevate  the  bar  CC,  and  consequently  the  poste- 
rior part  of  the  frame-work.  Further,  the  part 
of  the  machine  EF,  to  whidi  is  attached  the 
forewhecl  G.  is  connected  by  means  of  the  rods 
ED,  Dll,  and  DL  with  the  bandies  AA ;  the  same 
depression  of  the  handles  which  elevates  the 
hinder  part  of  the  instrument,  nets  U]i  q  rlie  up- 
right rods  CD,  CI),  which  are  moveable  ronnd 
Uie  iron  bar  CC,  at  these  points.   This  acting 
upon  the  bar  at  the  points  CC,  moees  forward 
the  forewheel  G,  and  thasd«VBtes  th   f  -r^  part 
of  the  frame-work,  and  that  in  the  same  degree 
as  th«  hinder  part  is  elevated.  Thus  aa  eleva- 
tion or  depreaiion  of  the  guiding  handfasdevates 
or  lowers  the  wholofrRme-work.  and  consequently 
causes  the  teeth  to  move  at  a  greater  or  less  depth 
as  ai&7  be  re<iuired.    liy  means  of  a  simple  con- 
trivance at  tli'^  point  K,  the  rod  ED  is  fixed  in 
ite  position,  and  thus  the  whole  frame  is  kept  at 
the  elevation  required.   By  depressing  the  han- 
dles sufficiently,  t!;  ^  .vhole  teeth  may  he  liffed 
out  of  the  ground,  which  is  found  to  be  extrcme- 
Ij  oottireiiiMS  tAen  turning  at  the  end  of  ridges, 
Mid  when  moving  from  one  field  to  another,  or 
even  when  eneonnteiing  great  obatades  in  the 
II. 


gronnd,  as  sleaes.  The  vaiioiis  eonlteM  beii^ 

also  fixed  in  their  place  by  keys  or  wedges,  may 
bo  removed,  or  set  at  a  greater  or  less  depth  as 
may  be  required.    The  qtaoe  covered  by  the 

coulters  18  4  feet  4  inches.  The  coulters  are  l4i 
inches  long  below  the  bars ;  %  inches  broad,  or 
deep ;  and  Hhs  of  an  inch  thick,  or  across,  ex- 
cept at  the  point,  where  they  are  \\  inch  thick.** 
The  diat^etcr  of  the  hindmost  wheels  w  23  inches ; 
and  the  weight  of  the  whole  implement  is  about 
dewt 

WUhu't  OrtMer. — This  machine  is  the  inven- 
tion of  the  well-known  plougbmaker  at  Udding- 
ston.  It  partakes  of  the  principles  of  both  Pin- 
layson's  and  Kirkwood's,  and  at  the  same  time 
has  characters  peculiar  to  itself.  The  parallel 
motion  by  which  the  coulters  arc  raised  out  of 
the  ground,  is  produced  by  means  of  the  lever 
only,  and  parallel  links ;  and  the  coulter-frame 
itself  constitutes  the  oonnecting-rod  of  the  mo- 
tion. The  two  sides  appreadi  eadi  other,  net  in 
straight  lines,  but  by  a  series  of  gradations ;  and 
the  coulters  are  so  fixed  upon  the  gradationa  as 
to  have  aggregately  a  triangnl''  adQMmeBt. 
The  coulters  have,  in  a  considerable  dsgma,  the 
swan-neck  or  self-cleaning  form  of  tlvtfse  of  Fin- 
layson'a;  and  they  can  be  nioely  regulated  m  the 
depth  of  their  inoisions,  or  lifted  promptly  and 
entirely  out  of  the  ground,  with  the  same  ease 
as  those  of  Kirkwood's.  The  whole  machine  is 
elegant,  elfeettve,  and  convenient;  but,  in  con- 
sequence of  the  elaboration  of  its  Rtnicturo,  it  is 
more  expensive  than  its  rivals,  and  has  therefore 
come  comparatively  little  into  use. — All  the  three 
Scotch  grubben  are  always  constructed  of  malle- 
able iron ;  they  are  generally  set  on  wheels  of 
not  more  than  2u  inches  in  diameter,  and  are 
therefore  more  or  lem  Bahle  to  beoonw  dioked 
when  working  "n  foul  ground  ;  t!'.i  y  hrwf  n?n:illy 
either  five  tines  or  Bcven>  and  penetrate  the  soil 
to  the  depth  of  from  6  to  6  inches;  and  thej 
range  in  price  from  £7  to  .£13,  and  have  seldom 
a  greater  weight  than  3^  cwt.  when  five-tined, 
and  S  ewt.  when  seven-tined. 

Bidddl'f  Scarifier. — This  implement  is  repre- 
scntcd  in /liy.  3,  7^/<j?f  XXIV.  It  was  invented 
between  30  and  40  years  ago  by  Arthur  Biddell 
of  Flajrtbrd ;  and  Is  still  retarded  by  aoms  good 
judges  as  the  most  efficient  implement  of  il.s 
class  in  England.  It  was  originally,  and  for 
a  long  time,  made  with  a  wooden  frame  and 
wrought-iron  tines;  but  it  is  now  made  with 
a  cast-iron  frame ;  and,  though  a  heavy  im- 
plement, it  has  a  light  appearance,  and  pufi&ess- 
os  great  facility  of  working.  **It  COttSistSt'' 
says  i\Ir.  J.  Allen  Hansome,  "of  a  very  strong 
cast-iron  frame,  upon  which  tho  teeth,  nine 
in  nvnber,  aie  arranged  in  two  rows,  and  so 

disposed  at  inter viils  of  IH^,  inches  from  each 
other,  as  that  those  in  the  hinder  row  should 
form  a  pathway  midway  in  the  intervals  left  by 
the  passage  of  those  in  the  front.  It  is  suspend- 
ed on  a  cranked  ajde  between  two  wheels,  AO 
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inches  in  height  bLliind,  and  cn  nn  upright  shaft 
carried  on  two  small  wheels  running  cloee  toge- 
ther in  froui.  It  will  be  eeen  that  the  maelune 
is  thus  suspended  on  three  points ;  and  hy  means 
of  two  levers,  the  one  to  direct  the  position  of 
the  front  teeth,  and  the  other  to  reguUto  the 
depth  of  the  hinder  ones,  it  maj  be  balanced 
between  those  points  in  any  direction  that  mnv 
be  required,   it  itiav  thuii  bo  used  either  with 
the  fine-tines  parallel  with  the  hinder  ones,  or 
at  a  ^catcr  or  less  licprcssion.   This  arrange- 
ment allows  it  to  penetrate  very  strong  or  hard 
land,  and  to  retdn  iti  hold  when  eoenely  any 
other  iinjJcmont  would  produce  any  effect,  and 
even  when  the  plough  oould  not  work  to  advan- 
tage. By  a  simple  oontrivanoe  to  ehift  the  Wr- 
ing of  the  frame  upon  the  axle,  either  Bide  of  the 
machine  may  be  depressed — eo  that  the  tines 
shall  penetrate  the  land  to  a  nnifonn  depth, 
even  when,  from  the  ciroumstanoe  of  one  wheel 
havinp  its  path  along  the  furrow,  the  bottom  of 
the  wheels  may  not  be  parallel  with  the  gen- 
eral level  of  the  land.  The  tinee  are  prepared  to 
fit  case-hardened  cast-iron  points,  of  one,  two, 
or  three  inches  width,  or  oast-iroa  or  steel  hoes 
of  nine  inehes  tvidtb.  With  theee  latter, 
part  of  the  land  will  he  cut.    They  are  rca  li'y 
taken  off  and  ^changed."   Mr.  Ktuisomo  after- 
wards quotet  a  disparaging  comparison  of  it  with 
Lord  Dnoie*t  eoltivator,  in  the  Prize  Essay  on 
Apricultural  Mechanics,  in  the  Journal  of  the 
E«jyal  .iVgricultural  Society  of  England,  and  ex- 
amines some  objections  which  are  there  adduced 
against  it, — particuUrly,  that  it  is  a  clumsy  im- 
plement, that  the  apparatus  for  adjusting  its 
tines  is  oomplieated,  that  the  f«m  ef  its  tines  is 
not  good,  that,  in  consequence  of  hcing  made  of 
oast-iron,  it  is  liable  to  break,  and  that,  when 
made  at  a  widtii  of  4^  feet,  it  requires  to  be 
drawn  by  four  horses ;  and  he  so  disposes  of  both 
the  comparison  and  the  objection  as  to  give  Bid- 
dcU's  scarifier  a  decided  preference. 

L»rd  DueU't  Oultipator. — TUs  grubber  was 
brought  out  a  number  of  years  ago  by  the  tal- 
ented manager  of  Lord  Ducio's  model  farm ;  and 
is  often  called  the  UleyeultiTator  from  the  local- 
ity of  its  origin.  A  representation  of  it,  as  pre- 
sented by  Lord  Ducie  to  the  Uighland  and  Agri-  ' 
coltoral  Soeietjr  of  Soetiand,  is  given  in  Fi^/.  l ,  I 
Pl'ite  A'A'T'.  ;  and  a  description  of  it,  with  ref- 
erences to  the  original  of  that  representation, 
occurs,  in  the  following  termi,  in  the  I4th  voL 
of  the  Society's  Transactions. 

"It  oottsists,  first,  of  a  frame  A  A  of  cast-iron, 
of  an  irregul.ir  pentagonal  shape,  and  formed  in 
one  entire  cii.sting.  This  frame  carries  five  tines, 
BB,  &c.,  with  wiiich  the  machine  is  armed. 
Th^  tinos  consist  each  of  two  parts,  tbo  body 
B  also  of  east-iron  fixed  immoveaUy  into  the 
frame  hy  mcuns  of  tenon  and  key,  and  of  the 
point  or  share  C  fitting  upon  the  lower  extremi- 
ty of  the  body  like  a  pluughsharSu  Two  Jbrms 
of  share  ate  enploTed,  the  webbed  and  the  point- 


ed.  The  frame  thus  constructed  is  mounted  on 
two  wheels  DD,  3  feet  2  inches  diameter,  and 
what  nay  be  caUed  a  double  wheel  S8  in  ftent, 
IJ  foot  diameter.    These  last  wheels  are  mount- 
ed on  a  reverse  T-fonn  axle,  and  the  hind-wheeli 
on  a  cranked  azlA  F.  The  draft-shakle,  to  which 
the  horses  are  yoked,  is  applied  in  &  pemaaent 
position  to  the  stem  11  of  the  T-nTl*;;  and  by 
this  means,  the  wheels,  the  stem,  and  the  sbikk 
turn  together,  forming  an  efficient  castor-wbeeL 
The  stem  H  of  this  axle  passes  also  vertically 
through  an  eye  in  the  anterior  angle  of  the  ixsun- 
frame.  For  the  pnrpoee  of  elevating  or  deprwe- 
ing  tbe  tine-frame,  a  lever  II,  having  etjual  arms, 
and  of  the  second  order,  ha«  its  fulcnun  in  the 
topofthAstemof  theT-axleatL  Thepeiiitof 
resistance  of  the  lever  is  jointed  to  a  skndor 
pillar  K  fixed  in  the  tine-frame.  On  the  cranked 
axle  is  fixed  a  wheel  or  segment  of  a  wheel  with 
obliqao  teeth,  fitted  to  work  in  an  endless  screw 
or  wr.rTTi  Ji ;  and  on  the  axle  of  the  latter  is  tbe 
winch-handle  M.    Tbe  oblique- toothed  whe^ 
carries  also  a  <»ank-pin,  forming  a  lever,  which 
is  placed  diaraelrically  opposite,  and  of  equal  ra- 
dius with  tbe  cranks  of  the  main  axle,  each  be- 
ing 6  inehes.    The  orank-pin  of  the  obUque 
wheel  is  now  connected  with  the  power  end  of 
the  principal  lever,  by  means  of  tbe  connecting- 
rod  If ;  and  this  elegant  mechanical  eoinbinatiott 
has  the  effect  of  moving  the  tine-frame  always 
parallel  to  the  horizon  in  its  vertical  movements 
out  of  or  into  the  soil,  theso  movement.^  being 
performed  by  turning  tbe  winch-handle  M." 

This  machine  has  a  siiflicicnt  height  of  wbeeU 
to  escape  the  risks  of  choking  to  which  tbe 
Sootoh  gmbbera  are  snbjeot ;  and  possesses  sash 
a  recurvature  in  the  upper  part  t>f  its  tines  as  to 
give  them  the  property  of  self-cleaning ;  and  it 
admits  of  bdng  made  of  dllhre&t  daee,  in  adap- 
tation to  different  situations  and  to  diiTerent 
powers  of  draught.    It  was  supposed,  in  the 
Highland  Society's  account  of  it  in  1&42,  to  be 
esaenttally  so  ponderous  that  a  five-tined  variety 
would  weigh  not  less  than  10  cwt. ;  but  it  was 
early  furnished  from  Uley  at  an  ordinary  weight 
of  about  0  ewt. ;  and  it  has  dnoe  UBdergonc 
improvements  which  affect  some  points  of  its 
strength  and  construction,  and  oonstderably  i"- 
erssse  its  oonunodionsBess  and  adaptationa.  Cly- 
burn's  five-tined  Uley  cultivator  covers  a  8|>aceof 
40  inches  i  lus  seven-tined  one  covers  a  space  of 
86  tnoliei ;  and  both  are  improved  in  oonstnK^ 
ing  the  tines  so  that  they  can  be  made  of  malle- 
able iron,  in  fixing  them  more  strongly  into  the 
frame,  and  in  forming  them  with  such  a  ounca- 
vity  bdow  that  they  wear  a  sharp  edge  and  read- 
ily enter  very  hard  ground.   "  Th<*  fmnnte  is  made 
to  receive  five  or  seven  tines,  each  tine  covering 
a  spaoe  of  8  fnehes  and  so  anangied  that,  although 
drawing  lines  only  8  inches  apart,  they  are  two 
feet  from  each  other ;  and  this,  with  their  curved 
shape  and  length,  prev«it«  Jfa  dogging  in  Ih  > 
fooiest  hmd.  Thno  an  three  aorta  of  pt>inli^ 
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one  two  inches  wide,  for  grubbing  up  or  breakiog 
kndtF-tBOthcr  0  inches  wide,  for  working  stub- 
ble,—the  third  set  with  steel  blades,  for  paring 
initead  of  the  breast-plough  i  and  these  points 
•n  fit  (betiBcgwiOKNit  pirn  to  hold  them.  Tbe 
tine«  arefaBtened  into  the  franie  tvifh  a     lit  key 
and  cotter ;  and,  in  case  of  breaking,  tfaej  can 
be  tikeo  out,  and  othera  pat  in,  as  vuSlj  as  tlw 
ooolter  of  a  plough."   A  dial-plate,  marked  in 
inches,  is  attached  to  the  right  side  of  the  ma- 
diine,  to  indicate  the  depth  at  which  the  points 
of  the  tines  are  in  the  ground ;  and  one  rotation 
of  the  handle  attached  to  the  leverage  raises  or 
(tepresses  the  tinea  one  inch,— a  rotation  to  the 
right  nusing  them,  and  %  rotation  to  the  left  de- 
pressing thctn. — Tranxictiont  of  the  JligMaud  So- 
etttj/.—JSir  John  Hindair't  Codt  of  AgricvUtax. — 
Iym*4  EtemSHtM  of  AgrieiHtmt.  QuarUriy  Jom^ 
iwrf  of  Af^ricuUti re.—Jotinial  of  the  Royal  Afjrl- 
adtwnd  Society  of  £nglai\d. — Ortxy^t  JmpUments 
of  BtuibamAy^Bammit  Imptementt  of  Agricul- 
ture.—  Annual  Register  of  Agrievliurtd  JmpU- 
ments.—Catalogue  of  the  Highland  Sifeie^*  MMte- 
«m.— ,Sf«7'Afnj'  Booi  of  the  Farm, 
GRUBIilNQ.  BmGmtbbxb. 
GRUEL.    Common  oatmeal  prucl  is  often  of 
great  service  in  severe  and  debilitating  diseases 
of  oaMi^  VUasf  m  oow,  trhsii  mpidlf  sbking 
into  exhaustion  from  disease,  and  after  roBolute- 
Ij  refusing  to  cat  anj  proper  kind  of  food  which 
OBold  be  offered  to  her,  has  batn  reetored  to  oom- 
pamtive  strength,  and  brought  within  the  limits 
of  ipeedj  reooverj,  simplj  by  having  gruel  pour- 
ed into  her  firom  time  to  tbae  with  the  horn. 
Bat  the  gruel  ought,  in  general,  to  be  quite 
ttople,  and  phculd  never,  except  in  extreme 
ctses,  contain  any  mixture  of  aroroatics. 
f^.Rl  NTER.    Sec  Rrokfx-Wisd. 
GUACO, — botanically  ^VtXxm^Vr  ^"rry).    A  tro- 
pical, medicinal)  eveigreen,  twining  plant,  of 
the  eapatoritttt  divisioii  of  tbe  oompodte  e«der. 
It  naturally  grows  about  R  feet  hig?i,  ?rcrf>te9  a 
profusion  of  juice,  and  carries  white-coloured 
iewers  in  •atimni;  rad  it  was  Introdnoed  to 
Britain,  about  24  years  ago,  from  South  Amer- 
ica. It  is  celebrated,  in  its  native  regions,  as  a 
nmedy  for  the  poison  of  serpents,  and  for  hydro- 
phobia, rheumatism,  gout,  and  other  diseases ; 
and  Sir  Robert  Ker  Porter,  when  residing  at  Ca- 
nceas,  sent  large  quantities  of  it,  at  his  own  ex- 
pense, to  Brituo,  in  the  liope  of  its  proving  a 
^nluable  addition  to  our  materia  mcdica. 

OUAi  AC  DM.  A  genus  of  evergreen,  ligneous, 
iNfieBl  ptenta,  of  the  beuMper  tribe.  fHie 
<rifEcinal  species  or  lignura-vitre  tree,  O.  ojieinaie, 
is  a  tree  of  the  West  Indies  and  of  the  tropical 
perta  of  oontinttital  America,  and  was  introdttced 
to  British  hothouses  toward  the  close  of  the  17th 
century.  The  stem  naturally  attains  a  height 
of  about  40  feet,  and  a  girth  of  4  or  5  feet ;  the 
liriuiclies  arc  numerous  and  knotted ;  the  hwk 
<jf  th'i  item  is  dark  grey,  but  greenishly  or  pt:r- 
piishly  speckled,  and  that  of  the  branches  is  ash- 
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coloured  and  fissured  ;  the  leav«e  are  briefly 
pinnate,  and  consist  each  of  two  er  three  pairs 
of  leaflets ;  the  leaflets  have  scarcely  any  foot- 
stalks, and  are  obovate,  dark-green,  and  shining } 
the  flowers  grow  in  umbd4ike  groups  on  foot- 
stalks, from  the  forkings  of  the  younger  branch- 
es, and  have  a  beautiful  blue  colour,  and  bloom 
from  J  uly  till  September ;  and  the  finiit  is  n  five- 
celled  capsule,  with  solitary  and  cornered  seeds. 
Both  the  wood  and  the  resin  of  this  tree  have 
long  been  used  in  medicine,  and  make  a  figure 
in  the  pharmacopoeias,  but  have  for  some  time 
been  diminishing  in  reputation.  The  wood  is 
one-third  heavier  than  water,  and  is  very  hard, 
inodorous,  bitteiriiih,  and  subaerid.  Theradnis 
us  ially  but  improperly  called  a  gum;  and  has  a 
reuaouB  appearance,  a  greeush -brown  ooloor 
extenally,  a  mixture  of  ocdonrs  intenisllf,  and 
a  hcfititiL'  action  upon  the  throat  when  swallow- 
ed. Both  the  wood  and  the  resin  are  diapho- 
retic, purgative,  diuretic,  and  stimnlating ;  and 
are  used,  in  various  modes  of  exhibition,  for 
chronic  rheumatism,  cutaneous  affections,  scro- 
fula of  the  membranee,  and  some  kindred  or  sim- 
ilar diseases. — Two  other  species,  the  woody  and 
the  vertical,  the  former  a  tree  of  30  or  35  feet 
in  height,  and  the  latter  a  pretty,  blue-flowered 
shruhiflf  BorOlbsl  in  hri^ri^  have  been  intro- 
duced from  the  West  huUm  within  the  last  40 
years. 

OUAKACO.  Bee  Ai.paoa. 

OUANO.  The  accumulated  droppings  of  fowls, 
particularly  of  marine  raptores,  modified  by  the 
action  of  the  weather,  and  somewhat  diluted  and 
altered  bf  aatand.  intermixture  with  alluvial 
flTih<«tance9.  It  was  lonp  and  extensively  used  as 
a  manure  in  Peru,  and  has  of  late  years  been  im- 
ported in  large  quantities,  as  a  valuable  manure, 
into  Great  Britain.  In  tlie  prevailing  native 
language  of  Peru,  the  word  huana,  signihes  dung 
or  manure,  km$nua«i  signifies  the  applieation 
of  manurr  to  land,  and  hitamtes  signifies  birds 
which  supply  dung  of  a  kind  and  in  quantities 
fitted  tobensedasmanmw;  and  the  first  of  these 
words,  though  pronounced  tehana  by  the  Peru- 
vians, has  been  transmuted  by  the  guttural  enun- 
ciation of  Europeans,  into  the  word  guano. 

Phifiical  HutonfofChmu — Thedeporits  of  foano 

loTipest  and  bett  known,  «rid  for  some  time  supposed 
to tlie  only  ones  in  the  world,  ocriir  oti  the  islands 
and  sea-hoHrd  of  Peru,  httwerii  the  LUhaiid  tin-  '2l»t 
d«^reet  of  nouth  latitude.  They  exist  in  limited  and 
irrerulw  patches  and  masses,  luid  bare  soroetiroe*  a 
thiMiieas  of  or  fiO  feet,  and  are  excavated,  in  the 
eoorse  of  eomneree,  like  nines  of  iron-oehre.  Tbey 
conapriste  many  varieties,  as  to  both  the  comparative 
a^  of  the  acM'itmulations,  and  the  degree  and  noonner 
in  whirl)  thev  hnve  heen  modified  by  natural  chemicHl 
action  and  by  alliivuil  intermixture;  but,  in  general, 
tbcy  are  popularly  clH.<sified  into  merely  three  kinds, 
— the  white,  the  dark-grey,  and  the  reel.  The  white 
continues  to  be  deposited,  and  may  readily  be  <^Merved 
in  a  qaite  recent  state  in  the  loosUties  which  are  at 
present  frequented  by  vast  (locks  of  flamingoes,  cor- 
nior;iiits,  cranes,  and  otlur  so:i-fowl;  it  lia*  been 
collected  on  the  isles  of  IsUy  and  Jesus,  at  the  rate 
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of  20  or  25  tmis  in  a  jintle  Hra«on;  arul  it  may  f>c 
observed,  it)  the  inland  of  Torn-cilla,  and  [irobably  in 
Other  places,  to  be  gnuiually  pmssing  into  tbe  red 
variety.  Some  of  the  ancient  ncpo«it*,  made  in  ex- 
posed  utuationt,  and  wbib  they  tuoMelmcootiinied 
to  be  in  •  lialf>liquid  ftate,  ntm  to  bare  been  uiniu 
hH y,  or  perhaps  oftener,  wasliod  down  by  heavy  rains 
along  the  skirts  of  declivities  audi  into  the  bottoins  of 
adjacent  hollows,  where  no  (locks  of  birds  resortoil 
to  continue  and  modernize  the  accumuUtiont :  and 
these  depositb,  besides  being  much  deteriorated  by 
the  chemical  actiou  of  air  and  mUer  during  the  pro> 
ceM  of  their  dcseent  to  the  lower  gnwnm,  beanc 
so  mixed  with  silicious  sand  and  other  earthy  matters 
as  to  assume  a  half-mineral  chararter,  and,  in  some 
iiistiiiK'cs  tlu-y  lie  in  hollows  to  thv  tlii  knews  of  .W 
oT  ljU  Itiet,  Hiid  aj-e  »o  exclusively  indurated  as  to  re- 
sist disintegration  as  sturdily  as  many  a  rock,  and  to 
require  the  operations  of  blasting  and  the  pick-axe. 
The  guano  of  these  mineralited  wpoaitaia  M»iHoil»ly 
a  very  diffiuent  manurtal  agent  trom  the  reeentljr 
fallen  exerenent,  or  even  firom  very  old  gtiano  wbtcn 
lies  wlu  ri'  it  fell,  and  is  altered  only  liy  the  sur&ce 
action  of  the  weather,  and  not  washed  into  commix- 
atiun  with  ttlluviiitn.  Some  of  the  piiano  of  roni- 
merce,  also,  though  obtained  from  the  very  localities 
on  which  it  was  ori|^na)ly  depotited»  and  where  the 
topMoat  lajrert  of  it  were  qtiite  or  compuatively  re> 
cent,  baa  been  ao  scraped  up  from  the  gronnd  after 
all  the  renl  f^uano  was  removed  as  to  consi>it  substan- 
tially of  mere  mineral  matters  impregnated  witii  llnid 
in)pereol;iti(jti?  from  the  su[)enncun)lx'nt  exereiuents  ; 
and  this  has,  in  some  instances,  been  hastily  pro- 
nounced by  the  unskilled  and  deceived  purchasers  of 
It,  a  spurioiH  and  b«ne-nmde  maoufactufe  of  adul- 
terating dealers. 

The  great  thickness  and  vast  aggregate  extent  of 
tbe  deposits  of  guano  may  seem  to  warrant  a  doubt 
as  to  their  origin  in  the  mere  excrenientation  of  birds. 
The  Peruvians,  under  the  govenirDCiit  of  tbe  Incus, 
knew  well  the  fact  of  their  origin,  and  highly  appre- 
ciated tbeir  economical  value  for  the  national  agricul- 
ture; and  tbey  made  tbe  killing  of  the  voung  birds 
OB  tbe  goano  islands  a  capital  oSiHtce,  and  appointed 
an  overseer  to  the  charge  of  each  island,  and  appor- 
tioned the  severnl  islands,  for  uiamirinjf  purposes,  to 
deftnite,  adjiici-nt,  and  respective  districts  of  the 
mainland  throughout  an  extent  of  "JtK)  lea^'ues  of  coast. 
But  when  tbe  Spaniards  entered  the  country,  tbey, 
for  a  time,  ngarded  tbe  whole  of  the  Peruvian  ac- 
eount  of  the  guano  as  •  fidile»  and  seemed  to  regard 
tbe  aecttmulatloas  of  tbe  manure  as  lar  too  vast  to 
have  possibly  arisen  from  the  excretnentation  of  birds ; 
and  modern  visitors  to  I'eru,  who  should  look  only 
to  the  most  supertidal  appearances,  will  fim:  t  ii.it  ;be 
immense  flocks  of  birds  which  formerly  frequented 
these  shores  have  been  disturbed  m  driven  away  by 
tbe  increase  of  traflic,  and  may  possibly  r^^d  the 
amaflnens  of  the  existiiig  techs  as  m  eondnsive  proof 
that  the  guano  must  have  had  some  other  origin. 
Many  things,  however,  afford  decisive  evidence  that 
t  he  main  part  of  alt  good  guano  consists  entirely  of  the 
excrements  of  birds, — .particularly  the  observation 
and  testimony  of  the  ancient  Peruvians,  the  observed 
forioation  of  white  guano  in  boom  places  at  the  pre- 
sent day,  the  oeearrenee  of  the  feathers  and  bones  of 
birds  in  recent  spedmeas  of  gtumo,  and  tbe  dose 
similarity  of  the  chemical  eonstitation  of  guano  to 
that  of  the  newly-fillen  excrement  of  most  birds, 
and  e.«peci.4l1y  to  that  of  the  raptorial  sca-towls  ot 
Europe. 

Tbf  guano-birds  feed  on  molluscs,  Crustacea,  and 
numerous  kinds  of  ticheSi  and  not  only  constitute 
immense  docks,  but  beleog  to  BMiltitudsa  of  species, 
and  probably  have  been  aeenmulating  guano  ever 

«iiice  the  time  (tf  t!ic  general  delu^'e.  "  Approaching^ 
the  Bulnuin  cua^t,  a  little  befurt:  I  arrived  at  Cubija," 


say*  M.  Alcide  D'Orbifny.  the  eminent  naturalist 
who,  in  the  !iervic«»  of  the  Directors  of  the  Paris 
Museum,  spent  the  seven  years  preceding  ltt33in  ex- 
ploring the  north-westeni  parts  of  South  Amerin, 
"  1  mrtioed  that  ail  the  rocfcy  points  soflteiently  bij^b 
not  to  be  exposed  to  the  imoads  of  tbe  sea  were 
tinged  with  white, — a  colour  which  the  tops  of  tht 
headlands  along  the  roast  equally  bore."    And  sfltT 
stating  that  the  white  coat  of  all  tboe  upper  [«arts 
of  the  sea-board  consists  of  "  the  ordure  of  bird* 
known  in  the  country  by  the  name  of  guano,"  be  adds: 
**  it  would  be  difficult  to  explain  tbe  nature  of  accu- 
mutationa  so  coodderable  as  these  bv  tbe  ordinary 
quantity  of  birds  which  we  are  in  the  habit  of  seeing 
upon  our  own  shores;  but  in  America  this  i*  not  tbe 
case.  There  the  greet  iui:il^  i  i  i  i<  I  -.hitedpointsen. 
ables  the  feathered  tribes  to  roost  and  nestle  in  peace, 
at  the  same  time  that  this  sea,  in  a  virgin  state  as  re- 
gards fishing,  and  perhaps  abounding  in  the  finny  race 
more  than  any  other  in  the  world,  furatsbei  them  «rith 
tbe  easy  neam  of  obtaioiiw  a  subsiatieDOe.  Beaes  it 
follows  that  these  animafi  are  there  so  ewneroai, 
that,  at  certain  seasons,  their  various  tribes  actaaltr 
darken  the  air  as  the  flocks  move  along.    All  tbeso 
marine  birds,  in  toii>eriuenre  of  their  invariably  re- 
posing in  large  societies  on  the  same  points,  and  there 
passing  the  night,  unceasingly  augment  the  strata  of 
guaao."   And  he  afterwaids  d4eiwribes  a  particdar 
seene  which  be  witnesaed  in  front  of  Ariea,  and 
wliich  incidently  illustrates  tlie  characteristic  portions 
of  the  whole  history  of  the  guano-birds.    "  .Vl  a 
distance  tnii  at  sea,'  sa)H  he,   "  where  no  doubt  a 
nhoal  of  little  anchovies  or  of  some  other  bad 
been  discovered,  clouds  of  birds  obscured  tbe  spot,  j 
eagerly  clinging  to  it.   Over  the  surftce  black  gulls  ' 
skimoMd  the  air,  and  dtemately  dived.   A  little 
further  on  flocks  of  gannets  and  cormorants,  mixed  | 
tvith  enormous  pelicans,  carried  on  other  garoble». 
Nothing  could  bo  more  curious  than  to  see  the-e 
winged  phalanxes,  aome  hovering  meveii  or  eight 
metres  above  the  sea,  while  others,  folding  up  their 
wings,  let  themselves  fall  almost  perpendicularly, 
and  with  the  head  foremost,  upon  the  fish,  which 
they  pursued  awimming,  causing  tbe  water  to  spk^k 
up  around  them.    With  difficulty  tbey  emeivCt  hold- 
ing their  prey  in  the  bill,  and  some  mini,  i  fitter- 
wards  make  another  plunge.    One   \v<iu.<l  rtlino-t 
imnpne,  that  they  were  engaged  in  some  extremely 
animated  game,  enlivened  by  a  thou^juid  screams, 
although  merely  avdlbv  laemselves  of  an  annual 
migrai  ion  in  order  to  aeenre  a  meal.    For  a  long  time 
I  kept  my  eyes  steadfasttv  fixed  upon  this  amusing 
fishing;,  when  at  len>;th  the  parties  engaged  in  it, 
havinjf  satisfied  their  appetites,  separated  in  ftunilies, 
and  winged  their  way  to  various  points  along  the 
coast.    The  grave  pelicans — the  giaiit«  wf  the  party 
— sought  repose  on  the  rocks  projecting  into  the  sea, 
where,  soon  beciHning  immoveable,  their  nedt  upright 
and  the  Un  lodged  on  the  breoat,  witt  a  stopM, 
and  almost  ridiculous  appearance,  they  quietly  await- 
ed the  progress  of  digestion.     Among  the  other 
sjieeies,  the  gannets  and  Curmorants  imitutid  their 
example,  actually  coming  aiid  |)Uciiig  thetoMlves 
immediately  below  the  spot  upon  which  I  stood,  at 
all  elevations  upon  the  projectit^  cnga  of  tbe  Mono, 
which  they  daily  blanched  with  th^  dropping*, 
while  tbe  flocks  of  gulls,  still  more  numerous  took 
a  southern  direction,  in  m^r  to  seek  out  sonte  rock, 
the  possession  of  which  would  not  be  disputed  with 
them  by  any  of  tbe  stronger  uihabitants  of  the  sir. 
These  performances  regularly  took  place  every  mom- 
itig  and  evening.    At  tin«t  wc  see  these  bints  sepa- 
rately skimming  the  va.-<t  c\teut  of  the  OOeMI,  ill  Orttr 
to  seek  out  the  shoals  of  fishes  aa  tbey  move  along. 
Suddenly  one  of  them  stops,  hovers  for  a  few  mo- 
ments, and  then  pUinires    If  the  «ain«  bird  succe*- 
i>ively  goes  through  the  same  e volutions  twica,  the 
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atteniioD  of  the  other  explorers  becomes  attraeted, 
m*it  ere  long,  tbey  ore  aascnibled  on  tlie  aame 
when  the  general  fishery  cwMBeaeca.  It  if 
innnmenibte  flock  of  Mnla,  wUcb,  as  1  hmwe 

already  sr  ti  l,  Hpftosit  the  thick  layers  of  gunno, 
fetched  auay  troin  these  isbuMis  as  a  manure  iiidis- 
p«tiiiablj  Mceiaaij  to  tlio  feittlity  of  tkc  Penivian 
soiL" 

Tbe  particular  Peruvian  deposits  of  gMUlO  wUdl 
have  aveatuall*  become  best  known  in  Britain,  are 
tbote  of  the  Istond  of  IquiMue,  the  hill  of  Piea,  and 

tht:  island  of  Cliinrha;  ana  a  brivf  m  ti<  e  i  f  tt  i  p 
convey  a  ^ufficil■Ilt^y  fuU  idea  ot  ihe  iigj^f l^.iU' 
existii;^  condition  ol  the  v^'llole  puaiiu  territory. 
*'  The  red  and  tbe  dark-grey  guano,  "  said  \Viiiter- 
feldt,  in  1841,  "  are  met  with  in  the  Isles  ot  Chincbn 
near  Pisco,  at  Jqui^iue,  and  on  the  hiU  of  i*ica.  The 
tcfu  *fiiano  of  Iqiiique*  is  fooetimee  a««d  (Wnd  its 
having  been  first  procured  from  t!  r  i-lmd  of  that 
name.  This  island  is  situated  about.  4iA)  yards  from 
tiie  [tort  of  Iquique.  It  is  Hbout  Imli  a  mile  long, 
and  {tliout  'i(iO  yards  broad,  and  iuriu^hed  krge  quan- 
tities ot  guano  tor  25  years,  when  it  became  exhaiwt- 
ed.  The  hiU  of  Pica  ia  rery  high,  and  is  eoventd 
with  guano  down  to  the  water's  edge;  while  (hat 

Mde  uhich  die  i  t  f  irc  tlic  .sea  is  of  sand  and  gtavel. 
la  this  hill  or  rock  1  am  infonnifd  tbttt  a  silver-mine 
was  formerly'  worked,  but  that  no  trace  of  guano 
was  found  during  the  excavation.  Tlie  adjoining 
hills  on  either  side  are  of  eand,  iriiicb  ia  earned  by 
the  winds,  and  eovert  op  the  guano;  to  remove 
whidi  the  tend  is  first  taken  away,  and  deep  excava. 
tions  nre  made  ;  the  guano  extending  nearly  a  quarter 
of  a  league  in  length,  and  300  yards  in  depth," — not 
curtly  ill  tlie  thickness  of  the  deposit,  hut  mereh  in 
tbe  breadth  ot  its  superficies.  "  The  Chincha 
Islands,  which  afford  the  bes^t  guano,"  »ays  Dr. 
Ur«,  "  are  threein  number,  and  lie  ia  one  line  from 
nortii  to  south,  about  half  a  mile  apart.  Each  island 
is  from  5  to  6  mile*  iti  circuniferi  r  ■  c,  and  consists  of 
granite  covered  with  guano  in  buiue  places  to  a 
hei^'ht  of  2<J0  feet,  in  succei^.^ivc  horizontal  strata, 
each  stratum  being  from  3  to  lU  inches  thick,  and 
varying  in  colour,  from  light  to  dark>browB.  Vo 
earthy  OMttor  whatever  is  mixed  with  this  vast  mass 
of  exerenent.  At  Mr.  Bland's  virit  to  these  islands 
in  he  observed  a  perpendicular  surfuc     f  ii| 

wards  of  100  feet  of  perfectly  uniform  aspect  from 
top  to  bottom.  In  some  parts  of  these  islands, 
however,  tbe  deposit  does  not  exceed  3  or  4  feet  in 
thickness.  In  several  plaees  where  the  surface  of 
the  guano  ii  100  feet  or  more  above  the  level  of  the 
sea,  it  is  strewed  here  and  there  with  masses  of 
granite,  like  those  from  the  Alpine  mountaii  >.  \\  liir'[; 
are  met  on  tbt;  slopes  of  the  Jura  chain.  These 
seem  to  indicate  an  ancient  formation  for  the  guano, 
and  terraqueous  convulsions  since  that  period,  No 
such  granite  masses  are  found  embedded  witUn  the 
guano,  bat  onlv  skeletons  of  birds." 

Other  aquatic  birds  besides  the  perennial  sea-birds 
have  [  l  i  .LM!  a  ronspicuous  part  in  the  accumulating 
of  gUHiiu.  inunense  nuiub«rg  of  various  kinds  of 
afjuatic  birds  arc  summer-frequenters  of  the  vast  and 
numerous  lakes  which  lie  dispersed  through  Upper 
Peru;  and  when  these  great  sheets  of  water  fail  in 
their  scanty  supplies  of  fish,  or  when  the  annual  sea- 
son approaches  tor  their  becominf?  frozen,  the  birds 
migrate  to  tbe  coast  to  set'.,  ll  i  n  food  in  the  marine 
watcTJt,  and  may  be  seen  for  days  together  de»c«iidiiig 
in  va-st  tribes  or  family-Oocks by  various  routes  across 
the  mountains  and  the  sea-bo«rd.  When  about  to 
undertake  the  migration,  they  assemble  in  large 
parties  early  in  tbe  morning;  and  when  they  approach 
tbe  highest  ridges  of  the  Sierra  which  prevent  them 
from  moving  straight  forward,  they  ascen  !  -]  irai!y 
in  numberless  evolutions  and  gyrations  till  they  attain 
a  aiiflkitnk  holglrt,  and  then  they  Mil  over  tbe  lofyeot 


peaks,  and  appear  on  tbe  seaward  side  like  dark 
clouds  in  the  atmosphere;  and  after  they  have  fed  on 
the  aca^abore  during  winter,  and  assisted  the  true 
se»>Uiid8  during  that  period  to  augment  the  deposits 

of  guano,  they  return,  at  the  licpinning  of  summer, 
to  their  inland  haunts,  upon  the  l;ike«.  These 
migratory  birds  include  the  curlew,  iln-  [ilover,  the 
crane,  the  heron,  and  n  inimber  of  other  species  of 
grallatores  or  waders.  The  prindpal  sea-tribes 
among  tho  multitudes  of  guano-birds  are  the  family 
of  the  braHijrpter*  or  div^s.  who  porstie  their  prey 
hencath  tlie  surface  of  the  water, — the  6»h-eating 
.species  of  the  aiiatiie,  or  geese  a:  d  swans,  —  gulU, 
terns,  skimmer?,  petrels,  the  gigKiitii-  [lOwerfiil 
albatross,  ar:d  other  longipeuna:  or  vultures  of  tbe 
sea,--and  especially  ducks,  darters,  tropkal |iibaetena, 
gannetii,  fngate-hirdo,  owMoranta,  peficina,  and 
other  pal  mi  pedes  or  web-footcd  birds.  Considerably 
the  most  jiroductive  of  these  groups  of  guuno-birds 
is  the  lii*t,  tbe  palmipidcs ;  and  the  most  importarit 
genera  of  this  group  are  the  ganiiets,  the  t  orinorants, 
and  the  pelicans ;  and  the  most  numerous  spedes  of 
tbe  gannett  is  the  Sula  Candida  or  booby. 

A  rough  estimate  has  been  made  by  Jkfr»  William 
Walton  of  the  rate  at  which  guano  eontfmiM  to  he 
deposited  in  Peru.  He  Hssumes  that  theg  i  )  <  t  .  the 
cormorants,  and  the  pelicans,  conceriie<l  m  ii.uking 
the  deposits,  each  amount  to  a  million;  he  alleges  this 
a&sutuption  to  be  a  sober  estimate,  both  because 
credible  witnesses  have  spoken  laigely  of  the  great 
numbers  of  tbe  birds,  and  because  niUy  a  miUioo  of 
carcases  of  seals  were  estimated  by  traders  to  have 
been  ri  cfntly  thrown  in  one  yetir  i  n  Si  al,  Penguin, 
and  I'ossession  I^^lands ;  and,  supposing  tliat  each 
bird,  on  tbe  avornge,  \oids  one  ounce  weight  in  the 
course  of  each  night,  he  finds  that  the  yearly  amount 
of  guano  deposited  by  these  three  genera  of  birds 
can  be  no  less  than  32,850  tons.  He  reminds  us, 
however,  that  great  waste  occurs  during  high  tides 
and  boisterous  weather,  that  much  waste  and  detc- 
rioratiui)  are  cauied  by  the  occasiuiial  faiU  vt  heavy 
rums,  and  that  "  in  the  formation  of  the  deposits, 
there  is  some  subdivision,  as  the  birds  of  one  species 
do  not  all  roost  upon  the  same  spot,  although  they 
abstain  from  mixing  with  other  tribes."  But  be  tbe 
amount  of  waste  what  it  may.  it  can  scarcely  be 
<  stimated  at  more  than  the  amount  of  guano  derived 
from  all  tbe  other  bird«  than  the  three  principal 
species  of  palmipedes.  The  total  annual  deposit  in 
Peru,  therefore,  even  after  allowing  tor  waste  by 
tides  and  wreather,  may  be  assumed,  on  Mr.  Walton'^ 
data,  at  upwards  of  SO.OOO  tons.  Much  of  tbe 
quantity  deposited,  however,  fiills  on  plac.s  whence 
it  III  t  1  1  L-atbered  for  im(>ortatioii  or  even  forlocal 
use;  s  large  proportion  of  all  the  recently  fallen  ex- 
crement [«s8es  slowly  off  in  an  aeriform  condition, 
while  the  remainder  is  consolidated  into  tbe  compact 
guano  of  commerce:  and  not  less  than  from  five- 
sixths  to  nine-tenths  of  all  the  orgatiic  matter  islost, 
while  the  newest  white  guano  passes  into  ancient  red 
guano.  So  enormous  are  the  guseou  -  i  ipes  from 
the  fresh  deposits  as  to  pollute  the  whole  circumam- 
bient air,  and  fill  it  with  abominable  and  unhealthy 
effluvia.  "  The  insupportable  smell  of  the  ordure  m 
this  Immense  number  of  birds,"  said  FeuiUdie  in 
1714,  in  reference  to  Arica,  "  greatly  contributes  to 
the  sickness  experienced  in  the  town ;  and  hence  the 
inhabitants  are  generally  in  an  unhialthy  state,  have 
a  yellow  tinge  of  countenance,  and  live  in  a  state  of 
languor.  Foreigners,  UnaOCttstomed  to  this  bad 
smell,  are  afflicted  with  m«waal  headaches."  Yet, 
in  spite  of  constant  and  great  loM  from  evapofation, 
the  continual  accumulation  was  formerly  so  vast  as 
to  afford  stated  supplies  for  the  agricultural  u*es  of 
the  whole  coast,  and  leave  the  original  <)i  i 
unreduced.  "  With  the  heat  of  the  sun,"  »aid 
Ulloa  In  hia  Voyages,  **  tbeae  deposits  are  ftnncd 
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into  a  kiiid  of  rruat,  which  is  Uaily  increased ;  and 
u  the  quantity  collected  is  so  extremely  great,  it 
doM  not  become  exhausted,  notwithstandiqg  tbey 
•K  eoofltantly  csrrjHng  it  away,  because  ill  a  abort 
time  tbe  depots  are  regularly  replenished." 

A  very  common  statement  hastily  made  by  scien- 
tific men,  and  interestedly  echoed  hy  ri mrnercial 
loen,  la,  that  guano  can  accumulate  only  in  tbe  very 
peculiar  climate  of  Peru,  or  of  a  place  of  precisely 
similar  physical  character  to  Peru ;  and  tbe  statctoeot 
is  Qsually  accompanied  by  the  assertion  that  Peru  bat 
no  rain,— and  that  if  it  bad  rain,  it  would  Inve  no 
guano.  "  It  if  die  drjrncss  of  the  climate,"  say 
they,  "  winch  has  permitted  tbe  ),'uano  to  arcumit. 
late  on  these  coasts.  A  tkiiigle  day  uf  Engii^h  ram 
would  dissolve  out  and  carry  into  the  sea  a  consider- 
able  portion  of  one  of  the  largest  accuinulalions; 
and  a  single  year  of  English  weather  wuuld  cau^e 
many  of  them  entirely  to  disappear."  Yet,  though 
D'Orbigny  and  other  highly  respectable  tniTellers 
assert  that  it  never  rains  in  the  lower  part  of  Peru, 
both  they,  and  all  theorists,  and  commercial  suvculu- 
tors  who  follow  their  authority,  are  seriously  mis- 
Uken.  "  With  a  powerful  tun,  biasing  almost  ver. 
tically,"  renuu-ks  Mr.  WattOD,  **it  will  readily  be 
imagined  that  the  evaporation  from  tho  wide  and 
smooth  expanse  of  the  Pacific,  as  welt  as  from  the 
luxuriant  valleys  bordering  upon  one  aide  of  if,  must 
be  enormous,  and  the  collection  of  vapoum  in  the 
upper  regions  of  the  atmosphere  consequently  in  the 
same  proportions,  which,  when  they  have  attained  a 
ipecilic  gravity,  nece^Maril^-  must  descend.  Thut  it 
seldom  rains  in  the  maritunc  vallejra,  while  on  the 
mountains,  only  ten  ortwelveleagoes  distant,  torrents 
frequently  fall,  is  a  fiict  on  all  hands  acknowledged, 
and  the  causes  of  this  pbenomeiiuii  have  been  made 
the  especial  study  of  several  distinguished  naturalists. 
Among  these.  Dr.  Unanue  unquestionably  had  the 
best  opportunity  of  observing,  for  a  series  of  years, 
the  peculiarities  remarkable  in  the  climate  of  his  na- 
tive land ;  and  in  his  interesting  little  work,  be  ac- 
counts for  the  singularity  alluded  to  in  this  manner. 
The  atmosphere  round  Lima, — aiid  this  is  a  fair 
specimen  oi  the  upper  coast, — he  tells  us  is  opaque, 
nebulous,  and  little  renovated ;  and  this  part  of  the 
aoontry  being  surrounded  by  lofty  mountains  to  the 
north,  tbe  gentle  winds,  prevailing  from  the  west  in 
the  mormng,  and  the  south  in  the  evening,  bring  the 
V  i;>ours  from  the  offing  over  the  lon^tudinal  valleys, 
where  they  frequently  rest  in  mid-air,  like  a  kind  of 
awtiing.  Then  it  is  that  tbe  garua,  a  copious  dew, 
fidls;  but  if  the  winds  are  more  than  usually  powerful, 
tba  vaponrt  are  cwrled  rapidly  onwards  towards  the 
mountains,  where,  eondenaed  by  the  cold,  deluging 
rains  follow.  This  !s  tbe  ordinary  state  of  the  at- 
mosphere ttlon|5  the  Peruvian  «hore  throughout  the 
year;  but  exceptiuas  are  occasionally  noticed.  If 
the  maritime  evaporations  have  been  unusually  great, 
aad  the  accumulations  in  the  air  are  too  dense  and 
too  heavy  to  be  waftad  across,  sudden  showers  de- 
scend along  the  eout.  as  well  as  on  the  contiguous 
islands.  Of  these  aeddental  changes  in  the  weather, 
some  remarkable  instances  are  recorded.  Dr.  Unanue, 
alluding  to  this  subject,  speaks  thus: — '  In  sumater, 
it  sometimes  happens  that  it  rains  at  five  in  the  after- 
noon ;  but  then  it  is  a  heavy  rain,  and  lasts  only  for 
a  short  time.  In  the  years  1701,  1720.  I^nB.  and 
1781«  it  however  rained  »o  copiously  alon^  the  coast 
and  in  the  valleys  during  the  summer  nights,  that 
many  .•ieriou*  injuries  were  experienced.'  The  guano- 
yielding  islands  and  promontories  of  Peru  are  not, 
therefore,  so  exclusively  situated  in  rainless  latitudes 
as  is  generally  believed.  There  can  be  no gnioaajriiu; 
the  autbority  here  adduced  upon  this  point;  indea^ 
from  my  own  inquiries  among  competent  persons, 
natives  as  well  as  foreigners,  I  do  not  hesitate  to  say 
tluit  it  i-i  fully  horne  out.    When  the  peculiar  locality. 


BS  well  a*  the  sbundunt  t  xliitlations  from  ilu  r  i-:;.'h- 
bourittff  ocean  are  considered,  heavy  di*t  h^ii  i,f-  tn^m 
clouds,  which  are  not  always  under  the  control  of 
the  winds,  will  be  thought  a  natural  consequence, 
although,  owiitg  to  tha  Mdnrioo  of  the  sitiMtMm«, 
these  occurrences  hava  not  bean  to  eareAilly  aoKeed 
a»  elsewhere." 

Multitudca  of  amimulations  of  guano,  therefore, 
similar  in  character  to  the**"  of  Peru,  though  gtne- 
rally  far  smaller  in  aggregate  extent,  may  be  siuppote<i 
toaxiBt  in  other  part*  ot  the  world,  where  the  climate 
is  somewhat  diff^rant;  aod  multitudes  of  aocoaiils* 
tiona  also,  of  a  ebararter  mora  or  lew  dfrnimihr  t» 
those  of  Perti,  hut  .xtill  of  great  value  to  agriculture, 
may  be  supposed  to  exist  in  places  where  the  averepe 
temperature  is  far  lower,  and  the  aggregate  ajinual 
fall  of  rain  i>;  ccipiuus.  U  throughout  tbe  av«rat(e  u( 
Euroj>e,  or  tvci.  m  throughout  the  average  of  the 
sea-girl  islauds  of  Qf^fi  Britain  and  Ireland.  Msoy 
of  tbe  drier  parts  ofbotb  western  and  iBSstern  Afiiea 
seem  exactly  so  !<itviatvd  as  to  contain  guarm  of  closely 
similar  nature  to  that  of  Peru;  many  of  the  unex- 
plored or  ill-explored  island;*  of  the  Pacific  Oeean 
seem  likely  to  contain  large  quantities  of  not  much 
different  nature;  and  tbouMidb  of  cavas,  crevices, 
and  other  rocky  reetoMa  in  avan  the  nnpromiMng 
parts  of  ^  Iron-Jiound  roasts  ef  Europe  are  probably 
rich  in  at  least  t-uch  pnr^ion?  of  guano  as  consist  of 
fixed  or  insoluble  phoiiphates,  and  as  require  only  an 
accompaniment  of  common  licjuid  m an u re  to  possess 
a  com|)ound  of  ebeuiical  agencies  strictly  akin  totbo«e 
of  the  best  and  most  recent  guano  of  Peru.    "  Con- 
sidering the  insoluble  phosphates  as  not  the  lestt 
important  of  the  ingredients  of  guano,"  wy*  Dr.  Da* 
vy,  "the  excrements  of  birds,  wherever  they  have 
been  accumnlatod,  whether  abounding  in  nitrogenous 
compound*),  as  in  dry  climates,  or  in  the  insoluble 
phosphates,  as  in  rainy  climates,  must  be  valuable  to 
the  agriculturist,  and  are  likely  to  repay  the  enter- 
prising merchant  wbo  may  import  them.    In  the 
arctic  and  antarctic  regions  of  the  ocean,  and  tbow 
bordering  on  them,  as  birds  feeding  on  fish  there 
abound,  it  is  probable  that  great  stures  of  guano  of 
the  latter  kind  are  laid  up  in  accessible  situations, 
and  wbicb  may  furnish  cargoes  to  our  whalers,  and 
partly  venuaerate  them  when  unsuccessful  in  their 
fishing  enterprise.    And  nearer  homa,  as  in  loslsnd, 
the  Fcroe  Islands,  and  St.  Kilda,  it  is  likely  mock 
Useful  guano  might  be  collectu  l,  tliu  itil' .il  itants, 

who  depend  chiefly  for  their  support  on  the  tfalbcred 
race,  to  collect  the  excrement  at  thaaanattoia  Ibit 
they  take  tbe  birds  or  their  eggs." 

Some  nitrogenous  guano  deposits,  of  great  value, 
and  now  nearly  as  well  known  in  Britain  as  those  of 
Peru,  hsve  ot  late  years  been  discovered  on  some 
.secluded  points  of  the  south-we^t  cou-^t  i  f  .Vfrics, 
and  especially  on  the  island  of  Ichnbue,  situated  in 
26.23  south  Utitude,  and  14.16  east  longitude.  This 
islet  is  an  egg-sbaped  barren  rock,  about  1.200  yards 
in  circuroferenoa,  and  Sibowt  3  miles  firom  the  main- 
land ;  and  in  consequence  of  iu  rich  coating  of  guano, 
it  was  soon  called  Guano  Island.  The  guano  deposit 
upon  it.  .L<  ;t  existed  at  the  time  of  discovery,  com- 
Qtenced  abu  u  <>  feet  above  high- water  mark,  ai)d 
gradually  ru-i-  h  ur  li:  i.:  to  the  configuration  of  the 
ground ;  it  rested  upon  the  rocky  surface,  and  varied 
in  depth  firom  6  to  40  feet;  aad  it  is  supposed  to  have 
consisted  principally  of  the  excrement  of  the  seal, 
the  gannet,  and  the  penguin,  but  specially  of  the  Ust 
of  these,  and  to  have  beoti  superior  in  intrinsic  na- 
nurial  power  to  tbe  guano  of  Peru.  The  accumu- 
lations of  this  deposit,  like  those  of  the  Peruvian 
deposits,  must  have  been  ia  prcyrm  fiar  tgth 
liable  to  many  contingencies  of  dioMta  aad  araatbof. 
•*  Our  knowledge  of  the  spot,  indeed,  is  so  very  re- 
cent, that  the  changes  in  the  scasous  have  not  yet 
been  properly  observed;  but,  from  tbaooiitiguitv  ol 
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the  MA,  and  natural  atmospheric  causes,  tt  can  tcarce- 
!|  be  thought  that  rain  i)oi--i  nut  fall  there  at  some 
Ume  or  other  in  the  cour.^  of  the  year."  The  aaud- 
i<|u«1k,  too,  which  occur  in  the  adjacent  regions, 
and  which  usuaUv  are  both  tiMklen  And  viotcot,  and 
which  have  been  known  to  HMke  •depodtof  nnd  on 
the  deck  of  a  vessel  ten  lea(tue«  out  at  sea,  mny  po•^ 
sibly  have  played  a  powerfti!  part  in  consolidating 
the  acruiuu'iifj  r  -mrl  i  i  .iru-^ting  theiu  from  beinj? 
washed  away  by  the  rains.  Witbiii  six  or  eight 
nx)iith!i  of  the  newt  of  the  discovery  of  the  island, 
about  100  nmeis  went  out  to  it,  and,  in  spite  of  tiie 
lit  UT  abieiiw  of  a  harbour  and  of  great  dUBniltWt  of 
la4ins,  am  eoniNrted  to  have  broogbt  sway  slioae 
one»»inl  of  tkt  lotid  deposit. 

A  cave,  eontailling  a  lur^'e  deposit  of  f:\iAji'.!,  was 
recently  discovered  in  Juinaira,  aiid  ia  su{){)o»ed  to 
indicate  the  txistcnce  of  similar  ones  in  the  same 
island.  The  entrance  to  it  is  surmounted  by  massive 
pile*  of  disrupted  rocks,  which  present  a  picturesque 
appearanee^  and  seem  to  have  bem  tbrown  together 
in  a  iriolent,  abrupt,  and  conTalriTe  manner,  if  by 
ail  <farthqiiake ;  the  de-rer  t  i;  ea^v,  arid  the  iiitifriur 
has  a  coiisi<Ieral«le  extent,  Hud  is  beddwl  to  tlie  dt'()th 
of  several  feet  with  a  perulinr  earthy -looking,'  sub- 
stance, which  proves  on  examination  to  consist  prin- 
cipally of  the  excrement  of  birds,  and  which  seems, 
fraaa  lU  ■irhanica!  eondUion  and  ebemical  eonatitu- 
tion,  to  bave  been  in  the  coufae  of  deposition  from  a 
very  remote  period, — probably  from  a  time  very  soon  ; 
after  the  general  delupe.  "By  some  persons  on  tlic  j 
I  -p..r .  "  -  Wr  W  ilton,  "this  earth  is  thought  to  be  ' 
the  leavings  ot  swallows,  whoste  dung,  as  they  live 
on  insects  and  vegetables,  would  no  doubt  be  found 


of  a  rich  and  itimulating  oaality;  but  I  am  inclined 
tius  aeeomiilatiaa,  avowedly  the  work 

-»>/  - 

kpecics  of  the  feathered  race. 


to  tbink  that 

of  gone-bjf  ages,  may  safely  be  attributed  to  a  larger 

When  the  Antilles 
were  dihc, ivrn  d,  they  contained  various  carnivorous 
birdsr  surb  as  are  accustomed  to  roost  in  caverns, 
and  which,  as  the  surface  of  the  land  became  unco, 
vcred  and  the .  population  increased,  either  wholly 
disappeared  or  are  now  only  to  be  seen  in  the  aeduded 
reccaaes  of  the  mountains.  To  birds  of  this  clas^  it  ' 
is  more  probable  that  the  rocky  receptacle  in  question 
onri-  i^erved  as  &  breeding-place,  aluowgh  at  picaent  ' 
chiedy  frequented  by  swallows." 

Unexplored  caverns,  of  a  kind  likely  to  have  long 
afo  been  the  resort  of  vast  flocks  of  birds,  are  known 
to  exiat  in  St.  Domingo.  Birds  are  there  raudi 
more  numerous  than  in  Jamaica;  wild  pigeons,  in 
particular,  abounded,  nt  a  former  period,  in  every 
\<xrX  of  the  islainl  iin  l  iniin  i  i:  flocki  of  tbern  still 
exist  in  the  e^t  end,  and  make  great  excrementi- 

tiou<«  depo&ita  at  the  places  where  they  roost  Some 

cliifs  »nd  rucky  escarpaenta  among  the  mountains  in 
the  north  of  Spain,  alio^  are  kaown  to  have  been 
frcoMCBtod  for  ages  bv  enormous  numbers  of  vultures, 
and  any  be  supposea  to  possem  larf^  accumulations 
of  tbeir  guano  or  highly  nitre,;'  o  i-  ai  il  phosphade 
excrements.— Near  Dims,  too,  is  a  vast  dark  cavern 
railed  the  cave  of  Balsola,  which  contains  murh  gu- 
ano of  a  peculiar  character,  and  possibly  is  but  an 
iadlvidmd  of  ■  whole  dass  of  rfmiur  places,  in  van- 


"Xhia  Avcmean 
emrarn,**  aa^  a  feeent  viator  of  it,  **  winch  more 

properly  might  be  culli  1  i  perforation  through  the 
side  of  a  bill,  extpiidu,^:  !o  full  three  quarters  of  a 
mile,  is  inhatiited  by  ravenn,  m_\riad»  of  which,  a* 
voices  are  beard  and  tights  perceived  within,  issue 
At  creeieM  and  crags,  and.  flying  about,  or 
*~l  OB  aone  pNgaetiqg  point,  keep  ap  such  a 
and  deafemng  din,  that  for  a  moment  the 
stoutest  heart  would  <juake ;  and  yet  (Iiese  svere  only 
the  old  and  disabled  bird-i,  accustomed  to  this  home, 
•  >T  those  sitting  on  their  t'gif*,  the  youriffer  broods 
bewg  all  out  oti  a  cruise,  and  no  probability  of  their 


returning  till  iiiii,'btf,ill.  As  it  were  to  add  to  the 
effect,  many  thousands  of  enoi  uious  hats,  re^emllUIlf,' 
vampires,  and  their  eyes  f^'li^teiung  with  a  vivid 
brightne-s,  were  hangiis^'  m  cluster*  from  the  roof, 
one  by  the  other,  like  buiichea  of  grapes  under  a  vine- 
avemie,  or  fluttering  their  leathern  wings  about  your 
ears.  For  a^'es,  uiunolested,  those  two  races  of 
winged  aniiuaLs  have  found  a  breedinu'-plaee  witliitl 
tll:^  iM.crn;  and  the  areuimilation  of  their  durg  is 
denoted,  not  only  by  the  nature  of  the  ground,  but 
also  by  the  foetid  smell  prevailing  in  the  recess." 

A  small  quantity  of  guano  was  recently  discovered 
in  the  turrets  of  the  cathedral  of  Notre  Dame  at  Pa- 
ris, and  is  known  to  have  been  accumulated  from 
the  droppings  of  crows,  jiigenns,  owl»,  and  some 
siDaller  l)irds,  since  the  reeoiixtt tietion  of  the  edifiee 
in  the  I2th  century  ;  and  though  ibis  of  it»eU  was  a 
mere  curiosity,  it  possessed  much  economical  import- 
ance as  an  indication  of  how  very  near  their  own 
doors  British  farmers  and  British  merchants  may  ex- 
pect to  find  coiiriderable  aupplies  of  guano.  A  large 
deposit  of  guano,  eonststiRg  principally  of  pigeons' 
dung,  exists  in  tlie  limestone  crags  of  Scarborough 
Head  in  Yorkshire;  and  is  constantly  carried  away, 
to  the  amount  of  about  40  tonn  a-yrar,  by  tlie  men 
who  follow  the  perilous  occupation  of  gathering  eggs 
on  the  clitfs,  and  is  sold  to  the  farmers  in  the  neigh- 
bourhood at  the  rata  of  about  2s.  6d.  per  cwt.,  and 
has  been  used  from  time  immemorial,  in  the  propor- 
tion of  about  6  cwt.  per  acre,  as  a  suitable  and 
highly  approved  manure  for  grain  crops.  Another 
deposit,  consisting  principally  of  the  excrements  of 
cormorants,  gulL«.  and  gurruts,  and  estimated  to 
aWOMBt  to  about  200  tons  in  weight,  is  known  to 
oeeiw  on  the  Little  Pentland  Skerries,  in  the  Pent^ 
land  Firth.  And  though  very  few  of  the  many  minor 
deposit''  which  are  supposefl  to  exist  in  the  fissured 
and  cavernous  and  oilier  couiparativel)  protert^ed 
portions  of  our  high  and  rocky  shores,  may  be  as 
large  as  those  of  Scarborough  and  the  Skerries,  a 
great  number  of  them  can  scarcely  fail  to  he  consid- 
erable enough  to  challenge  the  eager  attention  of  the 
natives  in  their  vicinity,  and  even  of  our  great  agri- 
cultural societies.  "  It  seems  to  OS  ejctremely  pro- 
bable," observes  a  writer  in  a  recent  ntimber  of  the 
Quarterly  Journal  of  Agrirnlture,  "tli.it  if  any  (jf 
our  agriculturists  were  to  otfer  a  reasonable  i>uin  per 
cwt.  for  the  dung  of  sea-birds,  and  to  take  proper 
means  to  make  this  known  to  the  inhabitants  of  the 
northern  coasts  and  remote  western  islands  of  Scot- 
land, they  would  ere  long  obtain  a  considerable  sup- 
ply. At  certain  seasons,  the  natives  might  employ 
themselves  in  collecting  it,  when  tbey  can  scarcely 
be  engaged  in  any  other  protitable  occupation. ' 
(iuano,  of  a  quality  alleged  to  be  equal  to  that  of 
Africa  or  to  the  b^  of  Peru,  is  now  imported  into 
Britiih  Rortb  Amorica  irom  the  coast  of  Labrador. 

Economical  Bittory  ^  ChMMO<-^The  Peruvians 

are  ktiown  to  have  commonly  manured  their  arid 
areoaoeous  lands  near  the  coast  with  guano,  so 
fiv  baek  m  Hit  18th  oentury ;  ftad,  from  the  sys- 

tematic,  elaborate,  and  efficient  manner  in  which 
tbey  combined  thia  jurBOtice  with  that  of  irrigai- 
tion,  they  probably  merit  the  reputation  of  hav- 
ing been  the  most  successful  ugriculturisti!  in  the 
world  during  the  latter  part  of  the  mid  lle  n;:;c8  of 
the  Cb  ristian  era.  Their  Uuida  oonsi  st  p  r  i  1 1  c  i  [>ally 
of  white  sand  and  clay,  and  are  remarkable  f  .>r 
their  naturally  sterile  and  desert  cliaract  r:  and 
yet,  by  means  partly  of  irrigating  ana  ciueLiy  of 
guanoizing,  they  wero  made  to  yield  abnndant 
crops  of  grain,  and  to  support  a  teeming  popula- 
tion. Aooata,  the  earliest  historian  who  records 
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thepnuitioe,  says,  "To  these  islands,"  situated  off 
the  ooaitfMld  covered  \vith  a  continuous  heap 
of  tho  fxcrement  of  sea-fowls,  "vessels  go  solely 
for  tiie  purpose  of  loading  this  dung ;  for  nothing 
else  is  to  be  obtained  there;  and  m  great  is  its 
efficacy,  that  the  land  manured  with  it  produces 
a  much  larger  crop  of  grain,  and  also  an  increased 
quaatitf  of  fruit,  ^ie  dnng  ie  esUcd  guano, 
from  which  Lunaguano,  in  the  Peruvian  valleys, 
takes  its  name,  the  guano  being  there  verjr  geo- 
eraltj  vmA.  Quinces,  pomegranates,  and  other 
fruits  in  that  plaoe  raoel  thoM  of  other  plaoee, 
in  at  once  size,  flavour,  nnd  beauty ;  and  they 
owe  their  superiority  to  the  circumstance  of  tiio 
trees  receiving  moisture  from  water  which  has 
pftsscd  through  lands  served  with  guano." 

Wheat  was  introduced  to  Peru  some  time  after 
tho  arriTkl  of  the  8puiiard%  mi.  it  wm  oolti^ 
vated  there,  for  about  a  century  and  a  half,  with 
80  extraordinary  success,  that  an  instance  is  re- 
oorded  of  two  handled  nnd  lerentj-two  fold  in- 
erenie ;  and  though  this  valuable  grain  was  after- 
wards rendered  generally  abortive  throughout 
the  country,  and  ceased  to  be  anywhere  cultiva- 
ble by  the  aid  of  gutno^  yot  all  tiie  arable  lands 
on  %vhich  it  refused  to  grow,  continued,  by  means 
of  this  manure,  to  be  richly  and  constantly  pro- 
duetive  in  millet  nnd  roalae.  Neither  Allowing 
nor  rotation  of  crops  was  allowed  to  the  lands  ; 
and  yet,  with  the  help  of  guano,  a  perpetual  eo- 
ries  of  renranerating  crops  was  obtained. .  In  the 
province  of  Arequipa  at  tho  present  day,  wheat 
manured  with  horse  dung  never  yields  more  than 
eighteen  Ibr  one,  while  maize  manured  with  gu- 
aao  yields  thirty-five  for  one,  and  potatoee  man- 
ured with  guano  yield  forty-five  for  one  ;  and  in 
the  valley  of  Arica,  in  former  times,  tho  use  of 
guano  not  only  caused  as  great  an  ioerease  as 
tliis  in  all  the  kinds  of  grain  known  in  the  coun- 
try, but  occasioned  a  four-hondred-fold  or  five- 
hundred -fold  inoreeee  of  the  ehoioett  kind  of 
le;^unrinou8  plants.  A  writer  of  ahout  130  years 
ago, — speaking  of  the  CapMum  baccatumt  called 
by  the  nati^  ui,  which  ii  need  by  the 
E^eruvian8  as  a  condiment  to  all  kinds  of  food, 
and  13  raised  within  the  jurisdiction  of  Arica 
alone  to  the  annual  value  of  G0O,UUO  dollars, 
— eays,  "The  produce  of  nxl  ie  considerable, 
far  beyond  wliat  could  be  expected  from  the 
size  of  tho  plant ;  and  this  prodigious  result 
ie  obtained  with  guano  or  the  ordure  of  birds 
brought  from  Iquiiiue,  which  fertilizes  the  land 
in  such  a  manner  that  it  yields  400  and  oCk) 
fiif  1  in  all  Mrtt  of  grain,  wheat  and  maize,  and 
more  pttrUenhrljr  ui»  when  people  know  how  to 
manage  it  in  n  proper  manner.  The  seeds  hav- 
ing cuiuc  up,  aud  tho  plants  being  iu  a  fit  state 
for  setting,  they  arc  laid  down  on  slanting  ground, 
in  order  that  the  tr  nches,  which  bring  on  the 
water  designed  for  irrigation,  may  convey  it 
gently  to  eadi  stem.  As  mueh  gnano  ie  then 
put  to  each  plant  as  will  rest  on  the  palm  of  tho 
hand  ;   when  the  flower  is  formed,  they  add  a 


little  more:  and,  finally,  as  the  pod  appears, 
a  good  handful  is  thrown  in ;  but,  as  it  never 
rains  in  that  part  of  the  country,  great  care 
is  always  taken  to  have  the  plants  watered, 
experioneo  having  piroved  that,  without  this 
precaution,  the  gaits  in  the  manure,  not  being 
diluted,  would  be  apt  to  burn  them.  For  this 
reason  the  guano  is  applied  at  intervtb,  and 
with  great  care,  the  necessity  of  which  has  been 
taught  by  practice,  and  by  noticing  the  diS<a>- 
•noe  ohmrable  in  the  crops  obtained.**  In  the 
BuvYiw  mUeys^  where  the  ancient  method  of 
using  the  puano  continues  to  ho  followed  to  the 
present  day,  the  axi  and  ail  sorts  of  fruit-trees, 
(evergreens,  and  fiowefiag^plants  are  remarkable 
for  luxtiriancc  and  beauty,  the  vine  yields  a  su- 
perior quality  of  grapes  for  the  wine-press,  the 
Bugar^no  attains  maturity  in  16  or  84  months 
and  tho  alfalfa,  a  species  of  lucerne,  grows  in  pro- 
digious abundance,  rises  up  to  a  great  height, 
and  yields  dz  crops  a-year  dniing  an  indefinite 
number  of  years. 

The  aboriginal  Peruvians  of  the  time  of  the 
Spanish  conquest,  and  also  the  subsequent  mixed 
inhabitants  of  their  country  down  to  quite  a  le* 
cent  period,  seem  to  have  confined  their  use  of 
guano  to  the  mere  surfooe  or  fresh  coating  of  the 
most  aooessiUe  deposits.  The  aborigines  poo* 
sessed  no  better  sea-craft  than  balsas  and  canoe?, 
and  could  not  venture  out  to  tho  more  dibtant 
islands,  and  were  physically  limited  bj  the  men 
headlands  and  insulated  rocks  of  the  coast ;  and 
they  seem  to  have  made  their  gatherings  of  gu- 
ano at  only  one  season  of  each  year,  and  never 
used  the  pick-axe  or  the  spade  for  it,  and  proba- 
bly collected  only  the  quite  recent  droppings ; 
and  both  they  and  their  successors  left  many  ea- 
tire  deposits  nntooohed,  and  treated  the  lower 
parts  of  even  the  best  or  most  nrrnwiWo  depe> 
sits  as  unworthy  of  their  attention. 

Li  modern  timet,  first  the  very  rapid  dedine 
of  the  aboriginal  population,  next  the  distruc- 
tion  of  the  Peruvian  export  trade  of  grain  to 
Guayaquil  and  Panama,  and  next  tho  extensive 
abandonment  of  the  porsnite  of  agrieoltue  for 
those  of  mining,  have  occasioned  an  enormous 
decrease  in  the  local  use  of  guano.  Wintorfeldt 
estimates  the  annual  oonsomption  of  guano  at 
from  600  to  700  tons  ar  und  Arequipa,  and  at 
something  more  in  the  provinoe  of  Tarucapa  and 
in  the  vaUej*  of  Tmnbo  and  Tiotor;  other  par- 
ties cslimatcd  the  annual  c  nj  imption  of  white 
and  red  guano  iu  all  Peru,  in  182S,  at  ttOO  or 
700  tons ;  and  Mr.  Walton,  who  has  enjoyed  par- 
ticular opportunities  of  being  well-informed  on 
the  subject,  strikes  a  very  low  key,  aud  say". 
"From  all  the  iaquiries  which  I  have  been  abk 
to  institute  upon  the  spot,  I  am  ji^dirHwi  to  be- 
lieve that,  at  the  commencemont  of  tho  prest'nt 
century,  when  the  feurcst  oriterlon  may  be  form- 
ed, the  total  oouiuDption  of  gunno  kf  tho  mtn 
dern  mixed  inhabitants  of  Para,  ^  aol  fo  mttoh 
beyond  123  tons." 
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The  delay  of  Britons  to  import  Peruviaa  guano 
as  a  fertilizer  till  quite  a  recent  period,  proceed- 
ed from  no  ignorance  of  the  existence  and  value 
of  the  manure,  and  eimpljr  evinced  the  stubborn 
reluetBiiee  whieh  very  generully  ciuunwleruw 
tliem  to  adopt  any  new  expedient.    Our  histori- 
ans and  geographers  long  ago  adverted  to  the 
esittMMS^  the  use,  end  the  neDUfial  powen  of 
giUBO  kk  Peru,  as  ordinary  ftote.  Robertson, 
for  example,  nnys,  '-Tlie  ancient  Per-ivinns  en- 
riched the  soil  hy  mauuniig  it  with  the  dung  of 
sea'fawls,  of  which  they  found  an  iaexbattflUUe 
store  in  all  the  islAnds  situated  along  their  coasts ; 
and  (he  Speniards  have  adopted  that  custom 
from  the  endent  Bmnrlam,  end  eeatinae  to  me 
the  guano,  or  tlio  dung  of  the  sca-fowls,  as  man- 
ure."   Our  navigators,  during  upwards  of  a  cen- 
tury past,  saw  the  guano  islands,  and  observed 
the  deportation  of  the  guano  from  them  to  the 
adjacent  mainlr^nd  ;  and  whenever  they  went  on 
shore,  they  must  have  witnessed  the  extraordi- 
nary laxarisBee  of  orope  and  herbage  vhidi  the 
manure  produced.    Ont  merchants  who,  ever 
since  the  dechiration  of  iudepeadeno^  have  had 
opportunitiei  of  forming  eetabtidinenta  either 
on  the  coast  or  in  the  interior  of  Peru,  must 
often  have  observed  both  the  use  of  guano  and 
its  powerfully  fertilizing  effects;  and  even  some 
of  our  countrymen  who  wwe  engaged  in  various 
enterprises  on  the  western  coast  of  South  Amer- 
ica so  early  as  181d,  can  scarcely  fail  to  have  no- 
tioed  end  admifed  tlie  peonBar  agrienltvie  of 
the  natives,  and  to  have  communicated  their 
thoughts  upon  it  to  their  friends  at  home.  Hum- 
boldt, on  lile  retam  fton  South  America,  sent  a 
sample  of  guano  to  two  of  the  mott  distinguished 
chemists  in  France,  accompanipd  hy  a  ?hnrt  ac 
count  of  its  use  and  pi  .iciicul  powers  as  a  man- 
tive  ia  Peru ;  Mr.  Walton,  so  earfy  as  the  year 
1810,  mentioned  the  suliject  of  guano  tn  the  late 
Lord  Sheffield,  the  late  Sir  Joseph  Banks,  and 
other  influential  persons  ia  London;  Sir  Joseph 
Banks,  in  hie  turn,  made  efforts  to  communicate 
knowledge  respecting  guano,  and  to  excite  an 
interest  in  it  among  agriculturists ;  and,  in  1816, 
General  Beatson,  an  experienced  and  scientific 
nn-rioulturist,  published  a  pamphlet,  not  only  re- 
cuiumendiog  guano  as  distinguished  men  before 
him  had  done,  but  reporting  some  enceeesftJ 
trials  which  he  had  made  of  it  in  St.  Helena,  and 
showing,  from  his  own  experiments  and  obser- 
vations, its  sopcriority  as  a  manure  to  both  hogs* 
litter  and  horse-dung.   But  though  the  subject 
was  now  far  more  than  enough  known  to  have 
secured  the  instant  and  deep  attention  of  all 
the  leading  agriculturists  of  the  kingdom,  and 
though  several  parcels  were  afterwards,  frt>in 
time  to  time,  brought  over  by  interested  parties 
|br  trial,  guano  was  not  oommereially  introduced 
to  Britain  till  1840,  and  even  then  in  no  greater 
qoantitj  than  SO  casks,  and  was  not  formally  in- 
trodaeed  to  the  notice  of  the  publio  by  any  high 
•nthotHj  tiU  I84I|  when  Lord  Steady  mentiea- 


cd  it  at  the  dinner  of  the  Liverpool  meeting  of 
the  Royal  Agricultural  Society  of  England. 

The  market-value  of  guano  in  Peru,  at  the  be- 
ginning of  the  present  century,  when  the  native 
use  of  the  manure  had  cxeeedingly  diminished, 
and  when  no  demand  for  it  as  yet  existed  in 
other  countries,  was  little  more  than  nominal; 
but  as  soon  «s  fiwrign  merobants  dispkyed  an 
interest  in  it,  and  hajgaa  to  aliip  it  in  their  ves- 
sels as  a  return  careo  to  Europe,  the  Peruvian 
government,  as  lord  ot  the  soil,  asiiertcd  their 
right  of  property  in  all  the  existing  deposits  of 
it,  and  erected  tht  sale  of  it  into  a  monopoly. 
The  first  considerable  contract  made  with  them 
for  a  supply  was  on  the  part  of  several  nnited 
British  houses,  and  stipulated  fur  a  fuur  years' 
exclusive  privilege  to  export  it  from  the  Isia  de 
Norte,  the  little  islands  of  Chincha,  or  other 
places,  to  the  amounty  if  required,  of  20,000  tons 
in  each  of  the  four  7aai%  and  at  the  nte  of  30 
dollars  per  ton. 

In  1841,  sevm  ftitish  vessels  bnwii^t  into  the 
ports  of  Britain  l,7;v!  tor.';  if  guano;  in  1842,41 
British  vessels  brought  12,003  tons,  and  3  foreign 
vessels  biooght  1,091  tons;  in  1843, 13  British 
vessels  brought  4,056  tons;  in  1844,  26G  British 
vessels  brought  81,002  tons,  and  I  foreign  vessel 
brought  207  tons;  and  in  1S45,  679  British  ves- 
sels brought  S19,?64  tons,  and  4  foreign  vessels 
brought  1,170  ton?  In  October  ISU,  agents  in 
Iiiverpool  and  London,  in  long  explanatory  kt- 
tera,  leoomnended  the  general  OSS  of  goano  as  a 
ibttilizer ;  and  in  the  following  years,  commer- 
cial enterprise  was  singularly  active  ia  import- 
ing supplies  firom  both  Psm  ead  lehaboe,  and 
agricultural  enthusiasm,  in  at  leist  tlie  most  im- 
proved districts  of  our  c  ;tmtry,  was  almost  as 
biugularlj  excited  to  give  the  new  muuuru  a  fair 
and  veiy  ample  trial. 

About  29,000  tons  of  the  total  quantity  brought 
to  Britain  up  to  the  oloee  of  1844,  were  estimated 
to  have  been  imported  from  Pera;  and,  previous 
to  the  same  period,  some  shipuicnts  of  it  were 
also  made  from  Peru  to  France.  But  a  portion 
of  that  brought  to  Britain — though  compara- 
tively a  very  small  psrtioa,  and  intended  no 
doubt  for  the  mere  purpose  of  experiment — was 
re-shipped  to  Jamaica ;  and  thus  a  manure  was 
seat  to  the  West  Indies  at  aa  altuaate  ocsli  ot 
£12  per  ton,  and  after  a  circuitous  voyage  of  5 
or  6  months  round  Cape  Horn  to  Britain  and 
backward,  which  with  proper  managemeal  might 
have  been  obtained  in  two  or  three  weeks  at  a 
cost  of  £3  across  the  isthmus  of  Panama  and  di- 
rect thence  to  Jamaica ;  yet  though  it  cost  much, 
it  promises  to  be  a  boon  to  the  planters,  and  has 
proved  itself  weli^dapted  to  tiiair  cultivation  of 
the  sugar-cane. 

The  estimated  amonat  of  the  lehahee  propor- 
tion of  the  general  irajwrt  up  to  the  close  of 
1844,  as  well  as  a  vidimos  of  Uxe  general  state  of 
the  guaao  trade  at  Oat  date^  are  sUted  in  the 
Mowing  ioedaet  terms  hj  Mr.  Waltoa:  <*Ac- 
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oenKnf  to  kitera  raedT^d  firom  lehabee,  and 

dated  towards  the  clo«e  of  August,  it  appears 
that,  up  to  that  period,  120  Teasels  had  arrired 
there  in  search  of  cargoes,  and  several  more  were 
also  «speete<i  Allowing  400  tons  to  be  the  aver- 
age stowage  of  each,  it  is  therefore  believed  that, 
in  the  course  of  the  current  year,  1844,  we  shall 
have  received  tnm  68,000  to  70,000  tons  of  gn- 
3. Tin  from  that  quarter  alone.  The  Trha1>f>e  vcs- 
sels  are  now  fast  arriving  in  different  parts  of 
the  United  Eiiigdoiiit  more  mptdaXtf  mt  Ltwr- 
pool,  where  the  abundance  cf  African  guano  has 
become  so  gre«t|  that  some  cargoes  on  board 
were  sold  at  mcitioBi  tad  othera  bought  in,  ow- 
ing to  fMBnnaimting  price  not  being  offered. 
Afi  an  encourapement  to  this  new  branch  of 
trade,  b)'  a  recent  order  from  the  Lords  Com- 
missioners of  Her  MajOTlj'a  Treasury,  guano, 
imp  .rted  in  British  bottoms  from  Ichaboe  or 
other  places  on  the  Africaa  ooa^  when  sold  at 
wotiam,  for  Out  €nt  time  hm  been  •xenpted 
from  the  payment  of  half  per  cent,  duty  hereto- 
fore obMged.  The  arrivals  at  Liverpool  have,  in 
last,  of  late  lo  tu  ontrtripped  tho  demaiid,  tint 
it  was  deemed  necessary  to  bond  several  cargoes, 
in  consequence  of  which  the  stench  emitted  from 
so  large  a  quantity,  stored  in  the  Queen'ss  Warc- 
lioaiea»  boeamo  w  intolerable,  that  at  one  mo- 
ment tiie  porters  employed  in  them  actually  re- 
fused to  continue  woricing."  He  then  states  that 
ahipiaetito  bad  oooiiiMDOod  to  ffambnrg,  that 
consideralil^  nrders  had  been  received  for  the 
vineyards  of  France,  and  that  a  demand  for  ez- 
portatioo  of  Afnoan  goaao  to  the  Bnropeaa  Coo- 
tinent  was  confidently  expected  to  increase. 

The  guano  imported  in  1841  sold  at  from  22s.  to 
288.  per  owt;  that  imported  in  184SaoId  at  from 
14b.  to  Ifis.  per  cwt. ;  and  that  imported  in  1843 
skjM  at  from  9s.  to  lOs.  per  cwt.  Toward  the  mid- 
dle of  November,  1844,  Pemvian  guano  sold  in 
Britain  at  .£10  per  ton,  and  lohaboo  guano  sold 
at  fr  .m  £!■;  1  2s  firl  to  £6  per  ton.  In  1841,  Pro- 
feseur  Johiutun,  io  a  oommunioation  in  the  Jour- 
nal of  the  Boyal  Agrieattaial  8oei«tf ,  detailed 
an  elaborate  inquiry,  by  appeal  to  exporimijiit 
and  to  other  tests,  into  the  true  value  of  guano, 
eoropored  with  tint  of  othor  manniei,  and  with 
the  ascertained  or  problematical  results  upon 
crops  grown  with  it ;  and  he  states  the  conclu- 
sion as  follows:  "  From  those  theoretical  consid- 
erations we  ahonld  uj  that  tho  practical  farmer 
ought  not  to  purchase  guano  at  a  higher  price 
than  208.  per  cwt., — a  price  which,  in  the  opinion 
of  Vx.  Pliwf,  the  fiwmer  maj  proAialilj  sifind  to 
pay, — which,  rxccorrlintr  ( ^  ^^r.  Wiuterfeldt,  would 
more  than  remunerate  the  importer, — and  below 
whioh,  aeoording  to  the  ehemiit,  an  artifitiel 
guano  of  equal  efficacy  may  be  prepared  in  Eng- 
land, and  from  the  superabundant  produce  of  our 
own  manufisetoriee.**  A  suggestion  was  made  in 
1846  that  our  government  should  be  asked  to 
negociate  with  that  of  Peni  for  the  rcfinc^on  of 
the  exp^.jn  duty  on  guano,  and  ih^t  aa  ai^ricul- 


utt»  a  (>e«uiiar  puinu  ocour,  ana  seem 
and  deep reddiib-brown  powder,  witt 
hard  lunps;  and  sone  of  tliesc  lumps 
most  eonnst  of  the  leest  deoempoew 


twal  dnh  thoold  be  formed  for  ondertakiiif  and 

managing  the  whole  trade  in  the  importation  of 
Peruvian  guano  ;  and  the  results  of  followicgout 
this  suggestion,  it  is  alleged,  would  be  the  reduc- 
tion of  the  cost  of  guano  at  teast  S8  per  ceni 
below  the  present  prices,  the  proper  regulating 
of  its  annual  supply,  and  the  preventing  of  add- 
tacatktt  whether  at  the  taking  np  of  tito  gnaao 
in  Peru  or  after  the  landing  of  it  in  Britain. 

Am^ftM  of  Gmomo. — The  guano  of  commerce  is 
eioeedmfly  (HvcrMfied  both  In  appearance  and  in 
chemical  compoaition.    Some  is  wholly  er  partUUy 
an  artificial  compound;  and  may  be  almost  eiidtesily 
<li versified,  both  in  it«  artificiijf  (•oii!ifitiKtit:4,  and  in 
the  kind  and  proportion  of  it«  genuiia-  intcnnizturr. 
Mo*t  is  very  perceptibly  intermixed  v\iili  id^uml 
mattent;  and  much  contains  a larp- h< it  veryranaLle 
amount  of  earthy  ingredients,  tak-  n  up  from  the 
ground  on  whieb  the  deposit  lay.   The  pars  guano 
of  eold  and  wet  eoontrici  has  a  general  appeaiaice 
corresponding  to  the  character  of  insoluble  salts;  v-A 
the  pure  gvumoof  hot  and  dry  countrirs  hm  agcnerid 
appearance  rorrL'S[>ondiiip  to  the  charartor  of  soluble 
and  evaporable  substances.    The  guano  of  different 
8p<^  in  any  one  district  presents  manjr  diversified 
appeanaecs  aeoordtng  to  its  compaiaitivo  pKntf,  to 
its  comparative  ife.  to  the  ftartieu&r  Imda  whteh  uve 
deposili-d  it,  and  to  the  particular  cir<'\ini.<itances  of 
wi'iithiT  and  exposure  which  have  modified  it, — The 
^rreater  [  irt  ot  the  rerin  iun  guano  brought  to  Hritaiii 
baa  a  peculiar  putrid  odour,  and  seems  a  slightly  daaip 

wder,  with  intermixtures  of 
arc  stones,  while 
I  portions  of  the 

pure  gimno,  and  exhibit,  when  broken,  a  whitish  sur- 
face  on  tlu-ir  fracture,  and  numerouif  interspentions 
of  small  crystals.  Another  rommoii  variety  of  im- 
ported I'ertui an  guano,  isdamp«r  than  tiic  preceding, 
smells  verv  di>tinctly  of  ammonia,  has  a  dark  pn  yi^li 
colour,  an  j  contains  more  atones  and  fiewer  hard  lumps 
of  partially  decomposed  guano  than  the  deep  reddish- 
brown  kind. 

The  African  guano,  while  possessinv'  niany  diver- 
sities within  itself,  is  iiggrefratt'v  le»<  dense  than  any 
of  the  imported  varielies  of  Peruvian  pimno,  ami  i» 
nearly  free  from  hard  lumps;  .^nd  in  many  instiuiee*, 
especially  when  it  is  pretty  dry.  it  abounds  in  small 
silky  cry  stals  of  oxalate  of  ammonia. 

The  cfaeaical  constitution  of  any  tmm  natural  variety 
of  guano  diflitrs  aeeording  to  its  age  and  comparative 
purity,  uiul  the  uiialy^es  of  the  several  varieties  of 
genuine  guario,  not  only  from  different  regions  but 
from  the  sainv  district,  ditfer  more  or  IcfS  from  on« 
another;  and  yet  the  chemical  ccMiatitution  of  each 
variety  may  be  nuid  to  have  akuidof  normal  cbaracter, 
while  that  of  all  the  genuine  varieties  can  both  be 
exhibited  in  a  eomparatf  ve  table,  and  redured  to  aa 
nvrni^re  estimate.  The  great  power  of  f,'uano  as  a 
maruirc  renders  every  possible  knowledge  ol  it* 
chemical  compoititioi)  important;  and  the  great  ('.i\er- 
sities  of  that  power  in  the  different  varieties,  as  wtU 
as  the  diversities  of  adaptation  and  the  diffitrences 
of  market-value,  render  a  iaigo  nunriier  of  special 
analyses  desirable. 

A* sample  of  Peruvian  guano,  bronpht  to  Ftirope 
by  Humboldt,  was  found,  according  tu  an  iin.aly:.is  by 
Klaproth.  to  consist  of  Id  per  ci  nt.  of  unite  of  am- 
monia, 10  of  phosphate  of  iune,  12*76  of  oxalate  of 
lime,  4  of  silica,  U  d  of  common  ealt.  !1B  of  sand,  and 
2B'7d  of  water  and  organic  and  cuiabustihle  matter. 
But  this  sample  was  evidently  ill  svleeted*  andceiw 
t«ined  so  very  nrach  silica  and  ailicious  and  ardllaee- 
ous  sand  as  to  be  a  totally  unfair  sperimen  of  any  of 
the  tolerable  ^.'oud  varieties  of  Peruvi  i-  lano;  and 
l>r.  lire,  who  has  amply  entitled  faiui»cil  to  be  re- 
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r«rded  u  wi  authority  on  the  «ubje«t,  etatee  iliat  be 
tiHil  iii-viT  nift  Ji  ^[''eciIoen  which  contnlnril  any  ap. 
pretiaLU:  ma^uUiy  of  clay.  Or  man  than  4  or  3  per 
cent,  of  silicious  Kami.  Another  aample,  brought  to 
Europe  by  Humboldt,  was  found,  accordin|^  to  an 
■MJjttf  by  Foureroy  and  Vauquelin,  to  conciatof  9  per 
eent«  of  m^ofwniiionia,  10-6  of  oxalate  of  ammonia, 
7  of  oxalate  of  lime,  6  of  phosphate  of  ammonia.  5*5 
of  «ultili:tlp  of  potash,  3  H  of  <iulphatc  of  sorfft,  4  2  of 
«al  aaiuiouiac.  14'3  of  phosphate  of  lime,  4  7  of  clay 
■od  »ati(i,  and  ;}2  3  of  water  and  orpanic  matter*. 

Twoanalyaca  are  quoted  by  Ijiebig,  and  seem  to 
Iw  txtemilfely  r^rded  as  of  much  authority,— the 
flMof  m  ipecimeB  fron  Liverpool  by  Bartelt,  and  the 
otfwr  of  •  ipedmeA  from  LIou  by  Volckel.  Bar- 
tel's  specimen  consisted  of  ()'5  per  cent,  of  muriate 
of  ammonia,  13-S51  of  osainte  of  ammonia,  '3-244  of 
iir  iti  I  ii;r;n)onia,  (5  2j  of  phosphate  of  ammonia,  O  G 
of  a  waxy  iuhstwice,  4  "227  of  sulphate  of  potash, 
ril9  of  t>ulphate  of  soda,  5*291  of  phosphate  of 
soda,  4'lfl6  of  pboaphate  of  magnesia  and  ammonia. 
0*1  of  eommn  tilt,  O'M  of  pho<<phateof  lime,  ir>-3ti 
of  oxalate  of  lime,  (Mt)t  <  f  alumina,  R  if  rc-Lilue 
insoluble  in  nitric  ami,  aiid  22  718  ut  water  and 
organic  siiHttiT'',  Vulckel's  specimen  con)«istcd  of  4'2 
per  cent,  of  muriate  of  ammouia,  10*6  of  oxalate  of 
aaasnia,  9  of  urate  of  ammoniA,  6  of  phosphate  of 
mmmUM,  &'&  of  tiUpbitte  of  potaali,  3  8  of  sulphate 
«f  todt,  tH  of  wilpMte  of  ma«rnesia  and  ammonia. 
14  3  of  phosphate  of  lime,  7  uf  uxalate  of  lime,  4  7 
of  re«i(lu«!  insoluble  in  nitric  Aud,  and  32'3  of  water 
md  organic  matters. 

An  analysis  of  guano  by  T.  Oellacher,  apo- 
thecary  at  Iniwbruck.  has  been  thought  worthy 
of  eooiidorabie  ollontiofi.   The  specimen  employed 
in  it  «rt»  of  m  brnwnisb-yellow  colour  ana  of  a 
Jcnobby  consistency,  the  |h  udery  portions  of  it 
being  mixed  with  bghtlanunaitd  cry«t4illine  portions 
in  white  Kruins,  from  the  size  of  a  peu  to  that  of  a 
pigMn's  ef;)^;  and  it  was  found  to  consist  of  12*2 
per  oent.  of  urate  of  ammonia,  17*73  of  oxalate  of 
•monio,  J*Sof  oxalate  of  lime»  6  of  pbwphate  of 
MUBOafa,  1 1*68  of  phosphate  of  ammoma  and  mag- 
nesia, 2p'16  of  phosphate  of  lime,  2  -25  of  muriate  of 
animonia,  0*4  of  common  salt,  0  8  of  rarlwnate  of 
ammonia,  1  65  of  carbonate  of  lime,  4  of  sulphate  of 
potash,  4-92  of  sulphate  of  soda,  1-Oti  of  humate  of 
iMinDunia,  075  of  a  wuj  aubstanee,  1*68  of  sand, 
4*^1  of  hfgroiflopie  water,  and  8  96  of  omnic  mat- 
ter.   Dr.  ITre,  bowover,  ttatts  that  OeUacher'* 
f.^iiijile  u  as  widely  different  from  all  the  fresh  sa  nf 
wh.cti  ijiiil  [mused  through  his  own  bands,  andcxprtosts 
a  conviction  that,  from  the  lar^fe  proportion  of  oxalate 
of  ammonia  which  it  contained,  it  was  by  no  means  a 
fiur  or  normal  spednien  of  guano.    Dr.  Ure  dso  says 
r«apectin(»  noi  only  OoUacher'f  analytb,  but  also 
the  analyses  «f  Bartelt  and  VSIekel.—and  the  re- 
mark applies  to  many  other  aimU^  ^  ulii  h  bave 
iHien  published  for  the  guidance  of  llie  purciiMtrs  of 
l^uano. —  ■  All  are  defective  in  not  showing  the  total 
quantity  of  ammonia  which  the  ^uano  is  capable  of 

S'ving  out  in  the  soil;  and  since  it  appears  that  the 
esbest  guano  abounds  most  in  potential  aounofiia,  it 
must  possess,  of  consequence,  the  greatest  fertilizing 
virtue." 

A«»»ly*C!«  of  twu  ki^ids  oi  guano,  widely  difTfront 
from  the  ordinary  uie*  of  commerce,  the  one  from 
Peril  aiid  ibe  other  iroin  Africa,  are  ){iven  by  Dr. 
Shier  in  hi^  edition  of  Sir  Humphrey  Davy's  Agricul- 
tural Cbemiitry.   litl  aample  of  tlbe  Peruvian  Vind 
wm»  dry,  cream^toiirwd,  singularly  fresh,  ren>«rk- 
•ble  for  having  most  of  it^  nt;rogen  in  uric  li.  id,  md 
Mremiog,  ffotn  itnaggre^tc  appearance  and  character, 
very  mmilar  to  the  white  variety  of  Peruvian  guano, 
90  bij^hly  appreciated  in  Peru,  and  very  rarely,  almost 
never,  ijicludcd  in  the  importations  to  Britain ;  and 
tbifl  aaanpteoonaiatod  of  6'6  ptrcmkof  wator»  271  of 


ammonia,  34*7  of  uric  add,  S'94  of  tntpliato  of  wrfa, 

0*86  of  common  suit,  0 AP'  of  alkaline  phosphates, 
1  -36  of  carbonate  of  lime,  I '.(■24  of  phosphates  of  lime 
and  magnesia,  and  4  52  of  silicious  grit  and  sand. 
His  sample  of  the  African  kind  was  from  Po^tsessitni 
Island,  and  was  dariwr.  damper,  and  denser  than  the 
ordinary  Icbaboo  giiano,  and  readily  parted  with  • 
portion  of  iU  water  tn  a  dry  atmosphere,  and  aaauined 
a  light  trrt  y  I'olour  with  a  glistening  appearance  under 
the  lens,  iitui  seemed,  from  its  contamiiig  numerous 
fronds  of  sea-weed,  to  have  been  collected  clo-^e  to 
the  beach,  and  also  contained  some  bones  of  birds 
and  toftaof  aeol'thair:  and  this  sample  consisted  of 
30-8  per  cant.  «f  mtar,  of  annooia,  S-6  of 
olmle  and  hanie  adds.  1  •M  of  aulpbato  of  loda.  2*45 
of  common  salt.  2  61  of  alkalim  |  hn=phate3.  a  trace 
of  carbonate  of  lime,  I7"9f)  of  pliuj.i.L.aes  of  lime  and 
magnesia,  and  11-64  of  mIicious  gnt  and  sand.  l>r. 
Shier  tabularly  exhibits  these  two  analyses  along 
with  analyses  of  a  light  brown  sample  oanaiderably 
damper  than  Ma  flnt.  but  from  the  aama  cargo,— of 
a  fine  aample  of  tbe  lighter  brown  Peramn  aorta,— 
of  a  drier  and  darVrcr  Pi  T'ivi  in  snmple,— and  of  a 
sample  of  tbe  ordinary  ichithm;  guaiio  of  commerce; 
and  he  observes  in  reference  to  the  win  1*.  ,  *  Tt  \\  c 
appear  from  them  that  the  African  guanos  are  uiure 
decompoeed  tfwo  most  of  thoae  fipom  South  Amerin. 
If  this  pfWt  to  bo  always  or  generally  the  caae,  it 
win  beeonc  a  matter  of  the  greatest  importance  to 
nsf  iTtfiin  whether  the  frch  K  imnosare  decidedly  more 
p<Tmaiient  in  their  effect  thiui  the  decora  posted  ones; 
for,  if  so,  the  two  kinds  to  be  used  most  ccononiically, 
would  require  to  be  applied  at  very  different  periods 
of  the  ordiamv  ratawwe,  mid  peihapt  to  difieiant 


recult  of  a  nmnber  of  amdyan  of 

rterformed  withtl;i'  pTv.itc^;  ciueand  with  tbe 
Mill  ot  ths  most  coaip!«ie  ajjpairttu-i,  by  Dr.  Ure,  for 
the  London  and  Liverpool  co-ugents  of  the  Peruvian 
and  Bolivian  governments,  exhibit*  1  |>er  cent,  of 
silicious  sand,  1 1  of  water,  25  of  phosphate  of  lime, 
IS  of  ammonia,  phosphate  of  amoionta,  oxalate  vi 
amnHnria,  and  phosphate  of  nagoesia,  and  50  of 
ftiotized  animal  matter,  including  urate  of  ammonia, 
and  assumes  the  »econd-last  of  these  items  to  contain 
altogether  from  5  to  9  of  ammonia,  and  the  last  to 
be  capable  of  aiTording  from  8  to  16  per  cent,  of 
ammonia  by  slow  decomposition  in  thcaoiL    A  sun- 

K'  of  drjr,  palo-|clloir  UoUvion  gfmo,  eonaidered  by 
.  Ure  to  be  a  type  of  tbe  flubstaoee  In  ita  beat 
stati ,  v  as  found,  aner  being  freed  frum  a  fewobvious 
mlermixtures  of  small  gTHinte  fraguieiiis,  to  consist 
of  (i  o  per  cent,  of  water,  j  of  urea,  7 'J  of  snlphate 
of  pota*h,  5  of  common  salt,  5*6  of  bipbusphate  of 
ammonia.  0*6  of  oxalate  of  ammonia,  2"25  of  siliea, 
9  of  Bubsboapbate  of  lime,  1  -Sift  of  phoaphate  of  mag* 
ne^  and  ammonia,  15*27  of  urate  of  ammonia,  and 

41  73  of  undefined  otatised  ortntnr  matter,  afford- 
ing with  the  other  nitrogenous  prmcii  U  ,  17  U5  parts 
of  ammonia.  A  sample  from  the  C'Li  t  l  ii  l-l  u  ds,  of 
nearly  the  same  colour  and  dryness  as  tiie  preceding, 
was  found  to  consist  of  8  5  per  cent,  of  water,  G  of 
anlpbate  of  potash,  witb  o  little  sulphate  of  aoda,  S 
of  muriate  of  ammoida,  14*83  of  phosphate  of  am> 

nio:ii;i,  1  of  scsquir,i,l'Oii,it,'  (if  :inin!unia,  2  of  sulphate 
ol  iiinuionia,  li  '23L,i  uxal.ut  ot  .numoiiia,  H  UjoI  urea 
and  »olui)le  organic  matter,  1*25  of  silica,  y-j2  of  un- 
deliiieij  orgamc  uiatter,  14'73  of  urate  of  ammonia,  1 
of  oxalate  of  lime,  22  of  subpbosphate  of  lime,  and 
4'A  of  pboapbata  of  oiafnciia  and  ammonia  t  and  it 
contained,  within  tbe  ammoniaeal  principlee,  a  total 
per  centage  of  0  8  of  ammonia.  A  pritne  inmplc  of 
African  guano  consisted  of  215  per  cent,  of  water, 
2i  i  <  !  II liphospliate  ot  lime,  ,1  of  nmgiiesian  pho^p|j»te 
uf  aininuuut,  1  of  silica,  1  5  uf  ulkaluie  sulphate  and 
muriate,  and  50  of  decayed  organic  matter,  with 
pboa|ihate  of  ammonia  and  alittlc  carttooatc;  and  eibcr 
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Mmplcf  of  AfriciiA'  guano  dlbrclcd  Irom  24  to  36 
per  cwit.  of  mowtuni,  A«m  5  to  7  of  photphste  of 
ammonia  with  a  little  carbonate,  from  85  to  95  per 

Ci'iit.  of  siiliphosiihatf  ofliiiu',  5  nr  H  uf  iho  ONlgnegiaii 
pliuttpbate  of  ainiuuriiii,  more  or  ie««  "iriffttf  from 
the  decomposition  of  uric  add,  «Md  finm  8  to  5  par 
cent  of  fixed  alkalina  m.\U, 

TbeM  details  of  anal  v mi  are  tediow*  wd  mnr  at 
firat  Bt|,Hit  seem  utmeceijuiril/  a>ultipli*d;  yet  all  we 
have  given,  and  fwrhaps  a  nuniber  moee,  are  necea- 
«ary  in  order  to  afford  hint',  for  tlie  -i  tn  tiini  of 
guano,  and  to  evinre  the  grent  variety  ot  it,-,  tiiurac- 
ter,  the  broad  difft  retices  of  its  value,  ami  the  wide 
range  of  its  adaptatiunn.  8ome  of  the  contiicting 
aiiHiyses  may  be  understood,  too.  as  pointing,  not 
only  to  importatione  from  differeiit  nvioos*  or  to 
cargoea  fWMB  diffimnt  deporita  or  in  diffmnt  aeaaons, 
but  soinefiiiics  to  the  j-iiano  of  a  single  sliipmcrit  or 
even  of  a  single  box.  For  exuiiiple,  one  of  two 
small  portion?!  taken^  at  rHtidom,  by  Professor  John- 
ston, from  a  box  of  about  20  pounds'  weight,  was 
found  by  analyses  to  consist  of  1  '8  per  cent,  of  sul- 
pliat«  bf  aoda,  80*3  of  eonoion  salt  with  •  UtUe 

rihosphato  of  aoda,  44*4  of  pboapbate  of  lime  witb  • 
ittle  phoi<phate  of  magnesia  and  carbonate  of  lime, 
and  23*5  of  water,  salts  of  ammonia,  and  organic 
matter  expelled  iiy  a  re<i  he;it ;  iu»d  the  Other  portion 
wm  fuuitiii  to  consist  of  114  per  cent,  of  commufi 
salt  with  a  little  sulphate  and  phosphate  of  soda, 
29'3  of  phosphate  of  lime  with  a  little  phosphate  of 
magnesia  and  carbonate  of  lime,  7  of  ammonia,  O'B 
of  uric  acid,  and  51*5  of  water,  carbonic  acid,  oxalic 
acid,  and  other  principles  of  organism  expelled  by  a 
red  beat.  Cargoes  of  j;uaiio,  also — us  may  be  abun- 
dantly inferred  frotn  !*oine  of  our  «tatemeiitj>  rcsperting 
both  the  physit-al  and  the  economical  history  of  the 
manure — are  sometimes  enomoosly  deterioruted  by 
mixtures  of  allttvium  aild  detritut,  and  may  be  re- 
catded,  in  tlw  anrcfaitr,  as  exceedinrijr  ditferent 
from  OM  tBother  la  tin  proportion  or  wertblem 
earthy  matter  which  they  coj  t  tiit:  y>  t  [itrt*:  nf 
gravel,  and  all  other  obviouAly  alluvial  and  detntai 
fragments  which  admit  uf  easy  mechanical  separation, 
are  totally  left  out  of  the  account  of  mo^tt  of  tbe 
analyses  which  we  have  quoted,  as  well  as  of  others 
wliiat  bare  beeo  publinhed  for  the  cuidanca  of  par- 
cbaaem.  The  two  lamples  just  allwted  to,  aa  twen 
from  one  box  and  analysed  by  Professor  Johnston, 
t  ontained  respectively  8  per  cent,  and  1'2  per  cent, 
of  Kand ;  other  gpj  '  iiii^iis  of  good  imported  guano, 
examined  by  the  same  aiialyi't,  contained  Arom  2  to 
nearly  1 1  per  cent,  of  sand ;  and  one  of  the  sped- 
mem  brought  bone  by  Uamboldt,  aa  w«  lormerly 
aaw,  contamed  SS  per  cent,  of  ailica  and  eanl. 

"  Dr.  Von  Martius,"  aaya  Dr.  Ure,  **  propoeea 
to  use  tbe  degree  of  aolubiltty  of  the  guano  in 
water  a  ucoJ  criterion  of  its  quality  ;  but  this  is 
a  moet  tailaciou^  teiit.  Sound  guano  contains  from 
20  to  25  per  cent,  of  insoluble  urate  of  ammonia ; 
nearly  as  much  undefined  animal  mattar,  along  witb 
from  15  to  20  of  aartby  pho.ipbates,  leafiiv  no  more 
than  50  or  55  per  eent.  of  soluble  matter,  exdutive 
of  moisture;  whereas  decayed  guano  yields  often 
60  to  70  jicr  cent,  of  its  weight  to  water,  in  con- 
sequence of  the  uric  acid  and  animal  matter  being 
wasted  uway.  and  the  large  portion  of  moisture  in  it, 
tbe  latter  amounting  very  orten  to  from  25  to  35  per 
eent.  Tbe  good  Peraviaa  guano  doea  iwt  lose 
aum  tban  firom  7  to  9  oer  eent.  by  drying,  oven  at  a 
beat  of  219^  P. ;  and  tbia  toaa  nee««aari1y  faidodea  a 
little  ammonia.  Kach  arialysi<i  uf  guano  executed 
for  the  iijforumtion  of  the  farmer  should  exhibit  defi- 
nitely and  accurately  to  at  k.ist  1  per  cent. :  — 1. 
The  proportion  of  actual  ammonia.  2.  The  propor- 
tion of  ammoTiia  producible  also  from  tbe  uric  acid 
and  aiotised  animal  matter  present,  and  wbidi  may 
be  oalled  the  potentfad  ammonia.   Tbii  ia  a  meet 


valuable  product,  wbldi  is,  bowavar,  to  be  oUained 

only  from  well-preserved  dry  guano.  S.  Tbe  pro- 
portion of  uric  acid,  to  which  if  1-1  Ith  of  the 
wei^'ht  be  added,  the  quantity  of  urate  of  ammonia 
is  given.  4,  The  proportion  of  tbe  pbosphat^^  of 
lime  iind  magnesia.  5.  The  proportion  of  fixed 
alkaline  salts,  distinguishing  tbe  potash  from  the 
soda  salt!*:  tbe  foroMr  being  more  valuable,  and  less 
readilf  obtainable;  tba  bitter  can  be  obtained  by  the 
lueor  eoamon  salt,  Wheat,  jH-n*e,  rye,  and  potatoes 
require  for  their  succes-fr!  <  li  i  v.ition  a  soil  contain- 
in?  alkaline  salts,  especially  those  of  potaiih.  fl>. 
The  projjortion  of  sandy  or  other  earthy  matter, 
which  in  genuine  guano,  carefully  collected,  never 
exceeds  2  per  cent.,  and  that  is  silica.  7.  The  pro- 
portion of  water,  leparable  by  tbe  beat  of  212''  F. 

"  Tbe  farmer  abottldoefcrpurcbase  guano,  except 
its  cii(n[)osition  in  the  preredinc;  particulars  be  war- 
ranted by  the  analysis  of  a  competent  chemist,  lie 
sltould  cork  lip  in  a  bottle  a  li.ilf-pound  sample  of 
each  kind  of  guano  that  be  buys;  and,  if  bis  crop 
should  disappoint  reasonable  exj'ictation,  be  should 
caUH  tbe  samples  to  be  analyzed;  and  should  the 
reaalt  not  correspond  to  tbe  analysis  exhibited  at  the 
sale,  he  is  fairly  entitled  to  damages  for  tbe  loss  of  his 
labour,  rent,  crop,  &c.  Tbe  necessity  of  following 
tliis  luivice  will  ujipear  on  conMcicrii  i.,' the  delusive, 
if  not  utterly  falite,  analysis  under  which  cargoes  of 
guano  have  been  too  often  sold.  In  a  recent  case, 
which  came  under  my  cognisance  in  consequence  of 
having  been  employed  professionally  to  analyze  the 
identical  cargo,  I  found  tbe  guano  to  be  nearly  rotten 
and  effete,  containing  altogether  only  2^  per  cent,  of 
ammoiiiii,  ^  [ver  cent,  of  urate  of  ammonia,  nearly 
S)  of  sea-s.ilt,  "2-1  of  watt  r,  an<l  4oi  of  earthy  phos-  » 
phate*.  Now,  this  liirge  carf;o,  of  many  hnntiretl  | 
tous,  fetched  a  high  price  at  a  public  sale,  under  the 
exhibition  of  the  following  analysis : -17*4  per  cent, 
of  urate  of  ammonia,  ammoniaeal  lalts,  and  decayed 
animal  matter,  48*1  of  phospliate  of  lime,  phosphate 
of  matjnesia,  and  oxalate  of  lime,  10"8  of  hxed  alka~ 
line  salts.  14  of  earthy  aiid  ^tony  matter,  and  22'S 
of  moisture.  The  purchasers,  I  was  t<jld  by  the 
broker,  bought  it  readily,  under  a  conviction  that 
tbe  guano  contained  17*4  of  ammooiai  tbou^  the 
proportion  of  nowionia  is  not  atated. 

"  By  tbe  following  bypotbetieal  analysis  much 
gua;io  ha.<«  been  well  sold:  Bone  eartli.  .15;  lithie 
acid,  \c.,  15;  carbonate  of  ammonia,  14;  orK.inic 
matter,  100.    I  am  quite  certain  that  no  ••uinplc 

of  gu&no  can  contain  14  per  cent,  of  carbonate  of 
ominonia — a  very  volatile  salt,  it  may  contain  at 
tbe  utmost  5  per  cent,  of  the  carbonate:  but  such 
guano  must  have  been  acted  upon  powerfully  by 
humidity,  and  will  therefore  contain  little  or  no  uno 
acid.  In  the  ver^  elaborate  examination  of  guano 
by  T.  Oellachcr,  it  is  said,  that  if  a  filass  ro<l  dipped 
into  muriatic  acid  be  held  over  guano,  strong  iumes 
are  developed;  and  the  solution  of  guano  has  an 
alkaline  reaction  witb  litmus  paper.  These  pheno. 
mens  evident!  v  indicate  tin  preaence  of  carbonate  of 
aaunoniB,  and  of  coana  a  jpartially  decomposed 
guano:  for  sound  Cbindia  and  BoHrian  guano  have 
an  acid  reaction,  proceeding  from  the  pi^ominance 
of  phosphoric  acid.  Farmers  frequently  jildge  of 
tbe  goodness  of  guano  by  the  strenijth  of  the  ammo' 
niacal  odour;  but  in  this  judgment  they  may  egregt- 
ously  err,  fur  tbe  soundest  guano  has  no  smell  of 
amniooia  wbatever:  and  it  begins  to  give  out  that 
smell  only  wben  it  is  more  or  less  deeompoakd  and 
wasted." 

Tbe  surest  criterion  of  tbe  soundness  of  guano, 
according  to  the  same  writer,  is  the  proportion  of 
ammonia  which  can  be  extracted  by  the  action  of 
hydrate  of  aoda  and  quidclime.  We  obtain,  by  tbis 
proeesa,  w>t  only  tb«  ready-focmed  ammonia  from  its 
several  saline  compomi^,  but  also  tbe  amnmnia  pro- 
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dad1>1«  fttm  ih«  urfe  «d(l  md  from  the  tnwWlne*^  i 

animn!  iii.itt.^r,  Tf,fs,'  tv.-i:i  liMrr  sn'i^tiiiirr-*,  thrnn^h  | 
often  i.'tjui|jai"<il.! vi'ly  Ijltit'  itlteiuletl  to  (jv  !ii.;iU-i-. 
constitute  the  most  duralili-  fund  of  nitriu  i  i;  f  i.'  ttir 
nntrition  of  pl«nU.  Both  uric  acid  aiid  urate  uf 
ainmnnia— IIm  UttCf  of  which  contains  ten-elcventha 
of  the  fofawr^-iM  nenrly  insoluble  in  water,  and 
eoBllirae  fiasd  at  ordinary  tcmpenitaree ;  ami  tht^y 
eooprise  one-third  of  their  whole  weight  of  nitrogen, 
and  give  it  out  continuously  and  prof,'rcn.-(ivcly  to  the 
fiiiil.  Trie  Hcid,  under  the  influence  of  ox  .  l-  -i  a  d 
a  certain  temperature,  undcrgoen  a  retiMrkaMe  oene^ 
of  transformative  decomposition,  and  produces  allan- 
toin,  uTMk,  and  oxalic  acid,  while  the  last  of  these 
products  itaelf  forma  new  combinations,  and  •wntO' 
ally  passes  into  carbonic  acid.  **  Frona  these  roeta- 
morphoses,"  reoMrltt  Dr.  Vn,'**Wt  Can  readily 
iinder-'tnnd  how  i n ' i <  h  oxalate  of  ammonia  and 
iinie  is  reported  in  uiaiiy  aiialy<«es  of  f^iiimo;  thout^h 
none,  I  believe,  i»  to  lie  found  in  the  normal  state, 
as  it  is  occasionally  imported  from  the  Chinrha 
Inlands  and  Bolivia;  nor  were  any  oxalates  found  in 
Che  dung  of  th«  faonet  m  aoal^yied  bj  Dr.  WoUaa- 
ton,  or  of  tho  wm  eagle  aeeording  to  the  analysis  of 
Coindet." 

Gross  adulterations  or  spurious  imitations  of  guano 
ran,  with  little  dilTirulf  y,  W  so  skilfully  tuanufaetured 
as  to  possess  the  colour,  the  sineil,  the  consistency, 
and  the  general  appearance  of  genuine  guano.  Any 
bmen,  thwefora.  who  have  not  opportunity  or  incli- 
mtion  to  ute  precautiona  fbondcd  on  anal^aet  of  gua- 
ma,  ought  to  purchase  only  at  prices  which  seem  to 
be  a  fitir  equivalent  for  the  particular  kind  of  genuine 
fiiano  whirh  they  select,  and  oidy  from  parties  who 
have  evinced  thorough  honesty  in  deaiing,  aiid  who 
always  display  a  willingness  to  submit  their  specimens 
to  chemical  analysis.  So  simple  a  circumstance  as 
the  occurrence  M  birds'  feathers  in  guano  oitgbt  not 
to  deodTO  Hair  one ;  for  the  feathers,  of  couree,  can 
eanlf  be  artioeially  intermixed.  The  undue  heavi- 
nes.H  of  a  spcrimcn,  and  the  rhararter  of  the  residue 
from  coml)u-<tion,  are  sometimes  facile  and  derisive 
rrifcria.  One  sjiuriou!*  composition  offered  for  *iile 
as  Peruvian  guano  was  found,  by  analyus,  to  consist 
of  31*5  per  cent,  of  coflUBOB  salt,  28  of  common 
aiUaoiu  eaod,  6*2  of  eOMtiM,  4  of  phoepbate  of  Itme, 
2S'3  of  orguiie  euitter  mND  bad  guano,  and  8  of  wa- 
ter; but  tiiis  trash  did  not  require  analysts  for  its 
detection,  for  it  had  a  specific  gravity  of  2  17,  while 
good  fresh  guano  has  a  specific  gravity  of  only  1"66, 
and,  when  burned  upon  a  red-tiot  «hove1,  it  left  a 
Uadc  liMd  met  of  ealt,  sand,  hikI  copin-raH,  while 
gannino  gtuwo  leave*  s  white  ash  of  phosphate  of 
lime  «id  magnesiai  ao  that  it  might  have  been  readily 
detected  by  either  gauging  or  burning  it.  But  arti- 
ficial preparations  in  imitation  of  guano,  whether 
passed  off  fur  actual  guano,  or  somewhat  honestly 
though  very  inappropriately  called  artificial  guano, 
are  exceedingly  various  in  both  appeanmre  and  com- 
poMtton;  and,  though,  in  the  present  rapid  progress 

dMBieo-agricultural  sdenoe,  artificial  viztares  of 
more  real  value  or  higher  fi^Uiing  power  t>ia-i 
genuine  fresb  guano  may  possibly  be  soon  discovei  I, 
yet  most  of  the  artificial  guanos  hitherto  produced 
•re  pushed  off  at  prices  fiu-  above  their  real  value, 
and  cannot  be  idJod  OH  ftf  proper  ftrtiliiiiv  aetioB 
on  the  soil. 

The  native  liritish  guanos  mcntionod  inovrootiee 
of  the  physical  history  of  the  manure,  poaieie,  ac  was 
there  at^ed,  a  very  diifirrent  eonatitution  horn  tbe 

Peruvian  and  Afri'  u:  ['  innoH.  Hiid  contain  a  fximpara- 
tively  large  intermixture  of  silicioui  *and.  The 
Scarborough  guano  has  a  light  hrown  colour,  seems 
a  mixture  of  a  fine  powder  with  bits  of  straw  and 
cbair  and  with  a  little  sand  and  gravel,  and  emits  a 
peculiar  tmeil,  but  doee  not  give  off  an  •mmonneal 
odour  tlU  BeisteBed  and  nrixed  with  linw;  and.  ae- 


I  cording  to  a  eeane  yet  auffielent  analyns,  it  coimsta 

I  <  f  ()  per  cent,  of  hygromelric  water,  24  of  organic 
inntter,  chielly  vegetable,  iriKoluble  in  water,  aiid 
( ■fstructilde  by  fire,  10  of  saline  matter,  soluble  in 
^v^t4:T,  aTid  containing  lime,  potash,  ainiiiuriia,  mag- 
nesia, muriatic  acid,  sulphuric  arid,  and  nitric  add, 
31  of  matter  ind^tructible  by  fire  but  aoluble  in 
muriatic  add,  and  cooattting  chiefly  of  phoipbate  of 
lime,  with  a  little  carbonate  of  lime  and  magriesia, 
and  39  of  matter  indestroctible  by  Are,  inaoluhle  in 
niurintic  acid,  and  consisting  principally  of  nilicious 
»nnd  and  gravel.  The  guano  of  the  Little  Pentland 
.Skerries  exists  in  firm  lumps,  has  a  dirty  brown  co- 
lour, ocrarionally  speckled  with  white,  emits  a  pecu- 
li:tr  smell,  not  unlike  that  of  sea  weed,  and  unmixed 
with  any  ammoniacal  odour,  gi  ve»  off  a  pretty  atrong 
smell  of  aumioaia  when  triturated  with  lime,  and 
appears,  when  carefully  examined  through  the  mi- 
croscope, t«  be  composed  of  a  fine  granular  matter, 
particles  of  silicioiis  sand,  and  minute  fragments  of 
sea-itbells  and  of  weed ;  and,  according  to  a  coarse 
analysis,  it  comprises  8  per  cent,  of  hygrometric 
water,  4  of  matter  aoluble  in  water,  and  oooriatiM 
principally  of  muriate  of  ammonia,  and  nitrute  and 
sulphate  of  lime,  with  a  tnice  of  common  salt,  28  of 
matter  destructible  by  fire,  nearly  insoluble  in  water, 
and  co'isisfinij  of  a  mixture  of  vegetable  and  animal 
principleK,  'M  ii  of  matter  indesiructtble  by  fire,  and 
consisting  of  carbonate  and  phosphate  of  lime,  with 
a  trace  of  magnesia,  and  a  little  !<u1ph.ite  of  lime,  and 
29*4  of  matter  indestructible  by  tire,  and  consisting 
of  silicious  sand.  Britiah  fuanoa,  therefore,  in  spite 
of  their  wide  diflbrenee  of  ebsracter  fmm  Peruvian 
guanos,  canrinr  fi-it  [u)^-..'--  r.n'.ii  riiniuri.il  power, 
and  are  abuudantly  wurUiy  ut  bciitg  sought  out  and 
collected. 

The  Fertilising  PotMT  ^  Guano. — Guano  owee 
much  of  itfi  fertilizing  power  to  its  being  a  well- 
tempered  mixture  of  a  considerable  or  even  largo 
number  of  tbe  substances  and  proximate  princi- 
ples which  cultivated  plants  roqniTc  f  r  their 
growth  and  perfect  devolq^ment.  1 1  o w«;9  a  good 
deal  alto  Cothepartieular  traasfbrmatiTcdeooin- 
l>ofition  of  some  of  these  suhstanccR,  and  to  the 
barmonioua  and  auooossive  resolution  of  all  in  an 
order  suited  both  to  the  stages  of  growth  in  thft 
first  crop,  and  to  tiie  gradations  of  progreea  in 
an  ordinary  rotation.  It  owes  a  little  likewise 
to  tbe  presenoo  of  common  salt ;  which  is  derived 
partly  thnNigh  the  same  medium  as  the  olhsr 
substances,  tind  jmrtly  from  the  saline  vapours 
prevailing  over  the  whole  surface  of  the  guano- 
dopoeitfl ;  and  whidh,  though  variable  ia  qatatity, 
ie  .i  i'vnv?  sufficiently  present  both  to  take  a  part 
in  the  general  transformationa  of  the  mantire,  and 
to  aid  tbe  other  iogrsdiflints  in  producing  tlicir 
full  effect  upon  the  living  vegelaUe.  Yet  these 
threo  aouroea  of  the  fertilizing  power  must  be 
regarded  as  oolf  seooodfauy  or  a^ective ;  while 
the  primary  and  subetantive  sources  are  ammonia 
for  promoting  the  early  growth  of  plants,  and 
])boephate8,  particularly  the  phosphate  of  Uuie, 
for  promoting  their  healthy  and  luxoiiaat  ma- 
turity; and  in  all  thoroughly  good  guano,  the  ! 
former  of  these  sources  contains  a  reserve  for  the  1 
afl«»<»opaofaTOtatioii,ae  wttUasao  hnnicdiate  | 
supply  for  the  first  crop,  while  the  latter  slowly,  i 
steadily,  and  equably  expends,  itaelf  throughout  1 
*  liiBltud  «oane  of  yeats. 
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The  ready-formed  ammoiua,  existing  in  the 
saline  forms  of  carbonate,  sulphate,  muriate, 
phosphate  and  oxalate,  is  a  hlgbl/  imporUnt 
prinoipb  in  all  animal  manorea,  wlMthcr  natural 
compounds  or  artificial  composts,  and  probably 
acts  a  most  eaergetio  part  on  all  cultivated  veg^ 
taUes  in  vwrj  Snmte ;  and  the  eomiMmti^lj 
high  proportion  of  it  which' occurs  in  guano,  ex- 
plains the  great  power  of  that  manure  in  giving 
eztnonUimy  li«dth  and  -vigour  to  young  vege- 
tation. Sec  the  article  Axmonia.  But  the  am- 
monia which  is  slowly  and  steadily  produced  by 
the  combination  of  free  hydrogen  with  the  nitro- 
gen evolved  from  the  undefined  animal  principles 
of  guano,  and  especially  from  its  uric  acid,  is  of 
still  higher  importance,  both  for  sake  of  the 
great  powar  witli  wliieh'  it  acts,  and  on  aaoounl 
of  the  Inrrri:  jimportion  which  it  beftrs  to  the 
weight  and  volume  of  its  source.  Pure  uric  add, 
under  tbe  noit  fiiTonrabla  drenmataaoea,  though 
seldom  if  ever  under  such  as  occur  in  nnturc, 
might  yield  40  per  cent,  of  pure  ammonia ;  and 
— as  luui  already  been  made  apparent  by  our 
statements  respecting  the  analyses  of  different 
kinds — Peruvian  gtiano  is  rich  in  uric  acid  in 
the  degree  of  its  fresh dssb,  and  when  nearly  quite 
fresh  is  singularly  rich  in  it.  The  newly-dropped 
exrrctions  of  the  gannet,  after  being  dried,  were 
fuuod  by  Pr.  Wollaston  to  consist  almost  wholly 
ofnrioaoid;  aadthaacdideaeretiooaof  fheaea^ 
eagle  were  found  by  Coindet  to  consist  of  B-l-fi/) 
per  cent,  of  urio  aoid|  9*22  of  ammonia,  and  6*13 
of  phoqihata  of  Hma.  We  can  aaally  nndeiatand, 
therefore,  why  the  ancient  Peruvians  found  quite 
recent  guano  so  much  more  powerful  than  oldish 
guano, — why  they  skinmed  off  the  new  deposits 
year  by  year,  and  left  the  ancient  accumulations 
comparatively  undisturbed, — ^why  they  so  rigidly 
protected  the  sea-fowl  from  d^trucUon  or  dis- 
lurbanoarHnd  whj  the  redast  guano  conthiueB 
at  the  present  day  to  bring,  on  the  coast  of  Peru, 
so  much  higher  a  price  than  oldish  guano. 

White  theammoniacal  principles  of  guano  affi- 
Ihito  it  t"  tho  Htri  ingest  and  best  kinds  nf  >ir  Jitiarv 
animal  manures,  its  phosphates,  particularly  its 
phoepltate  of  lime,  affiliate  it  to  boBe^nannre ;  so 
that,  in  a  general  view,  it  performs  the  aggregate 
of  fertilizing  action  which  might  be  expected 
from  a  compost  of  bone-dust  and  the  animal  por- 
tions of  prime  farm-yard  manure.  Though  agri- 
cultural plants  well-fed  with  ammonia  spring  up 
of  a  bright  green  colour,  and  shoot  upward  with 
vigour;  yet,<ifile«theyhavealaoadaeaDpiilyor 

phosphatcF,  y  nt  vnr  attain  a  healthy  mnturity, 
or  produce  an  adequate  return  of  nourishing 
food.  Beetheartide  PnoaraAvm  Bone^uirare 
owes  much  of  the  power  and  nearly  all  the  perma- 
nence of  its  fertilizing  action,  and  in  consequence 
most  of  its  suitableness  for  the  rotational  hus- 
bandry, to  its  great  wealth  in  phosphate  of  lime ; 
for  while  its  organic  principles,  for  the  most  part, 
decompose  and  disappear  in  one  season,  or  at  tbe 
utmoak  in  two  laaaona,  ita  phoaphate  of  lime  er 


bone-earth  remains  long  in  the  land,  and  is  very 
slowly  and  quite  steadily  withdrawn  from  the 
soil  by  the  crops  and  other  natural  agencies. 
Kow  gnano  is,  weight  for  weight,  00  par  cent, 
richer  in  phosphate  of  lim?,  tfinn  even  crushed 
bonra ;  and,  in  the  same  proportion,  must  it  act 
with  permanently  ftitiliaii^  powampon  tbe  ariL 
"Th:9  f  iot  "  remarks  Professor  Johnston,  "is  of 
great  practical  importance.  If itrote  of  aoda,  so 
mndi  naad  of  brte,  and  lo  deoerving  of  mora  ex> 
tensive  trial,  may  be  washed  out  of  the  soil,  where 
the  earthy  part  of  the  guano  would  remain;  it 
may  cease  to  exert  a  marked  influence  after  a 
single  crop,  where  it  is  scarcely  possible  that  the 
pho!?p>intr>!i  of  the  guano  should  cease  to  act ;  and 
it  may  fail  to  bring  to  maturity  crops  of  com  or 
to  fin  the  ripened  ear,  when  the  gnano  would 
supply  to  the  grain,  among  other  su^stinces,  the 
earthy  phoaphates  also,  which  the  seed  coatains 
aa  a  neeeanij  eomtltaeiit**  An  csMaa  of  tbe 
nitrogenous  power  of  a  manure  over  the  phos- 
phatio,  whether  the  former  be  derived  from  am- 
moniaoal  salts,  fnm  aaotiaad  animal  principles, 
or  fh)m  the  nitrates  of  soda  and  potash,  has  the 
serious  disadvantage,  too,  of  so  flushing  up  a  crop 
as  to  make  it  look  luxuriaiit  and  promising, 
while  its  weight  of  corn  may  be  disproportion- 
ately small  and  exceedingly  disappointing;  and 
hence  the  vast  practical  value  of  a  ooncurrenee 
of  great  annoidaaal  wealth  wiCh  aqiia%  great 
phosphatie  wealth  in  the  eoaatitntion  of  all  good 
guano. 

flom*  ennpleB  of  the  eortneidinarily  fbrtiH^ 

ing  power  of  guano  in  Peru  were  given  in  our 
account  of  the  economical  history  of  the  manure, 
and  more  might  be  given  here;  bat  none  of 
them  ought  to  be  taken  as  an  index  of  what  gu- 
ano can  effect  in  Britain.  Where  the  soil  is  arid 
sand,  and  rain  seldom  falls,  and  dews  are  cumpa- 
rativdjr  rare,  and  the  prevailing  temperature  is 
hijrh,  ;:^inno,  with  tho  help  of  irrirntinn,  makes 
the  plant  rush  rapidly  and  luxuriantly  up  to 
matttrfty  belbre  the  homing  sun  and  the  psiroh- 
iiii.'  winds  have  time  to  scorch  anl  wither  it; 
but  in  the  strong  soil*  and  cold  climate  of  Bri- 
tain, and  under  the  abundant  melatora  wliieh 
almost  constantly  prevalli^  it  performs  a  widely 
djffer<>nt  course  of  action,  and  must  always  prtv 
duoe  effects  of  a  far  tamer  and  less  rapid  charao- 
tcr.  But  the  malign  influence  which,  on  the 
other  hand,  has  been  occasionally  ascribed  to  it, 
is  incomparably  more  fanciful  than  extravagant 
Botiona  of  ita  fertilialng  power.  The  dropping! 
of  gecso,  when  they  He  undiluted  upai  growing 
gnus,  speedily  damage  or  destroy  it,  bat,  yrhea 
diluted  and  dispersed,  render  it  -vigoroue  ami 
luxuriant;  and  guano,  on  the  same  principle, 
has  in  any  case  injured  agricultural  and  garden 
plants  instead  of  benefiting  them,  only  when  it 
has  been  put  into  actual  contaet  with  their  epider- 
mis, or  intermixed  in  too  large  proportion  with 
the  soiL — Edinburgh  Sew  Ph%lo»ophical  Joumai. 
— 'XKansmV  Rmmdtm  s»  €Moffjf  and  Ifatmai 
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OUATIMALA.   See  Iiroioo. 

OUATTERIA.  A  genus  of  ornamental,  tropi- 
cal, ligneous  plants,  of  tho  custard-apple  tribe. 
Five  species,  varying  in  natural  height  from  3  to 
35  feet,  and  all  posa^ing  a  beautiful  evergreen 
ooloor  somewhat  ^Uar  to  that  of  the  magnolias, 
hav  '  hnrn  introduced  to  Britain  ;  and  nearly  20 
other  species  are  known.  The  tallest  of  the  in- 
trodaoed  speoies  ranks  as  a  timber-tree  in  the 
West  Indies,  and  is  popularly  called  lanco-wood. 

QUAVA, — botauic&ilj  Peidium.  A  genus  of 
tropical,  eTergrcon,  fruit^net  Mid  frnit^nibi 
of  the  myrtle  family.  Nearly  20  species  have 
been  introduced  to  Britain ;  and  several  more  are 
known.  All  the  introduced  species  are  white- 
flowered,  and  very  nearly  all  produoe  a  delidouB 
and  much-relished  fruit ;  and  they  vary  in  natural 
height  from  3  to  feet. — The  oommoa  red  gu- 
ava  was  iatrodiieed  from  the  Weet  Indiathitha. 
17th  century.  Its  stem  is  thick,  has  a  smooth 
hmtkt  and  motorally  attains  a  height  of  about  20 
Ihet;  its  bfMiolie*  ditefge  from  Che  upper  part 
of  the  stem,  and  are  numerous  and  angular  ;  its 
leaves  are  opposite,  oval,  2^  inches  long,  and  1| 
ineh  broad  at  the  middle  and  have  short  foot- 
stalks, a  strong  midrib,  and  many  light-green 
veins ;  its  flowiTs  arc  produced  on  footstalks 
from  the  wmgs  of  the  leavea,  and  have  five  large, 
roundish,  concave,  white  petals,  and  bloom  in 
June  nnd  July;  and  its  fniit  is  large,  oval,  nr.c- 
oeUed,  shaped  like  a  pom^ranate,  and  tiiled  with 
mall  seed*,  and  has  an  agreeable  odoor.  The 
fruit  is  much  eaten  in  the  West  Inllcfl.  hut 
postoaseo  veij  consideiable  astriogenoy,  and  is 
not  miM  to  ooiliTO  JutUts  of  bodf.  Tlw  Neds 
pass  through  the  alimontary  canal  undigested ; 
and,  the  fruit  beinfr  much  eaten  in  the  West  In- 
dies by  brutes,  they  naturally  propagate  the 
plant  and  ooniieii  enpt  of  tnet  to  tpring  up 
wherever  they  are  permitted  to  grow.  —  Oatt- 
ley's  species,  Psidium  Cattieianum,  is  one  of 
the  beet  of  tlM  gUMM,  ud  AumnlMi  m  Krtido 
of  commerce  which  is  known  in  the  higher  cir- 
cles uf  society  as  a  great  luxury,  and  is  imported 
nador  the  muae  of  guava  jelly.  This  speeiM  mw 
introduced  to  Britain  from  South  America  about 
18  years  ago,  and  naturally  attains  a  height  of 
about  23  feet,  and  blooms  in  May  and  June ; 
ami  it  is  considerably  hardier  than  any  of  the 
other  introduced  species,  and  may  be  grown  in 
any  good  greenhouse  -,  and  when  it  iu  removed 
fiv  » iboct  titto  in  the  omIj  post  of  summer  to 
a  peach-house,  a  vinery,  or  a  stove,  it  produces 
aa  abundant  crop  of  fruit.  Its  leaves  are  obo- 
vate,  glossy,  1^  iMh  long^  nd  oxtioiaelj  fint 


and  durable ;  and  they  grow  in  such  abundance 
on  its  arched  and  pendent  branches  as  to  render 
it  a  dense  and  finely-outlined  mass  of  very  rich 
veidaM^  Tho  fiidt,  oil  yoitiig  durably  is  as  large 
as  the  mnrollo  cherry;  nnd  its rindhatarimilar 
texture  to  that  of  an  orange. 

OUAZUIKA.  See  BARAka-OaoaB. 

GUDGEON, — scientifically  Cyprinuji  Oohio.  A 
British  fresh-water  ti.sh,  of  the  iamilj  Cyprioi- 
dflo,  and  order  Malacoptcrygii.  Ita  bo^  it  tiuok 
and  round ;  the  lower  jaw  is  shorter  than  tha 
upper;  the  iridcs  are  tinged  with  red;  the  gill- 
covurs  are  tiugod  with  green  aad  silver ;  the 
back  has  a  dark  olive  colour,  streaked  with  hlaok ; 
the  lateral  linn  \^  straight;  the  sides  beneath 
that  line  are  silvery ;  the  belly  is  white ;  the  tail 
it  Mod;  and  both  tha  tall  and  tbodonatfin 
arc  beautifully  marked  with  black.  This  fish 
delights  most  in  gentle  streams,  with  ^velly 
and  fKoij  beds ;  bot  though  properly  a  ri^wiwflah* 
it  thrives  exceedingly  well  in  gravel-bottomed 
and  brook -fed  ponds,  and  may  occasionally  be 
found  there  of  five  or  six  pounds'  weight.  Its 
flesh  ia  very  delicioui>,  and  has  aboai  aa  good  a 
flavour  as  that  of  the  smelt. 

GUELDER  -  ROSE,  —  botaoically  V^wmum 
Cptim.  A  deoidnous,  (muunental  shrub,  of  tha 
honeysuckle  family.  It  grows  wild  in  the  moist 
grounds  of  England,  and  of  most  parts  of  Conti- 
nental Buropo.  Ita  tlanintaaltfattaiiw  a  height 
of  about  10  feet,  but  sometimes  grows  to  d<  uhle 
that  height;  its  young  braoohes  are  produced 
sometimes  in  opposite  pairs,  but  generally  ia  aa 
irregular  manner,  and  have  a  smooth  and  almost 
white  bark  ;  its  leaves  stand  on  glaudulous  foot- 
stalks, and  consist  of  three  large  serrated  lobes 
or  leaflet^  and  have  a  soft  teatue  and  a  very  ver-  - 
dant  green  colour,  and  change  in  autumn  into  so 
fine  a  red  as  to  give  the  plant  at  that  season  a 
vevy  atrikiag  and  beantiftil  appaaiaama;  and  Ha 
flowers  are  produced  in  large  umbels,  all  over  the 
trect  and  bloom  ia  May  and  J une.  A  multitude  of 
hermaphrodite  flovoia  eonspoao  tha  body  of  each 
umbel,  and  make  no  great  figure ;  but  a  border 
of  white  male  flowers  encompasses  the  herma- 
phrodites, and  combines  with  the  rich  foliage  to 
give  the  whole  pbat  a  grand  lotdt;  and  when 
the  flowers  have  fallen,  a  crop  of  fine  scarlet  ber- 
ries succeeds  them  ia  large  bunches,  and  readers 
Iho  ibrttb  more  inpoabf  than  ahnoat  any  other 
bacoiferous  plant  of  our  climate.  Nothing  but 
the  oommonuess  of  the  wild  guelder-roso  pre- 
venti  it  from  bdag  aaiveraally  and  highly  es- 
teemed for  ornamental  purpnst  h  The  spray  of 
it  is  collected  by  poor  persons,  and  made  into 
skewers  of  about  da  inohaa  kaig  i  and  Iheee  aro 
sold  by  the  bluhalto  ilia  batohata  about  the  na- 

tropolia. 

The  rosy  gueldei-rose,  or  snow  bail-tree,  V.  0. 
nuea,  is  a  very  beautiful  variety,  of  accidental 
origin,  and  lonrr  nnd  generally  diffused  in  gar- 
dens and  shrubberies.  It  is  strictly  the  same  as 
Che  nonnal  plant,  in  atom,  braaahaa*  bark,  and 
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leaves ;  but  it  affects  a  taller  growth,  mnI  is  rerj 
broadly  distJngitished  by  the  character  and  ap- 
pearance of  its  dowers.  These  are  produced  in 
.luge  glolmlir  bnnahot  dl  over  tb*  tree,  wmI  con- 
sist  of  masBcs  of  whif "  males  of  the  same  nature 
as  those  which  border  the  floral  umbels  of  the 
normal  phnt ;  and,  «a  Men  from  either  a  omaU  or 
a  comparatively  great  distance,  thoy  seem  to  lie 
among  the  deiue  rich  foliage  like  a  multitude  of 
ImUs  of  mow.  The  Tariegated-leaTod  fnrietjr, 
V.  0.  varitffata,  is  also  Tery  beautiful,  and  OlUBUy 
affects  about  the  smbo  height  as  the  normal 
plaot. 

GUERNSEY  LILT,— botaniodlr  JTsrAw  SOr- 
nieiuis,  A  beautifully-flowerini?.  tnbprotis-root- 
ed,  greenhouse  pUmt,  of  the  amaryUis  family. 
It  WM  formerif  regerded  m  e  trae  enttryUis, 
and  was  fintt  a<;stgned  to  a  different  genus  by 
Herbert.  It  is  supposed  to  have  been  introduced 
to  Bn^ud  firom  Japan,  a  little  after  the  middle 
of  the  I7th  century ;  but  it  has,  for  a  very  long 
period,  thriven  in  Guernsey  and  Jersey  iiice  a 
native  plant,  and  been  multitudinoasly  imported 
thence  into  Britain.  It  rises  to  the  height  of 
about  a  foot,  carries  red  flnwera  in  Septenibor 
and  October,  and  is  one  of  the  most  coinuion  of 
our  ainaryllideous  plants.  Miller  deeoribes  it  as 
'*th'^  lily-daffo'lil,  with  many  flowers  in  one 
covor,  the  petals  equal,  spread  opcUj  and  turned 
faaeitwardf  with  broken  etamina.*' 

(U'KTTARDA.  A  genus  of  ornamental,  tro- 
pi«il  plante,  of  the  madder  tribe.  Seven  qtecies, 
all  evergreen  trees  of  from  80  to  SI  ftet  of 
natural  height,  have  been  introduced  to  the  hot- 
houses of  Britain;  and  about  ten  other  species 
are  known.  The  showy  species,  O.  tpeciosa,  a 
native  of  India,  and  naturally  attaining  a  height 
of  about  30  feet,  and  producing  scarlet -colon  red 
flowers,  is  the  largest  and  best  known  of  the 
introdnoed  ipedes,  and  has  a  magiiiflosDt  appear- 
ance. 

OUIGNE.  SeeGsAN. 
OriLAKDINA.  flee  Bowaa 

OUrXEA-FOWL,— scientifically  S'umida  Me- 
Ua/fru,  A  domesticated  bird  of  the  gallinaceous 
group.  It  exists  in  a  wild  state  only  in  Africa ; 
and  has  thence  been  diffused,  as  a  domesticated 
bird,  throngb  Tvir.ipo  and  America.  In  its  wild 
state,  it  associates  m  (locks  of  two  or  three  hun- 
dred, and  delights  in  marshy  sltnatioas;  and 
both  in  it>  wild  and  its  domesticated  states,  it 
rooats  on  trees  or  on  other  lofty  objects.  It  is 
enaller  than  a  tofkey,  bnt  larger  than  a  large 
dunghill  cock  :  it  cannot  \m}  tamed  out  of  a  shy, 
restless,  and  half-wild  habit;  and  it  possesses 
mveh  courage,  and  does  not  seruple  to  attaefr  a 
turkey.  It  has  a  peooUar  gait*  a  singular 
chuckle,  and  a  harsh  screaming  cry;  an<!  t}te 
male  and  the  female  of  it  are  so  exceedingly  like 
each  other  as  not  to  be  easily  distinguished.  It 
has  such  hal/its  of  ft  edinp  and  domestication  as 
sufficiently  At  it  to  he  kept  in  the  same  poultrj- 
gteuad  as  eoounott  fimh;  but  it  nakee  its  nesi 


in  very  seclnded  and  secret  spols^  ftr  firom  home, 
and  gives  no  notice  of  laying  or  setting ;  so  that 
its  eggs  caiinot  easily  be  found,  and  require,  for 
the  purposee  of  domestie  propagatiea,  to  be 
hritrhc  1  nnd  fostered  beneath  a  common  hen. 
it  serves  as  a  good  night-watch  to  a  farmery  or 
other  oonntry  lesldenoe ;  ftr  whenewr  it  is  dis> 

turbed  during  thn  r.i  :l,t  by  tlie  sound  of  foot- 
steps it  makes  such  loud  cries  as  sommoii  the 
attortion  of  the  inmates.  It  is  rety  prolific ; 
both  its  eggs  and  its  flesh  are  generally  relished ; 
and  it  has  been  supposed  to  combine  the  proper- 
ties of  the  pheasant  and  the  turkey.  Its  tlesh, 
both  in  odoar  and  in  flavour,  is  more  like  that 
of  the  pheasant  than  that  of  the  common  cock 
and  ben ;  and  it  possesses  much  delicacy,  and  is 
in  fine  ssason  at  Lent.  Its  ehlskens  require  to 
be  kept  dry  and  warm,  and  ought  to  receive  the 
same  food  and  treatment  as  those  of  the  turkey ; 
and  the  advanoed  birds,  when  in  the  oones  of 
fattening,  ought,  during  10  or  14  days,  to  be  con- 
fined to  the  house,  and  fed  four  or  five  times 
a-day  with  sweet  barley  meal,  softened  with 
good  lard,  or  moistened  in  sweet  milk. 

GUI NKA-PEACe,— scientifically  S^trcocepha- 
lus.  A  tall,  evergreen,  tropical,  fruit-shrub,  of 
the  madder  tribe.  It  constitutes  a  gsnvs  of 
itself,  and  is  specifically  called  fodfntvs  or  the 
eatable.  It  was  introduced  to  Britain  about  a 
qnarter  of  a  eentnry  ago»  ftwn  Sienm  Leone.  It 
naturally  attains  a  height  of  \r>  or  18  feet,  and 
carries  pink-coloured  flowers  in  July.  Its  popu- 
hir  name  alhidee  to  the  eharaoter  of  Its  fruit ; 
and  its  botanical  name  signifies  **  fleshy-head,** 
and  alludes  to  the  character  of  its  flowers. 

GUINEA-PIG,— scientifically  Cavia  Cofxii/a. 
A  small  and  beautiful  Brazilian  quadniped.  of 
the  order  rodcntia.  It  occurs  wild  in  the  woods 
of  Brazil  and  Parsgimy;  and  is  extensively 
domestieated  in  Bnrepe;  and  is  tieated  and  nssd 
in  Britain  in  the  same  manner  35  the  tame  rab- 
bit; and  is  oflen  kept  upon  premises  in  the 
heHef  that  its  odour  drives  niway  rats.  It  is 
about  seven  inches  long,  and  has  a  white  ground 
colour,  variegated  with  irregularly  outlined  spots 
of  black  and  orange.  It  is  enormously  prolific  ; 
and,  but  for  being  unable  t*  ^ )  t  Ik^tand  the  effects 
of  cold  and  moisture,  it  would,  in  its  wild  state, 
speedily  outrun  all  possible  supplies  of  food  in 
even  the  most  hurariant  region.  Hie  ftnmle 
has  been  known  to  produce  young  ones  when 
only  two  months  old ;  her  period  of  gestation  is 
only  three  weeks;  she  brings  forth  a  new  brood 
at  least  every  two  months;  and  a  single  pair  are 
capable,  in  the  course  of  a  twelvemonth,  of 
mnltiplying  into  a  thensand  individnals:  Tiie 
young  do  not  attain  maturity  of  growth  till  thcj 
become  about  six  or  seven  months  old ;  but  they 
are  as  active  and  alert  about  IS  or  14  hours  after 
birth  as  when  full-grown;  so  that  they  require 
cjcoeedingly  little  parental  care.  The  guinea-pig 
is  eminently  cleanly  in  its  habits,  and  may  often 
be  ssen  eisandag  and  smeothening  its  ftv  with  the 
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most  eeduloaa  care.  It  U  particularly  fond  of 
i  panley  and  pomaceoua  fruits,  but  readilj  feeda 
I  sod  ftttans  oa  any  oo»  of  ft  great  nmnber  of 
;  herbaceous  plants ;  it  appears  to  rutninuto  after 
I  eating;  and  it  drinks  very  little,  and  is  ezceed- 
I  ingly  aeiuitiv«  to  damp  moA  eold.  Iti  fl«di  is 
I  regarded  by  the  Italians  as  delicate  food ;  and 
I  its  sktn  is  nearly  as  valuable  as  that  of  the  rabbit. 
G  U  IN  EA  -  PLUM,  —  botanically  Parinarium 

ExctUum.   An  eTergiMB,  white-flowered,  tropi- 

ical  fruit-tree,  of  the  cocoa-plum  division  of  the 
rosaceous  order.  It  waa  introduced  to  the  bot- 
hooics  of  BritiJiv  abont  SS  jmn  tgo,  ftom 
(  Sierra  Leone.  It  amtimllj  attains  A  ha^t  of 
'l  eOor70f«et 

;     GUINBA-WORMt.  BeeFnAHiA. 

QULDENSTJEDTIA.   A  small     n  n  of  her- 
baceous plants,  of  the  lotus  division  of  the  iegu- 
>  minoua  order.    The  few-flowered  species,  O. 
I  patie^lora,  is  a  native  of  Siberia,  and  was  intro- 
duced ahout  20  years  ajo  to  Britain.    Its  root  is 
.  pereuuial ;  its  stem  ig  G  ur  b  inches  high  ;  and 
1  ita  flowere  an  red,  and  bloom  in  Jtma  uA  July. 
It  is  regarded  by  some  botanlpH  n<?  i  milk-vetch. 

GULL  These  birds  are  well  known  every- 
where, being  foand  ainioet  miiwterily  qnread 
over  the  f(\ohe.    They  :itc  rl'stin-nishcd  from 
,  other  a^k-fowl  by  their  straight  bill,  bending 
I  downwwjbtowaHs  the  point,  and  nailredbebw 
the  under  mandible  by  a  triangular  prominence, 
by  their  liglit  body,  supported  by  large  wings,  by 
'  sleuUur  Ieg8,  paluiutud  feet,  and  a  small  hind  toe. 

They  are  ttmld  and  cowardly,  except  in  defence 
'  of  their  yniinp;.  Generally  seen  in  largo  flocks, 
.  the  old  and  young  separate;  the  larger  species 
,  frequent  the  aea,  the  emaller,  bkea  or  rivers. 
Til  -.vttlk  with  tolerable  ease,  and  swim  well, 
but  are  incapable  of  diving.  They  keep  much 
on  the  wing,  and  thdr  flight  is  rapid,  strong, 
and  long  sustained,  oven  in  heavy  gdcs.  In 
sitting,  they  contract  their  neck,  and  rest  on  one 
fuot.  They  are  extremely  voracious,  fighting 
with  each  other  for  prey.  They  are  patient  of 
hunger,  but  will  feed  on  every  kind  of  animal 
food,  cither  dead  or  alive,  putrid  or  fresh. 
Their  priaoipal  food,  however,  is  fish,  of  which 
they  wiU  follow  the  shoals ;  tliey  catch  them 
with  great  agtUty,  darting  down  like  an  arrow. 
They  breed  only  once  a  year,  laying  tmm  two  to 
four  eggs.  The  species  are  excecdintrly  numerous, 
and  resemble  each  other  greatly.  The  gulls  are 
continually  fighting  with  each  other,  and  the 
atreng  ]>lundering  the  weaker.  No  sooner  does 
one  rise  from  the  water,  with  a  fish  in  its  bill, 
than  it  is  immediately  pursued  by  others,  stronger 
than  itself,  and  the  first  that  reaches  it  tears 
away  the  spAil.  Should,  however,  the  latter  not 
instantly  swallow  the  booty  it  has  acquired,  it  is, 
in  turn,  pnmied  hy  others;  and,  even  if  it  has 
performed  this  process,  it  is  oftentimes  obliged 
to  disgorge  it,  when  it  is  seized  by  one  of  the 
pursuers,  befbve  it  eaa  readi  the  water.  The 
facility  whieh  the  goUs  have  of  vomittng  their 
II. 
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food  has  be{»n  taken  notice  of.  even  in  their 
captive  state.  Some  of  these  birds  have  been 
tamed,  hnt,  even  then,  they  have  always  disco- 
vered the  same  quarrelsome  and  voracious  haliit.s. 
When  two  are  kept  together,  the  weaker  gener- 
ally beeones  the  vlotim  of  the  ill  nntnre  of  the 
other.  This  genus  is  not  well  understood  by 
naturalists,  and  maeb  eonfosioa  exists  as  to  the  i 
species.  ' 

QULLE.  A  peculiar  liqold  snanurc,  in  use  in  I 
some  parts  of  ITolland,  in  several  districts  of  ' 
Switzerland,  and  in  the  south-west  of  Germany. 
It  is  a  dilution  of  the  solid  and  fluid  exersnents 
of  cattle  in  water,  wjmetimes  chemically  aflected 
by  a  foreign  admixture,  and  always  subjected, 
for  a  eottsiderdile  tine,  to  the  pntrefiMtive  ftr- 
mentation. 

QfiUe  has  been  longest  in  use  in  Switzerland, 
partieulaily  around  the  lake  of  Zurich ;  and  is 
there  prepared  in  trenches  and  tanks  imuMdiately 

connected  with  the  cattle-hou<ie9.    The  floor  on 
which  the  cattle  stand  is  covered  with  planks, 
bricks,  or  tiles,  and  has  a  slight  inclination 
toward  their  heels.    A  horizontal  trench,  for 
receiving  their  ezorraiaats,  extends  from  end  to 
end  of  the  floor;  and  is  formed  of  boards  or 
walling,  IR  inches  wide  and  24  inch'^^  rl:op;  and 
[  is  connected  at  its  lower  end  with  a  covered 
tank,  of  fl  or  8  feet  In  depth.  The  trenoh  is 
half-filled  with  water ;  the  urine  runs  naturally 
into  it ;  part  of  the  solid  excrements  foils  natur-  | 
ally  into  it,  and  the  rest  is  raked  and  washed 
into  it  several  times  a-day;  the  straw-litter,  I 
which  has  bec^^imc  foul  with  excrement,  is  col-  t 
lected  twice  a  week,  and  well  rinsed  in  the  trench 
with  tiie  dung-rske,  and  then  bfl  snflioiently 
long  at  the  side  of  it  to  drip  out  the  saturating 
liquid ;  and  when  the  trench  becomes  quite  or 
nearly  fhli,  its  contents  are  first  thoronghly 
stirred  up,  and  then  let  out  by  the  sluice  at  the 
end  uf  it  into  the  tank.   The  trench  is  again 
and  again,  or  many  times  over,  filled  and  empti- 
ed in  the  same  way,  till  the  tank  becomes  full; 
and  in  Inrfre  e«tablishnientp,  the  contents  of  the 
full  tank,  now  in  a  state  of  ounstderable  fcrmen-  | 
tation,  are  run  off*  or  pumped  into  a  krger 
reservoir,  and  tliore  kept,  from  four  to  six  weeks,  j 
till  they  have  become  thoroughly  fermented,  t 
Tiie  washed  fitter,  after  1»vi^g  heen  allowed 
completely  to  drip  at  the  edge  of  tho  trench,  is 
carried  out  of  the  house,  and  built  up  in  regular 
quadrangular  heaps  ;  and  it  soon  daeomposes 
into  a  dark-brown  &tty  manure  ;  bat,  in  conse- 
quence of  having;  been  cleansed  from  nearly  all 
the  saline  and  nitrogenous  principles  of  tiie  dung  | 
and  urine,  this  manors  possesses  oompatatively  | 
little  fertilizing  power. 

In  the  south-west  of  Germany,  the  tanks  for  I 
the  gfUle  are  oonstmoted  in  the  fldds,  sad  sup-  ! 
plied  with  water  friun  adjucent  springs ;  and 
both  the  urine  and  the  dung  arc  carried  to  them 
from  the  eattle-hoosM.  The  advantages  of  this 
method  over  the  8wis<;  one,  are  tiie  iMssaiiw  of 
2  N 
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labour  ia  oartLng  the  giiUe  to  the  iddi,  and,  in 
some  insUnoes,  the  lewtning  of  labour  la  mnrey- 
ing  water  to  the  fannerj  ;  and  the  disadvantages 
of  it,  are  the  increase  of  labour  ia  collecting  the 
exorMMBtt,  and  the  diuipation  of  some  portion 
of  the  ammoniacal  principle  before  the  excre- 
ments can  be  conveyed  to  the  tank.  A  practice 
timaf  hoot  tin  •oatli>«eit  of  Otnaamf,  too,  ii  to 
dissulve  some  copperas  in  the  contents  of  the 
tanki  and  though  this  must  damage  ferruginous 
aoSIi  bj  adding  to  thoir  proportion  of  iron,  it 
delivers  up  its  sulphuric  acid  into  combination 
with  the  ammonia  of  the  urine,  and  in  conse- 
quence very  generally  gives  a  perceptible  increase 
to  the  fertUicing  power  of  the  manure. 

G&lle  is  gcuerally  applied  as  a  top-dressing, 
and  is  found  to  be  peculiarly  suitable  for  grass- 
hnds ;  but,  on  aoooont  of  the  labour  of  carriage, 
it  can  Seldom  he  economically  applied  to  fields 
or  meadows  at  any  considerable  distance  from 
the  taidc  A  grand  requisite  Ibr  it  is  an  ade- 
quate supply  of  water  ;  and  this  requisite  be- 
ooraes  a  source  of  material  enrichment,  when 
the  watet  holds  a  eonsiderabie  quantity  of  saline 
matters  in  solution,— or,  in  popular  phrase,  is 
"  very  soft."  Giille  is  conveyed  from  the  tank 
to  the  tield  in  liquid  maaure  carts ;  but  it  Mis 
most  equably  and  bensfieiatty  npon  the  soil,  when 
made  to  flow  from  an  aperture  in  the  centre  of 
the  lower  side  of  the  barrel,  and  to  splash  upon 


In  pumping  it  out  of  the  tank  into  the  barrel, 
care  ought  to  be  used  to  leave  behind  all  the  uu- 
deeo—pssed  wgstaUe  itbie  lying  as  sediment  at 

the  bottom  of  the  tank ;  for,  when  this  is  mixed 
with  giklie  used  as  top-dressing,  it  lies  on  the 
leaves  of  the  young  plants,  and  prodaon  an 
injurious  incrustation.  And  it  ought  always  to 
be  applied,  either  in  a  state  of  cnmparativr  ]y 
great  dilution,  or  when  the  soil  is  much  moisten- 
ed with  lain;  for  if  used  npon  dry  grass-land  in 
the  concentrated  form  in  which  it  is  prepared, 
it  will  act  in  a  somewhat  caustic  manner,  and 
probably  do  moie  herm  than  good. 

Dr.  Sprengel,  to  whose  treatise  on  Manures 
we  are  indebted  for  the  facts  we  have  now  stated, 
speaks  very  highly  of  giille,  and  atron^y  teoom- 
m^ds  it  to  the  attention  of  farmers.  "  Al- 
though," says  he,  "  the  arrangements  of  the 
oattle-etaUs,  as  well  as  the  numerous  tanks,  re- 
qoiied  in  tlie  preparation  of  the  giille,  in  order 
to  preserve  it  f' r  the  proper  period,  occasion 
mooh  expense,  and  likewise  its  distribution  over 
the  fidd  nmek  fatbonr,  '^Imm  outlays  ara  liohly 
repiyd  in  the  advantages  derived  from  this 
manure,  as  will  be  more  olcarly  shown  under  the 
following  heads 1.  The  water,  whidi  is  oon- 
stantly  kept  in  the  trench,  absorbs  much  of  the 
carbonic  acid  given  out  by  the  cow  in  the  act  of 
breathing,  andeoosequently  the  ammonia  arising 
from  the  unne  is  not  only  neutralized  and  thus 
renderi"!  volatile,  but  the  carbonic  acid  is 
uUo  III  iitiell  a  strung  manuring  saUstancti.  2. 
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The  water  in  the  trench  serves  to  keep  the  cow- 
house cool  duilng  the  heat  of  summer,  and  the 
vapour  occasions  a  dampness  in  the  atmosphere, 
which  ia  much  better  for  the  health  of  the  cow 
than  a  hot  and  dry  air.  3.  Little,  «r  perhaps 
none,  of  the  ammonia,  developed  by  tho  i-rine  is 
lost  i  its  escape  being  prevented,  as  my  own  e.x- 
perinents  on  fhepnttefiustion  of  nrine  and  water 
have  proved,  by  the  large  quantity  of  water 
present.  The  absolute  gain  of  manuring  element 
from  tilts  ciycnmstanoe,  Is,  indeed,  very  oonnder- 
able,  and  fully  confirms  the  statement  of  the 
Swiss,  that,  since  the  time  of  the  introduction 
of  giille,  agriculture  has  been  considerably  im- 
proved. 4.  By  means  of  the  g&lle,  a  sidtly 
plant  derives  almost  immediate  relief,  in  conse- 
quence of  all  the  nutriment  being  already  dis- 
solved by  the  water,  and  in  a  fit  stale  to  ent«r  at 
once  into  the  plant.  6.  It  is  a  point  of  particu- 
lar importanoe  that,  ia  adopting  the  use  of  guile, 
a  quicker  rstnm  on  outlay  of  eapital  is  ob^dned 
than  in  the  case  of  common  yard-manure.  6. 
From  the  guile  little  or  none  of  the  manuring 
matter  is  etnied  off  by  the  ndn,  while  fkom 
yard-manure  it  flnqnently  happens  that  much  is 
60  lost ;  the  practice  of  spreading  it  on  the  field 
in  heavy  dressings  caubiug  its  action  to  continue 
during  three  or  four  yean^  or  e^n  longer.  7. 
By  means  of  the  gliUe,  plants  may  be  brought 
with  most  oert^nty  to  the  ezaet  degree  of  luzu- 
rieney  whidi  wiU  yldd  the  most  abundant  pro- 
duce. 8.  The  growth  of  forage  plants,  particu- 
larly of  clover  and  the  meadow  grasses,  is  greatly 
seonred  by  the  application  of  giille,  partieukriy 
when  (as  they  do  in  the  Black  Forest)  we  add 
green  copperas  to  the  putrefying  giille,  and  the 
stall-feeding  uf  cattle  in  summer  is  made  inore 
practicable.  9.  In  adopting  the  preparation  of 
giille,  less  litter  will  be  required.  AVhen  cattle 
are  not  properly  bedded,  much  of  the  manure 
esospss  In  the  fonn  of  gas^  while  by  mixing  the 
excrement  with  a  large  quantity  of  water  little 
or  none  of  it  is  lost:  it  is  consequently  evident, 
that,  In  the  preparation  of  gttlle,  a  greater  quan- 
tity of  manure  is  gained  than  in  that  of  common 
yard-dung;  and  what  is  the  most  important 
point  is,  that  the  giillo  has  nlninid  a  lat:gcr  pro- 
portion of  that  very  subetanoe  which  has  the 
most  important  influence  in  the  nourishment  of 
pUuits,  namely,  ammonia.  In  fact,  all  the  advan- 
tages derived  from  the  preparation  of  gttlle  are 
so  important,  that  we  cannot  but  wish  compara- 
tive ezperimeots  may  be  made,  in  order  to  ascer- 
tain with  more  eertainty  what  Is  the  real  amonnt 
of  gain  in  its  adoption.  It  might,  perhaps,  be 
useful  also  to  prepare  guUe  from  hoise  and 
sheep  dung,  as,  nnder  the  present  management  of 
these  manures,  far  more  ammonia  is  lost  by 
evaporation  than  in  the  case  of  cattle-dung." 

GUM.  One  of  the  proximate  principles  of 
vegetables,  distinguished  by  the  foQowing  pro- 
perties : — It  is  an  insipid,  inodorous,  uncrystalli- 
zable  solid,  more  ur  less  transparent,  the  variuus 
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derived  from  mixture  with  colouring  principles 
while  exuding  in  a  floid  state.  It  is  insoluble 
in  mteoiud,  nA  nttenuif  idnble  in  water,  in 
which  propertfes  it  is  the  Kverse  of  resin.  It 
differs  from  mucilage  only  in  boin?  f!<»priTf>d  of 
the  water  which  rendered  it  tluid;  and,  of 
«oane^  whw  w«ter  is  added,  it  again  beeones 
mucilage.  This  mucilage  is  appArcntly  not  stis- 
Mptible  of  fermentation,  and  ma/  be  kept  for  a 
Imig  tinie,  m  it  ii  less  disposed  to  spoatnaeovs 
changes  than  almost  an_y  vecrotaMo  pr^'rliict.  Its 
chemical  oompositioa  so  nearlj  approaches  sugar, 
that  it  nmj  bo  ooowtod  into  it  hy  moans  of 
nitric  acid.  Oum,  as  above  defined,  is  identical 
in  all  TegetaUes,  and  the  different  kinds  vary 
only  in  the  quantity  and  quality  of  the  substances 
nnited  irith  them.  It  exists  naturally  almost 
pare  in  gum-Arabic  and  nura-Seiiegal,  and,  more 
or  less  mixed,  in  the  gum  which  exudes  from  the 
plnm»  dieny  ani  other  fruit-trees,  as  also  in  the 
mucilage  of  flaxseed,  slippery  rim,  &o.  Varions 
resins  and  gom-resins  are  commonly  oonfounded 
mdisr  this  tefftXlMltiiim. 

(}VM  A  kind  of  canter  in  trees,  paiHoidariy 
in  fruit-trees.  See  the  article  Caxkxh. 

QUM&  The  flodij  iBd  ■hailhing  oookot  «f 
the  teeth  of  animals.  Soe  the  artidat  T(nna 
and  Aos  or  Akimxi^. 

GUM-ARABIC  or  GUM-ACACIA.  The  gu-n 
of  omail  wietiee  and  species  ( t  troes,  of  the 
acaeia  genua.  The  apccies  which  yi- Mr  the  hc^.t 
gum  is  the  Aeaeia  Arabua;  and  this  was  intro- 
dvoed  to  the  hothowso  of  Britain  from  Tadia  in 
1820.  Sec  the  article  Acacia.  But  the  species 
which  produces  the  greatest  proportion  of  the 
gum  of  oommeioe  is  the  Aeaeia  gummifera;  and 
this  was  introduced  to  Britain  from  Guinea  in 
1823.  Its  stem  is  crooked,  and  rises  sometimes 
to  the  height  of  40  feet,  but  generally  to  the 
height  of  only  a  few  ftet }  its  bark  is  grey  on  the 
stem,  and  purplish  on  the  branches ;  its  loaves 
are  alternate  and  bipiunate,  each  comprising 
from  i  to  6  pain  of  opporite  Isafleka;  two  leng, 

white  spines  divertrc  from  br'sidi?  the  Tnso  nf  the 
leaves;  the  tlowers  are  yellow,  and  grow  in 
ofowded,  globular,  pedanded  heads;  and  the 
pods  are  3  or  4  inches  long  and  i  an  inch  broad. 
The  whole  plant  has  a  harsh  and  withered 
appeanaee.  The  gum  exudes  natura%  firom 
the  stem  and  hrancihse,  and  hardens  in  the  air. 
Pure  specimens  of  it  are  almost  colourless  or  of 
a  pale  whitish-yellow  tint ;  and  are  tasteless  and 
odourless;  and  dissolve  away  skwly  bat  eom- 
p]ot-?ly  in  the  mouth.  The  gum  of  commerce, 
however,  is  exceedingly  various,  both  in  natural 
quality  and  in  eomparative  purity.  Throe  great 
varieties  of  it,  each  comprising  many  ghn  lLH  of 
quality,  ate  fiuniliarly  known, — true  Qnro- Arabic, 
hi  whitish,  Tonnduli,  oiaeked,  and  brittle  iteoe% 
— Oom-Qfldda,  in  brownish-«ed,  oomi»raliTely 
long,  and  not  very  brittle  pieoes,^ — and  Qum- 
Senegal,  in  comparatively  large,  pellucid,  round, 


unifinm  pieoes,  of  variotti  eolouta  from  white  to 

red.  Qum-.\ral)ic  is  used  in  both  human  and 
cattle  medicine;  jet  it  performs  no  medicinal 
aetion  on  the  system;  bdt  aerves  simply  to 
lubricate  abraded  surfaces,  to  allay  tickling  irri- 
tation, to  act  generally  as  a  demulcent,  and  to 
form  emulsions,  to  hold  insoluble  powders  in 
equable  mucilaginous  mixture,  and  to  render  oils 
mechanically  combinable  with  water.  Emul- 
sions made  with  it  are  supposed  to  act  favour- 
ably in  aibedoBS  of  the  nrinaty  ayilenk 

GUM-CISTDS.  SecCiSTUS. 

GUM-BESIK&  Substances  which  apparently 
eombine  the  properties  of  gams  and  reains,  being 
partly  soluble  in  water,  partly  in  alcohol ;  but 
they  are  evidently  compound  substances,  formed 
of  two  or  more  vegetable  principles,  which, 
indeed,  are  often  in  n  stale  of  mere  mechanical 
mixture.  A!o<»9.  ammoniac,  asafoetifJfi,  palVta- 
Qum,  gamboge,  oiibanum,  scammony,  and  a  great 
variety  of  oonowte  je&am,  an  nftixed  to  thia 
head. 

QUM-TRES.  See  EncALTPTOs. 
OUSIAyiA.  A  small  genns  of  otnamental 

plants,  of  tlu;  myrtle  tribe.  The  august  species, 
O.  aufftuta,  is  a  magnificent,  white-flowered, 
eve^reen,  tall  ibniv of  tvoftaal  Anarifla;  nd 
was  introduced  aboni  tO  yean  ago  to  die  hot* 

house's  of  Britain. 

GUTTA-PERCHA.  A  recently  discovered 
substance,  of  similar  but  superior  properties  to 
caoutchouc.  Thp  plant  which  yields  it  is  a  tree 
of  Malacca,  Borneo,  and  probably  most  of  the 
Uands  of  the  Indian  Anhipeiaga  It  asnally 
has  a  dinmptpf  of  3  or  4  feet,  but  sometimes 
attains  a  diameter  of  6  feet;  but  it  has  no  value 
aa  a  timber  tree.  Its  milky  juice,  soon  after 
being  drawn  from  it,  coagulates  in  the  air,  and 
constitutes  gutta-percha;  and  it  has  hitherto 
been  obtained  by  the  wasteful  and  exterminating 
method  of  felling  the  tree,  stripping  off  the 
bark,  and  cnllfcting  the  juice  in  a  plantain-leaf 
trotigh ;  but  it  might  probably  be  obtained  with 
eqvdeaae  by  tapping.  A  felkd  tree,  of  fimn  M 

to  100  years'  growth,  rirldi  from  $0  to  30  lbs. 

Gutta-percha  is  unknown  or  unappreciated  in 
many  plaess  where  tlie  tree  frews;  and  sesnis, 
till  quite  recently,  to  have  been  unappreciated 
everywhere,  and  for  all  purposes,  except  by  a  few 
Makys  for  making  handls^  indeed  of  sraed  or 
bnffslo-hom,  to  their  paranga  er  weod-choppers; 
But  it  wn>i  introduced  n  few  years  ago  tn  Knrope; 
aud  has  already  become  an  extensive  article  of 
oommeroe^  and  a  much  valued  material  in  many 
departments  of  the  uscfnl  art!;  It  has  the  im- 
portant property  of  dissolving  without  being 
vdeai^ed ;  it  beeomes  ae  plastie  as  day  when 

dipped  in  IvnlinLr  waf  t,  readily  a?suir,os  any 
shape  or  figure  impressed  upon  it,  and  fuUy  re- 
tains ila  new  ibnt  in  retimiing  to  a  elate  of 
hardnsM  and  rigidity ;  it  tak^  a  clear,  sharp  im- 
pression, and  is  both  tough  and  durable ;  it  serves 
well  for  making  those  parts  of  surgical  instru- 
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mmbt  wlrioh  tv«n  Ibrmeilj  made  of  tMatehooe; 

it  will  probably  be  found  eminently  Euttable  for 
nuikiag  raised  types  and  embossed  maps  (ot  tiie 
blind ;  and,  in  a  paxified  atate,  it  oombinM  in 
many  pMportions  with  some  other  substances  to 
form  a  vmAj  oC  valnAble  materiab  f«c  the 
arts. 

A  patoit  tut  improTing  the  manafaoture  of 

gutta-percha  was  taken  out  a  short  tini?  nrt<>  hy 
Mr.  C.  Hancock.   It  is  generally  imported  m  a 
•feats  of  oeatldonUo  impnritjr ;  and  laajr,  aie(»rd- 
ing  to  Mr.  Hancock's  statem  nt,  he  purified  by 
pasiiag  it  through  a  screw  press,  or  bj  melting 
and  itraimng  it,  or  hy  diM^viag  it  in  notified 
oil  of  turpentine,  filtering  tho  liquid  through  f  -U 
or  flannel,  and  driving  off  the  solvent  by  evapoxft- 
tion.   But  during  purification,  it  ought  to  be 
maintained  at  such  a  temperature,  as  shall  I  avo 
it  in  a  plastic  state,  and  of  the  cmmx^tuncy  of 
j  dough  or  putty.   Mr.  lianoock  combines  gubtar 
penlia  with  oaoutdhom  and  jiatamuif  to  form 
■  an  elastic  mntcrin!  impcrvions  to  water;  and  be 
I  varies  the  propor^ons  so  as  to  produce  any  de- 
I  gree  of  httdneis  or  tlastieity  wbioh  may  be 
required,— a  larger  proportion  rT  [rutta-pfcrcha 
produoing  hardness,  and  a  smaller  proportion 
j  producing  elasticity ;  and  when trtfemo  hardnMs 
is  required,  the  process  can  be  so  conducted  and 
prolonged  us  to  produce  a  material  which  will 
bear  the  lathe  like  hardwood  or  ivory.   A  mix- 
ture of  90  parti  of  gutta-pt  rdici,  24  of  jintawan, 
I  20  of  cnoutehouo,  and  G  f  .i  j  iuiF-nt,  is  used  for 
I  making  elastic  bands;  another  mixture  produces  ^ 
a  lifht,  spongy,  powwa  walerial,  milabla  fiir 
I  chair  '  attorns,  cushions,  mattrees^^s,  saddles,  and 
j  similar  objects ;  another  mixtore  is  suitable  for 
belte,  garters,  clasps,  and  doek- springs;  and 
!  others  are  suitable  for  door-handles,  picture- 
I  frames,  walking-sticks,  chess -pieces,  buttoni, 
^  combs,  flutes,  and  a  great  number  of  other  ueAd 
and  oraammtal  articles.  Outta-percha  tirst  came 
into  commercial  notice  in  1842 ;  and  it  hn^  since 
been  imported  from  Singapore  at  the  rate  of 
I  several  hmndred  tons  a-year ;  but  if  the  present 
!  destructive  method  of  gathr-riTi^  it  rantinnf  to  he 
practised,  it  matt  eventually,  and  perhaps  soon, 
lin  in  inloe  and  beoome  etiated  in  quantity. 
OUTTA  SERENA.    Sec  Amaukosis. 
QUTTK&.  A  small  and  narrow  surface  drain. 
But  the  nwd  to  wd  ia  B  itrtrifltad  aad  feebhal- 
oal  sense  in  the praotieea of  ixrigatiott.  Seethe 
article  Irrtoatiow. 
aUT-TIE.  SceCoBM. 

QUTTIFERiB.  A  aatoial  order  of  tooptoal 

shrubs  and  trees.  They  are  popularly  recognised, 
and  T9TJ  easily  distinguished,  by  their  resinous 
erodattooi,  and  Ouar  opposite,  entire,  tUekr 
leaves ;  and  they  possess  great  economical  value 
in  tho  countries  where  they  grow.  All  have 
beantlftl  fbUageaad  fhowy  %>  wcrs,  aadantoit- 
able  for  ornamental  culture  in  laiige  hothouses. 
About  30  species,  beUmgiag  to  11  genera,  hare 
'  been  introduced  to  Britain. 


OTMSTADENIA.  Ag«nnfofbeaiitiftit,bardy, 

tuberous-rooted  plants,  of  the  orchis  tribe.  The 
name  gymnadenia  signifies  "  naked  gland,"  and 
aOndea  to  the  appcaranoe  of  the  alen  of  the 
pollen  masses.  The  goat-like  species,  G.  conopteOf 
was  included  by  the  older  botanists  in  the  ori- 
ginal orchis  genus;  and  it  takes  its  name  of  goat- 
like  from  the  appearance  of  the  flower.  It  to  a 
nntive  of  the  meadow-lands  of  Britain  ;  its  stem 
has  a  height  of  10  or  14  inches ;  and  its  flowers 
are  pnypl»«oloai«d  in  the  nramal  ptant,  and 
white-coloured  in  a  permanent  Scottish  variety, 
and  bloom  in  Jane  uid  J  uly. — ^Ihe  green  species, 
O.  einllis,  to  abo  a  native  of  the  meadow-hmda 
of  Britain,  and  is  popularly  called  the  frog  orchis; 
and  was  oalled  by  Linnseus  SatifHtm  viHde.   Its  i 
Item  to  9  or  10  ia<&ee       ;  and  it*  flowers  have 
a  green  colour,  and  bloom  in  June  awt  July.^ — 
T!ii'  «!Ti:ill  white  species,  G.  alhUli,  grows  wild  in  j 
tiio  warm,  suutb-exposcd  hiU-pastures  of  some  . 
parts  of  Britain.  Ite  stem  is  5  or  6  inches  high; 
and  its  flowers  are  whitish,  and  bloom  at  mid-  ' 
sonuner. — ^Three  or  four  species  have  been  intro-  I 
dneed  from  Oontinental  Eorope  and  weetem 
Asia. 

QYMXEMA  A  genus  of  ornamental,  ever-  i 
green,  twining  tropical  pUnts,  of  the  iwallow-  | 
wort  tribe.  Several  species,  of  naturally  6  ur  9  ' 
feet  high,  have  Ijecn  introdaced  from  India  to  \ 
British  hothouses;  but  they  are  very  closely  akin 
to  the  true  swallow-worts. 

OYMNOCLADUS.   See  BosnT  "  f Hakpt). 

GYMNOGRAMMA.  A  genus  ot  very  beautiful, 
evergreen,  irupioal  femsL  About  %  eoore  of 
species,  some  of  them  eminently  handsome,  have 
been  introduced  to  oar  stoves  from  tho  West 
Indies,  and  trof^sal  America;  and  aoooriderable 
number  more  are  known.  The  lower  surface  uf 
the  fironds  of  some  is  hairy,  and  that  of  the  fronds 
of  others  is  mealy ;  and  iha  sori  or  dusters  of 
spoTCS  of  aU  are  aaksd,  and  an  attnded  to  in  the 

name  jyymnoj^mma.  . 

GYiM^'OLUMIA.  A  genus  of  beautiiul,  yellow-  | 
flowered,  trojrfeal,  ewigwen  shnibi^  of  the  sun-  ; 
flower  division  of  the  composite  order.  The  j 
spotted  species,  O,  maculata,  has  a  hdght  of  3  or 
4  tool,  and  bbom  at  midsmniMr ;  and  the  threa> 
ii(  rv<-d  3peclp3,  G.  triplinfn-ia,  has  aV  or.t  tho  same  I 
height,  and  blooms  in  the  end  of  autuam  and  be-  [ 
ginning  of  winter;  and  botiiof  tiMsawwetoAro*  ' 
duoed  to  Britain  upwards  of  90  yeata  aga 

GYMN08T0MUM.    A  genus  of  moM  plants, 
forming  the  type  of  the  subordbr  gymnostomL  I 
The  chief  msBBbsrw  of  this  sabordsr  are  Uw  triM  | 
gymnostomamsand  the  box-mosses  orsphagnums. 
The  name  gymnostomum  signifies  "naked  mouth,"  i 
andalhtdestotheonfieaoftfaetheaa.  AbeatW 

species  of  tine  f7vinnof;tomum8  are  indigenous  in  1 
Britain;  and  nearly  30  more  are  known.  Uoet 
of  the  Indigenous  otteshaTsahsi^tef  from  ^aa 
inch  to- 1^  inch ;  and  some  grow  in  tnfts,  others 
in  little  spots,  and  others  in  broad  patches, — 
some  in  grass  fields,  others  on  banks  and  waste 
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groundu,  and  others  on  wet  rocks, — and  some  are 
oonipiUmoas  in  spring,  others  in  ■ummer,  and 
others  throughout  the  year.  But  the  twisted 
species,  O.  tortfff,  an  inhabitant  of  wet  zooks, 
grows  9  or  10  inchea  high. 

GYNANDRIA.   8oe  BoT^. 

GYNANDROPSIS.  A  pcnns  of  ornamental 
plaata,  of  the  caper-tree  &miij.  Beven  or  eight 
■peeiea  ham  been  introdnoed  to  Britain;  and 
several  more  are  known.  Three  of  the  introduced 
species  are  hardj,  white-flowered,  or  white  and 
purplu-flowered  annuals,  of  about  a  foot  in  height; 
another  is  a  half-tender,  red -flowered  annual,  of 
about  the  same  height;  anr!  th<!  others  are  tender, 
white-flowered  annuals  and  biennials,  of  consid- 
erably greater  hei^t;  and  all  were  finnerly 
incltided  in  the  genus  cleomc. 

GYPSOCAJiLI&  See  Moor-Ubath. 

GTPfiOPHILA.  Agennaoflmrdf.herbaeeoiu, 
ornamental  phuits  of  the  carnation  order.  About 
30  species  have  been  introduced  to  Britain,  prin- 
cipally from  continental  Europe  and  western 
Asia ;  and  ten  or  twelve  more  are  known.  Five 
of  the  introduced  species  are  annuals ;  four  are 
creeping  perennials;  and  the  rest  have  perennial 
foota  and  nfirlglit  annoal  atema.  Meal  ate  nboat 
a  foot  hi::''.  ;  1  nt  some  are  only  a  few  inches,  and 
Others  are  from  1^  to  4  feet.  About  (me  half 
bxn  white  flowers ;  and  moat  of  the  others  h»m 
some  shade  of  red,  between  the  lightest  flesh 
colour  and  light  crimson  Ono  of  tin  If'npest 
known  was  introduced  upwards  ot  a  century  ago 
fnm  Spain:  and  haa  narrow,  poitttedy  recurved 
root-leaves, — narrower  and  oppr.site  stem-leaves, 
— clusters  of  atill  smaller  leaves  at  some  of  the 
atem^oitttay— and  a  system  of  snudl  hnuuhes, 
divcrgin;^  from  the  upper  part  of  the  Stem,  and 
each  terminating  in  a  close  bunch  of  small  white 
flowers.  All  the  species  adorn  the  open  border 
of  the  flower-garden .— Gypaophila  is  also  the  spo;- 
ci6c  name  of  a  handsome,  white-flowered,  peren- 
nial-rooted, half-foot-high  catchfly.  The  name 
gTlwopUIn  means  <*th0  love  of  chaUt,"  and  aUndes 
to  tha  feodneaa  of  the  plaata  ibr  a  oaloaveoaB 
soiL 

OTPSUH.  The  hydrotts  sulphate  of  Hne.  It 
consistl  of  40*1  per  cent  of  sulphuric  acid,  28*5 

of  lime,  and  IS  of  water,  or  of  three  equivalents 
of  sulphuric  acid,  one  of  lime,  and  two  of  water, 
or  of  one  equivalent  of  sulphate  of  lime,  md  two 
equivalents  of  water.  It  can  easily  bo  artificially 
formed  by  mixing  a  solution  of  muriate  of  lime 
with  any  soloUe  sulphate,  or  by  pouring  sulphuric 
acid  Tipon  common  quicklime.  In  the  latter  case, 
a  violent  heat  is  evolved,  and,  when  the  mixture 
is  ignited,  water  is  given  off;  and  if  the  sulphuric 
acid  have  been  in  suffieientquantity,  the  resulting 
sabetanoe  is  all  gypoum — and,  if  not,  the  sub- 
stance is  partly  gypsum  and  partly  qoiokUme. 

PropefHet  md  VMttiu  «f  Oyp$mii—^ffmm 
h  soIuMc  in  about  500  times  its  weight  '  f  c  Id 
water,  and  is  more  soluble  in  hot  water;  and 
when  dtssotvad  hi  the  tetter,  or  holled  in  It  to 


solution,  it  deposits  itself  in  crystals  as  the  water 
cools.  A  sohttion  of  it  alfo^  precipitates  to 
solutions  of  oxalates  nd  of  barytio  aalts ;  and 

the  crystals  of  it  are  generally  flatten'-'I  prisms, 
with  a  rhoiiibic  prism  fur  thuir  primary  form. 
Para  oiTstallized  gypsum  is  freqmmtly  oaUed 
selenitc ;  and  the  hard,  white,  compact  variety 
of  it,  used  in  statuary,  is  called  alabaster.  6^ 
the  article  A&ABABraft.  Gypsum  deprived  of  Ita 
water  by  a  low  red  lieat  becomes  a  tine  powder, 
and  constitntes  Plaster  of  Paris ;  and  it  took  this 
name  from  the  circumstance  of  its  occurring  in 
great  abundance,  &n  n  ^^eognostio  formation, 
around  the  metropoliit  of  France.  Plaster  of 
Paris  is  everywhere  well  known  as  a  cement,  and 
aatha  material  of  atooeo  oasts  and  ofmvltitndes  of 
Stoooo  ornaments  ;  and  it  owf -^i  its  useful  proper- 
ties!, in  these  respects,  to  its  solidifying  aihnity 
&r  water,  w  to  its  Ibnning  with  it  a  firm,  co- 
herent, homogeneous  mass.  Pure  sulphate  of 
lime,  in  its  proper  minerril  ondition.  is  called 
anhydrite ;  it  has  scarcely  any  ta»Lc  ,  it  hus  been 
oommonly  thouj^t  to  snrtain  a  white  heat  with- 
out undergoing  any  decomposition,  but  lias  been 
shown  by  Dr.  Thomson  to  part  with  some  of  ite 
aeid  when  heated  to  redness ;  and  it  is  OMuider- 
ably  more  soluble  in  water  than  the  sulphate  of 
baryta  or  the  sulphate  of  strontia.  Gypsum 
more  or  less  impregnates  the  wa^r  of  many 
springs,  and  gives  it  the  proparty  whidi  ia  popu- 
larly called  hardness. 

Where  Oifpium  is  Found. — Qypeum  is  one  of 
the  ahnadsnAminenls  on  the  Borfiiae  of  the  oaith. 
It  is  an  ingredient,  though  not  n  I  nlky  one,  in 
very  many  soils ;  it  occurs  so  plentifully  iu  sub- 
strata aa  to  impregnate  the  water  of  very  many 
springs;  and  it  exists  in  the  crystalline  state, 
and  in  granular  and  fibrous  masses,  in  the  p^e^-fT- 
nostio  strata  of  most  recent  furmntion.  and  par- 
tioolaiiyin  the  districts  of  the  newer  limestones. 
The  specimens  of  it  in  Shotover  Hill  near  Oxford 
are  quoted  by  Hir  Humphrey  Davy  as  examples 
of  itinitanonnalstata.  The  qwdniena  In  Per- 
byshire  and  Nottinghamshire  are,  in  many  in- 
stances, SO  fine  and  compact  as  to  take  the  rank 
and  serve  the  purpose*  of  alabaster.  Specimens 
of  it,  in  great  plenty  and  in  considerable  variety, 
have  long  been  known  in  France,  Saxony,  Spain, 
Italy,  and  other  parts  of  Europe.  But  the  gyp- 
sum of  oommeffSe  haa  genenlly  in  oomhination 
with  it  some  proportion  of  silica,  and  of  carbonate 
of  lime.  Knglish  gypsum  is  usually  sold  in 
HampdiiM  at  about  la.  9d.  per  budiel ;  it  is  stilt 
cheaper  in  the  midland  counties ;  it  is  so  very 
abundant  in  Derbyshire  as  to  be  commonly  used 
for  making  the  floors  of  farmers'  chccsc-roi^ms  ; 
and  it  is  more  or  less  abnndant  also  in  Oxford- 
shire, Gloucestershire,  Somersetshire,  the  north- 
em  Counties,  and  several  other  parte  of  England. 

Hittory  of  Oyptum  «s  a  Afmmre. — The  grand 
value  of  gypsum  to  the  farmer,  and  even  the  chief 
interest  of  it  to  the  merchant,  are  its  uses  as  a 
mannie  Tirgil,  in  commending  the  use  of  ashes 
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to  the  Roman  farm  ere,  speaks  of  the  valaa  of  a 
rery  impure  variety  of  gypeum;  Mid  tli6  early 
inhabitaots  of  Britain,  and  the  farmers  of  Lom- 
htadj,  made  use  of  it  in  some  suoh  way  as  the 
Romans.  But  none  of  these  parties  were  ac- 
quainted with  it»  raid  nature;  and  even  the 
chemists,  till  a  comparatively  lato  period,  were 
unable  to  distinguish  it  from  limestone  or  other 
oaloareous  sabsteaees.  About  the  middle  of  the 
18th  century,  a  substance  which  was  long  after 
wards  shown  to  be  an  impure  gypsum,  which 
had  been  used  aa  a  ferttliiar  In  tiie  neigbboup- 
hood  of  Tlanover,  dro'.v  th:-'  at-_'i,t;on  uf  Miijer,  a 
talented  Protestant  pastor  in  the  principality  of 
Hohtnlolw,  and  was  fimnd  by  him  to  poesew  meh 
manurial  powers  as  promised  to  be  of  great  and 
genera!  sorvice  to  agriculture.  He  recommended 
and  published  the  substanoe  by  both  example  and 
writing ;  and  he  speedily  made  a  deep  and  exten- 
sive iinpresaion  in  its  favour.  Many  agricultu- 
rists subjected  it  to  expenment ;  and  Schubart 
in  Qeimany,  TladhilMi  in  Switeerhad^  and  Fiank- 
lin  in  America,  wrote  in  recommcndrition  of  it, 
pushed  it  into  notoriety,  and  both  won  for  it  a 
beat  of  frianda,  and  provolted  against  it  a  heat 
of  foes. 

The  use  of  gypsum  extended  rapidly  in  vari- 
ous parts  of  Europe,  particularly  in  tba  district 
around  Paris ;  and  was  so  xealoodj  propagated 
in  North  America  as  to  occasion  exportationB 
from  the  quarries  of  Moutmarcre  to  the  western 
side  of  the  Atlantic;  and  gypeum  rapidly  ob- 
tninpd  the  fame,  in  both  the  old  world  and  the 
new,  of  being  one  of  the  most  powerful  auxiliaries 
of vagatation.  Battbaoppoaenofitwarantanj 
and  formidable  ;  and  among  the  most  strenuous 
of  theae  were  the  proprietors  of  the  salt-pans, 
who  maintained  ibat  adilot  refuse  of  tbeir 
pans  was  the  only  traa  itttilizer  of  its  cbiss,  and 
could  never  be  superseded  or  competed  with  by 
gypsum ;  and  yet  this  very  schlot  turned  out,  in 
a  maturer  state  of  minanl  analysis,  to  be  itself 
an  artificial  gypsum,  of  precisely  siroilnr  consti- 
tution and  action  to  the  natural  gypsum  of  the 
quaniaa.  Tba  advoeatsa  of  gypaun,  bowaw, 
were,  in  a  sense,  its  wnrst  enemies ;  for  they  so 
exaggerated  its  powers,  and  spoke  of  it  as  an 
nnivenal  naBare^  and  taoomnendad  it  for  aU 
Forts  of  manurial  purposcB,  as  necessarily  to  pro- 
duce great  disappointment,  and  in  consequence 
provoke  disgust,  anger,  and  oppoeitton.  Expe- 
rience eventually,  though  slowly  and  baiitatingly, 
assigned  very  distinct  and  somewhat  confined 
limits  to  its  fertiiixiag  power ;  pronounced  it  to 
require,  in  every  oaaa,  the  ao-exbtenoe  with  it  in 
the  soil,  cither  naturally  or  artificiaygr,  of  organic 
manures ;  declared  it  to  be  efficaciooa  chietiy  on 
aoila  rich  in  bninna  and  poor  in  aalta,  and  genar- 
ally  to  but  a  small  nnuil  K  r  <  f  ordinarily  culti- 
vated plants,  such  as  luoem,  sainfoin,  clover, 
ryegrass,  turnips,  and  tba  giaaasa  pf  aftlflalal 
meadows ;  and  condemned  it  as  almost  or  alto- 
gether  worthleea  to  oeraal  crops,  to  the  greater 


number  of  hard  crops,  and  to  most  kinds  ol  na« 
tural  graaa  landa.  Opinions  were  vevy  iong  di- 
vided, too,  respecting  the  seasons  and  methods 
of  applying  it ;  particularly  as  to  whether  it 
should  be  pulverized  and  applied  fn  ita  natnial 
state  or  first  burned  and  then  pulverized,  and  aa 
t  )  whether  it  should  be  sprinkled  on  the  surface 
as  a  top-dressing  ur  thoroughly  intermixed  with 
the  soil  In  many  and  aatanaiva  diatvleta,  also, 
wy  .  is-'  soil  has  since  been  supposed  to  contain  a 
Buiilcient  natural  intermixture  of  gypsum  for  all 
the  purposaa  of  vagataUon,  Ae  applieatf  on  of  tba 
new  manure,  no  matter  how  .  r  wh  n  m:\d<\  was 
found  to  produce  no  beneficial  effect  whatever 
upon  any  Idnd  of  ground  or  enp. 

**  The  opinions  of  practical  men,  with  regard 
to  the  advantages  and  propriety  of  applying  gyp- 
eum," says  Boussingault,  "  although  they  agreed 
in  certain  determinate  circumstances,  were  still 
far  from  being  unanimous.  A  particular  inquiry 
into  the  subject  was  therefore  held  worthy  of  its 
attention  bf  tba  Vrmoh  govenmiant,  and  a  0001^ 
prehcnsive  report  on  all  the  information  collect- 
ed was  made  by  M.  Boeo  to  the  Boyal  Central 
Agricultvnd  Swdaty  of  Fraaeab  Tbia  report 
shows  in  a  striking  manner  the  advantages  that 
may  be  derived  from  the  lights  of  practical  men ; 
in  a  single  line  or  aentenoe,  we  frequently  fiad  a 
summary  of  20  or  30  years'  expaiiaiioaw  Zha 
following  series  of  questions  and  answers  I  be- 
lieve to  embrace  most  of  the  points  of  any  inter- 
est oonneoted  with  tba  eaaploynant  of  gypsum. 
1st.  Does  plaster  act  favourably  on  artilicial 
meadows  I  Of  43  opinions  given,  40  are  in  the 
affinuatire,  and  8  in  tiia  nqpttiva.  Sd.  Doaa  it 
act  favourably  on  artificial  meadows,  the  soil  of 
which  is  vex7  damp  I  Ten  opinions  given ;  una- 
nimaddjr,  na  9A,  WiO  it  lupply  the  plaee  of 
organic  manure  f  or  will  a  barren  soil  be  con- 
verted into  a  fertile  one  by  the  use  of  it  ?  Seven 
opinions  given ;  unanimously,  no.  4th.  Does 
gypsum  sensibly  increase  the  eiopa  of  tha  ce- 
reals 1  Of  32  opinions,  30  were  negative,  and 
2  afllrmative."  Some  subsequent  experiments, 
jnfieiooalj  piannad  and  carefully  executed  hf 
Mr.  Smith  in  England  and  V  VilloV  in 
France,  as  well  as  other  experiments  of  a  less 
prominant  ebaraetar  by  other  diatiagoiihad  agri* 
culturists,  have  drawn  a  very  distinct  limit  round 
the  manurial  utility  of  gypsum,  and  fully  ascer- 
tained the  conditions  in  whieh  ita  fertiliaing 
pow(  r  developed. 

Tfie  MfTt/iodt  of  win^  Gifptxm  a»  n  Vnntin'. — 
Qypeum,  when  used  as  a  manure,  ought  to  be 
ground  and  applied  in  its  natural  state;  for  it 
has  been  proved  by  abundant  experience  to  ac- 
quire no  increase  of  power  ftam  burning  or  from 
any  other  Icnown  prepaiatieaal  proeeaa  than  alni- 
pie  puU'erization  Tt  is  usually  sown  or  sprin- 
kled upon  Uie  surface  of  meadows;  but,  though 
it  aeta  wall  aium^  wban  applied  in  that  way,  it 
acta  itill  better  when  inoorporated  with  the  soil. 
It  it  fanaiaUj  baliavad  to  aet  peooliarljr  well 
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vr}icn  sprinkled  lUkdn  Kteh  oonditioiu  u  to  make 
it  lie  like  a  fihn  iipon  the  wet  leaves  of  the  grotv- 
ing  plants  i  but  it  probably  derives  all  the  ad- 
rtatMgtt  9t  that  mode  of  deposition  from  the 

j   equality  with  which  it  is  distributed  and  retain- 

.  ed  athwart  the  surface.  Yet  whenever  used  as 
» top-drewlBg,  ft  ongbt  eerlaiiily  to  be  appKed 
in  calm  moist  weather,  and  will  be  all  the  more 

I  suoceesful  if  applied  at  the  particolar  time  in 
spring  wiMit  the  young  plants  of  hioeni  or  nun- 
fbia  or  clover  have  already  madtt  lome  degree  of 
progress.  "  I  have  noticed,  in  applying  gypsum 
to  grasses,"  says  Mr.  Johnson,  in  his  Prize  Essay 
in  the  Royal  Agricultural  &)ciety's  Journal, 
"  that  the  weather  at  the  time  of  spreading  it 
has  a  very  material  influence  upon  the  result  of 
tiie  OKperimeni.  Its  offiiets  on  never  toon  ap- 
parent when  it  is  sown  in  dry  weather  ;  but  if 
the  season  is  damp,  so  that  the  white  powdered 
gjppoam  adheres  to  tfao  letmt  and  ttaUct  of  the 

I  young  grass,  the  good  effect  is  then  immediate. 
This  observation  was  made,  many  years  since, 
by  Arthur  Young,  by  Mr.  Smith,  and  by  the 
American  fannOEB:  it  is  a  well-known  fact  with 
the  sainfoin-growers  of  the  Berkshire  and  Hamp- 
shire chalk  formations,  the  clover  cultivators  of 
the  grawla  sad  kems  of  Baxnj  md  Kent,  Mid 
I  on  thr>  !iirern  grounds  of  the  alluvial  soils  of 
I  Essex  and  Middlesex.  The  fitf  mers  of  the  United 
j  Stately  when  dresiang  their  tiimi{«  with  gyp- 
I  sum,  always  found  it  answar  best  when  apned 
i  in  rainy  weather." 

j     TAe  Crop*  which  Oyptum  fertUizet. — Tlie  high- 
I  I7  fertilizing  power  of  gypsum  upon  sainfoin,  and 
some  of  the  circumstances  which  modify  it,  were 
I  wcU  ascertained  by  Mr.  Smith's  experiments  in 
three  yeui  of  the  last-decad  of  last  oentury. 
i'  The  soil  on  which  the  expert  mrnt;  'xere  made 
;   was  a  light  vegetable  earth,  3  feet  deep  at  the 
I  upper  end  of  tiie  field,  and  graduaUj  lessening 
j   to  3  inches  at  the  lower  end,  and  everywhere 
incumbent  on  a  subsoil  of  chalk ;  and  the  field 
was  divided  into  equal  breadths  for  gypsed  and 
nngypsed  growths  of  sainfoin,  with  every  pre- 
caution that  the  circumstances  should  as  nearly 
as  possible  be  equal  la  one  experiment^  the 
crop  on  the  deeper  nagypMd  soil  aaDoaated  to 
3,357  lbs.  of  the  dry  herb,  and  419  Ibe.  of  seed ; 
while  thai  of  the  contiguous  breadth,  which  had 
leoeivad  about  Iff  bushels  of  gypsum  in  the 

I  spring  of  1794,  amounted  to  5,462  lbs.  of  the  dry 
j  I  herb,  and  582  lbs  of  seed.   In  another  experi- 

I I  ment,  the  crop  on  a  shallower  and  ungypsed 
part,  amounted  to  2,766  lbs.  of  the  dry  herb,  and 
245  lbs.  of  seed ;  while  that  upon  the  contiguous 
part,  which  had  received  about  Id  bushels  of 
gTpsam  in  the  epiinf  ef  1198,  amonnted  to  4,381 
lbs.  of  tho  dry  herb,  and  379  lbs.  of  seed.  In  a  third 
experimeat,  the  crop  on  the  ahaUoweat  part,  un- 
gypsed, amounted  to  S,!068  lbs.  of  the  dry  herb, 
and  66  lbs.  of  seed ;  while  that  upon  the  conti- 
guous part,  which  received  abont  15  bushels  of 
gypsum  in  the  spring  of  1794,  amounted  to  4,879 


lbs.  of  the  dry  herb,  and  211  lbs.  of  seed, — and 
that  upon  the  same  part,  gypsed  with  15  bushels 
also  in  the  spring  of  1792,  amounted  to  4,310 
lbs.  of  the  dry  heri»,  and  206  l!^s.  of  seed.  Thus 
the  crop  from  the  ungypsed  breadth  being  taken 
as  100>  that  upon  the  gypsed  breadth  is  £31, 
—•it  is  more  than  donbled.  But  on  comparing 
the  weight  of  the  }irr>nceous  portion  with  that 
of  the  seed,  widely  different  relations  are  appa- 
rent ;  for  the  proportion  of  herb  to  seed  in  tiie 
ungypsed  portion  of  the  first  experiment  was  as 
TOO  to  12-5,  in  the  f^)  p8cd  portion  of  that  exper- 
iment as  100  to  10  7, — in  the  ungypsed  portion  of 
the  second  experiment  as  100  to  8*9,  in  the 
gypsed  portion  of  that  experiment  as  100  to  87, — 
in  the  ungypsed  portion  of  the  third  experiment 
as  100  to  9%  in  the  cnoe-gypssd  portion  irf  that 
experiment  as  100  to  4  3,  and  in  the  twice-gypsed 
portion  of  that  ei^riment  as  100  to  4*8.  Both 
irithout  and  with  gypenm,  therefore,  the  propor- 
tion of  the  seed  to  the  herb  falls  rapidly  off 
from  the  deep  soil  to  the  shallow.  Some  princi- 
ple essential  to  fructification  was  hence  supposed 
by  Mr.  Smith  to  be  very  deficient  in  shallow 
soil ;  and  this  principle,  in  all  probability,  is 
some  portion  of  the  compound  product  of  de- 
composed and  decomposing  organic  matter. 

The  fertilizing  power  of  gyp"^  ii"  ip  n  white 
clover,  was  asoertaiaed  by  Mr.  Smith  to  be  still 
greater  than  upon  sainfoin.  He  a>pplied  the 
gypsum  in  connexion  with  this  crop,  in  the 
proportion  of  G  bushels  per  acre,  at  an  advanced 
period  in  May,  when  the  clover  looked  pole,  and  , 
seemed  to  want  sap ;  and  only  a  fortnight  after- 
wards, though  no  rain  fell  in  the  interval,  the  ! 
clover  was  vigorous,  and  began  rapidly  to  form  I 
SO  thick  a  oovering  as  to  proteet  the  ground  from 
an  intense  sunshine,  which  fc  rrh  d  every  adja-  I 
cent  ungypsed  spot.  In  one  experiment,  the  un- 
gypsed crop  amounted  to  839  Ibe.  of  the  hob 
and  56 Ibe.  of  isccd,  while  the  gypsed  crop  amount- 
ed to  2,226  of  the  herb  and  316  lbs.  of  seed; 
and  in  another,  the  ungypsed  crop  amounted 
to  500  lbs.  of  the  herb  and  61  lbs.  of  seed, 
while  the  pypscd  crop  amounted  to  2,270  lbs.  of 
the  herb  and  174  lbs.  of  the  seed.  The  mean  of 
these  experiments  shows  the  Increase  from  gyps- 
ing  to  have  been  as  223  to  100.— :\T.  Villelc's 
experiments  do  not  show  so  largely  ;  yet,  in  con- 
sequence of  having  been  made  on  moist,  stony, 
clayey  soilj  of  about  16  inches  in  depUi;  and 
incumbent  on  a  stifT  clay  subsoil,  they  are  quite 
as  decisive  and  cuosiderably  more  interesting. 
In  one  of  hb  experiments,  gypsum  was  applied 
in  the  proportion  of  4  cwt.  per  acre  and  the 
uogypaod  dry  crop  amounted  to  £u  cwt.  1  qr.  23 
lb.,  while  tlio  gjpsed  dry  crop  amounted  to 
40  c-.Tt  3  qr.  19  lb.;  and  in  another,  gypsum 
was  applied  in  the  proportion  of  5|  cwt,  per 
acre,  uid  the  ungypsed  dry  crop  amounted  to  19 
cwt.  2  qr.  16  lb.,  while  the  gypsed  dry  crop 
amonnted  to  32  cwt.  '2  or.  27  lb. — So  far  as  past 
experience  discloees,  gj'psum  may  perhapa  be 
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pronounced  less  variably  and  more  certainly 
benefieial  to  clover  fhaa  to  any  diber  agrieaUunkl 

plant ;  and  it  has  often  the  curious  property  of 
materially  bcnedting  clover  in  such  a  manner  as 
to  render  the  effecl  obeerrable  only  wlien  the 
crop  is  converted  into  Lay.  "  I  have  tried  gypsum 
on  a  great  variety  of  soils,"  says  Dr.  8hier,  "  in 
general  with  but  little  success.  In  a  few  instances, 
however,  it  proved  highly  beneficial  to  clover. 
In  these  casus  I  observed  tliat  tlic  advantage 
could  not  be  detected  by  the  eye,  ur  evcu  b>  the 
balanoe,  when  Ihe  produce  was  weighed  green, 
but  it  was  veiy  a]qparent  on  weighisg  the  dried 
hay;* 

The  fertillzbg  power  of  gypeum  upon  leganii> 

nous  plants,  as  a  class  of  vegetables,  refers  gener- 
ally to  their  herbage,  and  has  seldom  any  con- 
nexion with  their  eeeds.  Any  inferenoe  which 
might  be  drawn  from  the  suitableness  of  gypsum 
for  sainfoin  and  clover  to  the  suitableness  of  it 
for  pease  and  beans,  would  be  a  total  and  ruinous 
mistake.  Any  leguminous  pluite  whole  eeedi 
arc  used  for  fnod,  and  whic])  are  grown  upon  Poil 
either  naturally  or  artiticialiy  capable  of  yielding 
to  ibem  even  a  very  anaU  proportion  of  ralphate 
of  lime,  usually  assiniilatc  so  much  of  this  salt 
into  their  seeds  that  these  cannot  easily  be  sof- 
tened by  boiUng*.  fnieatabbomhardneBBofiomo 
pease  and  beans  is  frequently  ascribed  by  cultiva- 
tors to  the  temperature  of  the  eeaeon  of  growth, 
or  to  the  rains  which  ItU  at  the  time  uf  harvest, 
but  is  really  caused  by  the  assimilation  of  gypsum, 
and  may  be  readily  corrected  by  throwiug  a  little 
subcarboQute  of  soda  into  thu  water  iu  which 
they  are  boiled.  But  when  leguminous  plants 
are  grown  entirely  for  tfie  sake  of  thfir  I'erbage, 
and  especially  wbcu  they  are  intended  to  form  a 
peronidal  cropping  of  green  fodder  for  cattle,  the 
enriching  of  the  soil  with  gypsum  gives  tlieiu 
great  energy  of  vegetation,  and  causes  them  to 
push  f<Mth  very  niooulent  leaves,  and  to  renew 
for  a  long  time  the  etoms  whieb  are  cut  for 
fodder. 

Some  statements  say  that  gypsum  is  usually 
very  beneficial  to  turnips ;  and  others  assert  that 
it  is  more  uniformly  successful  for  potatoes  than 
for  any  other  held  crop.  We  have  no  means  of 
decidedly  affirming  or  denying  tbeee  statements, 
or  of  recording  the  particular  conditions  under 
which  they  may  be  correct.  But  an  unsuccessful 
experiment  upon  the  gypsing  of  mangel-wurzel 
by  Boussingault,  may  probably  be  regarded  as 
indicative  of  the  general  inutility  of  gypsum  to 
root  crops.  "  The  plants,"  says  he,  "were  trans- 
planted and  watered,  and  the  gypsum  was  applied 
at  the  time  •>(  earthing  ttp.  A  good  deal  of  rain 
fell ;  and  shortly  alter  having  been  laid  on,  tiic 
gypenm*  became  incorporated  with  the  ground. 
The  crop  was  gathered  on  the  8th  of  October, 
three  months  after  the  gypsiug,  and  from  two 
equal  surfaces,  each  of  842  square  yards  in  extent, 
weighed  as  follows  —  from  tlie  gyi^sed  ground,  13 
cwt.  i  qr.  6  lb.;  from  the  ung)'paed,  12  cwt.  2  ^r. 


3  lb.  The  gypsum  would  therefore  appear  to 
have  had  no  tiendicial  effbot;  for  the  difference 

in  favour  of  the  gy])sed  piece  is  bo  trifling,  that 
it  cannot  be  reasonably  ascribed  to  the  mineral 
manure ;  in  fiutt,  the  quantity  obtained  firom  the 
gypsed  surface  does  not  exceed  that  which  we 
constantly  take  from  fields  in  the  ordinary 
course  of  cultivation,  and  which  have  received 
no  gypsum." 

The  fertilizing  yower  of  gypsum  upon  the  cereal 
crops,  as  we  formerly  &aw,  was  denied  in  3C>  out 
of  38  answers  to  the  Royid  Agricultural  Sedety 
of  France,  and  affirmed  in  only  2,  This  ought 
to  be  decisive  ;  yet  it  is  hindered  from  making 
a  due  imtHrenioD  hj  a  statement  that,  in  the 
experiments  of  Fmith,  gypsed  land  as  compared 
to  ungypsed  land  produced  grain  in  the  propor- 
tion of  Ids  to  100.  A  doubt  is  thus  started, 
which  requires  to  be  laid  to  rest;  and  it  may  be 
dealt  with  by  an  appeal  to  the  recent  experi- 
ments of  Boussingault.  lie  tried  gypeum  on 
wheat  after  ploughed-in  clover,  after  mangel- 
wurzel,  and  after  potatoes,  all  in  1842;  and  the 
results  in  the  entire  produ<»  were, — after  the 
plottghed-in  clover,  319  lb.  on  the  gypsed  piece, 
323  lb.  on  one  ungypsed  piece,  and  327  lb.  on 
another  ungypsed  piece, — after  the  mangel-wur- 
zel, 105  lb.  en  the  gy  psed  piece,  176  on  one  un- 
gypsed piece,  and  158  on  anotlier  ungypsed  piece, 
— and  after  the  potatoes,  235  lb.  on  the  gypsed 
piece,  245  lb.  on  one  ungypsed  piece,  and  264  on 
another  ungypsed  piece, — thus  giving  an  average, 
on  the  three  experiments,  of  260  lb.  on  the  gypeed 
piece,  24b  lb.  on  one  ungypsed  piece,  and  26(>  lb. 
on  another  ungypsed  piece.  But  as  the  long 
drought  of  l^^L'  was  unfavourable  to  wheat,  other 
experiments  were  made  in  the  eminently  favour- 
able year,  1843,  on  eqnal  areas  of  365  square 
yards  eaeh,  with  a  dose  of  TO  lb.  of  gypsum  on 
each  of  the  gypsed  areas ;  and  the  reeulta  were 
as  follow:— Rye  with  gypsum,  510  lb.  in  dieaves, 
and  137  lb.  of  grain  ;  rye  without  g)psum,  472 
lb.  in  sheaves,  and  127  lb.  of  grain.  Oats  with 
gypsum,  3;!L»  lb.  in  sheaves,  and  1 12  lb.  of  grain ; 
oats  without  gypsum,  308  lb.  in  sheaves,  and  113 
lb.  of  grain.  Wheat  with  eypsum,  4f>2  lb.  in 
sheaves,  and  147  lb.  of  grain ;  wheat  without 
gypeum  in  one  phMe,  463  lb.  in  sheaves,  and  143 
IV).  of  grain ;  w  heat  without  gypsum  in  another 
place,  510  lb.  in  sheaves,  and  156  lb.  of  grain. 

The  lertiliting  power  of  gypsum  upon  the 
artificial  grasses,  except  in  cases  where  the  soil 
naturally  contains  a  sufficient  proportion  of  sul- 
phate of  lime,  is  well-ascertained,  and  of  great 
practical  value.  This  is  particularly  true  with 
respect  to  the  usual  rotational  mixture  of  clover 
and  ryegrass.  **  if  the  farmer  finds,"  gays  Mr. 
Johnson  in  his  Prise  Bsny,  "  that  his  Adds  will 
only  grow  clover  sncccssfully  once  in  8  or  12 
years,  and  that  his  neighbours  tell  him  his  land 
is  'tired*  of  dover  or  'cloverddt,*— if  he 
notices  that  oven  the  application  of  farm-yard 
I  compost  hardly  adds  to  the  luxuriance  of  his 
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gnoas,  lie  itej  tlien  mMf  odnd«d«  fhat  his 

crops  have  gradually  exhausted  his  land  of  sul- 
phate of  Hmo, — and  he  may,  with  every  confi- 
dence of  Buocess,  apply  a  dressing  of  gypsum,  at 
ftlie  imie  of  2  cwt.  per  acre,  taking  care  to  choose 
a  wet  morning  for  the  application ;  and  this 
may  be  done  at  any  season  of  the  year,  but  it  is 
belt  ^tlrar  in  April  or  th«  flnt  dajt  of  Hay.** 
He  then  declares  that  he  can  attest  these  facts 
from  oxpenence  and  observation ;  and  narrates 
two  ramarkmblo  verifloktloiu  of  them,  in  tiie 
ca?o  respectively  of  an  old  ])addock,  and  of  clover 
and  sainfoin  lands.  The  paddock  was  old,  and 
had  gradaally  beeome  hm  end  leee  prodttotiva ; 
and,  after  being  vainly  pUed  witib  nuwy  kinds  of 
mineral  and  compost  raanurCT,  a  portion  of  it 
suddenly  became  luxuriant  uuder  a  dose  of  40 
bvahels  per  acre  of  peat-ashes^  containing  12  per 
cent,  of  sulphate  of  lime,  and  otherwise  consisting  '] 
of  sand,  chalk,  red  oxide  of  iron,  and  a  small  quan- 
tity of  ooeunon  eeli;  ead  when  impiekm  uoie 
that  this  revived  portion  owed  its  revival  solely 
to  the  sulphate  of  lime,  another  portion  was 
doeed  with  finely  pulTerind  gypsum,  at  the  rate 
of  2  cwt.  per  acre,  and  experienced  fully  as  great 
»  revival,  not  only  sending  up  its  former  grasses 
with  renovated  vigour,  but  producing  white 
cluver  and  other  grasses,  whose  seeds  had  long 
hpLTi  sleeping  in  the  soil.  The  soil  of  the  pad- 
dock contaiut^  G|  per  oeut.  of  orgauic  and  solu- 
ble matters,  and  19  per  cent,  of  carbonates  of 
lime  and  rtnfTTT  ?ia,  and  was  about  10  inches 
deep,  and  rested  on  a  thin  stratum  of  gravel, 
immediately  inovmbent  on  ehalk.  Theoxperi- 
nienter  in  the  case  of  the  clover  and  sainfoin 
lands,  Mr.  Barnard  of  Little  Bordean  in  Ilamp- 
shiro,  says,  I  have  sown  gjpmm  6  or  7  years, 
and  never  on  clover  or  sainfoin  without  satisfac- 
tory  proof  of  its  efficacy,  having  tisually  g7"own 
half  a  ton  or  more  of  hay  per  acre  by  its  use 
and  he  adds  that,  on  the  1st  of  May,  183d, 
hf>  gypsed  a  piece  of  a  field  of  two-year-old  sain- 
foin at  the  rate  of  2^  cwt.  per  acre, — ^that,  at 
harveat  thne,  he  leaped  from  it  a  piodaoe  of 
hay  (juitc  one  ton  per  acre  extra, — that  in  Octo- 
ber, he  reaped  from  the  gypaed  portion  another 
produoe  of  1|-  ton  per  aeve,  while  there  wm 
scarcely  any  on  the  ungypsed  portion, — and  that, 
in  the  following  year,  without  making  any  new 
applicfttion  of  gypsum,  he  got  two  mowings 
firom  the  gypsed  portion,  and  could  find  noth*^ 
to  cut  on  the  ungypsed  portiorf 

An  incidental  verificatioa  of  the  fertilizing 
power  of  grpmm  upon  the  artificial  herbage- 
p!nr.t~  similar  to  that  afTorded  hy  the  instance 
of  the  peat-asbM,  occurs  in  the  common  and 
eweoeMful  nee  of  eoal-aahes  ae  a  top-dreming  for 

clover,  lucern,  and  sainfoin.  Such  coal-ashes  as 
are  found  on  analysis  to  contain  a  oonuderable 
proportion,  say  about  on»4enth  of  their  whole 

weight,  of  sulphate  of  lime,  are  generally  found 
hy  farmers  to  l>e  the  most  efTicaciuus  top-<iro8sinff 
fur  those  plants  which  they  cau  apply ;  and  as 


they  otherwise  oompriiebnt  aveiy  smaU  propor- 
tion of  fertilizing  substances,  they  may  be  infer- 
red to  owe  all  or  very  nearly  all  their  efficacy  to 
their  gypsum.  A  fact  of  considerable  interest 
in  reference  to  gypsed  grass-lands,  too,  »  that 
horses  and  cattle  always  prefer  the  grass  of  a 
gypsed  portion  of  a  field  to  that  of  an  ungypsed 
portion.  But  let  not  any  fiomer  be  indueed  bgr 
these  considerations  to  throw  away  money  and 
labour  in  the  gypsing  of  any  ordinary  natural 
pasture*.  It  is  eertain,"  says  Boussingault, 
"  that  g)'psum  has  no  effect  upon  natural  mea- 
dows. Positive  experience  has  satisfied  mo  of 
the  absolute  inutility  of  the  substance  here ;  so 
that  npoa  mf  natanl  meadows  at  Bechelbromi 
I  now  never  employ  a  particle  of  it." 

'rhforifjs  of  (he  Fertiliting  Action  of  Otfpsum. — 
The  fertilizing  action  of  gvpsum  wasaseribed  by 
some  of  the  agriculturists  of  last  century  to  its 
alleged  capacity  for  absorbing  moisture.  But 
when  oombiaed  with  water,  it  aotnally  eofidifies 
that  liquid,  or  at  least  retains  it  too  tenaciously 
to  permit  the  surrender  of  any  of  it  for  the  uses 
of  pbmte ;  and  eo  fitr  as  it  does  not  combine 
with  water,  it  has  an  exceedingly  limited  capa- 
city for  moisture,  and  cannot  possibly  alworb 
enough  of  it  to  be  of  any  material  service  to 
v^etation.  But  even  though  it  could  act  aa  an 
absorbent,  it  is  applied  in  much  too  small  a  quan- 
tity for  the  wants  of  a  crop ;  and  it  would  be  of 
as  much  use  to  many  other  agrieultoral  pla&ts  as 
to  the  few  on  which  it  is  known  to  act ;  and  it 
would  exert  its  powers  only  during  brief  periods 
iromedlatdly  suooecding  the  fUl  of  rain.  Quick- 
lime,  too,  iinhi1)e3  water  far  more  eagerly  than 
gypsum  does  ^  and  yet  it  act*  upov  plants  with 
fax  less  striking  effect 

The  fertilizing  action  of  gypsum  was  aaetlbed 
by  other  agriculturists  of  last  century  to  its  sup- 
posed power  of  accelerating  the  decomposition  of 
organic  manures,  and  assisting  the  putreCMtlTO 
fermentation  of  anima!  substances.  But  gypsum 
rraJly  possesses  no  such  power.  "  I  have  tried 
some  experiments  on  tlds  stttoeek,**  says  Bit 
TTumphrey  Davy,  "  which  arc  contradictory  to 
the  notion.  I  mixed  some  minced  veal  with 
about  one-hundredth  part  of  its  weight  of  gyp- 
sum, and  exposed  some  veal  without  gypsum 
under  the  same  circumstances;  there  was  no 
difierenoe  in  the  time  in  which  they  began  to 
putrefy;  and  the  process  seemed  to  ma  nest 
rapid  in  the  ease  in  which  there  was  no  gypsum 
present.  I  made  other  similar  mixtures,  employ- 
ing in  aeme  eassa  laiger,  and  in  some  cases 
Rmallcr  quantities  of  gypsum ;  and  I  used  pigeon's 
dung  in  one  instance  instead  of  fiesh,  and  with 
precisely  similar  resvltft  It  oertaiidy  in  no  ease 
increased  the  rapidity  of  putrefaction."  f«yp- 
sum,  besides,  is  known  to  fertilize  lands  which, 
at  tba  tioM  of  ita  appfication,  oontain  vary  little 
animal  manure ;  and  if  it  deriTsd  its  power  from 
being  a  decomposer  of  dead  organic  substances, 
it  would,  contrary  to  all  experivuce,  aut  bcnea- 
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citltyim  an  tertt  of  tillafs  aofls  wid  for  all  UndB 

of  ti!l;igo  crops.  Yet  one  iinp'^rtant  fact — 
whether  doe  to  a  tolveat  power  of  gypsum  upon 
vegetsUe  ovguiic  mttar  in  an  advaaewl  atage 
of  decomposition,  or  to  some  intordiiiiige  of 
action  between  the  sulphuric  acid  of  the  gypsnm 
and  the  several  acids  within  lhc-soil,or  to  oao  or 
more  actions  referred  to  in  other  tliMKies — is, 
thai  it  exerts  its  highest  fertilizing  power  on  land 
verj  rich  in  huraus,  and  becomes  oomparativel/ 
feeble  in  luA  wUdi  eontum  HlMn  mwM. 

The  fertilizing  action  of  gypgutn  is  ascribed 
hj  Sir  Hurophrej  Davy  and  bj  some  of  the 
Intding  agrienltnrists  of  tiie  presenk  day  to  its 
mere  absorbability  by  plants,  or  to  its  properly 
forming  an  element  in  their  food.  Sir  Humphrey 
found  a  large  proportion  of  sulphate  of  lime  in 

I  tlic  ashes  of  vegetables  grown  on  soil  which  had 

;  l)cen  treated  with  ashes  aboundinj^  in  the  sub- 
6taace;  and  be  believed  that  gjptum  entered 
partiealariy  into  the  oonstitntioa  of  the  woody 
fibre.  Nr.  T'^hnson  also  reminds  iis  that  an 
ordinary  crop  of  clover  or  sainfoin,  according  to 
the  proportions  of  their  piindplfls  aseertsined 

I  by  analysis,  usually  contains  from  H  to  2  cwt. 
per  acre  of  sulphate  of  lime ;  and  remark*  that 
this  is  prsdsely  the  quantity  of  the  ^cm  of 
gypsum  which  the  best  cultivators  have  HtUttd  to 
produce  a  maximnm  benefit  on  the  soil ;  and  he 
suggests  also,  that  the  proportion  of  sulphate  of 
lime  found  in  certain  plants  may  be  as  essential 
to  their  growth  as  the  presence  of  the  other  earthy 

I  salts  and  of  the  pure  earths.  This  theory  cer- 
tvnly  seems  Tsiy  simple  and  pkosible;  and  it  is 

]  so  far  countenanced  by  the  known  fact,  that  the 

i plants  most  favouraUy  acted  on  by  gjpeum  are 
of  very  rapid  growth,  and  might  not  be  able, 
within  the  brief  period  of  their  growth,  to  find 
all  the  gypsum  they  require  in  ordinary  ungypecd 
soOs ;  and  it  appears  to  aflford  a  ready  explanation 
of  the  phenomenon,  that  gypsum  is  highly  ferti- 
lizing to  certain  plants  in  some  districts  and  ut- 
terly useless  to  the  same  plants,  in  seemingly  the 
same  dienmstaneee,  in  otiieis.  Yet  thoogh  it 
j  may,  in  some  drgre<',  bo  rtinotclv  r  construc- 
tively true,  it  stops  far  short  of  explaiaing  the 
aeliott  of  gypsum  in  all  eases,  and  possibly  does 
not  explain  the  direct  action  of  it  in  any.  Were 
gypsum  a  mere  food  of  plants,  it  could  operate 
mnch  beyond  the  narrow  limits  which  are  known 
to  circumscribe  its  action,  and  would  maintain  a 
steady  place  httth  among  the  fertilizers  of  soils 
and  the  proximate  principles  of  certain  plants ; 
and,  like  any  other  saUne  substance  which  is  in- 
disprri^aViIi?  to  vegetable  organization,  it  would 
be  absorbable  by  any  one  crop  only  within  dchnite 
Kmits,  and  would  as  sardy  kill  by  repletion  when 
in  excess,  as  enfeeble  hy  inanition  when  in  un- 
duly small  quaottty.  Some  of  the  saline  princi- 
ples common  to  srib  and  to  the  pUnts  which 
grow  upon  them,  too,  are  remarkable  for  the  dis- 
solution, interchange,  and  recombination  of  their 
acida  aud  bases,  both  in  preparation  for  the 


spongiolss  and  in  daboration  within  the  plants ; 

and  gypsum  so  very  probably  ranks  among  these, 
or  is  one  of  the  most  prominent  of  them,  that  a 
donht  ft  adBHSsihle  iniether  gjpenm  as  a  fer^ 
User  be  not  decomposed  within  the  soil,  and 
whether  gypsum  as  a  proximate  principle  of  some  ; 
plants  be  not,  like  the  alkaloids  and  the  vegetable 
acids,  formed  by  fMOsnbinatiaa  of  its  elementB 
within  their  own  organism. 

Liebig,  aocordii^ly,  ascribes  the  fertilising 
notion  of  gypawn,  at  least  <*in  some  degree,"  to 
an  exchange  of  principV'^  brtirrcn  it  and  the  ' 
carbonate  of  ammonia  within  the  soil ;  and  ho  | 
aaoertained  the  fact  of  the  exchange  by  a  simple  j 
and  obvious  cxperimen*    "The  evident  influence  ! 
of  gypsum  upon  the  growth  of  grasses,"  says  he,  I 
"  the  striking  fertility  and  inxttriaiieeof  nmeadow  | 
upon  which  it  is  strewed,  depenl,in  some  degree, 
upon  its  fixing  in  the  soil  the  ammonia  of  the  I 
atmosphere,  which  would  otherwise  be  volatilized, 
with  the  water  which  evaporates.  The  carbonate 
of  ammonia  contained  in  rain-water  is  decom- 
posed by  gypsum,  in  precisely  the  same  manner 
as  in  the  mannfaetarae  of  sal-ammoidaou  Soluble 
sulphate  of  Timrrj  :nia  nni  cnrhrnatc  of  lime  are 
formed  ;  and  this  salt  uf  ammonia,  possessing  no 
volatility,  is  consequently  retained  in  the  eoiL 
All  the  gypsum  gradually  disappears,  but  its  ac- 
tion upon  the  carbonate  of  ammonia  continues  j 
as  long  as  a  trace  of  it  exists.  I  made  the  follow- 
ing experiments  on  a  small  garden  plot.  B«ans 
and  pease  were  planted  in  the  soil,  after  it  had  ^ 
been  well  manured  by  mixing  it  with  fresh  horse 
dung.  The  whole  surface  of  the  plot  was  strewed  | 
with  gypsura  to  the  depth  of  a  line,  and  then 
covered  so  as  to  be  protected  from  the  rain. — In 
dry  weather  it  was  duly  watered.  The  phmta 
soon  appeared  above  ground  and  flourished  with 
great  luxuriance.   Before  the  commencement  of 
the  experiment,  I  had  examined  both  the  soil 
and  the  gypsum,  and  found  that  both  were  quite 
free  from  the  smallest  trace  of  carlionates.  But 
on  testing  some  of  the  gypsum  taken  from  the 
sttrfaoe  aftor  the  lapse  of  several  weeks,  I  aseer* 
tained  that  the  gr^  itr-'t  part  of  it  had  hen  con-  . 
verted  into  carbonate  of  lime.   All  the  soil  to  i 
the  depth  of  half  a  foot  now  efl^rvesoed  strou^y  I 
on  the  addition  of  acid."    The  fact,  then,  of  the 
resolution  of  sulphate  of  lime  and  carbonate  of 
ammonia  in  the  soil  into  carbonate  of  fime  and 
sulphate  of  ammonia,  seems  undoubtable ;  and 
this  fact  may  be 'inferred  to  extend  far  beyond  i 
the  mere  ammonia  of  rain-water  into  the  abun-  '  I 
dant  ammonia  evolved  from  the  putrefaction  of 
animal  manures;  and,  when  thus  viewed,  it 
would  seem  to  point  to  a  greatness  and  excur- 
dveness  of  indireot  fortiUiing  power  in  gypsnm  i 
which  seems  never  yet  to  have  been  realized  or  I 
even  suspected.  One  hundred  pounds  of  burned  i 
gypsum  eonverted  idthin  the  soil  into  sulphate  i 
of  ammonia,  Liebig  calctUates,  would  be  equal,  in  ' 
ammoniacal  fertilizing  energy,  to  what  would  ' 
result  from  6,220  of  horses'  urine ;  so  that,  ac-  ; 
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cording  to  BouBsingaalt's  analysis  of  the  compo- 
litimi  «f  fainfbin,  th«  nstul  dote  of 
resolved  ought  to  increase  the  crentunl  produce 
of  the  dry  fodder  of  that  plant  for  beyond  what 
luw  «T«r  Iwen  experietioed.  Oa  the  mppodtion, 
too,  that  gypsum  fertilizes  by  exchanging  prin- 
ciples with  the  carbonate  of  ammonia  in  rain- 
water, why  does  it  not  fertilize  natural  pastures, 
niangel-wur2el,  and  the  cereal  crops  as  mneh  as 
sainfoin  and  clover?  nnd,  why  doea  it  not  act  as 
a  perpetual  and  powerful  natural  fertilizer  Ux  mxch 
calcareous  soils  as  natniBUj  oontain  H  in  gmt 
abundance  ?  And,  on  the  seemingly  fair  inference, 
that  it  exchanges  priooiples  also  with  the  oar- 
tKMUto  of  mmnMniw  fbrmsd  by  tha  eombiiwtion 
of  pervading  carbonic  acid  with  the  nascent  am- 
monia arising  from  animal  manares  on  or  near 
tlw  rarfiuM  of  Ibo  soil,  why  doei  it  not  opento 
as  a  mighty  and  oniversal  enricher  of  all  ordinary 
and  recently-raanared  tillage-lands,  for  all  sorts 
of  cereal  grasses  and  other  alimentary  plants  1 
The  only  answers  which  nndonbted  hiUM  will 
allow  to  be  returned  to  these  questions  appear 
very  distinctly  to  imply,  that  the  exchange  of 
principles  between  gypcnn  and  earbonate  of  am- 
monia in  the  pni!,  mn^t  tnV-  place  within  narrnw 
limits,  and  is  far  from  being  so  unoooditiooai  as 
to  sflford  any  general  explanation  of  tlie  known 
phenomena  of  artificial  gypsing.  Were  gypitim 
always  capable  of  resolution  with  the  ammoniacal 
contents  of  rain-wmterinto  mlphate  of  ammonia, 
it  would  act  fertilizingly  not  only  upon  all  kinds 
of  ordi^'^rv  tillage  and  gross  lands,  but  even  upon 
tiie  hungriest  sands  and  gravols,  quite  or  very 
nearly  destitate  «f  orgaaie  nttller;  for  sulphate 
of  ammonia  was  proved,  on  a  large  scale  in  ex- 
periments by  M.  Sohattenmann,  to  fertilize  by 
its  own  proper  foroo  witbovt  the  ooneomnee  if 
arv  of.h  T  luan  ir;.  nul  in  consequence,  to  he 
■ervioeablc  to  natural  pasture  and  to  impoverished 
■Bid  unkindly  soils.  Aoeording,  also,  to  Liebig's 
own  hypothetical  statement — a  statement  which 
all  farmers  would  bo  glad  to  tind  agreeing  as 
well  with  facts  as  it  does  with  hia  theory— '  if 
we  fomish  to  a  field  40  lbs.  of  gypsum,  and  if  we 
suppose  that  the  tenth  part  of  this  enters  into 
plants  in  the  form  of  sulphate  of  ammonia,  we 
wooM  Mtmlly  sapply  nitrogen  snlBei«Bt  for  100 
lbs.  of  hay,  30  lbs.  of  wheat,  or  f>0  Ihs.  of  clover." 
But  why,  we  again  ask,  is  the  fertilizing  power 
of  gypsnn  stubbornly  refttsed,  in  the  vast  majority 
of  experiments,  to  wheat,  while  it  is  just  as  gene- 
rally given  to  clover ;  and  why  does  it  refuse  to 
act  upon  any  plants  whatever  without  the  con- 
cnrrenoe  of  a  considerable  quantify  of  humus? 

The  fertilizing  action  of  gypsum  was  supposed 
by  M.  De  CandoUe  to  be  due  to  its  stimulating 
the  iMTesof  the  phnts  on  wliioh  it  is  sprinkled ; 
and  has  been  supposed  by  other  writers,  to  be 
doe  to  its  stimoUting  either  the  absorbing 
vassals,  or  the  interior  oiganisn,'or  the  antim 
syskiin  of  the  plant:?.  "  The  beneficial  influence 
of  gypsum  and  of  many  other  a»lt%"  saja  Lia- 


big,  "  has  been  compared  to  that  of  aromatics, 
whioh  increase  the  a^vity  of  the  human  stomach 

and  intestines,  and  give  a  tone  to  the  whole 
system.  But  plants  do  not  contain  nerves ;  we 
know  of  no  snljatanee  capable  of  exeiting  tiiem 
to  intoxiaation  and  madness,  or  of  lulling  them 
to  sleep  and  repose.  Ko  substance  can  possibly 
cause  their  leaves  to  appropriate  a  greater  quan- 
tity of  carbon  fVom  the  atmosphere,  when  the 
other  constituents  required  for  the  frrowth  of  the 
seeds,  roots,  and  kavcs,  arc  wauling.  The 
fisTonraUe  action  of  small  quantities  of  aroma- 
tir*?  Tip'>n  man,  when  mixed  with  his  food,  is 
undeniable;  but  aromatics  are  given  to  plants 
without  food  tobe  digested,  and  ttiU  they  Hourish 
with  greater  luxurianc  ,"'  Now  though  the 
theory  of  stimulation  may  go  but  very  shurt 
way  to  acopnnt  for  tha  ftrUlisfng  power  of  gyp- 
sum, Ht  aoamaly  deserfea  to  be  knocked  down  in 
this  summary  manner.  Plants  certainly  have 
neither  mind,  nerves,  nor  proper  organs  of  diges- 
tion, and  therefore  cannot  dtbsr  become  drunk 
or  go  mad ;  but  they  possess  organization,  life, 
and  sometimes  great  sensitiveness, — ^they  are 
abundanfly  axiritable  bgr  mristnn^  lieat,  and 
ll^rVit, — they  elaborate  juices,  efTcct  chemical 
traosmutations,  and  experience  morbid  derange- 
ments in  w%j9  strikingly  an.ilogous  to  even  tiie 
highest  order  of  animals, — and  they  therefore, 
cannot,  without  great  violence  of  language,  be 
denied  a  capacity  of  stimulation  by  chemioo* 
physiological  agencies.  Bea  tha  arttolss  Ezcra- 

BTUTT  OF  PlAST?,  Ab90rptto:t  iit  Pt.axts,  A;«a. 
LOOT,  laaiTABiLiTY,  Cambium,  SuscsrTiDt I.ITV, 
Sump,  YascniJiiB  OwiAaa,  and  SnnsL  Vessels. 
ITuw  far,  if  at  all,  gypsum  acts  as  n  ptimalant, 
we  do  not  know ;  but  it  may  quite  possibly  have 
a  power  of  stitaiulrting  some  peculiaiity  of 
organism  or  of  vital  action  in  the  plants  which 
it  fertilizes,  and  may  not  have  that  power  upon 
other  plants  in  consequence  of  thdr  wanting 
that  in'€i;H3rity. 

iM  (  tiaptal  advocates  the  theory  of  stimula- 
tion, but  supposes  the  stimulation  to  consist 
in  the  saline  impregnation  of  the  sap  taken 
into  the  plants  from  the  water  in  the  soil, 
and  alleges  the  fertilizing  superiority  of  gyp- 
sum over  odier  saBne  atiarabwta  In  oansist  in 
its  being  very  sparingly,  slowly,  and  steadily 
soluble  in  water.  "  Few  of  the  anlts,"  mys  he, 
"  oontribata  anything  to  tlw  aotnal  nourishment 
of  plants.  They  are  principally  useful  in  stimu* 
lating  their  oigans,  and  thereby  increasing  their 
power  of  digestion," — it  ought  to  be  of  assimila- 
tion or  of  ebboration  and  seeretion,  since  the  pro- 
perly digestive  part  of  the  process  tnVcs  place 
exteriorly  to  the  plant,  in  the  chemical  transmu- 
tations within  the  soil.  "  Animals,  by  possessing 
tho  faculty  of  locomotion,  li;i.vo  no  difficulty  in 
providiiq(  ilMmaelves  with  such  saline  stimulants, 
and  with  whatevw  dsa  mi^  be  laquifed  to  im> 
part  a  hi  althy  and  vigorous  action  to  their  diges- 
tive organs  i  and  haviqg  also  tlte  further  ad  van- 
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tage  of  will  and  Inttlnot,  they  use  these  sub- 
ateaoas  only  ia  such  proportions  aa  their  wants 
actually  requirti.  But  plants,  without  any  such 
power  to  help  themselves,  passively  dupcnd  upua 
the  air  and  water  for  all  their  necessary  suppliefl ; 
and  this  latter  fluid  carries  to  them  indiscrimi- 
oately  whatever  the  earth  contains  that  is  capa- 
ble of  flolatiou.  It  roHows,  therefon,  from  thew 
premises,  tlmt  tlu'  best  saline  manures  are  those 
wkich  cau  ool^y  b«  very  gradually  dissolved. 
*  *  It  is  demonatmtod  that  th«  «dto  most 
abundant  in  plants  are  th«M  whoae  basis  is  lime 
or  alkali.  It  is  also  proved  by  analysis,  that 
th^e  salts  are  pieiseat  in  variable  proportions, 
ia  diffsNttt  species  of  planta,  and  even  in  differ- 
ent parts  of  the  same  plant.  On  the  other 
hand,  we  may  ace  it  evinced  by  daily  observation, 
that  fldine  eubetanoet,  to  be  beneliebl  to  pfawtii, 
must  lie  applied  only  in  moderate  quantities. 
Thus,  if  too  large  a  proportion  of  saltsi,  easily 
loluble  in  water,  be  mixed  with  the  soil,  the 
plants  which  grow  in  it  will  inefitakly  suffer, 
and  finally  die ;  nor  will  they  fail  to  languish  if, 
on  the  other  hand,  they  be  altogether  deprived  of 
the  stimulus  afforded  by  salts.  Since,  then,  the 
salts  act  upon  plants,  in  proportion  only  as  they 
are  soluble  in  the  water  which  is  the  vehicle 
of  their  eoaT<qr«itoe,  we  amj  eondade  that  thoee 
which  dissolve  the  least  rapidly  are  the  ir!^'''t 
beneficial  to  v^tation.  The  water,  by  being 
nnable  to  dinotve  the  nKne  inbetanoes,  except 
very  gradually,  can  convey  to  the  plants  only  a 
small  quantity  of  them  at  any  one  time  *,  and  in 
this  way,  their  effect  will  be  constant  and  cqua- 
Ue ;  nor  will  it  cense  so  long  as  the  soil  contains 
any  portion  of  salts.  Their  action,  again,  will 
be  prolonged,  in  proportion  as  the  soil  is  more 
abnndantlf  eharged  with  them;  nor  will  the 
plants  at  any  time  lie  liaMo  to  receive  more 
than  they  really  require.  Now  gypsum  appears 
to  possess  precisely  the  degree  of  oolubility 
which  is  liLTo  shown  to  he  desirable,  300  parts 
of  water,"  i>avy  says  500  parts  and  Boussingault 
460,  "  being  capable  of  dissolving  one  part  only 
of  gypsum.  Its  action,  then,  must  necessarily 
be  constant  and  uniform,  and  without  the  possi- 
bility of  its  cvur  being  so  violent  as  to  be  hurtful. 
While  the  organs  of  plants,  thereibn,  an  gently 
stimulated  by  it,  its  effect  is  never  to  irritate  or 
corrode  thuiu."  Now  this  twofold  theory  of 
Chaptal — comprising  a  general  one  respecting  all 
salts,  and  a  particular  one  respecting  cQ'psum — 
hastily  assumes  that  gypsum  can  attract  moisture 
during  drought,  as  wett  as  absorb  it  daring  rain, 
— that  it  docs  not  undergo  decompetition  within 
the  soil,  but  enters  plants  in  its  proper  charact*-r 
of  sulphate  of  iiioe, — and  that  all  salts  uatumliy 
or  artificially  ooouning  in  the  soil  have  the  same 
mode  of  action  upon  plants,  or  produce  only 
such  effects  as  are  referable  to  stimulation, — 
and  it  thus  offrieolcs  the  inperlant  transmutap* 
tion.s  to  which  the  proximate  principles  of  gyp- 
sum may  be  subject  under  different  conditions  of 
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soil,  weather,  and  vegetation,  and  sets  adde  the 
vast  differences  between  the  notion  of  salts 
which  may  be  truly  regarded  aa  mere  stimulants, 
and  that  of  salts  which,  in  even  very  small  doses, 
are  more  or  less  poisonons»  and  that  of  salts 
which,  when  accidentally  or  occasionally  absorb- 
ed, produce  no  appreciable  effect  and  are  after- 
wards tolallj  aioreted,  and  that  of  salts  whioli 
constitute  essential  proximate  principles,  but  not 
alimentary  ones,  of  some  plants,  and  that  of  salts 
whioh  oontrihate  part  of  their  oonstitution,  not 
only  to  the  true  nutrition  of  the  plants  themselves, 
but  to  those  proximate  principles  of  them  which 
render  them  proper  and  nourishing  food  for 
animals.  See  the  artiolea  SaiiTs,  Alkaliss,  Ab- 
soapTiow  iw  Plaxtf.  Ph 'tiiates,  Nitratrs,  Sat- 
PUATSS,  SlucATEs,  Amhonja,  Lihb,  MASoace, 
AsHi^  CaaxR,  and  Ovavo.  Yet,  in  spite  of  saeh 
enormous  defects,  the  theory — especially  when 
viewed  in  connexion  with  the  true  doctrines 
respecting  the  aetiottof  saline mannies  Jseun  use 
attention ;  and  after  a  better  knowledge  of  gypsio 
action  is  obtained  than  at  present  exists,  it  may 
probably  be  found  to  explain  some  part  of  that 
action,  and  to  suggest  some  new  methods  and 
circumstances  in  which  pypsura  may  be  success- 
fully employed.  Even  Boussingault,  who  does 
not  adopt  either  this  theorj  or  Davy's^  says, 
"  The  hypothesis  of  Davy,  supported  by  these 
ingenious  views  of  M.  Chaptal,  would  therefore 
lead  OS  to  regard  gypsum  as  beha^g  to  pUnts 
in  the  same  general  way  as  the  insoluble  salts 
which  usually  form  an  element  of  the  soil  or 
manures,  the  phosphate  and  carbonate  of  lime, 
in  particular,  salts  which  aw  made  apt  to  enter 
the  tissues  of  plants  by  the  carbonic  acid  which 
is  found  in  all  the  water  tliat  falls  from  the 
eloads,  sad  that  moistens  tin  ecnl,-  and  whidi 
has  the  property  of  dissolving  small  quantities  of 
them.  But  whilst  the  strength  of  these  solu- 
tions, weak  at  all  times,  is  lii&te,  through  atmo- 
spherical vicissitudes,  to  vary,  when  the  mere 
traces  of  saline  matter  which  at  best  they  offer 
at  any  time  are  inadequate  to  meet  the  demands 
of  a  crop  disposed  to  grow  rapidly  and  luxuri- 
antly, such  as  clover,  sainfoin,  and  lucem,  the 
Solution  of  sulphate  of  lime  of  the  same  strength 
at  all  times  and  under  ail  etreumstanoes,  ie 
ready  to  supply  the  plants  with  the  mineral  sub- 
stance they  require,  however  rapid  and  vigorous 
their  growth.** 

Another  view  of  the  fertilizing  action  of  gypsum 
assumes  that  the  plants  benefited  by  it  contain 
a  larger  proportion  of  sulphur  than  other  plants, 
and  supposes  that  they  obtain  thdr  supplies  of 
it  from  the  sulphuric  acid  of  the  pypsum.  But 
though  plants  certainly  decompose  some  sub- 
stances presented  to  them  witldn  the  soil,  and 
most  probably  derive  all  the  sulphur  of  their 
azotised  proximate  prinoipke  from  gypsum  and 
otlier  sulphates,  some  of  those  whieh  derite  no 
benefit  from  gypsufn,  particularly  the  most  highly 
nourishing  of  the  cereal  graaecs  and  even  of  tbt 
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glatinoofl  foolad  phots,  appear  to  oontain  faSlj 

as  much  sulphur  in  azotiscd  principles  as  the  few 
which  are  benefited  by  gypsurn.   No  doubt  can 
exist,  that  in  the  case  of  wheat,  oats,  potatoes, 
and  similar  highly  azotised  and  sulphuretted 
I  plants,  all  the  sulphur  requircl  U  abundantly 
I  supplied  by  the  sulphatas  in  ordinary  manures ; 
I  10  thftt  no  loom  oxisit  Ibr  a  q>eoial  sapply  of  it 
I  from  gypsum  to  sainfoin,  clover,  lucern,  and  ryo- 
i  grass,  except  on  Ufa  aupposition  of  some  special 
1  exdtiibility  or  adeotiTeneM  or  tdaptatton  in 
j  these  plants  which  does  not  exist  in  the  others. 
I     The  only  other  view  of  the  fertlllzinj^  action  of 
,  gypsum  which  we  shall  name,  ascribes  it  to  the 
I  introduction  of  lime  into  the  soiL   "  This,*'  we 
are  told,  "is  consistent  I  nth  with  the  analysis  of 
'  the  ashes  of  the  cropfl  prcKiuced  and  the  soil ;  for, 
aoootdingtotherefMrdkMofH.  RigauddoL'IsIe, 
(  gypsum  operates  only  upon  soils  which  do  not 
contain  a  sufficient  dose  of  lime  in  the  state  of 
I  carbonate."   But  if  this  theory  be  correct — and, 
,  when  taken  along  with  everything  which  it  seems 
I  fairly  to  imply,  it  will  probably  be  found  nearer 
j  the  truth  than  any  other  which  has  been  advanced 
j  •^itueribes to gypanm thoaano variety ormol' 
'  tiplicity  of  action  which  characti^rt;--R  the  In  hi 
viour  of  lime,  and  supposes  gypsum  to  be  greatly 
eontrolled  or  nukUlted  by  the  ooncUtions  of  soil, 
cropping,  and  climate,  and  asstimes  that  this 
salt  is  so  decomposed  within  the  soil  as  to  exert 
j  the  same  powers  which  are  elsewhere  exerted  by 
I  oerbonate  of  lime,  and  affords  full  soopo  for  the 
'  supposition  that  its  sulphuric  acid  passes  ofT  into 
combination  with  ammonia,  and  that  the  sulphur 
of  this  aeid  eventiuUy  beomnes  fixed  among  the 
azotised  products  of  vegetable  assimilation. 

We  are  thus  conducted  by  our  cursory  review 
of  the  several  theories  which  have  been  pro- 
mulgcd,  and  especially  of  the  la.st  of  them,  to  the 
'  conclusion,  that  gypsum  as  a  fertilizer  really  be- 
haves in  a  multiplicity  of  ways,  and  is  much 
ooatrolled  er  modified  in  ito  aeCion  by  the 
special  kinds  or  particular  combinations  of  the 
accompanying  agencies  of  meteorology,  natural 
diemiltry,  and  vegetable  physiology.  We  !»ve 
a  strong  opinion  that  hitherto  both  scientific 
and  practical  men  have  come  far  short  of  doing 
gypsum  full  justice  as  a  manure  ;  the  former  by 
looking  at  it  only  in  some  one  supposed  mode  of 
action,  and  fho  latter  by  experimenting  with  it 
only  or  chiutly  as  a  simple  application,  and  not 
in  oombf  nation  with  other  aabatanoes  or  umler  a 
itadied  divenity  of  leleoUd  oiretunitanow ;  and 


GYftOPUOfiA.  573 

we  should  liice  well  to  eee  a  oMnprehensive 

theory  of  it  which  should  reduce  all  the  plausi- 
bilities of  all  previous  theories  to  a  common  ; 
harmony, — and  still  better,  to  ese  stuhaoompre-  _ 
hensive  theory  inciting  ptaotiMl  and  expeii*  | 
menting  men  to  try  gypsum  in  numerous  com- 
binations and  under  a  wide  variety  of  circum- 
etaaoe8,9o  M  to  aseertain  wiMtlier,  ttoi^  effete 
by  itself  or  in  the  ordinary  methods  of  applica- 
tion, it  may  not  be  variously  controlled  and 
mo^ed  into  powerflil  aetioo.  The  aboadanoe 
and  the  cheapness  of  the  substance,  and  the 
facility  with  which  it  can  be  used,  are  strong 
inducements  for  making  the  trial.    The  same 
reasons  which  render  the  compounding  of  other 
mineral  fciline  manures  alv,  ivs  desirable  and  j 
sometimes  necessary,  may  possibly  be  found  to  ; 
apply  with  peoidtar  (bne  to  theoompoonding  of  | 
gy])?ium  with,  not  one  salt  or  two  only,  but  with  | 
several  See  the  article  Mi^ekal  Mamvres. —  j 
ParkimonU  Practiced  (^>$ervation$  on  Oi/pmm  as 
a  Muuare.^BoustingavlCi  Rural  Economy. — 
Chaptid'i  CltemMrif  A/ij/lmJ  to  AgricuUxtre. — 
Davy's  Agriatltural  Chemistry  by  Skier. — Joltn-  j 
ifoa's  Leetura  on  Agrietdtund  (^emUtryj^fkn- 
stoii'^  Prize  K^S'i}/  on  C>/pxutn  and  otfier  Papers 
in  the  Journal  of  the  It.  Ajricidturci  Society  of 
En^md.-^Liebig's  Chemi-^ny  of  Ayrietdttire. — Q.  j 
Journal  of  Affriculiure. — Bud's  Farmer's  InttruC' 
tor. — Turner's  Elements  of  Chewittr^^AndtrmnCg 
Commercial  Dictiomry. 

GYROCARPUS.    A  genus  of  ornamental,  tro- 
pical, ligneous  plant.s,  of  the  oleaster  order.   Two  I 
yellow-llowered,  small,  evergreen  trees  of  it,  the  j 
one  from  the  Eiist  Indies  and  the  other  from  the 
West,  were  introduced  about  30  years  ago  to  the  i 
hothouses  of  Britain.    The  name  gyrocarpus 
ailndes  to  the  gyrating  motion  of  the  fruit. 

OYROPHORA.  Agenusof  lichens,  of  the  idio- 
thalaml  tribe,  .\bout  20  species  have  been  scien- 
tifically described ;  and  8  or  9  of  these  inhabit 
the  bare  rocks  of  BHttin.  Twoof  thoindigenons 
species,  O.  d^u^ttn  and  O.  pus(n7at<j, — the  former  of 
an  olive-brown  colour,  and  scorched,  rough,  leafy 
appearance,  and  the  latter  of  an  ashy-green 
colour,  and  a  pimpled  and  blistered  appearance 
— are  used,  though  not  to  any  oonsiderablo  ! 
extent,  as  dye-stufls.   The  O.  deusta  flourishes  \ 
throughout  the  year;  but  the  O,  ptahtUaa  is  i 
conspicuous  only  in  spring.   The  name  gyrnphora  : 
may  be  translated  "  the  bearer  of  a  circle  and 
alludes  to  the  appearance  of  the  diao  of  the 
tballi. 
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HABENARIA.  A  geaaa  of  curious  andb^iu- 
tifiil  herbuaooa  phirti^  of  tiM  onlite  ofder. 

The  nantp  is  formi  d  from  a  word  signifjing  "a 
leather  strap,"  and  oUudes  to  a  spur  llgulate 
protnialoii  Ihe  floirar.  About  00  ipeoioi  «« 
koown  ;  and  nearly  one-half  have  been  introduced 
to  BritMO.  Most  of  the  introduced  species  are 
tvl>efe«i<4«oted ;  about  one-half  are  hardy ;  and 
the  labellum  of  aome  is  entire,  while  that  of 
others  is  thritv  nr  oftf'nrr  fl!vi<!fd  The  fringed, 
the  crefttcd,  and  the  fimbriated — the  last  with 
purple  flowers,  and  many-divided  IbImUuui,  and 
the  other  two  with  yellow  flowers  Md  ontire 

I  labellum^ore  particularly  el^fant. 

I  HABIT.  Thog«iMnlaiipemiuMorags*«g*te 
character  of  a  plant.    It  addresses  itself  cither 

I  to  the  rapid  glance  of  a  botanist  or  to  the  careful 
attention  of  the  gononl  obwrvsr;  and  enaUec 

I  the  latter  as  well  as  the  former  to  assign  to  a 
pUnt  a  place  in  some  class.  Mere  vegetable 
habit  enables  the  most  ignorant  clowns  to  dis- 

I  tinguish  between  mosses,  ferns,  grasses,  herbs, 
Bhrnh?,  and  trees;  and  the  same  indf<x  enables 

j  careful  observers,  who  are  totally  iguorant  of 

I  botnny,  todirtliigaidi  mnnyontifiiatatBlqtdwi, 
innny  rntire  penera,  and  even  the  varieties  of 

I  soiuo  of  the  sportive  or  most  cultivated  species. 
HABIT.  An  neqniTCd  and  eonfinned  dispo&i- 

I I  tion  in  an  animal.    The  habits  of  horses  are  of 
great  consequence  to  their  owners;  and  they 

I  nuunly  depend  on  the  animal's  early  training  and 
subsequent  treatment.  Their  principal  bad  habits 
are  restiveness,  backing,  biting,  rearing,  kicking, 
unstoadioess  while  being   mounted,  ruauing 
I  away,  tMag  tbe  check  of  the  bit  into  the  mouth, 
'  troublesotneness  while  Ik  in^  frroorncd,  inischie- 
;  vonsness  while  being  shod,  cril>-bitiug,  wind-suck- 
ing, cutting  with  the  shoe,  rdvotanee  to  lie 
d.jwn  in  the  8tab^^  sw.ill  »  A  ing  food  iinvruisticat- 
1,  ed,  the  clicking  of  the  hiud  foot  against  the 
1 1  shoe  of  the  fore  foot,  shying,  pawing,  rolling, 

iquidding,  tripping,  swinging  the  head  and  body 
1  from  side  to  lid^  and  aUppinf  the  heed  oat  of 
'  the  collar. 

.1  HABRANTUUa  A  genus  of  bcautifully-flow- 
,  criog,  tuberous-rooted  plants,  of  the  araaryllis 
I  order.  It  oooapriiet  nany  ef  the  mailer  kinde 
I    of  araaryllideir ;  and  though  not  known  in 

1  Britain  till  1821,  is  now  quite  a  pet  genua  amuig 

!  the  higher  daee  of  floriste^  The  name  habraup 
thus  is  formed  from  two  words  signifying  *'  a 

I  delicate  flower  i"  and,  except  for  not  alluding  to 
the  largenen  and  splendour  of  the  flowers,  is 

j  quite  appvofffiate. 


The  changeable,  JI.  vertieo/or^  was  introduced 
from  South  Ameriea  in  1821 ;  ita  item  le  9  i 

inches  high  ;  its  leaves  arc  acute ;  and  its  flowers  I 
are  white,  tinged  with  pink,  and  tipped  witb 
red,  and  have  a  fragrant  odiwr,  and  Uooro  in  ! 
September. — The  gli'nder-leaved,  IT.  gracilifoliit*, 
was  Siiso  introduced  from  South  America  in 
1821, — and,  as  well  aa  the  former  species,  is  , 
haidy;  ita  item  is  about  9  inches  high ;  its  \ 
l'>av*^fl  arc  cylindrical  and  very  slender;  and  its 
tluw.ru  are  pale-purple,  wiiii  a  green  tube,  aJid 
have  a  fkagrant  odour,  and  Uoom  in  September. 
— The  narrow,  //.  anr^tutvs,  was  introdtirrr!  from 
Brazil  in  1S22 ;  its  stem  is  6  inches  high ;  its  j 
leaves  are  obtuse  and  namw ;  and  its  flowere  | 
are  purplish-red,  and  blaorn  in  September. — The 
two-deft,  U.  b\/idiUt       iutroducod  from  Buenos  ' 
Ayres  in  1823;  its  stem  is  9  inches  high;  its  j 
leaves  are  narrow ;  and  its  flowers  are  pink  or  ' 
purplish-red,  and  lined  with  green  below,  and 
bloom  in  June.— Bagnold's,  H.  Bagnoldianm^  was 
introduced  from  ChUi  in  1829;  its  stem  is  a  foot 
high;  its  leaves  are  obtuse;  and  its  flowers  am 
yellow,  spotted  with  pale  red,  and  bloom  in 
Oetobnrttd  II«funi1}er.-^Andenon*a,  H.  Anier^ 
soniauuA,  b  a  native  of  Buenos  Ayres;  its  stem 
is  a  foot  high ;  its  leaves  are  acute  and  narrow ; 
and  ite  flowers  are  golden  or  oopperMMlonred.  I 
marked  at  the  base  with  reddibh-brown,  and 
bloom  in  May. — The  carmine,  M,  itrmmnug,  is  a 
native  of  Brazil ;  its  stem  is  a  foot  high ;  its 
leaves  are  linear,  with  an  obtuse  termination ; 
and  its  flowers  are  funnel-shaped  and  nearly 
erect,  and  iiave  a  carmine  colour,  and  bloom  in 
June. — The  other  species  introduced  previous  to 
1S45  are  //.  pfij/ct-Hoi'ifs,  with  a  yellow  and  scarlet 
bloom  in  September ;  //.  inUrmediiu,  with  a  red 
and  greenish-yellow  bloom  in  September;  N.  | 
ros<uj,  witli  ,1  1  se-colourcd  blc-ora  in  Juno ;  //.  I 
rohiiMut^  with  a  purplish-pink  bloom,  fading  to  | 
white,  in  June ;  II.  pumUtu,  with  a  roee-«olottred 
bloom  in  June ;  U.  miniatut,  with  a  vermilion 
or  light-red  bloom  in  July;  and  IT.  paUidtu.  with 
a  pale  piak  bloom  in  June. — All  are  propagated 
and  cultivated  in  the  same  manner  as  the  proper  ' 
amaryllides.  ' 

QABKOTHAMNUS.    A  recently  introduced  i 
genus  of  omanientalfHaxieaB  shrubs.  The  blue 
spccitrs,  H.  cifmittis,  was  introduced  in  1"^  I '.  ;  nnd 
is  a  fine  acquisition  to  the  greenhouse,  and  may  ! 
pfohaUjbeeome  a  rich  embellisher  of  our  dimb-  I 
beries.   Its  stem  is  about  4  or  6  feet  high ;  its  I 
leaves  are  ovate-oblong  and  wavy,  and  have  a 
downy  appearance ;  and  its  flowers  are  produced 
in  numerous  dusters  at  the  sndsof  thsbnaeheih 
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HACK. 

and  arc  tatmkr,  hai&pendent,  and  vioiet-blae, 
and  l.loora  in  Aagust  and  Scptctnbor — The  pur- 
ple Bpeoics,  U.  purpuretu,  wob  aUo  introduocd  in 
1844;  bot  is  ft  Mlk-wood«d  sod  nther  oomw- 
lo  'iing  plant,  about  the  size  of  a  large  pelargo- 
nium, with  bunches  of  cannine  flowers,  similar 
iti  ibape  to  tliMe  <rf  ^ttwvUtn  tabe-flowerad 
]i«atlu^!Eli0  bundled  ipeeies,  S,  fiueietdatut, 
is  more  ornamental  than  the  purple  species. 

HACK.  A  pick-axo  or  mattock,  with  only 
one  end,  and  that  broad ;  also,  a  fonr*tined  or 
five-tined  hnni  impkment  for  pulling  out  the 
roots  of  rushes,  sedges,  weeds,  and  othw  rubbishy 
aquatic  plants  firom  dndns  and  ditolwt. 

HACK,  or  Hackney.  A  riding  horse  let  out 
for  hire,  a  riding  horse  of  inferior  properties,  or 
a  road  horse  of  anj  kind,  whether  good  or  bad, 
private  or  hired.  A  thorou^lj  gpod  hack  is 
more  difficult  to  be  had  than  ewB  a  food  hunt- 
ing horse. 

HAOKISir.  AQemun^kn^  Tto  than  has 

the  outlinn  rf  an  isosceles  triangle,  or  is  a  com- 
plete wedge  with  two  equal  sidesj  which  always 
turn  ftiRvw-dieeo  one  of  er  tiie  other  In  the 
same  direction ;  and  the  share,  of  course,  cuts 
on  both  sides ;  and  it  has  two  etrioklit  or  stiike- 
boards,  which  work  alternately. 
HACKLE.  See  HECKin. 
HACKNEY.  See  Hack. 
HADDOCK,— scieatifiodlj  Gadus  ^e/inut. 
A  oommon  and  «elI>known  nelaoopterygian 
fish,  of  the  c  d  family.  It  has  a  brown  back,  a 
bhck  lateral  line,  a  silverj  bellj,  and  a  blackish 
spot  behind  the  pectoral.  It  abounds  in  the 
seas  of  northern  latitudes;  and  is  as  plentiful, 
but  not  80  agreeable  in  taste,  as  the  cod.  It 
seldom  exceeds  14  pounds  in  weight ;  but  ia 
always  coarse  when  large;  and  does  best  for  the 
table  wlien  only  2  or  3  pounds  in  weight.  A 
haddock  in  a. basin  or  sea-pond,  communicating 
with  the  open  sea  at  high  water,  exhibits  refnark- 
able  docility,  and  is  so  acute  in  its  perceptions  as 
to  be  almost  instantly  tamed;  so  that,  when 
artificially  fed  for  a  day  or  two,  it  knows  its 
benelactor,  8witns  toward  him  as  soon  as  he 
appear?,  and  follows  him,  almost  like  a  dog,  to 
the  limits  of  its  retreat. 
HiBHANTHUBL  8se  Bwonroown. 
n.'E^fATOXYLON.  See  Loowoon. 
H.£MArUKIA.  See  Rsdwatsb. 
HJBMODOEUH.  A  genus  of  ornamental, 
greenhouse,  herbaceous  plants,  constituting  the 
type  of  the  natural  order  n.Ttnodoraceie.  This 
order  occurs  chieOy  at  the  Cape  of  Good  Hope 
and  in  Australia.  It  is  considerably  allied  to  the 
iris  order  ;  and  has  cquitant  leaves,  and  anthers 
turned  toward  the  ovarium.  The  roots  of  a 
nnmb^  of  ito  spedca  siford  a  terj  livelj  eritn- 
son  dye ;  and  thorefore  give  the  name  "  blood- 
giver**  or  haemodonim  to  the  whole  order. 
Nearly  30  species  have  been  introdttoed  to 
Britafai;  and  these  are  distributed  among  13 
Two  of  the  introduced  ^eeies,  both 
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orange-flowered  evergreen  herbs,  blooming  from 
July  to  November,  belong  to  the  genus  htsoM^ 
dorum. 

HJBMORBHAGE.  A  nMNrbtd  or  aootdental 

flow  of  blood  from  an  animal.  TTa>morrhages 
from  deep  or  laosrated  wounds,  or  from  the  cut- 
ting or  rupture  of  moderate  artsiries,  have  fiv 
less  morbid  power  in  cattle  and  horses  than  in ' 
the  human  subject ;  and  often  are  attended  with 
no  danger  whatever  m  the  former  when  they 
would  be  fatal  in  the  lattw;  for,  in  consequence 
of  the  elasticity  of  the  external  tunic,  the  ends 
of  the  oat  or  ruptured  vessels  retract  within  the 
oellnlar  snbstanee,  and  dose  their  erilloes,  and 
the  flow  of  blood,  though  at  first  copious  and 
alarming,  soon  becomes  slow,  and  eventually 
forms  a  ooagulum  or  dot,  whioh  plugs  up  the 
wound,  and  prevents  all  further  flow.  Yet 
hsmorrhage  in  cattle  and  hor^fi^  mnj  frequently 
be  serious  enough  to  make  a  great  reduction  of 
both  eoadition  and  strengtli;  and  hi  every  ease, 
therefore,  it  ought,  with  all  poadbk  ipsed,  to  be 
artificially  stopped. 

Styptics,  such  M  flour,  puffbsl^  alum,  vitriol, 
and  other  finely  pulverulent  or  powerfully  astrin- 
gent or  corrosive  substances,  where  applicable 
in  the  form  of  powder  or  in  that  of  lution,  act 
either  by  mixing  the  blood  Into  a  thick  paste  or 
by  astringing  itjnto  a  coagulum,  but  have  little 
or  no  effect  upon  a  hemorrhage  of  either  ox, 
cow,  er  horse.  Oompreseion,  hf  mtm  of  n 
dossil  of  lint,  or  a  pledget  of  tow,  or  a  piece  of 
soft  sponge,  made  &st  with  a  bandage,  is  often 
efiTeetoal  in  any  ordinary  ease  of  hssmorrhage, 
and  is  peculiarly  suitable  when  the  place  of  dis- 
charge is  beyond  the  reach  of  more  special  mani- 
pulation ;  and  even  when  the  api^cation  but 
partisiUy  dosee  the  bleeding  orifice,  it  may  oeea* 

sion  the  sp^v^dy  fcrmntion  of  a  firm  clot  upr  n 
the  whole.  The  paasiog  of  a  ligature  of  waxed 
dlk  or  ihin  twbie  round  the  bteedbg  vessel, 
is  still  more  successful ;  and  this  may  often 
be  effected  by  means  of  a  tenacultim  or  of  any 
small  hooked  instrument,  which  can  lay  hold 
of  the  vessel,  and  draw  it  a  little  from  its 
place  ;  or  it  may  be  effected  by  -^iiv^'  the  ends  of 
the  vessel  with  a  pair  of  small  forceps ;  or,  in  the 
least  praetieable  ease^  it  may  be  managed  by 
taking  up  Bomc  of  the  flesh  or  cellular  membrane 
in  two  or  three  places  round  the  vessel  with  a 
crooked  needle,  having  a  wued  silk  thread 
attached  to  it,  ud  dosing  the  indttded  vessel  by 
the  constnction  of  the  ligatan?  upon  thn  flesh. 
The  tourniquet  is  seldom  applicablu  to  the  horse ; 
yet,  in  the  form  of  twisted  ligature,  it  may  some- 
times be  advantageously  used  in  cases  of  docking 
and  of  wounds  in  the  legs.  The  cautery  may  be 
applied  when  a  Ueeding  artery  or  vdn  is  not 
broken  or  cut  asuiidor;  for  it  readily  stops  the 
hemorrhage  either  by  searing  up  the  tubular 
cavity  of  the  vessel,  or  by  plugging  up  the  orifice 
with  a  coagulum ;  bat  it  ought  to  be  appHed  at 
sudi  ft  temperature,M  mcrdy  tosear  the  part  and 
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not  to  Hmfttdf  itt  Titality ;  for  »  ptrt  made  d«ad 

by  it  will  afterwards  drnp  off,  90  as  to  reopen  the 
orifice  and  renew  the  baemorrluige.  Yet,  in  the 
hone,  the  eeemiugly  miMhieTOttt  »et  of  eon* 

pletely  scparatiog  a  partially  divided  artery, 
will  stop  the  hipmorrhage ;  for  the  ends  of  the 
ecparated  vcsst-l  retract  within  the  cellular  sub- 
stance, and  close  up  their  orifices  with  ooagnlum ; 
and  hence  the  eufety  of  tearing  out  the  testicles 
in  castration.  But  when  a  large  vein  is  divided, 
it  requires  to  he  eeonred  V  ligature  above 
and  hy  another  below  ;  and  even  when  any  very 
large  artery  is  divided,  both  ends  should,  in 
prudence,  if  not  in  necessity,  be  secured  with 
ligatures. 

Haemorrhage  from  the  navel-string  of  calves  is 
sometimes  stubborn  and  dangerous.  Blue  vitriol, 
<nl  of  vitriol,  or  eome  other  powerfoOy  oorrodve 
styptic  is  frequently  recommended,  but  ought 
never  to  be  used ;  yet,  when  the  ligature  already 
in  use  is  M  near  1^  bellf  m  not  to  allow  ano- 
ther to  he  patted  above  it,  a  styptie  becomes  ne- 
cessary,— and  one  of  the  best  is  a  pledi"'t  of  Hnt, 
dipped  in  a  decoction  uf  galls,  and  made  inai 
j  with  a  bandage,  io  as  to  combine  the  styptical 
action  with  a  cnmprcssional  one.  But  a  simple 
ligature  above  the  original  one,  whenever  there 
is  spaee  Ibr  It,  is  Awtdedly  preferable.  Much 
swelling  and  inflammation  generally  follow ;  and 
these  must  be  reduced  by  a  sedulous  and  perse- 
vering course  of  fomentation,  and  eventually,  if 
necessary,  by  poulticing  and  by  the  artificial  dis- 
charge of  morbid  secretions.  See  the  articles 
Won»o  and  Bixedikq. 
HAQSNABB.  The  stump  of  a  coppice-plant. 
HA-HA.  A  sunk  fence.  A  common  form  of 
it  is  a  perpendicular  wall  on  one  side  and  a  slop- 
ing ditch  or  trench  on  the  other;  but  various 
forms,  all  comporting  with  neatness  and  regular- 
ity and  strictly  of  the  character  of  sunk  fences, 
are  practicable ;  and  some  forms  of  a  medium- 
kind  between  the  true  ha-ha  and  the  raised  or 
ordinary  fence,  are  also  practised.  A  ha-ha  is 
suitable  only  when  no  shelter  is  needed,  and 
when  an  uniform  surface  of  landscapei,  as  in 
large  gsrdcns,  extensive  lawns,  or  anji^eoe  of 
park-Bccncry,  is  desired. 

UAIL.  A  species  of  snow,  or  snowy  rain, 
which  has  undergone  seversl  oongehUooa  and 
superficial  meltings,  in  its  passage  thronp^h  dif 
ferent  xones  of  the  atmospberei  some  temperate 
and  others  froien.  It  Is  goieially  formed  in 
sudden  attemations  of  tho  fine  season.  Hail- 
stones are  often  of  considerable  dimensions,  ex- 
ceeding sometimes  the  length  of  an  inch.  They 
sometimes  ftU  with  a  vetodty  of  70  feet  a  seoond, 
t  r  ;i^iout  50  miles  an  hour.  Their  great  momen- 
tum, arising  from  this  velocity,  reuden  them 
vury  destractive,  particularly  in  hot  eUmatea. 
They  not  only  beat  down  the  crops,  and  strip 
trees  of  their  leaves,  fruits  and  branches,  but 
Sometimes  kill  even  large  beasts  and  men.  The 
phenomraa  attending  ths  fwination  and  &U  of 


HAINAULT  SCYTU& 

htSl  are  not  wdl  understood.  But  it  is  eerlain 

that  they  are  ci>nnocted  with  electricity.  This 
fact  we  find  noticed  by  Moses,  who  relates  that 
<*1^e  Lord  sent  thunder  and  hail,  and  the  fin 
ran  along  upon  the  ground  "  (Qen.  ix.  23).  This 
has  been  supposed  to  account  for  the  great  vari- 
ations of  temperature  t-o  which  the  bail  has  evi- 
dently been  subjected,  in  its  passa^  through  the 
different  strnta  of  tho  atmrvspherc.  .\rtificial 
hail  can  be  produced  by  an  electrical  apparatus,  i 
and  volcanie  eruptions  are  often  followsd  by  a 
fall  uf  hailstones  of  great  sire.    Hail-ruds  have 
been  erected,  at  the  suggestion  of  Yolta,  ia 
countries  much  exposed  to  the  ravages  of  hail- 
storms, on  the  same  principle  as  lightning-rodj. 
They  consist  of  lofty  poles,  tipped  with  metallic 
points,  and  having  metallic  wires  communicating 
with  the  earth.  By  thus  subtraeting  the  supeN 
abun  1  lilt  (1  i  tricity  from  clouds,  he  imagined 
that  tho  formation  of  hail  might  be  prevented. 
These  rods  are  used  In  Germany  and  Sirftscr> 
land,  but  their  success  is  not  propoirtioaste  to 
the  expectations  entertained  of  thein,   The  vio- 
lence with  which  hail  is  discharged  upon  the 
earth,  under  an  oblique  angle^  and  independestly 
of  the  wind,  would  be  explained  by  Vulta's  sup- 
position, that  two  electrical  douds  are  drawn 
towards  each  other  in  a  vertical  direction,  sad 
by  their  shock  produce  hail,  which,  by  the  Isw 
of  tho  composition  of  forces,  would  be  projected 
iu  the  diagonal  of  its  gravity,  and  of  the  result 
of  the  direction  of  tho  clouds.    In  Germany 
there  are  companies  which  iasnra  against  dash 
age  by  hail. 

HAIMSfOrHAXBs.  Theoonar•bladesofahs^ 
ness.    See  the  article  IIab5£ss. 

HAINAULT  SCYTHE.  A  reaping  instru- 
ment of  intermediate  character  between  the 
sickle  and  the  scythe.  It  is  efl'eotively  employed 
in  Flemii-h  hualandry ;  and,  when  properly  used, 
it  cuts  down,  within  any  given  space  of  time, 
from  ono-fourth  to  one-half  more  eom  thsa  the 
sickle.  Its  blade  is  broad  and  about  20  inches 
long ;  and  its  handle  is  about  the  samo  length  as 
the  bhide,  and  is  so  fixed  as  to  be  at  an  scute 
angle  with  it  in  theaot  of  cutting.  When  the 
blade  lies  flat  on  tho  ground,  the  workman  bss 
his  hand  nearly  right  over  its  curve,  and  esa 
swing  the  instrument  by  a  motion  of  Ins  mM 
without  stooping;  and  he  k.  p~  his  f  r  Cnpfr 
in  the  loop  of  a  leathern  strap  attached  to  the 
handle,  so  as  to  prevent  the  instrument  fte* 
gliding  out  of  his  grasp.  He  holds  the  hainault 
s  yfhe  in  his  right  band,  nnd  n  b"nt  hook  with* 
iiandlo  tliree  feet  long  iu  his  left ;  he  strikes  wtik 
the  scythe  against  tlM  standing  corn,  and  presM* 
with  the  hook  while  cutting  ;  and  he  deposits  w 
much  cut  coin  against  the  standing  com  as 
make  half  a  shea^  and  then  turfis  half  ffwod. 
hooks  up  the  part  of  what  is  cut  with  .nn  cqu»l 
part  of  what  is  standing,  and,  with  the  »id«f 
his  foot  and  leg  to  keep  ail  iu  its  proper  pl*ce, 
cuts  and  rolls  np  the  wh<die  in  the  Inm  ef  s 
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sheafl  The  prooeaa  makes  dean  work,  leaves 
little  stubble,  woA  is  very  similar  in  ita  manage- 
ment to  bagging;  yet  it  seraH,  Uko  the  barn- 
eifting  of  corn,  to  require  gome  peculiar  and 
almost  indescribaUu  duxtority ;  for  though  often 
attempted  to  be  introduoed  to  Biitidn,  and 
'though  tried  to  be  taught  to  our  renpers  by 
Flemish  workmen  brought  over  for  the  purpose, 
il  has  hiilierto  lluled  to  fiad  ito  way  into  prac- 
tice. Yet  in  gpite  of  its  manifest  superiority 
over  the  very  best  siokle-reaj>ing,  many  (armers 
of  the  moat  improvad  diitriota,  ara  qvile  iiidif> 
ferent  about  it,  and  regard  reaping  with  the 
cradle  scythe  as  much  preferable.  See  the  arti- 
cles Baooiho,  Rcapimo,  and  SevTiiE. 

HAININO  OF  GRASS.  The  preserving  of  a 
grass -field  intact,  for  a  time,  from  cattle,  in 
order  either  to  strengthen  ite  vegetation,  or  to 
reaerva  tlw  wliola  of  its  piodaoa  for  iiaa  at  aa 
rK^vmcd  season  of  the  year.  The  term  'hain- 
iug,'  from  this  proper  or  technical  employmeut 
of  it,  has  gradaally  come,  in  colloquial  language, 
to  sitrnifj  the  reserving  or  temporary  shutting- 
up  of  any  kind  of  commodity,  or  such  a  calcu- 
lating and  parsimonious  use  of  it  as  will  keep  it 
fimn  being  expended  till  a  remote  day. 

n.VlIt.  liaira  are  filaments  of  a  horny  sub- 
stance, more  especially  intended  to  cover  the 
skin  of  tha  nanmalia.  Ona  aktnmity  of  eadt 
hair  13  implanted  in  the  cutis,  and  sometimes 
penetrates  even  as  far  as  the  muscular  layer  be- 
naadL  Thia  axtnanity  ia  enlarged  into  a  bulb, 

more  or  less  thick,  sometimes  containing  a  small 
drop  of  blood,  tbe  whole  being  enclosed  in  a 
naulMaiiaoQa  ahaatb.  When  the  hair  is  young 
thia  cell  is  large,  and  ita  sixc  diminishes  in  pro- 
portion as  the  hair  grows  older.  If  punctured 
during  its  earlier  stage,  the  Uuod  lluvvs,  and  it 
becomes  soft  and  flaccid.  That  entire  portion 
of  the  hair  placed  externally  to  the  skin,  is  term- 
ed the  shaft.  It  forms  a  very  elongated  oone, 
tha  fraa  eztnniity  being  the  apex.  The  haiia 
grow  fr  rri  their  base,  and  hence  are  finer  in 
young  animals  than  in  the  old;  for  a  similar 
laaaon,  they  appear  to  augment  in  numbar  when 
out,  though  in  fttot  their  extremities  only  are 
increased  in  diameter.  When  the  nails  rise  out 
of  the  skin,  they  carry  with  them  a  email  por- 
tion of  the  epidermis,  which  forms  »  kind  of 
eheath  around  their  base ;  this  becomes  gradu- 
ally detached,  under  the  appearance  of  transpa- 
rent and  whitlah  ooaiaik  ftnaa  animala  have  tlw 
hair  in  some  parts  of  their  bodies  more  or  less 
developed  at  the  tine  of  their  birth.  In  other 
parte  no  liair  appears  until  a  mora  advanfl6d  pe- 
riod of  life. 

LinnsuB  remarks  that  Mammalia  have  hairs ; 
birds  have  feathers;  and  fishes  have  scales." 
Thaaa  aaaartiooa  aia  tme  only  in  a  general  man- 
ner, for  nnn  V  mammalia  cither  want  hairs  altoge- 
ther, or  are  turntahed  with  a  very  small  number. 
Thia  futt  did  not  oacape  tha  obaarvatioa  of  Lin^ 
uwus  himaei^  who  allndea  to  U  ia  amtiier  part 
11. 


of  his  '  Sjfiteiaa  Nalune.'  Some  species — such  as 
those  of  the  genus  Mania— are  in  fact  covered 
with  true  scales ;  and  others — like  the  oetacca — 
have  a  naked  skin.  These  excej)tions  are,  how- 
ever, more  appajcut  than  real  iu  respect  to  tlic 
Hanis»  in  whicih  tha  acalea  ara  little  less  than 
compound  hairs.  According  to  M.  Uhiinville, 
the  last  remark  is  equally  appUoible  to  the  ceta- 
cea,  where  tha  hain,  beeoming  bbnded  together, 
unite  in  forming  a  kind  of  crust  or  general  en- 
velope. Thia  cotebraied  naturalist  is  even  of 
opinion  that  tha  term  PUifhru,  or  'hair-bearers,' 
might  form  an  advantageous  substitute  for  tliat 

Mam inif Ires,— ViVi  observation  with  which  we 
can  by  no  means  agree,  as  true  hairs  are  also 
found  on  many  birds,  so  that  the  term  H«tir- 
U'.irers  would  apply  equally  to  them. 

in  general,  the  mammalia  have  two  kinds  of 
hair;  tha  ona  bristly,  mora  or  laaa  atifl^  and  ex- 
ternal; and  tho  uthtr  Wijully,  very  fine,  soft  to 
ti)c  touch,  and  cumuionly  hidden  beneath  the 
Htrongor  iiairs.  Hia  domeatie  speoiea  of  diecp 
form  a  remarkable  exception  to  this  observation, 
on  account  of  the  abundance  and  length  of  the 
woolly  hairs,  and  at  the  same  time  of  the  almost 
total  disappearanea  of  the  coarse  hairs.  Animals 
of  cold  countries  approach  towards  this  peculiar- 
ity of  the  sheep,  la  warm  regions,  on  the  con- 
trary, tha  briatly  hairs  are  more  strongly  devel- 
()[H,'d,  and  the  woolly  liairs  become  almost  wholly 
wanting.  The  quantity,  or  rather  the  proportional 
abanduoe  of  the  latter,  ia  generally  in  the  in- 
verse ratio  of  the  temperature,  while  that  of  the 
former  is  directly  proportional  to  it,  or  nearly  so. 

The  climate  has  a  great  influenea  on  the  n*- 
ture  of  tho  hair,  especially  among  the  domes- 
tic animals.  It  becomes  long  and  rigid  in  cold 
regions,  as  wc  remark  in  the  Siberian  dog  and 
Iceland  ram.  Syria  and  Spain  produce  an  oppft> 
site  effect,  and  these  more  favoured  climates  pro- 
duce a  corresponding  change  in  the  hair,  wiiich 
may  beomna  tnilad,  fina^  and  dlky.  Theae  quali- 
ties m.iy  be  remarked  in  the  Spanish  sheep,  the 
Maltese  dogs,  as  well  aa  in  the  geata,  cat^  and 
rabUta  of  Angom. 

The  coarser  hairs  bear  a  greater  prepondornnoe 
in  certain  parts  of  the  body,  especially  among 
the  males,  such  as  in  the  cervicd  region  of  the 
lion  and  hiMM,  where  they  form  a  nmne,  and  on 
the  tail  of  many  species.  Other  animals  arc  cov- 
ered in  eveiy  part  of  the  body  by  very  long  hairs ; 
audi,  in  partioohr,  ia  liw  bear  of  India  {Umu 
hfjia(ii.i),  in  wliich  tho  hairs  are  almost  every- 
where from  eevcn  to  nine  inchea-in  length,  and 
in  aoma  plaoee  even  a  foot  long.  In  aome  species 
the  fur  is  mixed,  and  in  others  it  is  sometimes 
composed  entirely  of  spines,  more  or  less  abun- 
dant, and  of  various  structure;  such  as  the 
hedgdiogs,  the  tenreoa,  tha  genus  Eohimya,  the 
porcupines,  and  many  others.  These  spines  or 
prickles  are  usually  ]H>inted,  as  their  naiiio  indi- 
oatos,  and  each  ia  composed  in  general  of  a  ain- 
glehair.  A  great  daTdopment  ^  tha  moadea  of 

2  O 


I 


Digitized  by  Google 


678 


HAIR. 


L- 


the  skin  is  always  found  in  all  species  armed 
with  epincs,  and  this  arrangement  is  especially 
remarkable  in  tho  licdgohog.  It  may  also  be  ob- 
served*  on  comparing  different  species,  that  the 
vfoxm  an  tmagoi  in  email  and  regular  groups, 
tho  dispoaitiim  ^  wUdi  is  peauBar  in  each  tpe- 
cies. 

It  IwoomM  dUBoalt  to  examine  <&e  strneture 

of  the  hairs  on  the  human  body,  because  they  are 
slender ;  but  the  bristles  of  the  hojjrs  or  the  whisk- 
cr3  of  the  cats  are  better  adapted  for  this  kind 
of  inquiry.  On  examining  the  Biiatle  of  a  wild 
boar  with  the  microscope,  we  observe  that  it  is 
groo?ed  throughout  the  whole  of  its  length  by 
alMmt  twenty  itanrows,  fonned  hy  an  equal  nvm- 

bor  of  filaments,  and  the  union  of  which  c<jnsti- 
tutes  the  surface  of  the  hair.   In  the  middle  of 
IIm  bfitUe  tliere  are  two  canals,  which  contain 
a  humour  called  the  pith  or  marrow.   The  fila- 
ments of  the  hair  separate  on  hc'ing;  dried,  as 
I  may  be  remarked  in  the  bristles  uf  brushes, 
>  where  the  cavitiea  majhe  olNmrred  to  be  empty, 
:  and  a  few  lamina  cross  each  other  in  different 
;  directions.  The  hairs  of  the  elk  and  mask,  with 
I  the  spine*  of  the  hedgehog,  the  tenree,  and  the 
,  porcupine,  are  not  altoixothpr  siinihir ;  their  sur- 
faces being  covered  with  a  horny  lamina,  vary- 
ing in  thickness,  and  a  few  furrows  only  can  be 
observed.  Internally  thej  contain  a  white  spongy 
substance,  which  appears  nt  first  sight  strongly 
to  resemble  the  pith  of  the  elder-tree. 
I    The  odour  of  the  hair  appears  partly  to  depend 
npon  that  of  the  mticous  tissue  ;  for  where  ani- 
j  male  have  differently  coloured  spots  upon  the 
I  hair,  these  oaoally  indicate  conesponding  colours 
below  them  in  the  skin.   Even  in  the  human 
species,  many  striking  relations  of  this  kind  may 
be  remarked.    Thus,  Negroes  in  general  have 
the  he&d  black.   Persons  with  red  hair  often 
'  have  the  skin  freckled  or  covered  with  reddish 
1  spots,  while  black  hair  usually  accompanies  a 
dark  complexion.  The  external  eolours  of  ai^ 
I  raals  dependinp^  on  those  of  their  respective  nm- 
cous  tissttes  are  exceedingly  various.  Among 
the  mammalia,  it  is  vwf  seldom  that  they  ap- 
pear of  a  vivid  hue.    On  some  species  of  man- 
drills, the  nose  and  hips  are  bright  red,  violet, 
and  carmine.    The  mucous  tissue  is  abo  pure 
white  on  their  cheeks ;  and  of  a  heautiiul  silvery 
whiteness  on  the  bellies  of  the  cetacca.    Tn  the 
mammalia  generally,  the  miioous  tissue  imparts 
its  hue  to  the  hiur  and  nails.  It  is  often  oh- 
scrved  to  be  coloured  within  the  cavities  of  or- 
gans, into  which  it  has  been  prolonged,  such  as 
on  the  palate,  the  tongne,  the  car,  the  conjunc- 
tive and  nasal  membranes  of  the  qoadnimana, 
dogs,  niminantia.  and  cet;icea.    The  nincon<?  tis- 
sue appears  to  be  thickest  in  the  class  last-uieu- 
tioned.    On  the  backs  of  the  dolphins  and  por- 
poises it  is  very  tliick,  and  of  a  deep  black. 

The  colours  of  the  mammalia  have  not  that 
metallic  lustre  which  oharaotexises  a  large  num- 
ber of  the  genera  of  Urdi^  then  being  one  soU*  | 


tary  exception  to  this  observation  in  the  brilliant 
lustre  of  the  ChryaodiloriB  or  Cape  mole.  We 
do  not  find  among  these  animals  the  d.r/.dini; 
brightness  of  the  parroquets,  the  tanagers,  or  the 
flamingoes,  nor  can  we  disewer  anything  ana- 
logous to  those  ornnniLiita^  appendages  which 
adoni  the  plumage  of  many  birds.  There  is  an-  |, 
other  peenJiarity  in  the  colours  of  the  nuHDnip  I 
lia,  that  they  are  in  general  much  paler  and  | 
fainter  beneath  than  on  the  back  or  flanks.  This  ' 
may  be  observed  nut  only  in  the  true  quadru-  I 
peds,  but  even  in  those  species,  such  as  the  kan- 
garoos, which  more  or  less  are  in  the  continual  j 
habit  of  maintaining  an  upright  position.  Yet,  j 
without  enumeratiog  all  these  apeoiee  wUeh  tat  | 
entirely  of  one  colour,  such  as  the  coaita,  Acda  , 
paniicut,  the  Polar  bear,  Urms  maritimui^  we  . 
find  some  exceptions  among  the  rodentia,  and 
especially  in  the  order  of  Carnassiers,  such  m 
the  hamster,  the  gluttons,  tho  badger,  and  some 
other  species,  while  many  even  have  the  belly 
absolutely  Uaok.  In  particular,  we  may  notice 
a  cartin^si  ^r  recently  described,  for  the  first  time, 
by  M.  Frederic  Cuvier,  who  has  assigned  to  it  j 
the  spedfie  name  of  Panda.  1%e  colours  of  ihe 
males  among  the  mammalia  are  most  commonly 
the  same  as  thoso  of  tho  females,  excepting  per- 
haps that  tho  shades  of  the  latter  are  not  quite 
so  deep.   In  this  respect  they  differ  remarkably  ' 
from  the  greater  number  of  l)irds.  In  which  the 
colours  of  the  female  differ  almost  wholly  from 
those  of  the  mab.  How«f«r,  all  the  other  cir- 
cumstances which  influence  the  colours  of  binla 
act  equally  upon  those  of  the  mammalia,  al- 
though most  commonly  in  a  different  manner. 
Age,  for  example,  varies  the  colours  of  the  fur  . 
only  in  a  small  number  of  species,  as  among  the 
stags,  the  tapirs,  and  the  lion,  all  of  whioh  are 
clothed  at  thdr  birth  in  a  kind  of  livery,  or  pe- 
culiar arrangement  of  colours.    Their  coats,  in- 
stead of  being  uniform,  as  in  the  adults,  are  at 
first  ornamented  with  spots,  r^olatly  disposed, 
and  analogous  in  their  nrranrcment  to  th'T«"  i  '>- 
servable  in  the  adult  animals  of  other  species 
belonging  to  the  same  genua.  Thus  the  spots  of 
the  young  fowns  are  white,  eimilar  to  those  of 
the  adult  axis ;  while  they  are  black  in  the  lion- 
ess' cubs,  lu  the  sauic  luuiincr  as  we  see  in  most 
adult  oata.  lUs  very  remarkable  relation  be- 
tween the  system  of  colon rintr  belonging  to  tha 
young  individuals  of  one  species,  and  that  ob- 
served in  otiier  spedes  of  tlie  aame  genus,  may  ; 

also  be  traced  among  the  birds,    I3ut  the  youn?  r 
of  the  mammalia  differ  from  those  of  birds  in 
this  respect,  that-^hile  Uia  plumage  of  the  let* 
ter,  most  commonly  resembling  that  of  their  mct- 
thcrs,  is  duller  in  its  hues  than  at  a  more  ail- 
vaaced  period  of  life — the  livery  of  theyouug  • 
mammalia  is,  on  the  contrtury,  an  onkasieBt  : 
which  they  gradually  lose  as  their  years  advance, 
until  they  tinally  resign  the  spotted  and  agre^  \ 
ble  garb  of  youth  for  one  of  a  mora  simple  aad 
chaneter.  Thaooloaxi^gmail«r«fiba  . 
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hain?  resides  in  the  horny  part  of  their  substance, 
and  not  in  tho  pith,  which  is  commonly  whlt«, 
We  am  olMerve  tliia  atruotnre  moat  eonvnientiiy 
in  the  ppines  of  the  porcupine,  from  their  unu- 
sual magnitude.  Some  hairs  ore  coloured  dif- 
ferently in  Mveial  parte  of  Chsir  length,  while 
the  colours  themselves  maj  be  infinitely  various, 
both  in  quality  and  intensity.  In  general,  the 
hairs  of  the  mamm.'Jia  are  round,  and  this  form 
is  observed  more  especially  in  the  hair  of  the 
head  or  mnne.  On  the  tail  of  the  hippopotamus, 
aa  well  as  on  tlic  body  of  the  great  ant-eater,  and 
especially  on  the  mmiaorhyndmi,  thej  aarame 
a  flattened  appt  amncc  ;  and  in  several  species  of 
the  rumiuantia,  especially  the  musk,  IfoscAiu 
moaAi/enu,  the  haiie  appear  as  if  they  had  been 
oritnpcd.  Tn  sinne  varietii  s  of  gnats,  eats,  and 
otitcrs,  the  hairs  are  fine,  long,  and  sillcy ;  they 
appear  both  crisped  and  frizzled  in  the  rams. 
From  their  great  thickncsi!,  Btitrncss,  and  clevat- 
f'd  position  in  the  hogs,  hedgehogs,  and  porcu- 
pines, they  have  received  the  name  of  Spine*  in 
the  two  last-mentioaed  ■nimahf  tad  of  BrUdet 
in  the  first. 

AH  mammalia  possess  a  certain  quantity  of 
hur,  without  emepting  the  oetaeea,  in  genienral 

destitute  of  this  covering.   Man  is  covered  in  al- 
most every  part  of  the  body  by  scattered  hairiy 
although  they  are  not  easily  perceived  in  eome 
places  from  their  excemivc  finencsa   Those  of 
the  hf-nd  and  heard  are  the  longest ;  those  of  the 
axilla  and  pubes  are  next  in  length.    On  the  in- 
terier  of  the  noee  and  ears  they  are  shorter,  and 
on  the  r  'mnining  parts  of  the  body  they  appear 
of  a  still  more  diminttiiTe  length.  Contrary  to 
thearrangementin  the  other  nuunmelia,  the  hair 
is  longer  on  the  breast  and  abdomen  than  on  the 
back.  There  ii  never  any  hair  on  the  palms  of 
the  hande  or  cm  the  eotes  of  the  ISset.  Among 
the  quadrumana,  the  true  apes  have  the  hair  of 
the  head  in  general  of  the  same  length  as  that  of 
the  body.    The  hairs  which  cover  the  fore-arm 
point  upwards  towards  tho  eOwiw,  instead  of  being 
directed  towards  the  hand,  as  we  may  see  in  the 
orang-outang  and  some  other  species.  The  but- 
toeks  are  eallona  in  a  great  many  qoadramaiia, 
and  entirely  deprived  of  hnir    In  most  speoicF 
of  cheiroptera,  a  few  scattered  hairs  only  can  be 
•sea  on  tihe  nenbimnes  of  the  wings,  ue  tme, 
and  the  ears.  One  species  of  bat  ( Vf^inrtiUo  Uui- 
una,  L.)  has  also  a  few  upon  the  taiL   The  re- 
mainder of  the  body  in  covered  by  short,  fine,  and 
villous  hair,  as  may  be  seen  in  the  flying-cats 
(OaUopil/ieais),  and  other  animals  of  their  order. 
The  spines  of  tho  hedgehog  are  found  only  upon 
the  head  and  bade ;  the  limbo  and  lower  parte  of 
the  body  arc  covered  with  stiff  bristles.    In  these 
respects,  th^  tenre<»  resemble  the  common  hedge- 
hog. In  some  species  the  sfdnes  and  bristles  are 
mixed  together  indiscriminately.    The  hair  is 
fine,  short,  and  close  in  the  moles  and  shrews,  so 
that  their  skins  seem  jis  soft  aa  velvet  to  the 
touch.    Among  the  enraivom  the  hair  vaxiei 


considerably.  There  are  two  kinds  of  hair  in 
the  weasels,  sables,  ermines,  martins,  and  others ; 
the  one  being  very  fine,  thidmet,  intennixed,  md 

placed  close  to  the  skin ;  while  the  other,  which 
is  longer  and  stiffer,  alone  app^tfs  at  the  sar£aoe. 
These  two  kinds  oonstitute  the  liner  fun.  The 
amphibious  mammalia  have  short,  rigid,  and  very 
close  hair.  The  arrangement  found  in  the  carni- 
vora  may  also  be  remarked  among  the  finer 
haired  rodentia.  The  spines  of  the  porcupine 
are  mnrc  slender,  short  and  flexible  on  the  head, 
neck,  and  belly,  than  on  the  back.  There  are 
about  ten  or  twelve  plaoed  upon  the  tail,  and  re- 
pcmbling  the  tubes  of  qnills,  truncated  at  the 
free  extremity.  A  rustling  sound  is  emitted 
from  these  spi  nes  when  tiie  animal  moves  its  skin. 
Among  the  edentata  there  is  found  a  consitkirabla 
diversity  in  the  quality  of  the  hair.  It  is  broad 
and  flat  in  the  great  ant-eater  (Myrmeeopkaga 
jubafyi^  and  has  a  longitudinal  furrow  in  btrth 
surfaces,  so  that  each  hair  presents  the  appear- 
ance of  a  dried  blade  of  grass.  The  twu-tued 
ant-eaters  are  covered,  on  the  contrary,  with  very 
fin  I?  wooL  Several  have  hard  and  sharp-edged 
6cales  plaoed  one  over  another,  like  the  tiles  of  a 
house,  aa  we  see  aa  example  in  tile  maids.  Others 
are  covered  with  prickles,  like  the  spinous  ant- 
eater  {Hehidm).  The  armadilloes  {J)atj/pv4)  have, 
ill  addition  to  the  scales  or  omeous  bands,  which 
cover  the  back  and  head  in  regular  compart- 
mentf?,  some  scattered  hairs,  which  are  short  nnd 
rigid  like  those  of  the  elephant.  These  hairs 
drop  ofi*,  however,  as  the  animal  advances  in  age. 
The  hogs,  of  all  pachyrjr  rnirvta,  have  tho  greatest 
quantity  of  hairs,  which  in  them  are  called 
bristles.  These  are  eoattered  and  frequently  bi- 
fid  at  thoir  free  extremity.  The  other  genera  of 
this  fiunily  are  comparatively  almost  destitute  of 
hair.  It  is  in  general  short  in  the  solipeda,  ex- 
cepting on  the  mane  and  tail,  where  it  receives 
the  name  of  horse-hair  (cn'rifs).  The  bulls,  deer, 
antelopes,  and  giraffe,  have  short  hair  in  general. 
In  the  camels  it  is  very  fine  and  soft,  and  re- 
markably 80  in  the  lamas.  All  of  them  may  have 
callosities,  which  are  destitute  of  hair,  on  the 
knees  and  breast.  Goats*  hair  is  long  snd  fin^ 
'  xtcn  ling  to  a  pointed  beard  under  the  chin. 
The  hair  of  sheep  is  longi  and  readily  distin- 
guished by  that  crisp  and  frinled  ainp<**<^i^> 
well  known  in  the  wool  of  commerce. 

The  hair  of  all  these  animals,  when  submitted 
to  a  cheuiical  analysis,  yields  nearly  the  same 
results,  whether  it  be  examined  under  the  form 
of  wool,  bristles,  spines,  or  scales.  On  being  sub- 
jected to  the  action  of  heat,  in  open  vessels,  it 
luses  or  liqutfee  at  first  by  swdling  up.  It  sub- 
sequontly  emits  a  white  flame,  and  resolves  into 
a  black  carbon,  the  incineration  of  which  is  very 
difficult.  Hair  yields,  on  distiiktion,  a  reddish 
liquor,  containing  pruseiate  of  ammonia,  and 
another  salt  of  an  ammoniacal  base,  combined 
with  a  peculiar  animal  acid,  which  Berthollct 
has  naoMd  looiiate  of  ammiwiia.  The  oarhoni^ 
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ceous  residue  at  the  }>ottom  of  the  BtiU  is  lit^ht, 
and  contains  ciirbou  and  pliosjihatu  of  liiuc.  The 
hair  doee  not  diuolve  oompletel y  in  huiling  wnter, 
— a  mucilaginous  matter,  which  is  the  pith  or  me- 
dulla, being  separated  from  it.  Caustic  alkalies 
and  MOM  aeidt  diHolvis  it  entkidj.  Sulphur, 
Hillca,  Iron,  and  manganww, may  b«  trte«d  in  the 
hair. — CuvUr.  , 

HAIBrOEASS.  fleeAnu. 

UAKEA.  A  genus  of  ornamental,  evergreen, 
Australian  shrubs,  of  the  prot£-a  order.  Two 
species  of  it  were  intnuluced  to  Britain  in  1790; 
and  about  50  spcciei^  were  introduced  before  18.37. 
All  have  an  arid  and  <!x.siecated  appearance,  simi- 
lar to  that  of  the  banksias  and  the  dryandras ; 
moat  bavd  &  fin«  outline,  und  degantlj  hoAj 
shape;  nearly  all  are  whilo-flowered ;  the  greater 
number  have  a  height  of  from  3  to  6  feet;  and 
aome  have  peeoliaritiw  of  foliage,  which  are  de- 
scriptively referred  to  in  their  respective  names 
of  furze-like,  prickly-leaved,  tliiBtle-leaved,  huck- 
thorn-lcaved,  rusty -leaved,  ruscus-leaved,  petro- 
phylla-Hke.  hedgehog-formed,  pectinated,  needle- 
leaved,  horn- leaved,  olive-leaved,  dactylus-like, 
three-forked,  and  woolly.  They  require  the  same 
tttatmcnt  as  the  hankaiae;  and  moat  are  propa- 
gated frnm  cuttin.??. 

HAIiESIA.   See  Saowsaop-TasB. 

HALIHODBNDBOK.  8ee  Cara«ava. 

HALLERIA.  A  small  genus  of  ornamental, 
evergreen,  Cape-of-Good-TTope  shrubs,  of  the  fif»- 
wort  order.  The  ehiniug- leaved  species,  J/,  lu- 
eida,  wai  introdueed  to  Britain  about  the  middle 
of  last  century;  and  has  been  cnl'-d  by  some 
gardeners  the  African  fly  honeysuckle.  Its  stem 
ia  braabby  and  about  6  or  8  ftet  high ;  ita  leavae 
arc  opposite,  oval,  and  serrated  ;  and  its  flowers 
grow  scatteredly  among  the  foliage,  and  lie  hid- 
den beneath  it,  and  have  a  scarlet  colour,  and 
bloom  from  June  till  Augnat. 

HALIilA.  A  gcnns  of  Bmall,  cvprgrecn,  pnr- 
ple-dow«red,  Cape-of-Uood-Hope  plants,  of  the 
genista  division  of  the  oompoaite  <wder.  Five  or 
six  species,  chiefly  hcrltaceoua,  and  Bhort-lived, 
and  not  of  very  interesting  appearance,  have 
been  introdneed  to  Britiah  botanical  eoQaelieaa. 

HALLOWE'EN.   See  AL^Hxttows. 

HALLOWMASS.   See  ALL-HAtwwe. 

HALO.  An  extensive  luminous  ring,  including 
a  cbonlar  ana,  in  the  centre  of  which  the  sun  or 
moon  appears ;  whose  light,  passing  through  an 
intervening  cloud,  gives  rise  to  the  phenomenon. 
Theae  about  the  moon  are  meat  common.  When 
the  pun  or  moon  is  seen  through  a  thin  cloud,  a 
portion  of  the  doud  round  the  tun  or  moon  ap- 
pears lighter  than  the  rest,  and  thia  luminous 
disc  is  called  a  corona.  Coronas  are  of  various 
sizes,  but  they  seldom  exceed  lo'' in  diaTneter; 
they  are  generally  faintly  coloured  at  their  edges. 
FrequraUj,  when  a  halo  encirdea  the  moon,  a 
corrma  purrnttTid';  it, — Parhdia,  or  mock  suns, 
vary  considerably  in  general  appearance ;  some- 
ttmea  the  ann  ii  enoinled  by  a  large  halo,  in  the 


HAHILTONIA. 

circumference  of  %vhich  the  mock  «utis  usually 
appear,  which  have  often  Binaii  lialos  round 
them. 

HALOR.\GIS.  A  genus  of  tender  plants,  con- 
stituting the  type  of  the  natural  order  baloragete. 
Ihla  order  ie^^ttsly  alBed  to  the  order  onagtaria, 

— that  of  the  fuchsias  and  clarkias  and  epilobi- 
ums ',  but  is  distinguished  by  its  naked  and  soli- 
tary ovula.  FWwer  than  20  species  of  it  have 
been  introduced  to  Britain ;  and  these  are  distri- 
buted among  7  genera,  and,  for  the  most  part, 
possess  little  interest  Two  of  the  species  are 
curious,  evergreen,  undershrubej,  of  the  genua 
haloragis,  from  New  Zealand. 

HALTER.  A  loose  rope-bridle,  without  bits 
or  cnrba,  and  need  ^xofAf  fiw  leading  a  horae  or 
for  tieing  him  up.  Tlie  |)lain  or  common  halter 
is  a  very  simple  aii'atr;  but,  when  this  can  be 
slipped  by  a  tricky  horse,  a  halter  ia  uaed  with 
leather  beadrgear,  twoatn^^  and  a  iecond  throat- 
band. 

II.\LTERES.  Two  short  filiform  oi^ns,  ter- 
minating in  knobs,  and  rising  behind  th^  bane  of 
each  of  the  winps  of  a  dipterous  insect.  They 
ore  commonly  called  poisers  or  balancers. 

UAITICA.  SeeFuA-Bsms. 

HALY.MENIA.   Pee  Di  usk. 

HAM  (Baoon).   Bee  Lacox. 

HAMAMBU8,  —  popularly  WUoi  Hmd  or 
Dwaif  Basel.  A  small  genus  of  hardy,  deciduous 
ornamental,  tall  shrubs,  constituting  the  type  of 
the  natural  order  hamamelidete.  This  order  is 
closely  allied  to  the  amentaceous  group,  and  haa 
been  separated  from  it,  more  by  artificial  arntna;©- 
ment,  than  from  any  material  diflerencc  in  either 
habit  or  botanical  eharactera.  Only  two  genera 
and  about  G  species  of  it  are  known  in  Britain; 
and  all  have  been  introduced  from  America. 

The  Virginian  witch -haiel,  Bamamdu  vir- 
ginica,  was  introduced  in  the  former  part  of 
last  century.  Its  stem  has  a  height  of  from  4  to 
12  feet;  its  branches  are  numerous  and  slender; 
its  leavea  are  alternate  and  closely  reaemble  those 
of  ih'-  cnriinou  hazel ;  and  its  flowers  are  yellow, 
and  grow  in  dusters  from  the  young  shoots,  and 
bloom  Irom  early  summer  till  near  tiie  middle  of 
winter,  but  have  a  |>oor  ai>pearance.  Tliin  plant 
possesses  no  great  beauty,  yet  serves  to  diversify 
a  small  wood  or  large  shrubbery. — The  long-leaved 
species  was  introduced  about  3A  years  ago,  and  is 
taller  than  the  precediaig»  but  blooma  at  the 
same  seasons. 

RAMBLLTA.  A  genua  of  omameatal,  evsr* 
green,  tropical  shnibs  of  the  madder  family.  8ix 
or  seven  species,  cliicfly  yeliow-flowered,  and 
varying  Is  natural  hdght  from  2  to  IS  feek»  hava 
been  introduced  from  the  West  Indies  and  the 
hottest  parts  of  Continental  America. 

IIAMES.   See  Uakkess. 

IIAMILTONIA.  A  deciduous,  North  American 
shrub,  of  the  sandal-wood  family.  It  oonftitutes 
a  genus  of  itself  and  is  specifically  called  oUijera 
or  the  oUfe-bearing.  Ita  atom  la  uaually  about 
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6  feet  high ;  tta  flowers  are  greeouh-jeUow ;  and 
its  fruit  Tidd  m  ftsed  oil,  and  oooasion  ihe  whole 

plant  to  be  sometimea  called  the  oil-nut. 

HAMMEL.  A  uaaii  shed,  and  small  attached 
ooint,lbr  feeding  one  or  at  moat  twoUede  cattle, 
A  Berics  of  bammelfl  forms  part  of  the  arrange- 
ment of  every  good  farm-yard ;  and  is  found  far 
more  suitable  than  houses  and  large  courts  for 
winter-feeding.  Hammels  may  be  of  various 
sizes,  and  variously  arranged;  hut  all  ou.::Tht  to 
be  constructed  substantially,  and  with  every 
facility  fbr  the  daarifying  of  «tttle,  and  for  the 
most  economical  mslho'^a  if  feeding,  fattening, 
and  littering.  See  the  articles  FEsniaa  or  OATru, 
FAM-BoniDtiraB,  and  Pabm-Tam  HAiimii 

HAMMER.  An  implement  for  drifingnaib, 
— too  well  known  to  need  deecriptiott. 

HAND.  The  unguicalnted  etgan  of  tonch. 
The  fannd  ii  formed  of  two  lowi  of  bones  called 
the  carptis  or  wrist ;  of  one  row  called  metacar- 
ptu;  and  of  fingers,  each  composed  of  two  or 
three  bones,  celfcdjnA«iM^^  She  forms  of  the 
wrist  and  remote  extremities  vary  with  the  deli- 
cacy of  the  organs  of  touch.  It  is  only  in  few 
genera  tittt  a  hand,  properly  m  edled,  i«  firand ; 
but  when  it  exists  it  is  always  much  lef  s  complete, 
and  therefore  kes  useful  than  that  of  man.  The 
meelianiiin  of  the  hnman  hand  is  exeeedingly 
curious,  and  admirably  adapted  Tor  the  various 
purposes  of  life.  Anaxagoras  is  said  to  have 
muntained  that  man  owes  all  his  wisdom  and 
superiority  over  the  other  animals  to  the  use  of 
the  hand ;  but  Galen's  view  of  the  matter  was 
rather  more  pbilosopliical.  According  to  him, 
nan  ie  not  the  wisest  oreatore  beoause  he  has 
hands  ;  but  he  had  hands  £»iven  him  because  he 
was  the  wisest  creature,  for  it  was  not  hands  that 
taught  him  the  arts,  Irat  reaeon.  The  great 
superiority  of  the  human  hand  over  that  of  any 
other  animal,  arises  from  the  oircumstaoce  that 
the  thumb' is  of  a  grsairiieandttvength,  and  can 
be  Itfonght  in  oppodiion  to  the  fingers.  It  thus 
gives  man  the  power  of  holdin<y  whatever  he 
seizes;  and  were  it  not  for  the  thumb,  various 
artsandmannfiMtoreeof  civilized  life  would  either 
remainunexecntcd,or  would  require  the  awkward 
concurrence  of  both  hands.  Aibinus  calls  the 
thnmb  a  seeond  hand,— ^  Minuu  parva  mqftri 
wljutrir.'^  The  want  of  the  thumb,  and  the  al>- 
sence  of  fingers  of  any  great  length,  compel  the 
squirrel,  rat,  and  opossum,  to  hold  objects  in  both 
paws.  The  cat  and  dog,  which  are  obliged  to 
U!<c  their  fore-paws  for  progression,  only  hold  ob- 
jects by  fixing;  them  on  the  ground.  The  solipeda 
aadraminantia  cannot  hold  objects  at  all.  On 
c  trripnrlng  the  hand  of  the  apes  with  that  of  man, 
which  it  most  resembles,  we  cannot  fail  to  re- 
marlc  the  smallness  of  the^  thvmhe  in  proportion 
to  the  length  uf  the  fingers.  These  are  slender 
and  very  long,  while  the  thumb  is  weak,  small, 
and  diert  In  the  oerco^theei,  the  thvnb  is 
concealed  under  the  integuments,  and  their  mode 
of  eeisng  food  and  brtngiog  U  to  the  mouth  diflen 


but  slightly  from  that  employed  by  the  squirrel. 
The  fore>fi>ot  of  the  hoiea  la  terminated  by  a  sin* 

gle  bone,  called  the  cofjin-hone,  corresponding  in 
some  degree  to  the  third  phalanx  of  the  human 
finger,  as  the  pastern,  to  which  it  is  united,  is 
analogous  to  the  first  phalanx.  There  arc  also 
two  short  and  immoveable  bones  placed  behind 
and  on  each  side  of  the  coffin-bone,  called  splint 
bones. 

IT  AXD.  A  lineal  measure  of  height.  It  is  the 
usual  or  average  breadth  of  the  fist  or  clenched 
hand;  and  is  oonumMiIy  fadeened  at  4  inehsei 
This  measure  is  used  in  computing  the  height  ot 
horses;  so  that  a  horse  of  6  feet  in  height  is 
tsehnically  e^d  to  stand  lA  liands  high. 

HAND-BARROW.    See  B.uiuow. 

HAND-DEILL.  A  drill-sowing  implement, 
driven  or  drawn  bgr  liand.  A  oommon  irariety  of 
it  is  a  one-wheeled  iMurrow,  with  a  hopper  mount- 
ed upon  it  for  containing  and  dropping  the  seed; 
and  this  is  used  for  sowing  turnip-seeds,  pease, 
horse-beans,  or  any  similar  seeds  upon  small 
ridges ;  and  may  be  driven  along  in  the  manner 
of  a  common  wheel-barrow. — Another  variety 
eonsiato  of  a  oross  wooden  bar,  91  indiee  long 
and  3  inches  wide, — a  long  handle,  attached  to 
the  middle  of  its  front, — and  four  seed-droppers 
of  wrought-iron  plate,  the  two  outer  ones  fixed 
upon  the  bar  with  their  points  distant  from  each 
other  18  inches,  and  the  other  two  fastened  on 
the  bar  by  means  of  screws  and  nuts,  so  that 
both  may  be  removed  at  pleasure,  or  the  two 
may  be  adjusted  equi-distantly  from  each  other 
and  from  the  extreme  ones,  or  that  the  one  may 
be  laid  aside  and  the  other  a^iosted  to  the  cen> 
tre ;  and  this  implenu  nt  is  used  for  sowing  onion- 
seeds,  carrot-seeds,  and  other  garden-seeds,  and 
ie  suited  to  drills  at  the  several  distenese  of  16, 9, 
and  R  inches. — .\  third  variety  consi.sts  of  a  kin^l 
of  one-wheeled  barrow,  with  a  long,  projecting, 
transveree,  and  very  simple  apparatus  fbr  sowing 
clover- seeds  and  grass -seeds  broadcast  in  the 
field ;  but  this  is  very  little  used.  See  the  article 

Sow  I NO-M  AC  U IX  £8. 

UAND-QLASS.  A  nnaU  glazed  implement 
for  aiding  the  propagation  of  plants  from  cut- 
tings, for  temporarily  protecting  small  plants  in 
the  open  ground,  for  shd^tering  transplanted 
smaU  plants  till  they  become  established  in  the 
ground,  and  for  other  iptfden  purposes  in  the 
open  border  requiring  a  similar  combination  of 
influences  to  that  of  tite  glased  hotbed  or  of  the 
greenhouse.  Hand-glasses  are  of  very  diversi- 
fied size  and  form,  and  ought,  in  every  consider- 
able garden,  to  comprise  a  number  of  varieties. 
A  convenient  and  very  suitable  ordinary  kind 
may  be  9  or  lii  inohee  wide  and  correspondingly 
high,  and  msif  be  Ibnned  either  like  fonr-eided 
prisms  surmotmtcd  by  four-sided  pyramids,  or 
liko  siz-eided  prisms  surmounted  by  six-aided 
pyramide. 

HAND-HOE.    8ee  Hoe  and  Hoenfo. 

HAN]>-LABOUik  The  performing  of  physical 
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work,  Ettch  as  t)iat  of  rcclaimiag  waste-ground 
or  of  cultivating  arable  land,  with  tin  idd  oolj 
of  hand-implements,  or  without  any  aasistancG 
firom  machinery  or  from  the  domesticated  ani- 
mals. 

nAND-nCKINO.  The  hand-feathering  of  lar- 
rm  firom  j>lants,  of  weed-roots  from  fallow-lands, 
mi  of  ray  other  olijeets  whidh  requiio  to  be 
I  looked  for  and  picked  up  one  by  one. 
j     HAND- WEEDING.  See  Wbedibo. 
I     HAPALOSTEPHIUM.     A  genus  of  hardy, 
I  yellow-flowercd,  herbaceous  plants,  of  the  iuocory 
division  of  the  composite  order.    It  was  wmsti- 
I  tuted  by  David  Don ;  and  it  cumprises  six  species 
I  which  formerly  belonged  to  the  bawkweeds,  and 
I  two  which  fr  nrfrly belonged tothehawk's-bcards. 
j  Ail  have  an  ornamental  appearance,  and  bloom 
]  in  July  and  Aogvet;  tud  one,  ff.  ptdudbmm, 
formerly  call L'd  Ili^i'icixm  jMihuhfum.  a  plant  of 
about  20  inches  in  height,  j^ws  wild  in  the  up- 
lands of  some  parts  of  Britain.  The  name  hapa- 
lostephium  signifies  "a  soft  crown,"  and  llfajeil 
to  the  soft  hairy  receptacle  of  the  florets. 

IIARD-QRASS.  See  ^^oilops,  Sclebocbloa, 
and  Ophicrcs. 

HARDWICKIA.  A  genus  of  yellow-flowered, 
evergreen,  tropical  trees,  of  the  csDsalpinia  divi- 
sion of  the  leguminoTO  order.  Two  species,  eedi 
naturally  about  lo  or  .'<n  foot  higlt,  were  intro- 
duced some  time  ago  to  British  botanical  ool- 
leetioML 

HAKB.  Ttio  goaerio  duiractcrs  of  this  well- 
known  animal  are,  four  cutting  teeth  in  the  up- 
\  per  jaw,  and  two  in  the  lower  ;  two  uf  the  upper 
j  teetik,  however,  are  placed  behind  the  others,  and 
'  are  of  a  mucli  Hinaller  size ;  the  whole  dental  for- 
mula is,  incisors  t,  canines  8,  molars  s  t  =  28 ; 
the  two  four  leet  with  five,  end  the  hinder  with 
four,  toes.   These  animals  are  found  in  almost 
every  part  of  the  world,  living  entirely  on  v^e- 
t»ble  Ibod,  nnd  all  rennrkably  timid.  They  mn 
\  by  a  kind  of  leaping  pace,  and,  in  walking,  use 
I  their  hind  feet  as  far  as  the  heel.    Their  tails  are 
i  either  very  short  or  alniost  wanting.  The  female 
goes  with  young  about  a  month,  generally  pro- 
,  ducing  three  to  six  at  a  litter,  and  this  ahout 
four  times  a-ycar.   The  eyes  of  the  young  are 
open  nt  Irirth.  The  dm  eneklee  them  nbont  90 
days,  after  which  they  leave  her,  and  procure 
their  own  food.  The  European  hare  {L.  timidut) 
ie  found  throughout  Europe,  and  louie  parte  of 
Asia.   The  colour  of  this  species  is  of  a  tawny 
red  on  the  back  and  sides,  and  white  on  the  belly. 
The  ears,  which  are  very  long,  arc  tippod  with 
black  ;  the  eyes  are  very  large  and  prominent. 
The  length  of  this  anima!  is  alwut  two  feet,  and, 
when  (uU  grown,  it  weighs  six  to  eight  pounds. 
It  ie  a  wntehful,  timid  oveetvre,  nlwmys  lenk,  ud, 
from  the  form  of  its  legii,  runs  swifter  up  hill 
than  on  level  ground.  Huee  fted  on  vegetables, 
md  are  waj  fend  of  the  hark  of  young  trees ; 
their  favourite  food,  however,  is  parsley.  Their 
flesh  WM  forbidden  to  be  esien  aniong  the  Jewi 


and  the  ancient  Britons,  whilst  the  Romans,  on 
the  eontrary,  held  it  in  great  esteem.  The  flesh  ' 
is  now  much  prized  for  its  pecr.liar  flavour,  though  ' 
it  is  very  black,  dry,  and  devoid  of  fat.  The  voice  i 
of  the  hare  ie  never  heard  hut  when  it  ie  eeiaed 
,  or  wounded.    At  fiuch  times,  it  utters  a  sharp, 
loud  ciy,  not  very  unlike  that  of  a  child.   It  has 
aremarltable  instinet  in  escaping  fkon  ite  one-  < 
roies ;  and  many  instances  of  the  surprising  sa- 
gacity of  these  animals  are  on  record,  though  it 
appears  that  all  of  them  do  not  possess  equal  ex- 
perience and  cunning.  A  perpetual  war  is  carried 
on  against  them  by  cats,  wolves,  and  birds  of 
prey ;  and  even  man  makes  use  of  every  artiAce  | 
to  entrap  theae  defeneeleee  and  timid  ercatures. 
ThcT  are  easily  tamed,  but  nrvnr  attain  such  a 
degree  of  attachment  as  renders  th^  domestic, 
alwaysavailing  themidtesofthefiiitopportttnity 
to  escape.    Auiong  the  devices  of  h.ires  to  elude  j 
their  pursuers,  the  following  have  been  obeerred : 
getting  up  into  a  hollow  ^ee,  or  upon  ruined 
walla ;  throwing  themselvea  into  a  river,,  ud  { 
floatinfT  down  FOTTt"  distance ;  or  swimming  out 
into  a  lalte,  iteeping  only  their  nose  above  the 
surface ;  returning  on  their  own  scent,  &c. 

HAREBELL.  Either  the  round  leaved  btll- 
flowcr,  Campanula  rotundi/olia,  or  the  undescrilied 
squill,  SeiUa  non-m^kL  Bee  the  nrtielei  BiU/* 
fi.owKH  and  ^iicivL,  The  Campanula  han-bell 
yields  a  dye-stuC 

HAREB-EAB,— botanieaUy  BupUmnm.  A 
genus  of  ornamental  plants,  with  yellow,  yc-llow- 
if^h,  and  grcenish-yeliow  flowers,  of  iha  umbelU* 
ferous  order. 

The  round-leaved  hare's-ear,  BupUurum  rotun- 
difoU'im,  is  an  annual  weed  of  the  corn-fields  of 
England,  and  is  particularly  abundant  in  the 
ealoareow  (Patriots.  Ite  root  la  imaU  and  taper- 
inp  ;  its  ptem  is  erect,  cylindrical,  leafy,  branched 
and  somewhat  corymbose  above,  and  usually 
abont  two  feet  hi^;  ite  leavee  are  altemete,  ' 
broadly  ovate,  ud  frequently  of  a  purplish  hue ; 
and  its  flowers  are  produced  in  terminal  and 
compound  umbels,  and  bloom  in  June  and  July. 
— The  slenderest  hare's-ear,  Jin/'fennnn  tei>ui.<M' 
mum,  is  an  annual  weed  of  muddy  salt  marsho 
on  some  parts  of  the  English  coast.   Its  root  is 
zigzag ;  its  Stem  ie  stender,  wiry,  nnooth,  erect, 
'  and  usually  a'' ■  n'     (T     in-hr';  high  ;  its  leaves 
are  glaucous  and  uarrow-lance-sbaped ;  and  its 
flowers  are  produced  in  solitary  umbels,  and  bloom 
in  July  and  August. — The  odontitis  or  narrow- 
leaved  hareVear,  Ihij^l^ymm  odontiiii,  is  usually  , 
regarded  as  an  importation  from  Italy,  of  about 
the  middle  of  last  century ;  but  it  occurs  wild  on 
the  rocky  parts  of  the  coast  of  Devonshire.    Its  , 
root  is  annual  and  tapering ;  its  stem  is  wiry  and 
aibont  0  or  lOindiee  high ;  its  leavee  are  narrow^  * 
lance-ahaped.  and  from  one  inch  to  two  inches 
long;  and  its  flowers  have  a  reddishly- tinted  j 
creamoolour,a»dUoom1W»ra  June  till  August.-—  | 
All  these  indigenous  species  are  somewhat  acrid,  , , 
astriofent,  aromatio,  and  hitter.  About  a  dozen  I 
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amnttl  taA  •boat  »  loora  of  pomiitial- 

rooted  species,  all  hardy,  herhari  f^  u-,  and  more 
or  leaa  beautiful,  have  been  introduoed  from 
JbrcigA  oottntfioi,  prindpAUy  in  OoniiiwBtal  En- 
rope. 

The  shrubby  hare's-ear.  or  Ethiopian  hrirtwort, 
Bitpleuritm  frnuconuia,  novt  luofit  oommouly  called 
Tmcria  fnuicomm,  ib  %  bomtifiil,  haidj,  erer- 
grecn  shrub,  introduced  from  the  south  of  Europe 
toward  the  close  of  the  IQth  oentury,  and  long  ago 
n  lliToarite  membor  of  muj  British  ibrabbcgrios. 
The  stem  has  usually  a  height  of  about  3  or  4 
feet,  but  may  easily  be  coaxed  up  to  the  height 
of  8  feet  i  the  bark  is  usually  brown  on  the  old 
stem  and  reddish  on  the  young  dioote,  but  some- 
times is  greyish,  and  sometimes  purplish-blue  ; 
the  leaves  are  alternate,  obloog-oval,  entire, 
Hnooth,  and  fine  pale  green ;  and  tiie  flowen  are 

jinvlnced  in  lonjrish  umbels  from  the  ends  of  the 
branches,  and  bloom  in  July  and  August. — ^Ihe 
arboreaoant  haioVear,  BupUwnm  mionaenu  or 
Tnmia  ofdontcens,  is  a  similar  evergreen  shrub 
to  the  prncoding,  but  only  about  one-third  of  the 
height,  kitcr  m  flowering,  and  fu  from  being  so 
hardy ;  and  ii  WM  intiodnoed  about  85  yoan  ago 
from  the  Cape  of  Good  Hope. — Ilare's-ear  is  also 
the  popular  name  of  an  annual,  white-flowered, 
emoifmma  plant,  (^tha  cabbage  genua  or  hedge- 
mustard  genus,  Bnutioa  auttriaea  or  Erytimum 
anftnaaim,  which  growa  wild  on  tho  oiiffs  of 
some  parts  of  England. 

HARE^TAIL  ORA88.  See  LAOVnoa. 

HARICOT.   See  Kip^et  Beax. 

HARIFF,  or  Cix&tebs, — ^botanically  Galium 
aparine.  An  annnal,  indigonoos,  twining  or 
dimbing  plant,  of  the  madder  family.  It  grows 
almost  everywhere  in  hedges ;  and  is  well  known 
for  its  ready  adhesiveness  to  almost  everything 
which  it  touches.  Its  root  is  fibrous ;  its  stem 
is  brittle,  quadrangular,  branched,  and  usually 
about  3  feet  high,  and  supports  itself  twiningly 
and  stragglingly  upon  other  plants;  tho  angles 
of  the  stem  and  the  edges  and  keels  of  the 
leaves  are  profusely  armed  with  minute  hooked 
prickles,  which  make  the  plant  stick  to  any 
aninali^  oiotiies,  or  hands  which  touch  it ;  its 
flowers  grow  on  lateral  leafy  stalks,  and  are  few, 
small,  and  whitish,  and  bloom  from  May  till 
Augvirt ;  and  its  ftvut  is  a  donUe  sphorioal  oap* 
sule,  beset  with  the  same  kind  of  minute  Jioot'^ 
which  arm  the  ^m  and  leaves.  The  juice  of 
the  phut  pcascwea  a  donVtftd  odebrlty  as  a 
rernedj  Ihr  aounrjr  and  cancer ;  and  the  fruit  has 
been  propofled  as  a  sttbstitate  for  ooffee.  See  the 
article  IiKj.>sTBAW. 

HARNESS.  The  artificial  means  of  fully 
connecting  a  draught-animal  witfi  hi^  i-lrruu'ht. 
Uarnessiog  has  been  widely  varioua  in  diUerent 
ages  and  ooontries;  it  oontinaet  to  be  oondder- 
ably  various  for  any  one  specific  object,  in  differ- 
ent regions  and  even  in  different  districts  at  the 
present  day ;  and  it  requires  to  comprise  many 
and  wida  vatiatie%  in  adaptation  to 


animab,  and  espedsOy  to  dilBefant  pniposea  or 

different  Icinds  of  draught.  But  one  or  two 
common  examples  on  the  farm  will  sufficiently 
iOnstnte  the  whole  subject  of  harness ;  and  we 
select  as  the  most  suitable  the  harnessing  of  the 
plough-horse  and  the  cart-horse  in  the  mutually 
bordering  digtricta  of  Scotland  and  England. 

Tho  ooOar  of  the  pbugb-horse  encircles  tho 
neck,  supports  the  attachment  of  the  draught, 
and  presses  against  the  shoulders.  See  the  article 
OouAS/  The  haims  or  hames  are  two  bars  of 
wood,  80  shaped  as  jointly  to  fit  into  a  groove 
round  the  anterior  port  of  the  collar,  and  to  lift 
their  upper  extremities  above  it;  their  lower 
parts  are  neoeasarily  much  curved,  in  order  that 
they  fit  the  curvature  of  the  collar ;  their  lower 
extremities  are  attached  to  each  other  by  means 
of  a  small  diain;  thdr  upper  extremities  are 
brought  toward  each  other,  and  held  tightly  in 
their  position  by  means  of  a  leather  strap  and 
bueklc ;  and  the  side  of  each  is  provided  with 
an  iron  book  for  the  attachment  of  the  draught. 
The  trace-chains  are  the  light  chains  of  draught ; 
and  one  end  of  each  is  linked  into  the  hook  of 
the  ludns,  while  tiie  other  ia  hooked  into  the 
eye  of  the  plough's  swing-trees.  The  leather 
back-band  passes  over  the  back,  near  the  groins, 
and  supports  the  traoe>ahains  by  means  of  hooke. 
The  bridle  oonunands  the  head  and  guides  all 
thf>  movements  ;  and  it  consists  of  several  parts, 
and  may  be  constructed  in  various  ways,  either 
with  or  without  blinders.  See  the  article  BaiDLBi 
The  plough-reins,  consisting  of  slender  ropes,  are  ! 
attached  to  the  bridle-riags,  and  pass  through 
rings  on  the  haime  and  the  baekoband,  and  along  ' 
the  gtilts  of  the  plough,  to  a  looped  termination  j 
at  tho  liands  of  the  ploughman;  and  for  keeping  , 
tho  horses'  heads  Bu£Sciently  near  each  other,  ' 
and  within  requisite  mutual  i  >traint,  either  a  | 
leather  strap  is  buckled  at  the  ends  to  the  bridlc- 
rings,  or  a  short  rope-rein  extends  from  the 
bridle>ringi  to  the  anterior  ends  of  the  traoO' 
chains. 

The  cart-horse,  as  well  as  the  plough-horse, 
and  quite  or  nearly  in  the  same  way,  requires 
collar,  halms,  and  bridle ;  but  he  does  not  need 
trace-chains,  single  back-band,  plough-reins,  or 
connecting  leather-strap ;  and  he  requires  a  cart- 
saddle  and  girth,  a  breeeiiinf  ,  two  baok-hands 
nnd  girth,  suspension-chains  for  sustaining  the 
cart-shafts  upon  the  saddle^  a  stretcher,  and 
driving-reina  Hie  total  weight  of  the  bamees 
of  each  plough -horse  needs  not  be  more  than 
about  3»5  or  38  lbs.  ;  nor  the  total  weight  of  the 
harness  of  a  cart-horse  mure  than  about  62  or 
S4  lbs. 

The  harness  of  a  draught  anim.il.  whatever  be 
its  parts  or  conformation,  ought  in  every  instance 
to  fit  exactly  the  animal,  and  to  be  always  in 
good  order.  The  collar  and  the  saddle,  in  parti- 
cular, ought  to  bo  thoroughly  suitable  in  size 
and  shape,  and  thoroughly  adapted  to  the  main- 
tenance of  a  aMximnm  of  ease  and  comfort:  for 
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when  they  incommod«  tliA  sntmal,  or  vender 

him  uncomfortable,  or  especially  when  thry 
absoluiel/  gall  htm,  they  make  him  restless  and 
reluetanl  to  irork»  and  4wtroy  bte  tenper^  waste 

his  powers,  and  cntnil  upon  him  usgIpss  and 
perhaps  severe  sufferiog.  Bven  an  improper 
adjusting  of  the  fannis  or  &u  girth,  may  greatly 
distress  him,  and  waste  much  of  both  his  strength 
and  his  temper.  The  methods  of  attaching  the 
draught,  also,  and  the  direction  which  the  line 
of  dnoght  is  made  to  take  with  rofcrenoe  to  the 
centre  of  gravity,  nrf  "f  the  ntniost  consequence, 
and  may  happen,  through  ignorance  or  inconsi- 
denttion,  to  be  w  eneeffiagly  bed  u  to  nenttep 
lize  by  far  the  greater  portion  of  the  animal's 
power,  and  make  it  hard  enough  work  for  him 
to  drag  along  his  own  body.  See  the  erticles 
Dbadoiit,  and  Cart. 

H  ARONOA.  A  genus  of  plants,  of  the  bitter, 
astringent,  febrifugal  family  of  St.  JohnVwort. 
The  Madagascar  apeoiM!»  if*  madagateariemi",  is 
a  yelln  iv  t1  vered,  eveigreeft  shrub  of  10  or  12 
feet  in  natural  hei|^ti  and  was  ititroduoed 
about  SO  jeirs  ago  to  the  botaidosl  eoUeetione  of 
Britain. 

HARRIER.  A  subvaricty  of  the  hound  divi- 
rfon  of  the  dog  genos,  kept  speeiallj  for  hunting 

tlie  hare.  It  comprises  three  principal  breeds, 
the  old  harrier,  the  modem  harrier,  and  the 
beagle ;  it  oomprisee  also  Some  snbordinate 
breeds ;  and  it  has  been  ttssd,  likewise,  for  pro- 
ducing some  cross-breeds.   See  the  article  Doo. 

ILUlPvIER, — scicutilically  Circus.  A  genus  of 
raptorial  birds,  of  the  hawk  and  falcon  division 
of  the  order  accipitres.  The  marsh  harrier. 
Circfu  ru/tu,  frequents  the  low  grounds  and 
mooridi  heaths  of  Britain;  and  nsoallj  keeps 
within  reach  of  morasses  and  water,  in  order  to 
hunt  reptiles.  It  is  sometimes  mistaken  for  a 
bossard ;  and  is  often  fwpitthrrly  ealled  the  harpy, 
the  white-headed  harpy,  and  the  hawk-duck. 
Its  total  length  is  from  20  to  23  inches ;  its  body 
is  brownish  and  reddish ;  and  its  tail  and  the 
primary  quills  of  its  wings  are  ash-coloured.  It 
roosts  and  nestles  on  tlie  j^round,  aiiJ  feed.'?  on 
reptiles,  rats,  young  rabbits,  sea-birda,  and  what- 
ever of  a  simihr  kind  oomes  in  its  way.— The 
hen  harrier,  Circn^  afnneiu  or  Circut  rtlfncitn.i,  is 
also  a  native  of  Britain.  It  is  called  hen  harrier 
from  its  supposed  deprsdations  in  theftrm-yard ; 
and  it  popularly  hears  the  names,  also,  of  hlue 
hawk  and  duve  hawk.  It  has  prevailingly  an 
ashy-grey  ooloar ;  but  its  wing-quills  are  black. 
It  roosts  on  the  ground,  flies  near  the  earth, 
kppps  constantly  in  the  field.'*,  and  toward  night, 
hunts  rats,  partridges*,  and  uther  prey. 

HARROW.  An  implement  of  draught,  for 
pulverizing  soil  which  has  been  stirrctl  by  the 
plough,  for  disengaging  from  it  the  roots  and 
lower  rtems  of  weeds,  for  thoroughly  mtennixtng 
its  component  parts,  and  for  oovaring  the  Sown 
seeds  of  cultivated  plants. 

Butorif  of  tiki  /Tamsw.— The  harrow  im- 


HAKKOW. 

mediately  succeeds  the  plough,  both  in  11m  na- 
tural order  of  description,  and  in  the  usea  to 
whidi  it  is  applied.  But~-except  that  interme- 
diate ebsses  of  implenients,  sueh  aa  brak»teiv> 

rows,  revolving-harrows,  scarifiers,  and  cultiva- 
tors, more  or  less  oombining  the  action  of  the 
harrow  with  that  of  the  plough,  have,  itt  uodern 
times,  been  invented  and  multiplied — the  har- 
row continues  from  remote  times  to  be  a  very 
simple  implement,  while  the  plough  has  entirely 
nllnqnidked  its  andent  forms,  and  has  under- 
gone thousands  of  trnn'-f nrmations  and  improve- 
ments. The  complicated  ploughs  of  the  moderns 
have  no  rssemManee  in  fenn,  and  Mseadingly 
little  in  action,  to  the  nide  machines  with  which 
the  ancients  scratched  the  soil,  rather  than  tilled 
it, — and  the  best  ploughs  of  the  present  day,  in 
some  districts  or  for  some  purposes,  widely  differ, 
in  several  of  their  prominent  characters,  from 
the  best  ploughs  of  other  districts  or  for  other 
purposes :  but  all  the  ordinary  harrows  of  the 
modems  closely  resemble  the  harrows  depicted 
on  ancient  medals  and  sculptures,  and  may  be 
regarded,  not  only  as  ywj  simple,  bttt  as  essen- 
tially imperfect. 

The  earliest  or  rudimental  form  of  the  harrow 
was  proliably  a  stiff,  spinous,  Itgneoua  plant,  of 
medium  <  ^ar:icter  bctwcLti  T  ush  and  tree,  either 
a  common  hawthorn  or  any  plant  of  similar  size  . 
and  habit,  so  cut,  lopped,  and  pruned  as  to  lie  j 
flatly  on  the  ground,  and  make  a  great  numlier 
of  somewhat  deep  parallel  scratches ;  and  this  j 
rudest  of  all  forms  of  it  is  stiU  used  in  some  of  | 
the  cultivated  parts  of  Asia.    Another  early  ' 
form,  also  rudimental,  though  less  so  than  the 
preceding,  consisted  of  branches  of  stiffly  ligne-  . 
ous  trees,  so  dressed  and  ftstened  together  that  | 
the  stumps  of  their  spray  and  hranchlets  acted  . 
on  the  soil  in  the  manner  of  tines  \  and  this  form  i 
of  it  is  still  used  in  some  parts  of  Russia.  Bute  | 
third  early  form — so  early  as  to  appear  figured 
on  ancient  monuments,  and  to  identify  itself  with 
very  ancient  practices  of  proper  cultivation —  i 
consisted  of  a  wooden  frame  of  bars  and  cross- 
bars, with  projecting  teuth  ;  and  though  both 
the  frame  and  the  teeth  of  this  were  of  wood, 
while  the  teeth  of  most  modem  hs«Tow«  and  | 
both  the  teeth  and  the  frame  of  others  are  of  , 
iron,  it  embodied  nearly  all  the  principles  oo  i 
whioh  the  harrow  eoatinues  tin  the  present  hour  I 
to  be  constructed.    Materials,  weight,  size,  and 
mode  of  traction,  indeed,  have  been  greatly  va- 
ried,— though  more  for  adaptation  to  particular 
soils  and  purposes,  than  with  the  design  of  effect- 
ing any  constructional  improvement ;  hut — with 
the  exception  of  a  clvange  of  fwrm  from  tlie  rec- 
tangular to  the  rhomboidal,  and  of  modifications 
of  several  kinds  upon  the  form  and  collocation 
of  the  tines,— changes  designed  to  distribute  the 
action  of  the  implement  more  uniformly  and 
steadily  athwart  the  surface  operated  upon— 
and  with  the  exception,  also,  of  brake-harrow:^ 
revolring-horrows,  and  dod-redn^g  harrowi^ 
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wMeh,  though  retailing  the  imne  of  the  hurow, 
both  poeaess  the  straetttre  and  ptirforni  the  work 
of  fi  ^iiirher  and  more  ootnplicatcd  clt^n  of  imple- 
meniti — the  original,  rude  frame -harrow  cxem- 
plUies  an  th«  same  prineiples  of  poww  and  ma- 
chanism  which  characterise  the  several  varieties, 
light  and  heavjr^  wooden  and  iron,  good  and  bad^ 
(tf  our  modem  hanowa. 

T/ie  }fethods  of  Ustn^  the  Harrovc. — One  driver 
or  workman  may  employ  either  one  horse  and 
one  harrow,  or  a  pair  of  horses  and  a  pair  of 
hanows,  or  three  horses  and  three  harrows ;  but 
he  makes  thrifllesa  work  with  only  one  harrow, 
and,  except  in  rare  instances  or  with  harrows  of 
verjrVghe  eonatraetloa  oramallerthaiillie  uraal 
siz  \  haa  much  difficulty  in  commanding  more 
than  three  harrows.  Three  men  are  required  to 
driw  three  hanrowa  when  they  are  separate, 
while  lii  man  can  drive  then  when  they  arc 
yoked  together;  and  tlireo  harrows  yoked  toi^e- 
ther  can  do  as  much  work  as  four  harrows  in 
four  separate  yokes.  "The  reason,**  remarks 
Mr.  Qeorj;c  Robertson,  "why  two  harrows  are 
better  in  proportion  than  one,  and  three  than 
two^  is  that  a  small  i^eoe  of  lead,  at  the  extreme 
diagonal  corners  of  the  space  covered  l>y  the 
harrows,  is  insufhciently  done,  and  must  be  over- 
lapped the  next  time  the  harrows  go  round. 
This  piece  is  to  the  same  extent  when  one  ha^ 
row  is  used  single,  as  when  two  or  three  are 
yoked  together.  Thus,  when  one  harrow  is  yoked 
by  itself,  it  win  not  mffieientiy  harrow  aaore 
than  ?:V  feet  ;  Imt  two  harrows  together  will  har- 
row 6  feet,  and  three  will  harrow  10  feet  equally 
well  Eadi  harrow,  after  the  ilrel,  addi  4  feet 
to  the  space  properly  harrowed.  neiUN^  three 
harrows  in  a  set  are  V-tt  -r  than  four  harrows 
separately,  bt:sidee  requiring  uno  driver  instead 
of  four." 

The  workman  in  command  of  the  team  may 
either  lead  the  horses,  and  walk  before  the  har- 
rows, or  drive  the  horses  hy  means  of  long  whip- 
reins,  and  walk  behind  the  harrows.  But,  in  the 
former  method,  he  cannot  proceed  as  rapidly  as 
in  the  latter ;  nor  can  he  as  easily,  or  with  as 
little  zidc  of  a  blow  from  the  harrows,  free  them 
from  occasional  oh^r ructions  in  the  soil,  and  from 
saooeasive  chokinget  with  weeds.  He  ought,  by 
all  means,  to  drive  and  walk  behind;  and  he 
must  ever  be  ready,  cither  with  his  hand  or  with 
a  crooked  stick,  to  lift  or  jerk  the  harrows  sud- 
denly u  p  so  as  lo  liberate  tiiem  ftom  obitnicfeiofifl 
and  accumulations. 

When  the  action  of  the  harrows  is  reqtiired  to 
DO  further  an  extent  than  a  single  turn  or  oue 
doable  turn,  they  pass  along  the  ridges;  and 
when  it  is  rcqnired  to  the  extent  of  several  dou- 
ble tunui,  they  usually  alternate  a  double  turn 
along  the  ridges  with  a  double  tnm  across  them, 
and  make  their  concluding  douMc  turn  along 
them.  A  single  turn  is  eti'ccted,  when  the 
hxtrrows  proceed  upon  one  belt  of  ground  and 
retam  apon  tiie  a4jaioeBt  bcU  \  and  »  double 


turn  is  effected,  when  they  both  proceed  and  re- 
turn upon  one  belt.  A  single  turn  is  commonly 
sufficient  at  the  sowing  of  the  smaller  seeds  of 
grasses;  one  double  turn  or  two  double  turns 
are  oommonly  auflictent  to  give  the  finishing 
tilth  to  a  piece  of  thoroughly  summer-fallowed 
and  completely  pulverized  soil;  but  several  or 
even  many  douUe  turns  may  be  reqnired  for  the 
reduction  of  ploughed  grass  land,  for  the  earlier 
cleanings  of  coarse  and  foul  summer  fallows,  and 
for  other  cases  in  which  the  ground  is  adhesive 
and  mattefl  with  the  roots  uu)  the  deenrrent 
fibres  of  either  weeds  or  gramineoua  plants. 
See  the  article  Fallow. 

To  pivvenC  the  injurfons  elfbet  of  the  treading 
of  wet  or  finely  pulverized  soil  by  the  horses* 
feet,  attempts  have  been  made  so  to  construct 
and  yoke  harrows  as  to  allow  the  honea  to  walk 
in  the  furrows.  But  thotigh  the  attempts  are 
practicable  enongb  on  narrow  ridges,  they  havo 
been  found  possible  only  with  complicated  and 
expensive  nmohinee  on  broad  ridgee.  In  any 
ordinary  instance  of  a  farmer  being  obliged,  in 
an  un£avourabIe  season,  to  harrow  the  ground 
when  it  is  in  a  very  wet  state,  a  beam  may  \»  so 
attached  to  a  set  of  three,  four,  or  more  common 
heavy  barrows  as  to  extend  quite  across  the 
ridge,  and  to  allow  the  horses  to  be  harnessed  to 
the  ends  of  it,  and  to  walk  in  the  furrows.  But 
both  on  account  of  the  greater  ctTiciency  of  the 
harrows'  action,  and  for  the  sake  of  preventing 
ii^ury  flrom  the  treaffing  of  the  horses*  feet,  har- 
rowing, except  in  cases  of  J  i  lute  necessity, 
ought  always  to  be  performed  when  the  hmd  is 
dry. 

All  the  proper  woik  of  the  harrows,  as  may 

readily  be  inferred  from  the  lightness  of  the 
whole  implements  and  from  the  comparatively 
slight  hold  which  they  take  of  the  ground, 
makes  but  a  very  gentle  and  easy  traction  for 
the  horses.  Yet  the  irregularities  of  their  mo- 
tion, the  starts  and  bonnds  which  they  make 
upon  obstructions,  and  their  alternations  of 
skimming  lightly  when  free  from  accumubtions 
of  weed  and  rubbish,  and  of  lumbering  heavly, 
when  eneumbered  with  these  aeoumulations, 
sometimes  occasion  con8ideral)lc  labour;  while 
the  mere  sinking  of  the  horses'  feet  in  the  soft 
and  pulverulent  eoil  is  frequeat^y  eo  laboriMis  as 
to  render  the  entire  tracti<»n  ri  ir>r  to  a  colt  or  a 
light  pony  than  to  an  ordinary  farm-horse. 

Ihs  anumnt  of  harrowing  which  can  be  effect- 
ed in  any  given  time  varies  with  the  condition  of 
the  soil,  the  activity  of  the  horses,  the  alertness 
of  the  workman,  and  the  forms  and  combinations 
of  the  harrows;  and  it  is  somewhat  variously 
cstltnatcd  by  lending  agricultural  writers  of 
Britain  and  the  Continent.  Sir  John  Sinclair 
says,  "  In  Norfolk,  it  is  the  clutom  to  walk  the 

horses  against  the  rise,  if  any,  and  to  trot  them 
back  again  in  the  same  place ;  the  quantity  done 
in  this  way  is  about  7  acres  per  day.  In  Scot- 
land, n  man  and  a  pair  of  hones  will  do  a  dugle 
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tine,  as  it  is  called,  to  the  extent  of  10  acres  ; 
but  if  a  double  tine,  odIj  6  acres  per  day." 
Veit  MtimatM,  for  one  horse,  an  average  of  about 
3i  acres  per  day ;  and  he  elsewhere  says  that  a 
uian,  with  the  usual  harrow,  may  go  over  from 
4^  to  ft  «erei  per  iaj.  Thaer  wys,  "  The  diiPer- 
etico  is  greater  in  harrowing  than  in  ploughing. 
This  anses  from  the  degree  of  cardeasncsK,  aad 
the  chBiacter  of  the  imi^enient,  willi  whidh  the 
work  is  done.  The  round  harrowing  la  the  moet 
difficult ;  and  7  yokes,"  nearly  10  acres,  "  of 
this  is  the  highest  which  a  four-span  harrow  can 
perform ;  but  on  bending  and  grassy  arnla^  one 
must  content  oneself  with  C  yokes.  In  even 
harrowing,  without  the  breaking  up  of  clods,  9 
yokes,"  12'8aenM,  ''mayhe  aooompliahed;  and 
in  merely  drawing  along  once,  with  one  man  and 
four  horses,  from  11  to  12^  yokes,"  from  1&  6  to 
17-8  seres,  "nuiy  he  hanowed.**  AaA  Barger 
says,  "  When  the  harrow  goes  only  once  in  the 
sume  hne,  in  a  soil  not  6lled  with  weeds  or  vei^ 
much  bound  together,  so  many  as  4^  yokes,**  8*39 
acres,  "  may  be  harrowed  in  9  hours." 

T/ie  fJfiural  Strnc'.'ire  of  the  TTarroxc. — As  the 
harruw  performs  its  work  by  means  of  teeth  or 
tines,  pressed  into  the  soil  merely  by  their  own 
weight  aud  that  of  the  frame  in  which  they  arc 
fixed,  two  primjo  considerations  are  the  proper 
Ibrm  of  the  teeth  and  the  proper  distrihation  of 
them  in  the  frame.  Wore  the  harrow  intended 
solely  to  drag  up  weeds  and  roots  from  the 
ground,  the  heit  form  perhaps  that  ooold  he 
given  to  the  teeth  would  be  that  of  a  thin  wedge, 
tapering  to  the  point  like  the  coulter  of  a  plough, 
and,  like  it,  inclining  forward.  But,  although 
this  form  might  be  the  best  calculated  for  pene- 
trating into  the  ground,  and  tearing  up  the 
roots  beneath  the  sur£acO|  it  would  not  be  so 
well  ealoolated  for  oovering  the  eoltiirated  seeds, 
as  one  which  should  present  a  broader  surface  to 
the  earih|  and  so  give  a  greater  movement  to  the 
parttdes  of  the  soiL  The  wedge  for  this  hitter 
purpose,  as  well  as  for  pulveri/.ing  the  clods  of 
earth  upon  the  surface,  should  not  be  thin  but 
broad.  In  order,  therefore,  to  adapt  the  teeth 
to  these  diflferent  purposes,  to  tlic  strength  neces- 
sary to  be  given  to  them,  to  the  attrition  to 
which  they  are  suhject,  and  to  the  lateral  or 
shaking  motion  of  theimplemt  nt  whenettooun- 
tcred  by  obstacles,  the  hest  form  is  one  whoso 
horizontal  section  A  ikl,Fig.  1,  riate  XXVI. 
is  n  square^  the  diagonal  of  whieh  is  moved 
f)rwaid  in  the  line  of  the  harrow's  motion. 
The  teeth,  however,  must  gradually  taper  to  a 
point,  the  fore-part  being  kept  straight ;  and 
they  are  generally  inserted  into  the  frame  work 
with  '  a  rake,'  as  it  is  technically  termed,  or 
with  slight  inclination  forward,  so  as  the  better 
to  insinuate  themselves  beneath  the  roots  which 
they  are  to  raise  to  the  surface,  and  to  have  a 
tendency  downwards  rather  than  upwards,  when 
enooimtered  1^  obstacles  honsath  the  sor&ee. 
^  to  (he-diitributieii  «f  the  teeth  in  the  ftame 


[  of  the  harrow,  they  should  not  be  too  closely 
1  set,  for  then  they  would  be  constantly  impeded 
by  the  obstacles  opposed  to  them ;  and,  they 
ought,  also,  to  be  80  di'^p  scd  in  relation  to  one 

(another  as  to  give  all  parts  of  the  luipiemeut  an 
equal  degree  of  liahifity  to  obstraetion.  .  The 
number  of  teeth,  moroovcr,  should  not  be  too 
great,  because  then  their  power  to  penetrate  into 
the  ground  would  he  ^minished,  imleaa  the 
weight  of  the  whole  implement  were  increased 
in  a  corresponding  degree;  and,  lastly,  their 
length  should  not  be  greater  than  is  necessary, 
because  they  would  nut,  on  that  account,  pene- 
trate more  deeply  into  the  ground,  imlfss  the 
whole  weight  were  also  increased, — and  they 
would  at  the  same  time  have  a  greater  power, 
when  encountcrrd  by  ohgtacles,  tO  Split  the 
frame  in  which  they  were  fixed. 

The  harrow*  reproaented  ia  Fiff,  1»  JPfaU 
XXVT.,  are  formed   with  a  regard    to  these 
general  principles.  They  consist  each  of  four 
bars  of  wood,  A,  B,  C,  D,  ikc,  technically  termed 
bulls,  and  conneeted  together  by  an  equal  num- 
ber of  cross  bars  of  smaller  dimensions,  mortised 
through  them.    The  former  of  these  bars  may 
be  2^  inches  in  width  by  3  in  depth,  and  the 
latter  2  in  width  by  1  in  depth.    The  longer 
bars  aire  inclined  at  a  certain  angle  to  the  smaller, 
so  as  to  form  the  figure  of  a  rhomboid ;  and 
they  have  inserted  into  them  the  teeth  at  equal 
distances  from  one  another.  This  Incli nation  of 
the  larger  hars  is  made  to  be  such,  that  perpen- 
diculars from  each  of  the  teeth  falling  upon  the 
line  I  K,  drawn  at  right  angles  to  the  line  of  the 
harrow's  motion,  shall  divide  the  space  between 
each  bar  into  equal  parts;  so  that  the  varion.i 
teeth,  when  the  implement  is  moved  forward, 
shall  equally  indent  the  surface  of  the  ground  over 
wltidi  they  pass.  The  advantages  of  this  distri- 
bution of  the  teeth  and  position  of  the  bars, 
will  best  appear  by  comparing  the  harrows  in 
Fig.  1  with  those  in  Fi^,  8.  In  the  latter,  which 
represent  the  old  and  unimproved  harrows  of 
Scotland,  the  bulls  arc  not  inclined,  but  are  phiccd 
at  right  angles  to  the  cross  bars :  and,  in  order 
to  diversify  the  tracks  of  the  teeth,  each  harrotv 
19  drawn  by  its  corner.    But  here  the  teeth, 
though  at  equal  distances  from  one  another,  in 
their  several  bulls,  do  not  equally  indent  the 
surface,  as  will  appear  by  drawing  lines  from 
their  different  centres,  parallel  to  the  hne  of  the  | 
harrow's  motion.  This  defect,  indeed,  ooold  he 
obviated  by  attaching  the  line  of  drauglit  more 
to  the  right  hand;  but  then  one  of  the  corners 
of  the  hurow  wonJd  still  move  hefore  the  eth«r» 
which  is  an  inconvenient  position,  and  attended 
in  practice  with  certain  disadvantages. 

The  number  of  t<^th  in  the  harrow  is  twenty, 
five  being  inserted  in  each  bulL  When  two  har- 
rows, therefore,  arc  employed  together,  the  sur- 
face of  the  ground  from  I  to  K  is  indented  by 
forty  teeth,  moving  at  equal  dutaaces  from  one 
«Dother.  The  teeth  maj  so  prqjeot  helew  the 
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vnSer  mxhm  of  the  wood,  tini  the  kngtii  ihall  | 

bo  about  six  inches  in  the  hiadmofit  row,  and 
•baU  gradually  increase  to  about  seven  in  the 
foremost,  where  the  obliquo  position  of  the  line 
of  draught  tends  most  to  elffite  the  hanow.  The 
teeth,  it  has  been  said,  arc  generally  inserted  into 
the  frame,  with  a  little  inclinatioa  forward.  This 
deviation  from  the  perpendicuhir,  however,  if 
made  at  all,  ehould  be  very  slight,  because  it 
renders  the  biurrow  moro  apt  to  be  impeded  by 
the  woods  oad  niblridi  n^ied  by  the  teeth,  end 
collected  in  the  anj^lc  formed  between  them  and 
the  wood.  The  teeth  are  fixed  in  the  bulls,  bj 
boring  holw  with  ta  anger  of  kboiitthieo-foiaTthB 
of  an  inch  diameter,  and  then  driving  the  teeth 
firmly  through.  The  l>e8t  of  the  common  kinds 
of  wood  for  the  bulls,  on  account  of  its  being  the 
least  liable  to  split,  is  elm,  birch,  or  ash,  and  for 
the  cross-bars,  ash  ;  yet  the  whole  niay  be  made 
of  well-seasoned  larch.  The  teeth,  when  thus 
driven  into  the  bnlb,  vrill  be  ictnined  with  mffi- 
cient  firmness  ;  though,  in  the  very  large  and 
heavy  species  of  banow  fltlled  brake-harrow, 
they  ihoold  be  fiiHher  aeeond  hj  nieana  of  bolti 
or  screw-nuts. 

The  harrows  referred  to  in  Fiff.  1,  are  connected 
together  by  the  iron  hingee  L,  M,  N,  0,  which 
keep  them  at  the  distance  required,  and  admit 
either  of  rising  or  falling  according  to  the  ine- 
quality of  the  surface.  The  method  of  attaching 
the  animals  of  dimnght,  will  be  explained  bj  the 
apparatus  represented  in  tlie  figure,  by  means  of 
which,  each  animal  must  exert  an  equal  force  in 
pulling.  Here  BQ,  RQ,  are  the  fitremoet  dote 
of  the  harrows,  bars  of  iron  passing  through 
the  upper  end  of  the  bulls  of  each  barrow-  These 
bars  have,  on  each  side  of  the  bulla  AB,  KF,  a 
few  boles  or  notches,  so  situated  that  the  line  of 
draught  may  be  shifted  to  the  right  or  left  as 
may  be  required;  and  the  staple  V  beiug  the 
point  to  which  the  moving  power  of  the  whole 
machine  is  applied,  it  is  important  to  ascer- 
tain its  proper  position.  In  order  to  pUce  an 
equal  nomber  of  the  teeth  en  eaeh  ride  on  Hbm 
line  of  traction,  it  is  apparent  that  the  point  P 
should  bo  placed  in  the  middle  of  the  entire 
breadth  covered  by  the  hamwa.  Tina,  however, 
would  not  be  the  true  position  of  this  point,  un- 
less each  of  the  teeth  were  so  formed  as  to  be 
equally  resisted  by  the  earth  on  each  of  its  sides. 
Thus, if s tooth,  whoee  horizontal  section  is  abed, 
were  so  moved  forward  that,  in  the  rectangle  c  </, 
/m^ye,  perpendicular  to  the  line  of  traction, 
ihoald  be  greater  Hum  «/,  then  the  impinging 
earth  would  act  with  a  greater  f  tree  upon  the 
left  than  upon  the  right  side  of  the  tooth,  and  ao 
tend  to  turn  the  whole  harrow  round  the  point 
to  which  the  moving  power  was  applied.  The 
point  P,  therefore,  could  not  now  be  precisely  in 
the  middle  of  the  breadth  covered  by  the  harrows, 
but  would  need  to  be  applied  so  much  more  to 
the  left  hand  as  that  the  tendency  of  the  imple- 
ments to  turn  round  ghuuld  be  counteracted  by 


throwing  more  of  tihe  spaoe  ooveired  by  them  to 

the  right  hand  side  of  the  line  of  traction.  The 
efi*ect,  however,  produced  by  any  particular  form 
of  the  teeth  will  generally  bo  slight,  owing  to  the 
limited  surface  which  they  present.  But  in 
practice  there  is  found  to  be  a  considerable  ten- 
dency in  this  i>peciet}  of  harrow  to  turn  ruund 
from  left  to  right,  arising  (ram  the  oblique  posi- 
tion of  the  bulls.  When  any  '^taclc  r:ii«-d 
above  the  surface  of  the  ground  strikes  a  bull,  as 
at  <,theforQe  whioh  itezerteupoD  themoUon 
of  the  harrow,  may,  according  to  the  laws  of  me- 
chanics, bo  resolved  into  the  two  equivalent 
foroee  rf  and  r«  of  the  parallelugrnm  rstv,  of 
which,  the  side  in  the  line  of  motion  will  re- 
present the  force  of  the  obstacle  in  resisting  the 
advance  of  the  barrow,  and  r.t  perpendicular  to 
ft,  the  foree  openttng  to  turn  it  to  the  right. 
Now,  as  there  arc  not  fewer  than  eight  bulls  in 
the  harrows,  and  th^  of  oonsidexable  length, 
it  ia  evident  that,  in  grovnd  with  any  grea^  nn- 
evcnness  of  surface,  there  will  be  a  constant 
succession  of  strokes,  forming  a  strong  lateral 
preasnre  on  the  left  aide  of  the  aeveral  bulls, 
tending  to  ])U8h  them  to  the  right  hand  side. 
But  the  staple  P,  being  nearly  fixed  in  its  posi- 
tion, while  the  hind  part  of  the  harrow  may  be 
moved  round,  theeffeoi  of  thiapnasnre  iato  turn 
the  whole  harrow  upon  P  as  on  a  pivot ;  and  this 
effect  on  very  rough  ground  will  be  found  so 
oonaidoraUe  as  often  to  plaoe  the  bulla  of  the 
harrow  parallel  to  the  line ofmotion,  thus  causing 
all  the  teeth  in  the  same  ImU  to  follow  in  the 
nme  traek.  Henoe,  then,  P  ia  not  a  fixed  pmnt, 
but  varies  with  the  nature  of  the  surface  ;  and 
hence  means  must  be  afforded  to  the  driver  of 
shifting  the  point  at  which  the  disught  is  applied 
to  the  ri|^  or  to  the  left  as  may  be  required  ; 
and  these  means  exist  in  the  cross-bars  RQ.  RQ, 
which  pass  through  the  upper  end  of  the  bulls  of 
each  harrow. 

T/ie  Vtirieu'fn  of  the  Harrow. — The  old  quad- 
rangular harrow  is  represented  in  Fig.  %  I 'late 
JTJrr/,  and  haa  been  almoat  aufficiently  noticed, 
though  but  incidentally,  in  the  preceding  section. 
Its  bulls,  in  general,  are  about  4^  feet  long,  3 
inchea  broad,  and  from  3  to  3|  inebee  deep ;  ila 
slots,  in  genera],  arc  3  indiies  brtrnd  and  an  inch 
or  seven-eighths  of  an  inch  deep;  and  its  teeth 
or  tines  coimiiit  of  malleable  iron,  and  are  20  in 
total  number,  or  5  in  each  bull,  and  each  is  about 
10  inchea  in  length,  and  projects  from  6  to  7 
inches  beneath  the  under  surface  of  the  bulls. 
This  variety  of  the  harrow  ia  greatly  inftrior  to 
the  rhomboidal  variety  ;  yet  whenever  it  is  still 
preferred,  it  may  now,  acconUog  to  recent  im- 
provementa,  be  made  wholly  of  iron. 

The  rhomboidal  harrow  is  represented  in  Fifj.  1, 
Plale  XXVI.,  and  has  been  very  fully  described 
in  the  preceding  section.  The  rhomboidal  form 
of  it  ia  Ae  chief  instance  of  the  only  essential 
improvement  which  has  been  made  in  the  princi- 
piefl  of  the  harrow  since  the  times  of  the  anoieuts ; 
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and  this  was  invented,  about  55  years  ago,  by 
Mr.  Low  of  (lordonbanV,  in  Berwickfthire,  the 
father  of  the  well-known  professor  of  agriculture 
ia  the  oiiivenitjr  «f  Bffinburgh ;  yet,  in  spite  of 
its  prcat  and  manifest  cxcollonce,  it  came  liut 
slowly  into  use,  and  was  not  generally  imitated 
in  th*  ooMfameHoii  of  hunnn,  even  in  the  aonih- 
easi  ef  Scotland,  till  aboat  the  third  dccad  of  the 
present  century. — The  hinges  of  the  common 
;  forms  of  two  mutually  oonnected  rhomboidal 
harrows,  are  adjusted  together  in  close  and  well- 
fitted  joints,  iinJ  Imve  tlu-ir  tnils  prolonged  in 
a  bolt  through  only  the  first  and  the  second  bulls ; 
but  the  hii^  in  the  newert  and  meat  impuwed 
forms  of  these  harrows,  as  represented  in  the 
figure  in  our  plate,  have  a  wide-eyed  single 
j<iint  in  the  one  hamw,  and  an  an^ed  double 
I  joint  of  about  six  inches  of  span  in  the  other,  so 
I  as  to  produce  looseness  and  freedom  of  action, 
I  and  have  their  tails  prolonged  in  bolts  through 
all  the  bulla,  quite  to  the  opposite  sides  of  tho 
harrows,  so  as  to  contribute  to  the  increase  of 
both  the  strength  and  the  efficiency  of  the  im- 
I  plements. 

I  Since  tho  recent  extensive  introduction  of 
iron  into  the  manufacture  of  large  and  heavy 
implements,  riiombotdal  hBTTOWt  have  Tory  gene- 
rally begun  to  Itc  wliolly  constructed  of  that 
material;  and  in  this  case,  they  have  fewer 
dote  end  ftr  more  slender  bulls, — and,  besides 

I  being  more  duvtUe,  and  kee  liable  to  accidental 
injury,  they  expose  a  pmnller  stirfacc  to  the  re- 
sistance of  ubstacles  on  the  ground,  said  perform 

,  somewhat  more  work  in  pvoportion  to  their 

I  weight.  These  harrows  are  represented  in  Fi'/.  3, 
jPlaU  XX  VI.  Tho  slots  are  only  3  in  number, 
and  niay  be  8  inehea  broad,  but  iwed  not  be  more 
than  I  of  an  inch  deep  ;  the  hinge-joints  are  form- 
ed upon  elongations  of  the  two  end  slots;  and 
the  botle  may  be  ^  an  inch  broad  and  I  inch  deep, 
and  require  to  bo  swelled  out  at  the  nortiaes 
for  the  slots  and  for  the  tines. 

I Several  or  even  many  varieties  of  rhombuidal 
harrowa^  with  either  wooden  or  iron  slots  and 
bulls,  are  readily  obtainable  from  manufacturers 

iof  agricultural  implements,  and  may  all  bo  alike 
elBeient  for  dflTerent  inurpoeea  or  en  different 
kinds  of  land.  One  cheap  and  small  variety, 
with  wooden  slots  and  bulls,  is  made  for  garden 
cttttura,  with  tinea  let  in  with  dioulder  and 
I  plate,  and  fixed  anj^ul  uly  witn  nut  and  screw, 
and  so  arranged  as  to  cut  tracks  in  parallel 
lines  at  distances  of  2^  inches;  and  a  14  lb, 
weight  ia  fitted  to  benaed  when  a  deep  tUth  ia 
required. 

Armstrong's  patent  four-beam  iron  harrows 
exhibit  n  mueh  wider  demtion,  than  the  ihom- 

I  boidal  harrows  do,  from  the  form  of  the  oM 
I  quadrangular  harrows ;  yet  they  seem  not  at  all 
'.  likely  to  oome  into  aodi  general  uae  as  the  rhom- 
^  Iwidal  harrow?,  and  n^ay  be  ranked  as  a  less  ap- 
proved, though  much  more  curious,  instance  of 
j  the  one  great  feature  of  modern  improvement 


on  the  prindplee  of  the  ancient  harrowa.  1%rea 

of  these  harrows,  linlted  together  into  one  f^ng, 
and  acyucted  to  a  single  line  of  traction,  are  re- 
preaented  in  Fuf.  4,  Piatt  XXVT.  **The8e  har- 
rows," uaya  the  acctiunt  of  them  ia  tho  Atiiui;i1 
Register  of  Agricultural  Implements  for  1644, 
"are  made  in  a  peeuliar  zigzag  form,  by  which 
means  the  tines  are  so  arranged  that  they  can  i 
cut  a  separate  track  from  each  other  2  inches 
asunder.   They  are  made  without  the  project- 
ing comers,  as  in  the  old  sort,  allowing  them  to 
fall  into  the  hollow  parts  of  the  land  much  bet- 
ter.  One  decided  advantage  they  poasese  is  in 
the  prindple  of  draught,  which  ia  from  •  aentre. 
Upon  the  ori;?tnal  mode  of  draujjht,  the  horses 
draw  from  each  end  of  the  whipple-trec,  so  that  | 
if  one  hone  dtawa  more  forward  than  the  other,  | 
the  harrows  are  drawn  out  of  their  proper  track,  i  j 
the  tines  being  thus  made  to  follow  each  other,  | 
thereby  causing  a  total  loss  of  horso-power,"— a  I 
remark,  however,  which,  as  may  be  seen  from 
the  statements  in  the  preceding  section  applies 
very  slightly,  and  sometimes  not  at  all,  to  the  ' 
properly  mounted  and  attentifdy  driven  rhom- 
boidal harrows  ;  "  but  upon  the  new  principle  of 
draught,  let  the  horses  draw  ever  ao  irr^ularly, 
one  part  of  the  hnnowa  ia  net  mora  affbeted 
than  the  other.    The  harrows  are  attached  to 
the  Whipple -tree  by  double  hooks,  which  prevent  | 
them,  in  rough  work  and  in  taming,  froaa  tiding  , 
on  I        ther.  The  teeth  are  made  with  n  aquare  | 
shoulder,  and  secured  to  the  frame  by  means  of 
a  nut  and  screws;  consequently  they  may  be 
taken  out  and  relaid,  without  the  frames  or 
beams  sustaining  any  injury.   There  are  four 
bows  or  slides  on  tiie  top  of  each  harrow,  placed 
there  for  the  purpose  of  removli^  them  from  1 1 
one  field  to  another."    These  !::iit  .^g,  both  in 
the  variety  represented  in  our  tigurc,  and  in  i 
other  varietieaofdlirerentadaptatiotta  and  prieei,  I 
are  made  by  Mr.  John  Howard  of  Bedford.  One 
of  the  other  varieties  is  in  all  respects  the  same 
as  that  represented,  except  that  it  is  lighter  in  > 
construction,  and  suited  to  sandy  lands  and  all 
other  kinds  of  light  eoils  ;  anoilier  has  an  addi- 
tional row  of  tines  and  makes  tracks  at  distances 
of  1 1  indi ;  another  haa  two  additf onal  rowa  of 
tines;  and  another  is  very  light,  and  has  a  great 
number  of  tines,  and  is  adapted  for  covering  in  ;  I 
small  eeeda,  for  following  the  drill,  and  for  draw-  I 
ing  over  crops  in  the  spring,  to  destroy  young  I 
weeds,  without  injury  to  the  cultivated  plants. 
One  set  of  Mr.  Howard's  patent  iron  harrows 
are  made  with  two  beams  to  eadi,  and  aix  har- 
rows to  the  set,  suitable  for  convex  or  high- 
backed  lands,  adapting  themselves,  by  means  of 
an  extra  number  of  jointa,  much  better  to  the 
form  of  the  land  than  when  made  wider,  with 
four  or  more  beams,  and  having  the  wbipplo 
tree  ao  made  that  tiie  horaea  inSk  up  the  for- 
rows;  and  another  set — which  he  calls  patent 
drag  harrows — are  made  on  the  same  principle 
as  those  represented  in  our  figure,  but  much 
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stronger,  and  made  to  draw  backward  or  for- 
ward, 80  as  to  act  in  the  furuier  way  like  a 
grubber,  and  in  the  latter  like  •  fnilvemer  or 
clod-brcakcr.  Attoinpts,  in  short,  are  nuido  to 
accommodate  varieties  of  Armstrong's  xigzag 
harrows  to  the  purposes  seyerally  of  the  com- 
mon cleaning  harrows,  the  li^t  seed-eovcring 
hirrnw-?,  the  brake-harrows,  and,  in  MNDM  degree, 
the  grubber  and  the  dod-bruiser. 

A  regUtered  espendiiig  harrow,  formed  entire- 
Ij  of  iron,  was  noeuUy  invented  by  IVIr.  Exall, 
and  made  by  Messrs.  Barrett  &  Co.  of  Read- 
ing, and  was  expected  freely  to  adapt  itself  to 
tlie  naevenneea  of  the  land,  to  admit  of  being 
]Mit  to  any  width  from  4  to  8  feet,  to  be  very 
easily  and  readily  cleaned,  and  to  combine  the 
advantages  of  cheapness,  portability,  and  dura- 
bilitj ;  bat  it  hat  noi  been  fo«uid  to  usver  ex- 
pectation.— Expanding  lever -harrows  were  in- 
vented and  patented  by  Richard  Colman  of  Col- 
chester, Sussex ;  and  were  exhibited,  of  two  sizes, 
at  the  Highbad  Society^  Agritmltural  Show  at 
Dumfries,  in  1845.  and  are  noticed  as  follows  in 
the  ofticiai  Report  of  that  Show  :  "Tliese  harrows 
embody  two  essential  poiiiti — 1st,  The  principle 
of  their  exiwBdon,  which  ie  baaed  on  a  atrictly 
geometrical  principle, — that  a  parallelogram,  di- 
vided into  any  number  of  lesser  parallelograms, 
by  lines  drawn  parallel  to  two  of  ita  contiguous 
sides,  will  have  theee  sowllar,  each  exactly  simi- 
lar to  the  original  figure ;  and  whatever  dt-gree 
of  obliquity  may  be  given  to  the  greater,  each 
of  the  letter  will  undergo  the  aime  change,  pre  - 
serving the  exact  eimilarity  of  figure.  2d,  The 
harmwB  being  supported  on  email  wheels  at- 
tached to  levers,  whereby  any  degree  in  depth 
of  penetmtion  1^  the  tines  is  readily  obtained 
at  pfeaaure,  by  changing  the  position  of  the 
levers.    The  first  property  is  an  important  one 
as  applied  to  the  harrow ;  and  the  changeable 
nature  of  the  parallelogram  when  not  tied  by  a 
diagonal,  as  well  as  the  c^n^nt  eiaiilarity  of  its 
integral  divisions,  are  very  beautifully  brought 
to  bear  in  this  improvement.    By  their  means, 
thie  harrow  it  capable,  not  onljr  of  making  eveiy 
tine  form  a  distinct  line  in  the  soil,  like  the  best 
kinds  of  common  harrow,  but  the  distance  be- 
tween the  whole  of  these  lioes  can  be  varied 
with  mathematical  ezactneei,  both  as  to  equality 
one  with  another  and  to  extent  of  variation. 
Thus,  they  will  draw  lines  that  shall  l>e  all  four 
inches,  or  all  one  inch  apart,  or  at  any  fractional 
jwrt  of  the  distance  between  these ;  ud  the  con- 
struction Vrnn^T  (  tri  cted,  the  changes  are  pro- 
duced by  simply  changing  the  place  of  a  hook  in 
a  obain.  We  have  fow  example  in  agricultural 
machinery  where  a  geometrical  prinoiplo  has 
been  eo  happily  applied,  and  applied,  too,  to  one 
of  the  rudest  of  implemeata.   The  variation  in 
depth  of  penetratiim  aeems  alio  a  oonsiderable 
step  in  the  perfecting  of  this  harrow,  that  being 
M  point  in  which  all  others  are  defective.  An 
objection  was  made  to  the  use  of  cast-iron  in 


these  harrows;  but  the  inventor  stated  that  he 
also  uiakets  them  eiittrciy  of  malleable  iron.  As 
there  was  no  opportnnity  of  testing  these  har- 
rows in  the  field,  it  would  be  premature  to  pro- 
nounce upon  their  practical  etticienoyt  though  in 
principle  they  are  in  advance  of  all  othen.** 

The  rectangular  drill  harrows  are  employed 
chiefly  in  the  cultiin*  'f  the  potato;  and  are 
drawn  along  the  drills  by  one  horse,  and  apphed 
in  the  early  periods  of  the  growth  of  the  crop. 
Their  object  is  to  remove  woods  and  loosen  the 
poil ;  but  they  arc  often  marred  in  their  efficien- 
cy by  having  too  many  teeth.  Ko  two  of  their 
teeth  shooM  stand  nearer  to  eadi  otharthan  6 
inches ;  and  all  ought  to  be  so  arranged  as  to 
produce  streaks  at  regular  distances  of  from  2  to 
3  inches. — The  triangular  drill  harrows  are  used 
for  the  same  purpose,  and  produce  the  earoo 
efieots,  as  the  preceding,  and  differ  from  them 
principally  in  form,  and  in  tho  facility  which 
liieir  inclined  bars  afford  fur  keeping  the  teeth 
well  separatedj  and  ibr  inodooing  streaks  at 
every  three  indus  with  the  Issat  pcmible  ntuih 
her. 

Grass-seed  harrows  of  various  constructions 
are  need  for  oovering  grsai  seeds  and  clover- 
seeds,  and  sometimes  for  giving  finishing  turns 
to  the  covering  of  grain-seeds  and  the  polish  of 
the  tilth ;  but  they  are  often  superseded  by  the 
common  pulverizing  harrows;  and  most  ef  ^em, 
even  as  expressly  made  for  covering  grass-seeds 
and  giving  a  finish  to  tilth,  differ  firom  ordi- 
nary harrows  only  in  being  Lghtw  and  smaller, 
and  in  having  a  proportionallj  larger  number  of 
teeth.  Some  varieties  of  grass-seed  harrows, 
when  intended  for  sandy  lands  or  other  very 
light  lands,  are  made,  also,  with  very  email  teeth 
of  not  more  than  4  inches  in  length ;  and  some 
are  made  with  wooden  teeth. — The  bush-harrow 
is  used  sometimes  as  a  substitute  for  the  grass- 
seed  hairowB,  but  more  commonly  for  cautiously 
cleaning  the  suHaoe  of  grass  lands,  and  for 
harrowing  in  top-dressings  upon  grass.  Sec  the 
article  Bysu-IlAaiu)w. — The  iron-web  harrow  is 
a  reoent,  elegant  and  very  efficient  invention  of 
Mr.  Smith  of  Deanston,  for  achieving  the  same 
piirposes  as  the  busli-harrow  It  mainly  consists 
of  annular,  cast-iroa  discfi,  precisely  similar  to 
east-iron  pIayingH|uoits,  woven  with  iron  wire 
of  about  one-fourth  of  an  inch  in  diameter  into 
a  flexible  web  of  about  one  foot  in  breadth  and 
6  feet  in  length ;  and  this  web  is  simply  dragged 
along  the  surtu»  of  the  ground,  and  possesaes  so 
free  a  texture  as  to  keep  the  discs  in  constant 
play  and  motion^— A  set  of  four  very  light  secd- 
barrowB,  figured  and  described  in  Mr.  J.  Alien 
Ilansome*s  Work  on  the  Implements  of  Agricul- 
ture, is  stated  to  have  been  invented  by  a  friend 
of  that  gentleman,  after  his  observing  the  effi- 
dent  manner  in  which  the  ieed*eom»  in  some 
parts  of  Norfolk,  is  covered  by  a  common 
wooden-toothi  d  rake.  The  frames  are  parallclo- 
gramic,  and  made  of  ash,  and  as  light  as  possible ; 
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libft  tMfth  of  eftch  harrow  amount  to  twenty,  and 
are  made  of  iron,  and  project  only  3  inches  below 
the  frame ;  and  the  four  harrows  have  jointly  a 
sufficient  breadth  to  cover  a  ridge  of  lUB  inches, 
and  are  hinged  together  lengthiriM,  and  are 
attached  by  the  middle  of  their  respective  fore- 
ends  U*  a  single  bar,  which  extends  quite  across 
the  ridge,  mud  haaita  draug ht-attadunenta  at  tlie 
ends,  so  as  to  require  the  horses  to  walk  in  the 
furrows.  Bat  one  serious  disadvantage  of  this 
implement  is,  that,  whenever  the  one  hom 
walks  in  even  a  dight  degree  a-head  of  the 
other,  all  the  harrows  are  so  far  thrown  into  the 
diagonal  as  to  make  the  teeth  of  the  second, 
third,  and  fourth  bulls  pass  through  the  same 
tracks  as  those  of  the  first,  and  leave  three- 
fouribs  of  the  aggregate  breadth  of  the  ridge 
unharrawed. 

The  bruke-harrow  or  break-harrow — or  as  it  is 
sometimes  abbreviatcdly  called,  the  brake  or 
hreak — ^ii  simply  a  large  and  heavy  variety,  or 
ratlior  clasa  of  varieties,  of  the  common  pulveriz- 
ing harrow.  It  is  designed  to  reduce  and  pul- 
verize anj  kind  of  rough  and  stubborn  land,  and 
particularlj  anj  strong  clay  land,  when  in  too 
ohdtiratc  a  condition  to  be  Bulyect  to  the  teeth 
uf  the  common  harrow  ;  and  it  is  made  of  either 
a  ructanguUr,  a  rhomhoidal,  or  a  triangular 
shape,  and  in  a  considerable  number  of  diflfcrent 
ways.  One  somewhat  common,  though  rather 
old-fashioned  kind  of  it,  ie  quadrangular,  and 
bus  (i  slots,  5  bulls,  and  2"<  tines,  with  the  per- 
forated bar  of  traction  adjusted  between  the 
enda  of  ih«  aeoond  and  the  third  bulls;  and 
another  Uad  of  it,  which  some  authorities  allege 
to  exert  a  superior  action,  is  rhombuidal,  and  has 
4  sluts,  3  bulls,  and  15  tines,  with  the  perforated 
bar  of  traction  between  the  fitat  and  the  eeoond 
bulls,  and  worked  in  a  set  of  two,  ?n  loosely 
though  firmly  hinged  to  each  other  as  easily  to 
nut  themsdves  to  the  enrvatuves  of  the  ridges. 
But  I  r  harrowa  of  all  Rliapes  and  forma  are 
all^d  bjr  some  good  judges  to  be  all  alike  effi- 
oient,  provided  they  be  heavy  enough,  and  have 
tiuM  of  sufficient  length  and  number,  and  proper- 
ly arranged.  Brake-harrows  of  all  sorts,  however, 
have  become,  in  a  main  degree,  antiquated, — 
partly  fVom  the  subduing  and  pulverizing  effects 
of  drainage  upon  clay  lands,  and  partly  from  the 
extensive  introduction  of  scarifiers,  grubbers, 
and  other  implemente  of  faeile  and  thorough 
fallow-cleaning.  A  whole  class  of  implements, 
with  the  true  grubbers  as  their  type^  now  com- 
bine the  action  of  the  comuMm  harrow  with  that 
of  the  plough,  so  as  very  efficiently  to  perform 
the  work  which  was  formerly  appropriated  to  the 
brake-harrow ;  and  another  though  much  smaller 
and  qtiite  recent  daas  of  implements,  called  re- 
volving harrows,  combine  in  some  degree  the 
action  of  the  break-harrow  with  that  of  the 
aoarifien  or  the  grahbera.  See  the  article  Oava- 
Era.  An  implement,  called  a  en isscutting  har- 
row, operating  by  means  of  three  bladea  or  oool- 


ters  cutting  across  the  plough  furrow,  and  de- 
signed to  improve  and  reduce  moss-land,  was 
invented  in  lSi!<J  by  Mr.  Brown  of  Gaiabua  in 
Islay.   See  the  article  CaosscTTTiNO. 

A  harrow  of  an  entirely  novel  construction, 
and  of  great  promise  in  the  estimation  of  the 
judges,  was  exhibited  at  the  Shrewsbury  meeting 
of  the  Royal  Agricultnral  Bodaly  in  184£,  by 
Jlr.  George  Edward  Frere  of  Edinburgh,  and 
attracted  much  attention  in  the  field.   Ibe  olS- 
diltvport  of  it  mj9>-f*  It  ia  called  the  Norwe- 
gian Harrow  or  Clod-crusher,  and  was  originally 
imported  from  Norway  by  Mr.  Frere;  the  one 
under  notice  having  been  constructed,  with  ' 
some  changes,  by  Mr.  Bichard  Stratton,  of  | 
Bristol.   The  acting  part  of  this  implement  con-  > 
sista  of  a  frame  containing  four  horizontal  spin-  j 
diee,  en  eadi  of  which  is  fixed  a  aet  of  oait4ron  , 
bosses,  with  teeth  projecting  from  them  like  the 
roweU  uf  a  spur.  These  teeth  revolve  with  the  i 
spindles,  theec  on  one  qrindleinter>workiDgwith  | 
the  others,  so  that  they  severally  dear  and  clean  | 
each  other.   The  effect  produced  is  a  remarkable  i 
bruizing,  crumbling,  or  disintegration  of  the 
soil,  wi^ont  any  dogging  of  the  spikes,  or  possi-  ' 
ble  derangement  of  the  working  parts.  The 
weight  BUthoes  to  cause  the  spikee  to  peneiratu 
to  the  raqidMd  deplli,  which  ia  also  gowned  by 
an  adjustment  of  the  wheels  applied  for  travel- 
ling the  implement,  and  for  taking  it  out  of  | 
work  when  taming.  But  it  acted  qnite  aa  wdl  \ 
when  divested  of  the  wheels  and  of  other  para-  | 
phernalia,  which  tended  rather  to  embarrass  than  j 
assist  its  good  action.   Neither  stones  nor  sods  i 
appear  in  any  w^  to  obstruct  the  working  of 
this  eminently  simple  machine,  the  stones  being 
pushed  aside,  and  the  aods  torn  to  pieoes.  The 
Ibioo  wat  thooghi  to  bo  laai  than  tint  reqnired 
to  work  a  common  set  of  harrows  going  equal  | 
depth,  and  the  effect  in  pulverization  much  t 
greater.  It  waa  tried  on  two  different  kindi  of  | 
soil,  immediately  after  ploughing,  with  similarly 
good  results.  To  what  extent  thia  implement 
may  act  as  a  clod-crusher  the  jndgea  cannot  say, 
as  they  had  no  means  of  trying  it ;  but  this  di4»- 
tinction  nmv       drawn  between  it  and  such  an 
implement  aa  .Mr.  Crosskill's,  najuely,  that  the 
Norwegian  harrow  leaves  the  land  perfectly  light 
and  loose,  whilst  the  clod-crush  in  rollLr  ^^ivt/g  to 
it  firmneas and  oonaistenoe.   Tlte judg^  awarded 
to  Kt.  Firero  a  preminm  of  ^10,  and  Mr.  Strata 
ton  obtained  many  useful  hints  from  this  first 
trial  of  the  implement  for  its  future  improve- 
ment.*'—iltmva;  lUgfuter  of  AgrieuUmtd  InpU- 
menu. — Catalogue  of  the  J/ifffdand  Sod^fs  if»- 
mm. — Tratuaetiofu  of  the  HigMand  Sod^' — 
Quarterly  Journal  of  AffricuUure. — J.  AUm  Bmt 
tome's  ImplemetO*  of  Agriculture.  —  Sir  John 
Siiicf'iirt  Codf  of  Aorictihure. — (Joodrich  SmitJi't 
Economy  of  Farming. — JSir  John  tSindair's  Gene- 
rd  Report  of  8MlaML~~JlMUJP$  Oumty  Kt- 
j'ort.i. —  .1/(7/. —  Loir. —  Doi/ft'.—Stephentr^Hpf^'' 
— Knovledge  iSocia/s  Farmer'*  iSirm, 
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HARROWmO.  SeeHABunr. 

HABT  CLOVXR.  SdeHmuM'. 

HART.  The  common  tt«a  €krwm ,daphu. 

See  the  article  Deeb. 
HARTOGIA.  Aa  ornamental,  evergreen, 
.  Cape-of-Good>E[ope  almb,  of  the  staif-tree  order. 
It  constitutes  a  genus  of  itself,  i\T\ri  h  called  at 
full  length  Hartogia  eapenaii.  It  was  latroduced 
to  Britain  ftbout  half  a  oentaqr  ago;  and  it 
growB  6  «r  7  ftet  Ugb,  and  Uoobw  at  midfiun- 

OMf. 

HABTSHOBir.    Liquid  ammonia.    It  is  a 

!  Bolutinn  of  nmmmia  ia  pure  water  ;  and  is  fre- 
quently, though  abflurdly,  called  spirit  of  ammo- 
ma.  It  was  fonnerij  obtained,  bj  a  dretdtous 
process,  from  tiie  bonis  of  the  hart,  and  thence 
I    acquired  its  popular  name  of  hart^h  rn  ;  but  it 
I    is  now  prepared  l>y  transniitting  a  current  of 
i    ammoniacal  gas  into  distilled  water,  the  latter 
I    being  kept  cool  hj  means  of  ico  or  of  moist 
I  ^  cloths ;  and  the  current  of  gas  maj  b«  obtained 
I '  from  tbe  aetioo  of  anj  alfadi  or  alkaline  sarth 
!    upon  any  salt  of  ammonia,  'but,  from  economical 
considerations,  is  almost  alwajs  obtained  from 
j  the  action  of  lime  on  muriate  of  ammonia. 
I  ITartshorn  is  a  limpid  colourless  liquid,  and  has 
an  cxtromcly  acrid  taste  and  a  violently  pungent 
8m«'ll,  and  acts  with  great  corrosive  power  upon 
ttiL-  hkin.   It  consists  of  about  one  part  of  amnio- 
'  niacal  gas  and  nine  parts  of  water;  it  quickly 
I  unites  with  any  acid  to  form  a  hjdrated  neutral 
j  salt;  it  dtsiolTss  many  of  tlie  metaOio  oxides; 

it  also  dissolves  oils,  rosins,  and  many  other 
-  vegetable  principles;  and  it  has  so  powerful  an 
*  affinity  for  eatbonie  add  as  to  attract  it  raiddly 
from  the  atmosphere, — so  that  it  requires  to  be 
kept  well  corked.   It  ia  medicinally  used,  in  a 
greatly  diluted  state,  as  a  stimulant,  in  syncope, 
hysteria,  and  paralysis, — and  as  a  corrector  of 
,  acidity  in  cardialgia ;  and,  in  combination  with 
i  oil,  it  forms  a  pungent  saponaceous  rubefacient, 
and  is  applied  by  frietion  Ibr  inllammatoiy  sore 
j  throat  and  for  rheumatism.    In  veterinary  prac- 
i  tioe,  it  is  employed  as  an  antidote  to  the  venom 
:  of  a  -viper's  bite,  and  as  an  embrocation  in  riiea- 
matio  affections. 

HARTSHORN  SHAVINGS.   The  raspings  of 
the  inner  part  of  the  antlers  of  stags.  The 
I   antlers  a^  not  properly  boms,  but  true  bones, 
■  w  ithout  pores  or  sinuses,  and  differing  in  sub- 
I  stance  from  actual  bones,  only  by  having  a  smaller 
I  proportion  of  phosfdwts  of  lime,  and  a 

larger  one  of  pclatino.   The  raspings  or  ghavings, 
J  when  good,  are  insipid,  inodorous,  and  of  an 
ivory  eolonr,  and  eontain  S7  per  eent.  of  gdbiliBe ; 
and  when  boiled  in  water,  in  the  proportion  of 
I  one  pound  of  the  shavings  and  eight  pounds  of 
water,  till  one  half  of  the  latter  b  evaporated  in 
steam,  they  form  with  it,  when  stnuned  and 
I  i  cooled,  a  clear,  transparent,  insipid,  odourless 
jelly,  which  was  formerly  in  high  esteem  for 
'  combining  the  properties  of  a  demulcent  with 
I  thoseof  aToyl^tnatritioosfiKML  Batthoagh 


the  jelly  may  stiU  be  used  with  milk  for  infants, 
or  with  wine  and  sugar  ibr  adult  inva£ds,  it  can 

easily  bo  superseded  by  cheaper  and  more  facile 
preparations  of  gelatine.  See  tbe  article  Osla- 

TINE. 

HART*8-T0K0irB,— botanically  Scoiopendri- 
vm.  A  genu?  of  fems,  of  the  polypody  tribe. 
The  botanicai  name  is  formed  from  the  scientific 
designation  of  tbe  oentipede,  and  alludes  to  the 
appearance  of  the  under-surface  of  the  fronds. 
The  common  or  officinal  species,  iScdopendrium 
o^narum,  abounds  on  moist  roeiks,  old  walls, 
moist  shady  banks,  deserted  qu.arrics,  forsaken 
wells,  and  similar  moist  and  shaded  places  in 
many  parts  of  Britdn.  Its  root  is  perennial, 
and  tttfked  or  sonjcwhat  creep  in  ' ;  Us  fronds  are 
numerous,  stall  1.  frect.  lanceolate,  grass-colour- 
ed, evergreen,  au  J  usually  about  16  or  20  inches 
high ;  and  its  fructification  is  brown-coloured, 
and  appears  in  July  and  August.  The  whole 
plant  has  an  acrid  and  mucilaginous  taste,  and, 
when  braised,  emits  a  -very  disagreeable  AoelL 
It  formerly  had  a  medicinal  reputation ;  but  it 
really  possesses  no  medicinal  qualities.  Five 
distinot  and  permanent  varieties  it  occur 
wild, — the  waved-leaved,  the  curled-leaved,  the 
branchy,  the  many-cleft,  and  the  narrow-leaved. 
— Hart's-tongue  is  also  the  popuLir  name  of  a 
beautiful  West  Indian  species  of  polypody, —  . 
Poh/podium  ji/ii/UttiiUji, — introduced  upwards  of 
60  years  ago  to  British  hothouses. 

HABTWOBT,— botaaically  IM^imt.  A 
genus  of  annnn!  'veeds,  of  the  umbelliferous  i 
order.   The  officinal  species,  Tordglium  o^inaie 
-HMlIed,  in  the  most  reosnt  botanioal  revisions, 
Condylocarptu  offi.cxrudi$ — grows  wild  in  the  corn- 
fields of  some  parts  of  England.   Its  stem  is 
from  10  to  30  inches  high ;  its  leaves  are  pinnate,  , 
rough,  and  hairy ;  its  flowers  are  flesh-cotoured,  | 
and  bloom  iu  July ;  and  its  capsules  are  so 
knobbed  as  to  give  occasion  to  the  new  name  >  I 
oondyloearpus,  signifj^  "knobbed  fruit.**—  [j 
The  great  hartwort,  Tordi/livm  viaximum,  also 
infests  the  oom-fields  of  England,  but  is  much 
more  common  than  the  preceding.  Its  stem  is 
from  two  to  four  feet  high  ;  and  its  flowers  are 
white,  and  bloom  in  June  and  July.  Several 
species,  but  none  of  any  interest,  have  been 
introdmed  from  the  se»-boaid  of  tha  Heditar* 
ranean. 

HARVEST.  The  season  of  reaping  field  crops.  ! 
It  b  widely  modided,  as  to  time,  labour,  and  { 

prccariousness,  by  the  nature  of  climates  and  the 
character  of  crops ;  and  it  acquires  its  roaiimum  i 
of  impcrtsnoe,  anxiety,  and  bustle,  under  such  | 
agricultural  conditions  as  those  of  Britain,  where  ' 
the  weather  is  fickl^  the  crops  are  diversified, 
and  the  arts  of  aultars  are  complicated  and  ex- 
pensive. The  asBSon  for  each  crop  varies  in  • 
different  years  accorditig  to  the  comparative 
backwardness  or  forwardness  of  spring  and  , 
summer ;  the  season  for  the  aggregate  crops  is  ! 
sometimes  so  progrosaiTe  as  to  allow  them  to  be  } 
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reaped  in  ngnhr  mooearion,  and  sonetimM  w 

sudden  and  headlong  as  to  demand  the  most 
prouipt  uud  sweeping  exertions  ;  and  the  season 
for  OBJ  one  or  more  or  all  of  the  crops  may 
cither  be  eminently  favourable  to  their  being 
gathered  in  the  finest  condition,  or  so  exceedingly 
adverse  as  to  render  the  saving  of  them  surpa^s- 
iiigly  difficult  or  aU  but  impoMible.  A  fittiner's 
cares,  in  reference  to  harvest,  therefore,  are 
maaj  and  grave  and  almost  oppressive.  A  brge 
portion  of  hia  temporal  intereata  «re  at  atak,e ; 
various  methods  must  be  practised  with  dlfTeront 
crops;  maaj  minda  mu«t  beoontroUed;  multi« 
tvdee  of  hboun  mutt  be  eomoiMded  and  in- 
apectcd ;  hundreds  of  minute  and  concurrent 
provisions,  in  regard  to  both  the  work-pLople 
and  their  work,  niui^t  be  made ;  and,  after  the 
aeaawa  has  commenced,  all  the  contingencies  of 
weather  roust  be  studied,  all  the  vicissitudes  of 
it  watched,  all  the  favourable  influences  of  it 
atrennonaly  followed,  and  all  tbe  malign  effeota 
of  it  conjectured  and  combated.  When  a  gencnil 
harvest  comes  hurriedly  on,  and  the  weather  for 
it  is  capriciova  and  exoeedingly  changeable,  the 
faniicr  has  daily  and  nightly  about  as  much  need 
of  skill,  energy,  vigilance,  and  continual  self- 
possession  as  ever  Wellington  bad  in  any  three 
months  of  his  peninsul&r  campaigns.  Yut  every 
real!)'  good  farmer  &o  fully  anticipates  the  work 
of  harvt^t,  so  thoroughly  prepares  for  it,  and  so 
perfootlj  nndentanda  it,  that  he  goea  through  it, 
in  even  a  very  trpng  season,  with  equanimity 
and  steadiness,  and  promptly  aooommodates  him- 
ad](  though  it  were  handieda  of  timaa  over,  to 
changes  of  tact  and  prospect. 
,  The  earliest  harvest  of  the  year  ia  that  of 
forage-plants  made  into  hay ;  the  next  ia  that  of 
the  cereal  grasses, — generally  in  the  order  of  rye, 
early  !.;..r!cy,  wh^at,  vhvh  oats,  late  barley,  and 
late  oats  ;  aud  the  third  is  that  of  potatoes,  tur- 
niiM)  eanota^  mangd-wund,  and  other  esculent 
root  crops.  But  the  succession  of  the  cereal 
grasaea,  even  within  tbe  limits  of  Great  Britain, 
ia  exoeedinglf  modified  hjr  aoil,  dimate,  expo- 
sure,  altitude,  and  the  varieties  of  the  several 
grains  in  oaltivation;  and  the  aggregate  of 
hanreat-worh  upon  many  forma,  is  greatly  modi- 
fied or  extended  by  the  harvesting  of  special  or 
occasional  crops,  siich  as  besms,  flax,  hemp,  rape- 
seed,  turuip-sucd,  teazel,  canary-sued,  caraway- 
aeed,  and  ooriander^eed.  The  chief  of  the 
general  topics  connected  with  harvest  arc  noticed 
in  the  articles  Oalehda^r,  Bakn,  Farm-Labouo- 
saa,  Bbavwo,  Stack,  and  Hat}  the  ]mneii«t 
implements  used  in  harvest -work  arc  discussed 
in  the  articles  Sioklb,  Scitiuc,  Haixault- 
SoTTBB,  and  BBAPiiro  Macaivia ;  and  the  spcci&l 
methods  of  harvesting  the  several  crops  are 
noticed  in  the  articles  on  the  crops  themselves, 
particuUrly  Wheat,  Oats,  Barley,  Bxaxs,  IIat, 
Potatoes,  and  Turnips. 

li AKVi^ST-IlO.MK.  A  satumalian  supper,  in 
the  barn,  farm-huu^e,  or  other  building  of  the 


HAULM. 

former^,  at  the  doae  of  the  gratn-harveat.  It  la 

called  in  Scotland  a  kirn  or  quern.  It  s^emt  to 
have  originated  in  heathen  times;  and  it  was 
long  obserred,  in  a  manner  of  wild  frolic  and 
drunken  license,  far  more  suitable  to  savages 
than  to  civilized  beings.  Dancing,  drinking, 
boisterous  merriment,  and  a  general  oblivion  of 
ranh,  atation,  aocial  decorum,  and  religious  le* 
straint,  were  usually  its  essential  characters; 
and  iigury  to  the  moral  foelinp,  degradation  of 
mmd,  and  the  brutaliung  of  the  dementa  of 
happiness,  were  more  or  less  its  general  conse- 
quences. Even  one  of  our  highest  agricultural 
authoratiea,  who  ia  mi^piided  enough  to  call  it, 
"  on  the  whole,  a  cheerful  rural  festival,"  broadly 
states  that  "  kirns  frequently  terminated  in 
drunken  frolics;"  and  had  he  rcflucted  for  a 
moment,  he  might  have  clearly  seen  that  what 
he  thus  sots  down  a^  the  "  termination"  of  then 
was  really  but  "  the  beginning  of  the  end." 
Hapi^f  forthe  in^mad  monJityof  tbe  praaant 
day,  this  abomination  of  heathen  times  ia  now 
very  generally  auppreaaed. 

HARTBST  M0U8B.  SeeMoma. 

IIASIJ.    A  scarifier  for  cutting  up  and  reno- 
vating grass  lands.   It  consists  of  a  number  of 
circular  cutters  adjusted  upon  a  cylinder  or  com- 
mon axis ;  and  it  may  either  be  attached  to  tbe 
hinder  part  of  a  cart,  or  supported  by  two  iron 
arms,  and  attached  to  the  axle-tree  of  a  pair  of 
carrisge-wheela.  It  cuts  the  aor&oe  of  gnw  ( 
land  to  any  required  degree  of  fineness,  and  to  a  I 
suflScieut  depth  for  destroying  the  roots  of  old  | 
grasaea;  and  when  it  is  deMgned  to  renovate tiw  | 
lawn  or  grass-field  over  whicli  it  passes,  a  box  con- 
taining grass  seeds  is  mounted  above  and  behind, 
with  audi  perforationa  in  the  bottom  as  to  sow  a 
line  of  seeds  in  the  track  made  by  each  cttttar. 

1IA?S0CK-GRAPS.    See  Aiua. 

IIATCUKT-VETCIL   Seu  Con.x-Wttu. 

HATCH LNQ.   See  Jkcubatiox. 

IIATTOCK.    A  shock  or  stook  of  corn,  with 
either  three,  six,  eight,  ten,  or  twelve  sheaves. 

HAUQH.  AnexpanaeorievdaUnviatgNw4 
in  a  hill-locked  valley.  It  corresponds,  in  some 
d^re^  to  an  English  alluvial  meadow  i  but  really 
ooeut*  only  la  tbe  iralea  and  valleya  of  •  hilly 
country.  The  name  haugh  is  exclusively  Scot- 
tich;  and  the  eynonyme  of  it  in  some  of  the 
southern  parts  of  Scotland  itself  is  holm.  See 
the  articles  Cah.si;  and  Alluvium. 

HAULM.  The  dried  stems  of  pease,  beans, 
potatoes,  caraway,  coriander,  and  other  non- 
gramineous  pknt%  cultivated  for  tho  take  of 
their  seeds  or  their  roots.  The  haulm  of  potatoes 
and  some  other  esculent  root  plants  is  tit  only 
for  manure;  but  the  haulm  of  almoat  all  tb« 
tioUl  seed  plants,  even  inclusive  of  that  of  beans, 
is  more  or  less  suitable  for  fodder, — some  kinds 
of  it  eminently  so,  in  its  plain,  ordinary,  dried 
condition,  and  tiw  mOBt  unpromising,  such  as 
that  of  beans,  requiring  only  to  be  thofj^ 
brLUi»t;d,  and  gteamud. 
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I  HAUNCH.  The  uppermost  pirt  of  the  hinder  ' 
• '  esferemities  of  nuunmals,  or  the  part  which 
I  [  interrenfls  betir«ett  the  thigh  and  the  spine.  It 
j  occurs  in  all  the  mammalia  except  the  cctacca; 
and  ie«  particularly  prominent  in  the  horse,  the 
ox.  the  stag,  and  the  other  domesticated  quadru- 
ped*. It  comprises  three  bones,  —  the  ilium, 
which  immediately  connects  with  the  spine,  and 
is  the  principal  member  of  the  haunch,  and  ex- 
tends iteeif  promiiMiitly  behind  the  flaake  in  the 
li  rs  , — thn  ischium  or  hip-bone,  situated  behind 
and  below  the  iUum, — and  the  pubii,  which  unites 
with  the  two  preceding  below  and  behind,  and 
foriiis  the  anterior  part  of  the  girdle  in  front  of  the 
thighs.  A  wide  haunch  ia  a  point  of  great  im- 
portance in  a  horse,  or  In  aaj  other  animal 
whose  vahie  depends  upon  muscular  strength. 

IIAUSTKLLUM.  Tlie  suctorial  organ  of  such 
iijsecta  as  take  in  their  food  by  suction.  The 
insects  which  have  this  organ  are  often  called 
haustellata ;  wliilo  injects  which  t.ake  in  their 
food  by  a  biting  process,  and  have  mandibles 
instead  of  a  haoBtdhrai  or  sadker,  an  oaHed 
inandihulata. 
HAUTBOY.  See  S»AWJwa»T. 
HA7BR.  Wild  or  eoarae  oats.  HRTer>ineal 
bannock,  in  Scotland,  is  coarse,  thick,  oaten  cake. 

HAW.   A  small  piece  of  moveable,  triangular- 
Rhaped  cartilage,  within  the  inner  corner  of  the 
eye  of  thn  hont.    This  little  organ,  and  the 
muscular  power  which  controls  it,  conptitnte  a 
wonderful  and  very  beautiful  mechanism  for 
dearinf  th«  vf*  from  imparities.  It  aaaal)^  lies 
conccah.d  within  the  angle  of  the  ctc  ;  and  is 
;     concave  within,  to  suit  the  curvature  of  the  eye  s 
\  I  surfaoe,~ofliivez  without,  to  suit  the  concavity 
|!    of  the  lining  iTicnilirano, — and  thin  (>n  the  edge, 
I '   to  suit  the  cleaning  function  which  it  has  to 
I .   perform.  Thte  haw,  when  summoned  ont  by  the 
i  horse  to  do  its  duty,  starts  out  from  its  oonceal- 
.    ment,  pusses  over  tho  globe  of  the  eye,  pujihcs 
before  it  the  dust  or  insect  or  o titer  impurity 
which  has  entered,  amasses  the  impurity  with 
some  lachrymal  secretion,  and  then  starts  back 
'   to  its  place,  with  an  action  which  makes  the 
aeoamdatioa  drop  out.    When  the  haw  par- 
I  I    takes  of  any  inflajnmatory  condition  in  the  eye, 
1 .   or  is  hindered  by  such  a  condition  firom  being 
I '  ensconced  in  its  usual  eonoealment,  it  sweUa 
t    and  inflames,  and  was  mistaken  by  all  the  old 
:     farriers,  and  continues  to  be  mistaken  by  multi- 
tudes of  grooms,  for  a  morbid  tumour,  under 
the  name  of  "  the  haw  in  the  ^s."  The  frequent 
practice  is  to  cut  out  this  supposed  tumour, — 
and  so,  ever  after,  to  deprive  iho  animal  of  the 
means  which  the  benign  Creator  has  bestowed 
'     npon  him  for  kcuplng  his  eye  free  frr.m  dust; 
,  I  but  nothing  more  is  really  needed  to  effect  a  cure 

than  the  use  of  a  Bttle  ey»'btton. 
j      H.\^W.   The  fruit  of  the  hawthotn;  also,  a 
I  meadow  or  small  field,  qwisi  haugh. 
I     HAWFINCH.   A  British  bird,  of  the  finch 
division  of  the  paaseriBoas  otdsr.  Its  Isqgth  is 


between  7  and  S  im^hcs  ;  its  beak  is  blue  ;  its  : 
neck  and  the  upper  part  of  its  head  are  fawn- 
oulonred ;  its  diin  and  throat  are  velvety  black ; 
and  its  back  is  chestnut  brown.  It  builds  its  nr ft 
on  the  branches  of  lofty  troee ;  and  lays  from  4 
to  n  eggs,  of  a  pale  olive-green  colour,  spotted 
with  black,  and  variegated  with  darkish  grey. 
It  feeds  on  tlic  fruit  of  the  hawthorn,  the  horn- 
beam, the  plum,  the  laurel,  and  some  other  ligne- 
ous plants;  nod  it  often  makes  oonddernble 
depredations  upon  crops  of  ripening  garden 
pease.  It  resides  in  Britain  throughout  the 
year;  hut  though  abundant  in  some  localities,  is 
rarely  st  <  n  in  most. 

HAWK.  A  numerous  and  well  -  known  but 
perplexing  genus  of  birds,  which,  presenting  i 
almost  endless  varieties,  is  involiwd  in  much  un- 
ccrtainfy  of  classification.   Their  first  plumage 
is  often  diiTereutly  coloured  from  that  of  the  ^ 
mature  bird,  which  is  not  indaoed  till  the  third 
or  fourth  voar,  or  even  later  — a  circumstance 
which  has  betrayed  many  ornithologists  into  an 
erroneous  multiplication  of  the  speoles.  The 
female  is  usually  about  one-third  larger  than  the  j 
male,  and  has  been  providentially  endowed  with  i 
superior  strength  because  it  Is  necessary  that  she 
should  both  protect  and  feed  her  voracious  off- 
spring ;  whereas  the  smaller  dimensions  of  the  | 
male  are  more  adapted  to  the  rapidity  and  lofti- 
ness of  his  flight ;  and  be  is,  accordingly,  more 
esteemed  by  falconers.     Tliotigh  they  are  all 
camivoroQs,  they  seldom  feed  on  carrion,  except 
when  pressed  by  hunger,  which  they  ave  capable 
of  enduring  for  a  long  time.    They  have  a  very 
acute  sense  of  sight,  and  pounce  down  on  their  1 
prey  with  surprising  force,  promptitude  and  | 
accuracy ;  manifesting,  however,  very  different 
degrees  of  courage  in  pursuit  of  their  game. 
Owing  to  their  great  strength,  they  are  capable 
of  carrying  birds  or  other  anim.als,  nearly  as 
heavy  as  themselves,  to  a  connderablo  distance,  i 
sometimes  forty  miles  or  upwards,  for   tli^  ■ 
nourishment  of  their  young.     Many  of  the  ! 
species  cat  fish,  and  others  feed  principally  on 
the  smaller  birds,  snakes,  and  reptiles.  They  i 
never  associate  in  flocks;  and,  except  during  the  | 
breeding  sea.ion,  even  two  of  tlieni  are  seldom 
,  seen  together.   Most  of  them  build  their  nests 
or  eyries  in  lofty  and  inaeeessible  places ;  but  » 
few  form  them  on  the  ground.   They  void  liy  the 
mouth  the  indigested  exuviae  and  liones  that 
happen  to  be  swallowed  along  with  tlicir  food, 
and  which  are  formed  in  the  stomach  into  round 
balls  or  pellets,    t'pwanl.s  of  one  hundred  und 
fifty  alleged  species  have  been  described ;  but  of  » 
these,  many  are  little  known,  and  not  n  few  are  \ 
nu  re  varietiM^  resulting  from  age,  sex,  climate,  r 
Ac. 

Prrt^rhw  #Si£nm.— Thu  Falco  pert<rrintu  h 

the  ?iiri;L'-t  Riiii-li  s|>t  (n  »  of  it?  >,'ot  ii-.  t  xei  iit.  the  ' 
Icfla)i(l  or  .ler  fiileoii,  w  hic'ii,  however.  i>  of  i-vtretiie-  I 
ly  r.ire  occiurt'iice  with  U§,  its  favourite  ahode  '.'eie^' 

the  arctic  regions  of  both  contiiienti.  In  the  olden 
times  it  vras  held  in  the  bigbeat  estimation  ibr  6i- 
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eoary,  for  although  the  spede*  joit  BMHtioned  w*s 
cODBidered  niMrior,  the  Peregrine  wm  mach  more 
easily  obtainea,  and  bein^  poaaeiaed  of  great  docility, 
cOurage»  and  energy,  afforded  prime  sport  to  the  no- 
bles,  who  alone  were  permitted  to  foster  these  ' '  gen- 
crous"  birds,  wliivh  were  prrsiTvi'i]  by  le^'isliitive 
enactments.  As  in  other  species  of  this  fatuiiy,  the 
female  much  superior  in  oize  to  the  male,  aiid  was 
used  for  the  larger  sorts  of  game,  as  herons,  geese 
and  dtl^it  wUle  the  latter — usually  named  a  tierce- 
let,  on  acpoiint  <tf  Ua  beiog  often  a  third  leat — was 
flown  at  frouee  and  partridfct.  The  male  generally 
ineasurc«  IGinchcs  in  Icjigth,  while  the  space  lietwecii 
the  tips  of  its  extended  winirs  is  'M.  The  corrt  s- 
jiDiiilnig  dimensions  of  the  (V-mali'  urc  22  unJ  43  inclu's. 
In  form  this  Bpcries  i^  full  and  robust,  its  neck  rather 
short,  its  head  large  and  round.  The  bill  is  shortish, 
thick,  and  strong,  the  npper  mandible  vrith  a  trigonal, 
acute,  booked  point,  and  a  strong  procete  or  tootb 
on  eifhiT  Tlu'  !r^'>  are  lotiust  iiii<!  i-'Iiort,  the 

tiktui  tcatbereii  luore  ibiui  iiiilt-wiiy  down  ;  the  toes 
strong,  the  second  and  fourth  i. early  eijiml,  the  fir-st 
shortest,  the  third  very  long;  the  chiws  lung,  ta- 
pering,  ntbor  compressed,  and  very  iieute.  The 

iilumage  is  compact  on  the  upper  parts,  softer  on  the 
o«rer;  the  Mrings  very  long,  pointed,  and  when 
closed,  reaching  to  within  an  inch  of  the  end  of  the 
tail,  which  is  slightly  rounded.  The  bill  is  pale  blue, 
with  ii  bluish-liiark  tip,  the  cere  uil-^'reen,  the  feet 
yellow,  the  claws  black.  The  general  colour  of  the 
upper  parts  is  dark  bluish-grey,  the  head  blackish, 
the  lower  parts  white,  the  breast  transversely  spotted 
with  dusky.  In  the  female  the  upper  parts  are 
tinged  with  brown,  the  lower  are  yellowisb*  white, 
with  larger  spots.  In  young  birds  the  bade  is 
bhicki-li-brow n.  the  breast  pale  yellowish-red,  with 
broad  loticitudinal  spots.  Iii  all  stages  there  is  a 
large  ('.iirk  bro.vn  orbladdalt  patch  on  the  side  of  the 
bead  or  cheek. 

The  direct  flight  of  the  Peregrine  falcon,  which  is 
extremely  rapid,  is  performed  by  quick  beat*  of  the 
belf-extendea  wings,  and  is  very  nnritar  to  that  of 
the  (liiiiH'stic  |i:i;t''Jii.  ^Vhen  procee'Iiiig  in  Im-te 
from  it»  breeding;  [ilaee  or  roosting  station  tow  ards  u 
distant  part  ot"  the  country,  it  very  seldom  sail-,  or 
move<^  forward  at  itttervals  with  extended  wings; 
but  \\hen  .-aunteritig  as  it  were  about  its  re  treat, 
it  employs^  both  mcudes  of  flight,  as  it  also  does  in 
common  with  many  other  hawks,  when  seerehing  for 
its  prey,  yet  it  is  hWdly  evrr  jeeii  to  float  along  in 
circle*,  as  eagles,  buziards,  und  liarriers  iire  wont  to 
do,  but  iierfornis  iii  ••hort  j:v rations  a^  it'  in  ha^te, 
and  tlie  moment  an  cippurluitity  occurs,  cutues  down 
upon  its  prey,  either  in  a  curved  sweep,  or  like  a 
stone  fUling  from  the  air.  Its  food  consists  of  birds 
of  moderate  size,  such  as  Red  grouse,  partridges, 
plovers,  ducks,  auks,  guillemots,  and  small  gulls, 
which  it  pursues  in  open  flight  or  pounces  upon  by 
perfieruHi  iihir  de>(enc.  It  al-o  sometimes  attacks 
small  c{aadru|»eds,  such  as  rabbits  and  hares.  Poul- 
try are  very  rarely  molested  by  this  falcon,  which  is 
by  no  means  so  ready  to  visit  the  farm-yard  or  its 
vicinity  as  several  other  species  of  the  family.  Iri 
raising  birds  from  the  water,  should  they  prove  too 
heavy,  ft  sometimes  drops  them,  and  sets  out  in 
<jiU'-t  of  others;  yet  it  is  eupuble  of  earryinp  a  weight 
nearly  t:i|u<il  tu  iU  own,  and  in  the  ne&tot'one  on  the 
Biiss-rucic  Was  found  a  Black  grouse,  which  bad  been 
bonie  from  a  distance  of  several  miles.  Although  a 
very  ahy  and  vigilant  bird,  it  sometimes  ventures  to 
come  into  more  immediate  proximity  to  mm  than  is 
prudent.  Mr.  Audubon  states,  that  In  Amerien  he 
ji.i-  .-■e'l  it  Hy  up.  at  the  report  of  a  ^'im.  und  carry 
otf  a  teal  iiui  Unrty  steps  di.-<ta.-it  tVuia  the  sportsman 
who  had  killed  it ;  and  other  authors  have  made 
menticjo  of  t-imilar  disph|yB  of  audaaty. 
The  ery  of  the  peregnne  is  load  and  shrill,  but  is 


seldom  hean^  cseratfaifdoilnftte  earlier  part  of  the 
breeding  aeaeon.  It  nestles  on  high  cUA,  especially 
those  along  the  coast.   The  eggs,  three  or  fornr  in 

number,  are  of  a  broadly  elliptical  form,  dull  light 
red,  spotted  and  clouded  with  deep  red,  their  avenge 
length  being  two  inches  and  a  twelAh  ;  their  greatest 
breadth  an  inch  and  seven-eighths.  The  young, 
which  are  at  first  covered  with  close  white  down,  are 
able  to  Hy  by  the  middle  of  July.  In  Britain  it  is 
generally  distributed,  but  prefera  mountainous  or 
rocky  situations.  It  hat  been  seen  in  the  Shetfand 
aiM!  Orknev  islands,  and  is  oocaslonalty  met  wHh  Id 
the  Hebrjffes  Tlie  rock  of  Dumbarton -rattle  for- 
merly  afforded  n  breeding  place  to  it,  as  did  the  Ule 
of  May.  It  still  breeds  on  the  Bass-rock,  arid  there 
arc  few  rocks  of  ^reat  height  or  extent  tm  the  eastern 
coast  of  Scotland  00  whlch  it  is  not  seen.  Blaiiy 
pairs  breed  in  the  upper  part  of  Mo&tdsle  in  Dwm- 
fries-shire.  Holyhead,  the  Great  Ome'is  Head,  the 
Rock  of  lihmdedno  In  raernarvonsliire,  various  parts 
ot  Devonshire  and  (^ornwull,  the  Isle  of  Wight,  and 
many  other  places,  are  nietitioned  as  fav  ourite  resorts. 
According  to  authuns,  it  is  found  over  the  whole  of 
North  America,  in  the  southern  division  of  that  con- 
tinent, in  Australia,  at  the  Cape  of  Good  Hope,  and 
in  most  countries  of  Europe. 

Although  a  very  beautiful  bird,  the  peregrine, 
when  perched  on  a  rock,  or  flying  across  its  face, 
does  not  present  so  iiiipo-ing  an  object  as  one  rnigbt 
inmdne  from  viewing  a  stuffed  skin  in  a  museum,  for 
the  ^-rey  colour  of  its  upper  parts  blends  with  the 
tints  of  the  stone,  and  its  sharp  wings  and  rapid  dight 
have  the  effect  of  rendering  its  apparent  size  much 
less  than  that  of  the  buzzard.  Its  mode  of  dying 
differs  greatly  from  that  of  the  huxxards  and  eagles, 
aiu!  alTord.«  a  good  examjde  of  one  of  the  most  le- 
niarkable  varieties.  IJaiis  vxhith  have  the  boiiy 
bulky,  and  the  wings  sbortand  rounded,  as  the  f^roiise 
and  partridge,  btive  a  direct  dight,  not  generally  ra- 
pid; those  w  hich  have  the  body  full,  the  wingtloeg 
and  sharp,  have  also  •  direct  steady  flight,  botmee' 
rally  rapid,  as  is  the  Case  with  the  peregrine  and  the 
Rock  pigeon.  Birds  having  the  body  light  and  the 
wings  short,  as  the  Callinules,  also  ily  steadily,  but 
with  c(jn)(iaratively  little  speed  \N  hen  the  wings 
are  large  and  broad,  as  in  the  heron,  the  flight  is  se- 
date, wkI  capable  of  being  Ifing  protracted.  V^'ben 
they  are  very  long  and  latner  narrow,  it  is  unsteady 
and  midulating,  as  in  some  owls  and  gulls;  and  when 
the  body  is  very  blender,  and  the  wings  eottremely 
long,  there  is  |>roduced  that  uusteadv,  bounding', 
gliding.  aii<I  buoyant  fl|ght»  40  WnMrlUble  18  the 
terns  or  Sea-swaliuws. 

Besides  the  Jer  falcon  and  Peregrine,  there  occur 
in  Britain  four  smaller  spedea  of  this  genus,  namely, 
the  Hobby,  the  .Merlin,  the  Rettral,  and  the  Red- 
legged  fidcon.  Of  the  Utter  only  Ave  or  six  indi- 
viduals have  hitherto  been  met  ivitn.  The  hubby  is 
also  very  rare;  but  the  kestrel  is,  next  to  the  spar- 
row-hawk, the  most  common  of  our  birds  of  prey; 
and  the  merlin,  the  smallest  of  them,  is  by  no  mean* 
rare  in  Scotland,  where  it  breeds  on  the  moors  sad 
rock\  bcadlands. 

1m  Hobbjf. — In  England,  the  bobby  is  among  the 
number  of  those  birds  that  are  named  polar.m{grants 
or  summer  periodical  visitants.  It  arrives  in  Apnl, 
and  !ift«r  performing  the  olVice*  of  incubation,  and 
of  re.iiing  its  young,  leaves  ih,  for  warmer  latitudes 
in  October.  Wooded  and  enclosed  districts  ap(K;ai 
to  be  its  usual  haunts.  It  builds  in  lofty  trees,  but 
will  sometimes  save  itself  the  task  of  coustractinc  a 
nest,  by  taking  possession  of  the  deserted  one  of  a 
magpie  or  ciow.  The  number  of  its  eggs  is  com- 
monly (our,  of  a  bluish-white,  with  ulive-greea 
yellowish  brown  blotches.  Its  favourite  game  is 
the  lark,  but  it  preys  upon  all  small  birds.  Partridges 
wmI  quails  also  beeomo  fioqoMit  victime  to  it*  oMiage 
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anil  rapncif y,  in  which  qualities,  diminutiTe  aa  it  is.  it 
vit  lils  t<i  none  of  its  tribe.  I*ossi-<Mti>f  a  creut  U-ngrli 
aiid  power  of  witi^',  the  tiik'lit  of  the  bobl)^  U  won- 
derfully rH|)i(i,  aiul  can  lie  ^^upported  with  undi- 
iniiii»bed  vigour  for  a  considerable  tiaie.  When 
bawkiDir  wait  keenlj  fitUowed,  ^  htAA)f  WM  trained 
to  tbe  panyit  of  fomg  pirtiidlfw.  mI^im,  and  larks . 
It  {«  of  elvgant  rano,  lad  raemblM,  in  miniature, 
the  ptTejfrinc  falcon.  The  wirp*,  when  clo>eiI,  gcne- 
raliy  reach  Wyoiid  the  end  Ot  the  tail.  Airordin^f 
to  Temminck,  it  is  cominon  throuk'hoiit  Murope 
during  tbe  Nuniiner  months;  but  retirea  to  warmer 
regions  at  tbe  approach  of  winter. 

Tke  Kettrel — Tbe  kestrel  is  distinguisher!,  not 
only  by  tbe  symmetry  of  its  form  ana  its  ekgant 
pluiiiiik'f,  but  by  tbe  peculiar  gracefulness  of  its  llight, 
and  tbe  manner  in  which  it  frequently  remains  sus- 
pended in  tbe  air,  fixed,  as  it  were,  to  one  spot,  by 
a  quivering  play  of  the  winjp,  scarcely  perceptible. 
It  i.«  one  of  our  commonest  indigenou.*  species,  'and 
it  widely,  spreail  through  tbe  kingdom.  Upon  the 
'approach  of  spring  (or  the  period  of  iueiilMition),  it 
resorts  to  rocks  mid  hi>;h  cliffs.  The  nest  consists 
of  a  ffvv  ^(tirks  ioo-K'ly  put  together,  and  sometimes 
lined  with  .1  little  htiy  or  wool ;  and  is  [daced  in 
some  pre  vice,  or  on  a  projecting  shelf  The  eggs 
are  from  four  to  six  in  number,  of  a  reddish-brown 
rni.nir,  with  darker  blotcbea  end  varieg»tMai.>-It 
preys  upon  tbe  different  epedei  of  mice,  wbieb 
it  liiiiiis  for  from  tbe  elevated  station  at  which  it 
usually  soars,  and  upon  which  it  pounces  with  tbe 
rapidity  of  an  arrow.  'J'ho  k<strel  is  easily  re- 
claimed, and  was  formerly  trained  to  tlie  pursuit  of 
larka,  enipea,  md  young  partrid^ei.  it  is  a  spe- 
cies, in  point  of  geognipfaieal  dUtnbution,  very  wide- 
ly spread,  being  found  fai  all  parte  of  Europe  and  in 
America- 

The  GosAaic*.— The  goshawk  is  licparately  noticed 
in  tbe  article  Go>^ti  a  w  k . 

7He  Sparrow-hawk. — The  sparrow-hawk,  a  de- 
structive and  well-known  species,  is  remarkable  for 
tbe  great  di&rence  in  Mxe  between  tbe  male  and 
femiue;  the  fbrmer  aeldom  measuring  twrelre  inches 
in  length,  whilst  the  latter  often  exceeds  fifteen 
inches.  It  is  one  of  the  boldest  of  its  genus,  and 
tlie  female,  from  her  superior  size,  is  a  fatal  enemy 
to  partridges  and  other  game,  as  well  as  pigeons. 
It  dies  low,  skimming  over  tbe  ground  with  greut 
swiftness,  and  pounces  its  prey  upan  ibe  wing  with 
unerring  aim.  The  force  of  its  stroke  is  saeb  as 
generally  to  kill,  and  sometimes  even  to  force  out 
the  entrails  of  its  victim.  It  is  coumion  in  uiost 
parts  of  the  kingdom,  but  particularly  frequents  tlie 
lower  grounds,  and  well- wooded  enclosures.  It 
builds  in  low  trees,  or  thorn-bushes,  forming  a  shal- 
low and  flat  nest,  composed  of  slender  twigs»  and 
very  similar  to  that  of  tbe  ring-dove  bat  latber 
laiger.  It  will  oecasiohally  occupy  th^  deserted  nent 
of  a  crow.  Tbe  sparrow-hawk  is  very  widely  dif. 
fused,  and  found  in  nl\  jinrts  of  Kurupe,  In  the  da\  s 
of  falconry  it  was  trained,  and  much  af^roved  in  t^e 
pursuit  of'  partridges,  quaila,  and  AMliy  otbcff  birdf, 

HAWKBIT.  SeeAPAiwu. 

HAWK£8.   See  Blais. 

HAWKUKO.  SeeHAWKWtn. 

HAWK'S-TSEARD.    Set-  Cuki'is. 

HAWKWJiED,  — bot»nicaliy  IlUracium,  A 
largo  genua  of  ticrbaoeoaB  plants,  of  Uio  succory 
dirisioa  of  the  compoeite  order.  Seventeen 
species  grow  wild  in  Britain  ;  tipwnrds  of  one 
hundred  species  have  been  iutroduved  Irotu  other 
oountries,  piriiicipaJlj  in  Continental  Europe; 
and  at  least  a  score  of  other  species  have  been 
described,  A  few  of  the  spcciee  have  eimplc^ 


one-flowered  scapes ;  a  few  have  tnanj-flowcxcd 
MHtpefly  and  genmlly  m  seanty  foliage;  about  a 

score  are  stoloniferously  creeping ;  and  the  rest, 
whether  their  leaves  be  nincinatc,  serrate,  or 
entire,  are  readily  diatingiuahaMe  from  the  other 
three  proupa  by  the  comparative  Icafiness  of 
their  atems.  All  the  species  in  Britain,  native 
and  ezoUe,  with  bat  one  exception,  are  perennial- 
rooted;  all,  with  three  or  four  ezocptions,  are 
yellow^flowercd ;  all.  with  one  cxceptitm,  are 
quite  hardy ;  aud  tlm  plaiuest  liuvc  a  cuusider- 
ablc  proportion  of  coarse  beauty,  while  many 
are  handsome,  and  a  few  -^t^  r!  r^ant,  and  well 
worthy  of  a  place  in  tbe  tlower>garden.  Most  of 
(he  indigenoui  apecies  occur  in  anoh  iltQatBona 
a.s  to  be  ornaments  to  the  landscape,  and  not 
weeds  in  the  field  i  and  one  very  beautiful 
species,  If,  uwMUOmi,  haa  Iwen  tuooeMlallj  oaed 
for  yicldin{^  a  good  and  peniioncnt  dye. 

The  alpine  hawkwccd,  JI.  aljnnum,  grows  on 
mountainous  rocky  situations,  is  usually  6  or  8 
inches  high,  has  a  one-6owered  scape,  and  carries 
a  yellow  bloom  in  July  and  August. — The  r  ar 
hawkweed,  JI.  aurieuia,  grows  on  the  uiouutaius 
of  England,  but  not  of  Sootbuid*  ii  90  inches 
high,  has  a  stoloniferougty  creeping  habit,  and 
blooms  in  July  and  August. — The  orange  hawk- 
weed,  ff.  tmroHtiacum,  grows  in  the  woods  of 
Scotland,  but  not  of  England,  is  20  inches  hij^h, 
has  a  Btoloniferoualy  creeping  habit,  and  carries 
orange-coloured  flowers  in  June  and  July. — The 
doubtful  hawkweed.  If,  dulium,  is  a  dwarfish  and 
beautiful,  stolunirerous,  yellow-flowered  native  of 
the  hills  uf  botli  England  and  Scotland,  and 
blooms  at  the  end  of  summer.— mouse-ear 
hawkwccd,  //.  piloseUa,  inhabits  dry  pasture 
grounds,  is  6  or  8  inches  high,  and  stolonifcrously 
creeping,  and  produoes  bsaatifnl  yellow  flowers 
from  May  till  July. — Lawsun's  hawkweed,  //. 
Lawtoni,  is  a  handsome,  dyrarfish,  scarce,  many- 
flowered  native  of  the  norilk  of  England,  blooro- 
ini,'  in  June  and  July. — The  toothed  and  the 
suit  hawkweeds,  //.  ''rr/'rulafniH,  and  //.  )»'Jie, 
arc  leafy,  yellow-fiuwered  natives  of  the  woods  of 
Scotland,  nbout  a  foot  high,  and  blooming  at  the 
end  of  summer. — The  prcnanthu8-like  hawk- 
weed,  H.  pmtanthoide*,  is  24  or  inches  high, 
and  inhabits  the  banks  of  Scottish  stecanis,  and 
is  eotnetimes  mistaken  for  the  toothed  species. — 
The  spotted,  the  wood,  the  wall,  the  lungwort 
and  tlw  eeiinlhe^e  hawkweeds,  IT.  maeH&rtum, 
//.  tylvalicumj  II.  murorum^  II.  puhnwiariumy 
and  H.  cerinthoidei^,  are  leafy,  yellow-Howered 
natives  of  rocky  situations,  blooming  at  the  end 
of  stimnicr,  and  usually  about  20  inches  high, 
all  five  in  Pcotland,  but  only  the  three  first  in 
England. — The  villous  hawkweed,  11.  vUlotuni^ 
is  a  bsautifiil,  yellow-floweMd  native  of  fha 
rocky  parts  lofty  Scottish  inountuins,  abottt  a 
foot  high,  and  Uooming  in  July  aud  August. — 
The  nmhelled  and  dyc-yielding  hawkweed,  //. 
in/(/itl{aii/m,  inhabits  the  woods  of  both  Scotland 
and  Enghind,  baa  a  leafy  stem,  grows  3  or  4  leet 
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high,  tad  ttirfw  ydlow  flowen  from  July  to 

September. — Thf  most  omamcTital  of  the  exotic 
species  are  JJ. /oiiosum,  longifUium^  sitbauduntf 

HAWORTniA.  A  genus  of  small,  curious, 
grotesque,  evergreen,  herbttceotts,  Capo^f-Good- 
]lop<>  plants,  of  the  aloe  £tirion  of  the  day-lilj 
order.  About  seventy  species  bare  been  intro- 
duced to  the  hotbouses  and  greenhouses  of 
Britain;  and  these  vary  in  height  from  3  to  18 
ittchcs,  and  have  the  nine  raeeuleiit»  fleshy, 
greyish,  odd-looking  npppnmnce  ns  tho  gasterias 
and  the  apicras,  and  assort  well  with  the  most 
grotesque  of  the  eohinocaeti,  melocBcti,  and 
Triamillarias.  The  clammy  Fpccins,  ff.  nacom, 
is  both  the  longest  known  and  the  tallest,  and 
wtt  efaMwd  by  l^meua  u  a  true  aloe,  under  the 
name  of  Aiot  viWom.    Si?c  tlio  article  Ai.oe. 

HAWTHORN,— botanically  Cratcegus.  A  large 
and  important  genus  of  hardy,  ligneous,  orna- 
mentnl,  and  usefol  pbnta,  of  the  apple-tree 
division  of  the  rosaceous-flowering  ordt  r.  Two 
species — one  of  them  oomprvhending  very  many 
varietfes— grow  wiU  ia  Britsiii;  aboat  50  hew 
been  introduced  from  other  countries ;  and  a  few 
more  have  been  described.  All  are  naturally 
either  tall  shrabe  or  small  tren,  of  from  10  to  SB 
fi'L't  in  height ;  the  leaves  of  moat  arc  much  cut 
and  serrated  \  the  flowers  of  all  grow  in  corymbs, 
and,  #ith  the  exoeptlon  of  one  or  two  varieties, 
are  white-coloured;  the  bncteM  are  subulate 
and  deciduous;  the  calyx  has  an  arccolatL'  tuhc, 
and  a  ilvu-ckft  limb;  the  petitls  are  round  and 
spreading ;  the  ovarittta  ie  from  two-celled  to 
five-celled ;  the  styles  vary  in  number  from  one 
to  five,  and  are  glabrous ;  and  the  fruit  is  a  small, 
fleshy,  OTate  pome,  oleeed  by  the  oaloined  teeth 
or  thickened  disk,  and  containing  a  hard  bony 
putamen.  Two  species,  inclusive  of  some  varie- 
ties, are  evergreen;  and  all  the  other  ipeeieo, 
exclusive  of  two  or  three  of  their  varieties,  are 
deciduous.  The  popular  name  hawthorn  alludes 
to  the  fruit  and  the  spines  of  the  plants, — the 
formmr  called  haws,  and  the  Utter  so  strong  and 
numerous  as  often  to  occasion  the  plants  to  be 
called  '  thorns  *  distinctively  or  par  ez(^ence 
and  the  botaideal  aame  erati^n*  <*  fonaed  from 
a  Greek  word  signifying  'strength,'  and  alludes 
to  the  hardness  and  durability  of  the  timber. 

The  hftwthonu  end  all  ether  genera,  aad  even 
all  other  families,  of  tall  shrubby  plants,  both  in 
the  number  of  their  objects  of  individual  beauty, 
and  in  the  great  scope  and  high  picturesqueness 
of  their  variety  of  habit.  They  comprise  almost 
all  the  shapes  and  figures  which  the  eye  of  ta.-'tc 
pronounces  elegant  in  shrubs ;  and  most  of  tlrcm 
oomhine  widi  their  eleganee  of  form  gtsnt  beaatj 
of  both  flower  and  fruit.  "  Who,"  says  a  peri- 
odical writer,  "  is  not  charmed  with  the  simple 
beauty  of  the  *  May,"  blooming,  as  it  does,  the 
harbinger  of  summer  ?  Who  is  n(»t  gratifii  d  l>y 
its  peculiar  fragrance,  when  inhaled  with  aU  the 
Irci-hncss  of  a  spring-tide  mondagt  Who  is  not 


pleased,  qala,  to  see  the  eoaatlem  haws  upon 

the  hawthorn  houghs,  rivnlHTig  even  the  berries 
of  the  holly  in  their  crimson  hue,  and  decking 
the  leaHess  hnnehes  with  alt  the  pride  of  plenty  7 
Surely  none.  All,  even  the  niost  Buperficial 
obeerverSi  share  in  the  general  satisfaction. 
Bat  tiiese  are  popular  feelings, — ^incited  perhaps 
by  some  mighty  inward  principle,  but  still  inex- 
plicable. Yet  the  eye  of  taste  is  equally  capti- 
vated by  less  glaring  and  prominent  though 
equally  characteristic  features  to  Iw  found  among 
the  '  thorns.'  The  varied  outline  and  aspect  of 
the  different  kinds,  the  many  forms  and  figures 
to  be  found  among  their  foUage,  the  charming 
colour  of  the  flowers  of  some,  the  diflerent  tints 
of  .their  fruit, — these  and  such  characters  are 
suffioient  to  elldt  the  approbation  of  these  who 
look  deeper  than  the  surfacu  of  thingn."  "  Whe- 
ther as  small  trees  or  as  shrul)8,"  says  Loudon, 
"they  are  all  admirably  adapted  for  planting 
grounds  of  limited  extent,  and  especially  for 
small  gardens  in  the  neighliourliood  of  large 
towns.  They  are  not  only  highly  beautiful  when 
la  flower^— a  period  which  extends  ftwn  the 
beginning  of  April  to  the  end  of  July,  commenc- 
ing with  C.  purpurea,  and  ending  with  C.  cordata, 
-Ami  also  whea  they  are  oovered  with  ripe 
fruit, — which  includes  a  pi  r:  .1  commencing 
with  C.  purpurea  and  C.  nigra  in  the  beginning 
of  July,  and  continuing  till  the  blowing  spring 
and  summer,  C.mejticana,  C.  virgin  ica,  and  some 
other  species  retaininf^  fh"ir  fruit  all  the  winter. 
Of  all  the  genera  of  hardy,  deciduous,  ligneous 
plants  in  cultivation  in  British  gmtdens,  there  it 
not  one  whicli,  taking  it  altogctherp  oan  be  Com* 
pared  with  the  genus  CratiPgus." 

Hawthorns  are  fhTOurite  plants  of  all  dasses 
of  our  population,  from  the  peasant  to  the  prince, 
from  the  hobnail  to  the  eavui,  and  from  the 
little  child  to  the  oetagenarian ;  yet  though 
everywheva  common,  and  universally  familiar, 
they  possess  sucli  lofty  beauty  and  powerful 
fascination  as  never  to  become  vulgarized  or  to 
sufler .  neglect.  They  seem  also  to  have  been 
general  favourites  in  all  ages  of  mankind ;  and 
they  have  identified  themselves  with  many  a 
popular  obsertanoe^  whether  poetical,  tatal,  or 
superstitious.  Hawthorn  boughs  were  carried 
by  the  brides  of  Athens  to  the  hymeneal  altar ; 
hawthorn  flambeaux  were  burned  both  at  that 
altar  and  in  the  nuptial  chamber ;  hawthorn 
flowers  and  branchlets  were  carried  by  the 
Athenian  girls  to  adorn  their  companions  and 
friends;  and  hawthorns,  in  connexion  with  such 
n sages  as  these,  were  regarded  by  the  Athenian 
people  as  the  emblem  of  hope.  Hawthorn 
floweia  and  boughs  were  tiaaled  la  a  dmilar 
festal  and  symbolical  manner  by  the  Romana 
Garlands,  wreaths,  and  festoons  of  hawthorn 
flowers  were  hung  and  twined  by  the  aaeient 
Anglo-Sexons  and  by  the  English  of  the  middle 
ages,  and  of  almost  modern  times,  upon  the  sum- 
mit and  shaft  of  the  maypoks,at  the  rural  merry* 
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iimkinps  on  the  first  of  May  ;  and  "  this  rustic 
uiuuscment,"  we  are  told,  "  was  evidently  intro- 
duced by  the  Romans,  a%  wc  sec  in  it  the  remains 
of  their  ancient  games,  Floralia,  that  were  insti-  ; 
tut«d  ia  Borne  as  early  as  the  time  of  Romulus, 
and  whieh  the  Pliooeutaiid  SabimM  ohMiind  in 
,  even  earlier  days."   Hawthorns  are  supcrstiti- 
I  ously  believed,  by  the  peasantry  of  some  parts  of 
I  Fnmoe,  to  emit  Hghs  Mid  groans  on  Good  Friday, 
;  and  to  be  protections  against  lightning;  and 
j  j  they  are,  therefore,  regarded  as  the  emblem  of 
i ;  lamentation^  and  bunches  of  them  are  worn  in 
1  the  people's  hats  during  thnnderstonns. 
j      The  common  hawthorn  or  whitethorn,  Cratrr- 
gut  ojryacantAa,  called  by  some  botanists  Meapi- 
1 1  lut  oxiftmMtha,  is  indigonons  in  hedges,  copses. 
I    thickets,  and  hi^li  open  fields  in  Britain,  and 
1 1  also  grows  wild  over  all  Europe.   It  is  naturally 
1 1  a  tall,  unoooth,  irregular  shrub,  of  about  15  feet 
j'    in  height;  hut,  in  many  eituations,  it  assumes 
widely  different  forms,  and  comprises  a  great 
number  of  perfectly  distinct  varieties ;  and  when 
trained  up  as  n  standard,  on  the  most  congenial 
soil,  it  becomes  a  tree  of  40  or  45  feet  in  height, 
with  a  tall  stem,  and  a  full,  spreading,  round 
head.  It  eminently  posoossss  the  capacity,  which 
is  common  in  some  degr'^  tr  all  the  species,  of 
either  assuming  a  strictly  dendritic  diaractor, 
with  naked  trunk  and  arm^like  hvandnes,  or  of 
sitting  close  to  the  ground  as  a  dense  Lush,  with-  \ 
out  any  visible  or  obvious  Stem,  and  \vith  an 
almost  equal  density  of  brandiletsand  spray  and 
spines  from  the  root-crown  to  its  loftisst  series 
J     of  shoots,  ^Ir.  Marshall  rii  ntions  a  youn*^  thriv- 
I     ing  hawthorn,  wuii  a  clear  stem      fctrt  high 
and  {j\  feet  in  girth;  Mr.  Marsham  speaks  of 
i    one  in  the  vicinity  of  Norwich,  whose  stem  in 
]    175S  was  upwards  of  9  feet  in  girth  at  4  feet 
from  the  ground,  and  one  of  whose  anus  extend- 
j     ed  upv.  arrl-  of  21  feet  ,  nnd  a  well-known  haw- 
thorn at  Duddingston,  in  the  vioioit/  of  Edin- 
burgh, in  1836,  measured  !(%  feet  round  the 
j     stem  a  little  above  the  roots,  0|  feet  round  the 
stem  at  3  feet  from  the  ground,  and  had  a  to- 
tal height  of  43  feet,  and  a  diameter  uf  44  feet 
through  its  head.   Bat  ^e  phmt  admits  of  be- 
infT  trained  into  almost  any  form ;  and  it  yields 
so  hardily  and  patiently  to  the  discipline  of 
I    training  as  to  retain,  in  even  the  most  lepmsive 
and  contorting  circumstanoei^n  large  proportion 
of  its  native  grace  and  el^nea.  In  its  grand 
usee  as  the  Ikvourite  material  for  hedges,  too, 
^  it  branches  out  into  innumerable  ramifications, 
and  is  armed  in  all  directions  with  strong  thorns, 
and  may  be  so  managed  as  to  present  a  barrier 
inipenetraltle  to  any  kind  of  cattle,  and  not  with- 
out difhculty  to  ho  passed  o%'er  hy  such  disor- 
derly persons  as  might  wish  improperly  to  in- 
trude upon  the  rights  of  othen.  Kitted  by  na- 
ture to  assume  a  close  and  compact  texture, 
which  it  possesses  most  fully  during  the  expan- 
sion ef  its  IcKves^  hwt  lefcdns  too,  in  *  eonridera- 
ble  dfgrae,  nftsr  these  have  JUIbil  «C  it  is  not 
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without  the  advantage  of  breaking  the  force  of 
stormy  winds,  and  mitigating  the  severity  of  the 
weather  in  flavour  of  the  vegetable  and  animal 
,  life  which  it  is  tfipdnted  to oielose.'*  Bee  the 
article  Uedqb. 

The  stem  and  brandies  of  the  common  haw- 
thorn, as  to  comparative  crectncss  and  mutual 
disposition  and  aggregate  habit,  differ  somewhat 
widely  aooording  to  the  varietiea  of  the  spedes  *, 
but  the  stems  of  the  kinds  most  suitable  for 
hedges  are  stiff*,  erect,  parallel  and  close  to  one 
another,  and  clothed  with  smooth  and  shining 
bark.  The  spines  also  are  various ;  but  those  of 
the  good  hedge  kinds  are  sharply  pointed,  of 
medium  length,  and  of  dark  purple  colour.  The 
leaves  likewise  are  oonsideraUy  diversified ;  Irat 
th'jse  of  most  of  tlie  varieties  are  obovate-cunei- 
form,  glabrous,  shining,  and  deeply  cat  into  tri- 
fid  and  pinnatifid  divisions.  The  flowers  are  co- 
rymbose and  richly  fragrant,  and,  except  in  a 
few  varieties,  are  white ;  the  calyxes  are  acute 
and  glandless ;  and  the  fruit,  Uke  roost  of  the 
other  features,  has  a  various  character,  but  in 
most  instanoss  IS  ncar^  insipid  and  has  a  dark- 
red  colour. 

The  timber  of  the  common  hawthorn  has  a 

white  colour,  with  a  yellowish  tinge  ;  and  it  has 
a  fine  grain,  and  takes  a  beautiful  polish ;  but  it 
is  very  liaid,  difficult  to  work,  and  liable  to 
!  warp, — and  it  seldom  can  he  obtained  in  suffi- 
cient volume  for  any  of  the  ordinary  purposes  of 
carpentry, — and  it  is,  therefore,  comparatively 
little  used  in  the  arts.  It  is  employed  princi- 
pally for  Walking-sticks,  flails,  hammer-handles, 
mallets,  the  teeth  of  mill-wheels,  and  clubs  for 
phiying  at  golf.  The  freshly-lopped  branches 
bum  almost  as  freely  as  the  dried  wood,  and 
give  out  great  heat  during  combustion ;  so  that 
they  make  good  fUel,  and  are  naed  in  England 
f(ir  heating  ovens.  Whenever  a  felled  stem  is 
intended  to  be  used  for  timber,  it  ought  to  be 
immediately  cut  into  planks  and  dried;  for  if 
allowed  to  lie  some  time  uncut,  it  will  rapidly 
undergo  incipient  eremacausis,  and  become  brit- 
tle and  worthless.  The  roots  were  formerly  used 
for  making  comhs.  The  fruit  is  eaten  by  the 
peasantry  and  hy  children  in  Britain  and  other 
countries ;  it  is  grecdUy  devoured  by  gallinace- 
ous game-fowls  and  many  othsr  kinds  of 
lii;J  ;  nn  1  it  h  employed  by  the  inhabitants  of 
Kau:tschatka  for  making  a  sort  of  wine. 

So  many  as  30  distinct  atid  permanent  varieties  of 
the  common  hawthorn  are  mentionsd  in  London's 
'  Hortus  BritaBnieas;'  probably  as  many  mors  are 
known  to  some  nurserymen ;  and  fuiHtive  or  seedling 

varieties  are  ntnltitudinous  as  to  be  pa>it  reekon- 
iur.  We  bIirU  Ritccinctly  notice  soine  of  the  most 
distinct  luid  licst  known  varieties. — The  zig"/J«K  hawr- 
tborn,  C.  o.Jiexuota,  grows  in  a  spreading  manner, 
is  naturally  about  15  feet  high,  and  has  its  smaller 
branches  curiously  twisted  in  the  way  of  sigsag — 
The  early-flowenng  bawtbom.  C.  o.  jmeeo*,  origi- 
nated loiip  ftpo  at  Gla.'itonbury.  and  i«  separately  no- 
tired  in  the  littie  article  iiLANTUNUoav  THoaji.«— 
The  wooUy-frnitsd  hawthorn,  C.  e.  srioesrpe,  grows 
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wild  in  the  woodi  of  Britain,  ii  naturdly  a  •mall  ro- 
bittt  tree  of  about  15  feet  in  bet^ht,  hm  a  spresding 

habit  and  Inrge  leaves,  t<!  one  of  fhc  lnte?t  varietit's 
in  exfoliating,  is  vnry  [irctlitic  in  (lowers.  Hnd  h;is  its 
fruit  woollv  when  yoiirif  and  red  when  riiaturr. — 
The  beadvJ-tiowertiig  hawthorn,  C.  o.  capitata,  has 
an  erect  habit,  and  ditfert  from  the  preceaing  chiefly 
in  beii>g  le«s  spreading  or  more  fiiatigiate,  and  in 
producing  it*  flower*  in  doee  bead*  at  the  extremity 
of  the  branches.  The  Siberian  or  one-styled  haw- 
thorn, C.  o.  sibirica  or  C.  o.  monogyna,  waa  ititro. 
dared  to  Britain  frimi  Siberia,  has  a  dwarf  s[ire;i<iuii; 
habit,  and  in  miid  »ea»ons  comci  very  early  into  teat, 
and  »oinetinie:»  flowers  in  January.  The  yellow  or 
)7o1{!en.fruitcd  hawthorn,  C.  o.Jiava  or  C<  aarca, 
has  u  dwarf  and  spreading  habit;  and  its  fruit  i» 
roundish,  golden-yellow,  and  rcniBrkably  iweet,  and 
hangs  on  the  tree  throughout  the  winter.  The  dou- 
tile-iluwering  iKiwthorn,  C.  i>.  jhirc-jilt  no  or  C.  o. 
muluplex,  i»  a  very  beautiful  (ilant,  with  a  compact 
habit,  and  white  double  tl(jwi  is,  whu-li,  in  some  sit- 
uations, die  off  a  pinkish  or  reddi^h  colour.  The 
shining-leaved  hawthorn,  C.  v.  lucida,  is  probably 
the  aingle^floweriiiK  variety  of  tbe  preceding.  The 
obtiiteJobed  bawtnom,  C.  o.  •Afasofii.  waa  Intro- 
duced to  Hritain  about  25  yeairs  ago  from  France, 
ujid  has  rather  a  s|ireaduti^  habit,  and  small,  flat, 
shining  leaves.  (VU's  hauthorn,  C.  o.  Celtiana, 
occurs  only  in  gardeiiit  and  shrubberies,  and  has  a 
lender  fastigiate  habit.  The  yellow  varicgated- 
kaved  bawtbom.  C.  o./oUis  aureis,  belongs  dso  to 
gatdene,  and  is  dietingoiebed  by  tbe  yellow  variega- 
tion  of  its  foliage;  but  though  its  kaves  are  sIkhw 
when  unfoldin>f,  they  afterwards  look  ragged  mid 
diseased.  The  w  hite-variegated-lea\ ed  liawthorn, 
C  o.  Joiiis  itrijtnuis,  belongs  likewi»e  to  gardens, 
and  h  dist^ngmslied  i>y  the  wliite  variegation  of  its 
foliage.  The  oak-l«av«d  hawthorn,  C.  o.  fiurei/a-> 
lUt,  waa  introditeed  to  Britain  abottt  14  yean  ap^o 
from  north-western  Germany,  and  has  a  robust 
growth,  an  erect  habit,  and  red  fruit.  The  Tran- 
sylvanian  hawthorn,  IL  o.  Iriin>.;/lvanica,  holds  a 
doubtful  place  between  the  uak-leaved  and  the  Si- 
berian varieties.  The  cut-leaved  hawtbom,  C.  0. 
lacintattf  WM  introduced  about  30  year*  ago  firom 
Sicily,  and  baa  a  very  cteiider  growrtb  and  a  some, 
what  pcndulou';  hahit,  and  i>  oiie  of  the  earlie^t  in 
exfoliating.  The  hiakt-leaved  or  pectinated  liaw- 
thorn,  C.  o.  ptcrifolia  or  C  v.  perlinato,  is  nearly 
allied  to  the  preceding.  Tbe  pcndulou.s  hawthorn, 
C  o.  pendulo,  it  a  hybrid,  has  a  drooping  hahit,  no 
elegant  outline,  and  red  fruity  aiul  is  early  in  exfoli- 
ating. Queen  Mary's  thorn,  C.  o.  regina,  originated 
in  the  ^pirdens  of  Scotland,  and  resembles  the  pen- 
dulous in  hnbit  and  elegance,  and  u«uftlly  attains  a 
height  of  about  30  feet.  The  upright  hawthorn, 
C.  o.  itricta  or  C.  o.  riqida,  is  a  hybrtd  ot  little 
more  than  20  years'  standing,  and  has  a  very  marked 
fastigiate  habit  similar  to  that  of  the  Lombardv  pop- 
Ur.  Tbe  roseate-flowered  bawtbom  or  nns-May 
or  scarlet  thorn,  C.  o.  roua,  occurs  wild  in  the 
hedges  and  thickets  of  Britain,  and  has  purple-col- 
oured flowers,  and  has  long  been  well  knuwii  and 
univerituily  admired.  The  scarlet-tlowcred  haw- 
thorn, C.  o.  punicea,  C.  o.  eltiiant,  or  C  o.  roaea 
mpcrha.  ditfers  from  the  roiteate-flowered  in  liaving 
a  darker  and  richer  red  in  it.<«  llowers  Tbe  doublo- 
flowered  acarlet-blosi«otned  hawthorn,  C.  o.  punicea 
fiore-pleno  or  C.  o.  rotea  Jlore-pUno,  differs  from  the 
preceding  in  the  doiiliienesB  of  its  flowers,  and  may 
be  pruLiitblv  f«;guriit'd,  when  in  bloom,  as  the  most 
beautiful  plant  of  the  whole  bawtbom  genui.  Tbe 
black'fruited  hawthorn,  C.  o.  melanocarpa,  C.  o. 
fitttt  or  C.  o.  piati/pki/Ua,  was  introduced  nearly  30 
years  ago  from  Taurta,  and  ha*  a  robust  growth,  a 
spreading  bsbit,  black  firuit,  and  an  ordinary  height 
of  about  90  fiiot.   Tbe  sbarp-Icuvcd  bawtboni,  C. 


o.  omiyfliK,  was  found  in  a  bed  of  seedlings  at  Son- 
erford  Hall,  and  ha*  small  leaves,  and  a  very  slen- 
der, dilTiise,  and  somewhat  pendulous  habit,  and  is 
one  yf  the  most  graceful  and  barul'<ome  of  the  whole 
family.  The  purple  hawthorn,  (\  >.  j/urpurea,  is  » 
British  hybrid,  and  is  distinguished  by  the  purple 
colour  of  it*  shoots.  The  eastern  or  Oliver's  haw- 
thonit  C,  o.  erigntaiU  or  C.  o.  Olivtriana,  was  in- 
troduced nearly  SO  years  ago  from  Asia  Minor,  and 
has  white  blossom*  and  an  ordinary  height^  of  about 
20  feet.  The  orange  hawthorn,  C  o,  aurantiaca, 
originated  in  Ayrshire,  and  is  distinguished  by  the 
oriifige  colour  of  its  fruit.  The  wbite-frutted  haw- 
thorn. C.  o.  Uucocarpa,  grows  wild  in  BritSlD,  and 
iias  whitish-coloured  baws. 

Tbe  other  spedes  of  bawtbom  new  In  Britain  de- 
serve, in  tbe  aggregate,  fully  more  attentioa  than 
even  the  varieties  of  the  common  hawthorn.  Col- 
lections of  specimens  of  both  the  specie*!  and  the  va- 
rieties  are  now  practically  regarded  us  one  ot  the 
most  beautiful  and  appropriate  departn)ents  of  arho- 
returns,  public  gardens,  and  public  nurserv-grounds; 
and  very  fine  and  extensive  ones  may  M  seen  in 
places  where  they  themselves  cmstttim  «M-fottrtb 
or  one-third  of  all  the  ligneous  plants  within  tbe 
grounds;  while  several  comph'fe  and  quite  normal 
ones  have  been  forjued,  narticuUrly  in  tiie  garden  »f 
tiie  London  Horticultural  Society,  and  in  the  grounds 
of  Messrs.  F.nddigt";,  the  eminent  nurserytnen  of 
Ilarkiiey.  ,\11  the  species  may  be  comprehensively 
reduced  to  seven  clasaea,-.tbe  Oxyacantbm,  or  those 
which  a^ree  in  general  eharacters  with  tbe  eoimnon 

haw'li   ll:e  Microcar[ia',  with  spines  few  and 

large,  ilo.itri^  gmall,  coryniboiis.  and  very  late  in 
bIfMjiiiing,  and  fruit  small,  round,  and  red. — the 
Aronia*  or  Amroli,  with  few  or  no  spines,  shining, 

fiubescent,  wedge-shaped,  tbree<«lcft  or  many-cleft 
eaves,  and  large,  roiuid  CMT  pear^abapcd,  red  or  yel- 
low, eatable  ft-nlt,— tbe  Coednem,  with  tall  ttcm. 
vigorous  growth,  cordate,  lobed,  arutcly-serratcd 
leaves,  large  llowers,  and  large  fruit,  — the  CruS- 
(ialli.  with  very  htrge  and  cock-.pur-like  .spines,  un- 
iobed  leaves,  and  Ktnali  or  moderately-sized  fruit, 
passing  at  tbe  period  of  maturation  from  dark-green 
to  tta, — the  Parvifolie,  with  small,  ovate,  notched 
or  serrated  or  bat  very  slightly  lobed  leaves,  and 
hard,  moderately  large,  green  or  greenish-yellow 
fruit, _an<l  the  Pyracantha,  with  evergreen,  amall, 
entire,  glabrous,  ovste-lanoeolatc  IcfttTC**  and OOmO- 
rous,  bright  coraUcoloured  fruit. 

The  Oxyacanth.e,  strictly  understood,  are  all  coro- 

Criscd  in  the  varieties  of'tbe  common  bawtbom; 
ut  they  may  also  comprise  five  species  which  some 
botanists  insist  upon  regarding  as  four  separate  sub- 
genera.— Douglas's  hawthorn,  C.  Dmtfhuii,  was 
intro<luced  about  16  years  sgo  from  nortb-westem 
America.  Its  ^(em  \i,  erect  and  from  10  to  16  feet 
high;  its  spinei^  arc  rigid  and  rather  numerous;  it* 
leaves  are  obovate,  unlobed,  saw-edged,  and  shin- 
ing, and  they  are  very  late  in  exfoliating  in  spring, 
and  become  leathery  and  purplish  in  autumn;  it* 
flowers  grow  in  middle-sized  bunches,  and  bloom  in 
May;  and  its  fruit  are  small,  dark-purjile,  with  soft 
and  watery  pulp,  and  drop  off  kuon  alter  thry  be- 
come ripe.— The  parsley-leaved  hawthorn,  C.  apii- 
fatia,  grows  wild  in  the  moist  woods  of  Virginia  and 
Carolina,  and  was  introduced  altout  35  years  ago  to 
Britain.  It*  stem  is  from  10 to  20  feet  high;  iu 
growth  is  weak ;  its  habit  is  loose,  straggling,  *'»d 
somewhat  pendulous;  its  s pities  are  few ;  it^  le.ires 
are  deltoid,  and  deeply  lobed:  its  flowers  grow  in 
i  small  bunches,  and  are  mnlcile-sized,  and  blomn  in 

{  May  and  June;  and  the  fruit  are  scarlet  The  va- 

!  rious-leaved  hawthorn,  C  heterophyUa  or  C.  »<«/>"• 
titana,  was  introduced  about  SOyeara  ago  from  North 
America.  It*  stem  is  from  10  to 90  feet  high;  in 
babit  is  dense-bNaded  and  fa*t%i«to  or  pynumdH* 
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its  leave*  have  ■  great  diversity  of  form,  but  arc 
usually  UnrpolBte-Funrate,  and  three-cleft  at  tbe 
apex;  its  flowiT'i  f^rvw  in  motlrnitt  ly-sized  bunches, 
and  are  1ar^M>  uml  numerous,  and  bloom  in  May;  and 
its  fruit  havi'  a  rich  crimson  colour,  and  are  narrow- 
er and  longer  \hm%  Xho^  of  tbe  common  hawthorn. 
This  Dpecieii  exfoliates  early  in  spring,  and  retains 
it9  (emg»  and  iU  fruit  tiU  very  late  in  autumn;  and 
both  it  and  tite  two  (blloni-ing  specie«  are  tpineless. 
— The  bliK  U-rfiiited  baivthorn,  variously  lallcd  (.'. 
uiyruL,  C  curpattca,  and  Mespilus  niijra,  is  a  imtive 
of  Hungary,  and  has  now  Urcii  inarly  'X)  years  in 
Britain.  Its  height  is  from  20  to  iiU  teet:  its  habit 
is  HMMive*  liaiidsomc,  and  somewhat  fastigiate;  its 
leaves  are  somewhat  wedfMbaped,  Biniiately  lobed, 
and  whitiib  below,  and  often  exfoliate  in  liarch  or 
February;  its  flowers  grow  two  or  three  in  a  Itaiicli, 
and  are  kmall,  and  bloom  in  April  or  Alay ,  ar  t!  its 
fruit  are  black. — The  purplc-liraiK  ;  , c  1  w  tliorn, 
C-  purpurea  or  C.  inngHtnea,  waa*  introduieti  about 
25  years  ago  from  the  Altaic  mountains.  Its  height 
is  about  IU  feet;  its  growth  is  rather  slow;  ita  ha- 
bit is  upright  and  rigid;  its  flowers  are  smoll,  and 
grow  in  middle-sized  bunches,  and  bloom  earlier 
than  those  of  any  other  hawthoni  except  the  Glas- 
tiii.l  nry  thorn;  and  its  fruit  nre  Mimll,  roiiiui,  Hiid 
usually  durk  (itjrplo.  A  \uriety  ot  it  ia  ealied  C  uU 
taica  or  C.  />.  uhuira. 

The  small-fruited  hawthorn,  forming  the  type  of 
the  Microcar{»!,  and  called  variously  C.  microcnrpa, 
C.  ipotAalata,  and  C.  Jbrida,  w  a  native  of  tbe  up- 
per districts  of  Oeoi^gia  and  Carolina,  and  has  now 
been  altout  40  years  in  Hriiuin.  Its  >fi  m  is  from 
to  15  feet  hijrh  ;  it^i  grow  tli  is  rather  *low;  lU  hubit 
is  spremiiiig  an<l  somewhat  drooping; ;  its  leaves  usu- 
ally grow  in  clusters,  and  are  oblong-spatbulate, 
bluntly  three-Iobed,  shining,  smooth,  and  Bandaoine, 
but  are  very  late  in  exfolMtang ;  iU  flowers  crow  in 
middle-sised  bunches,  and  are  smal),  end  bioom  in 
May  and  June;  and  it*  fruit  are  snnll,  >i-i'.,'!i(-red. 

and  inconspicuous  The  henrt-leu.i  ti  hawthorn, 

called  variously  C.  roniula,  C.  acvn  foUa,  (:.  popK^ 
^/olia,  C.  phitnofyrum,  and  Mcxpilua  actrifolia,  is 
a  native  of  hedges  and  rocky  places  throughout  tbe 

Katcr  part  of  N'orth  America,  and  was  brought  to 
tain  in  tbe  fbnrtb  deesd  of  last  century.  Its  stem 
is  end  and  from  15  to  25  feet  high ;  its  habit  is 
compact  and  close-headed;  its  leaves  are  cordate- 
ovate,  an^fularly  lobed,  shiniiij:,  uikI  deup  ^retn,  and 
vary  greatly  in  sixe;  and  its  flowers  grow  in  numer- 
ous, largvp  tttninsl  eorynibe»  uid  do  not  blooin  till 
4une. 

Tbe  aronia  hawthorn,  C.  aronia,  CJissa,  or  Mes. 
piltu  aronia^  coQStitiitiqB  tbe  tjrpe  of  the  aubgiaius 
Aroniip,  is  a  natfve  of  Greece  and  the  Levant,  and 

has  now  been  ru-arty  40  years  in  !5ritain.  lis  hi  i^;ht 
isi  from  15  to  'JO  feet;  its  Imhit  is  iMert  and  dense; 
its  leaves  cxfulaste  early  and  are  deeply  cut ;  its  flow- 
ers grow  three  and  four  in  a  buiich,  and  bloom  about 
the  end  of  May;  and  its  fruit  are  large,  yellow,  and 

rather  pleasantly  esculent  The  tansy-leaved  haw- 

thorn.  C.  tmmcetijblia,  C.  pinnata,  or  Afetpibis  tan. 
seetifoltn,  is  a  nativi:  rf  fin  rct<,  and  was  introdured 
about  GU  year!,  ago  to  lirUaui.  Its  hei^'ht  is  uhout 
15  teet;  its  j^'roMth  is  rohust;  its  hahit  is  fastijjiate, 
with  upright  rigid  branches;  its  leaves  are  )>inii!it  iliil, 
and  deeply  cut,  and  are  late  in  exfoliating;  its  tli>\v- 
ers  are  bme*  but  are  few^flowered  in  the  bunch,  and 
bloom  in  Mar  and  Jane:  end  its  fruit  are  globular 
and  yellowish -green.  Three  varieties  of  it,  —  the 
smooth,  from  Germany,  —  Lee's,  a  hybrid.  —  and 
Cels's,  somewhat  similar  to  the  eastern  hawthorn. — 

are  in  cuUiviiUon  The  Morocco  hawthorn,  (.'.  ma- 

roccma,  is  a  native  of  Morocco,  of  Palestine,  and  of 
Mount  Sinai,  and  has  now  been  about  25  years  in  Bri. 
tain.  It  is  one  of  the  OKnit  handsome  trees  of  tbe 
whole  £uiuljr  \  and  resembles  the  axtrole,  but  is  small- 


er in  all  its  parts,  and  more  fastigiate.  Its  leaves  are 
three-Iohed,  and  exfoliate  in  mdd  seasons  in  Janu- 
ary, and  continue  till  very  'nt(?  in  nitfnmn;  its  flowers 
grow  in  rather  hmall  buiiche^.  ai  d  are  pure  white 
and  very  fragrant,  and  bkxini  in  .May  and  June;  and 
its  fruit  are  yellowish-red. — Tbe  azarole  hawthoni, 
sometimes  called  the  azarole  medlar  and  the  axarole ' 
paar-tret.  is  noticed  in  the  article  AsABoi.B.-.-The 
eastern  faawtliom,  C.  oriataUt  or  C.  odontimma, 
is  a  native  of  the  Levant,  and  has  now  been  nearly 
40  years  in  Britain.  Its  height  is  from  15  to  20 
f<  1 1 ;  its  hal'it  is  low  and  spreading,  with  loose,  ra 
ther  pendulous,  and  very  hoary  branches;  its  leaves 
arc  late  in  exfoliating,  and  deeply  cut;  its  flowers 
are  large,  and  grow  in  small  bunches,  and  bloom  in 
May  and  June;  and  its  frdt  are  coral-coloured,  very 
aj,ri  l  ably  tasted,  and  go  profuse  and  brilliant  as  to 
rendi  r  the  tree  highly  ornamental.  An  exceedingly 
handiome  variety  of  it,  ( '.  o.  .vo/iyu  nfo,  has  blood- 
culoured  fruit.  —  The  iVIexicau  huwtborti,  C  mcxi- 
cana,  C.  *tipflucea,  or  C.  Lambtrtiana,  is  a  native 
of  the  high  Uble-Uuids  of  Mexico,  and  has  now  been 
about  24  years  in  Britain.  It  dilTers  sntTicicntly 
from  the  otner  Aroniie  or  Azaroli  to  be  regarded  by 
some  botanists  as  constituting  a  subgenus  of  its  own. 
It  iji  ever^'reen  when  plantiil  afjainsf  a  wall,  and 
subevergreen  m  a  iitaiidiird  in  ttiu»l  iiituatioi  s  arointd 
London.  Its  height  is  from  10  to  15  feet ;  it-  urowih 
is  vigorous;  ita  habit  is  rather  spreading;  its  leaves 
are  laife,  oval'lancrolate,  aotcheidp  and  serrated  {  its 
flowers  grow  in  iaige,  dense  bundles,  are  large  and 
white,  and  bloom  m  June;  and  Its  fruit  are  large, 
green  or  yeno\vi-h-f,'^reeti.  and  s;rnilar  in  a|.|iearanri'  to 
small  up]  les.  hut  searexfly  palatable, — and,  in  shel- 
tered situations,  they  tcmsin,  with  the  leaves, 
throughout  tbe  winter. 

The  scarlet-fruited  hawthorn  or  Virginian  azarole, 
C.  roccinea,  C.  atttioaliBt  OT  Meanbu  CDCCtnea.  con- 
stituting the  typeof  thesobf^nus  CbedneiB,  is  noticed 
in  the  article  AzAnoi.K.  Tour  varieties  of  it,  addi- 
tional to  the  normal  |'lanf,  are  in  enltivation, — the 
hir(,'est-Kaved,  from  France,  the  coralline,  \vith  fruit 
of  a  tine  coral  colour,  the  Neapolitan,  and  the  in- 
dented-Icaved  or  the  Georgian  The  glar dnlar  haw- 
thorn, C.  glandulosa,  C.  rvtundifoUa,  Pyrvs  ghndu- 
hta,  or  Meepilus  rvtundifoUa,  is  a  native  of  Canada, 
the  Allcgbanies,  and  the  Uocky  Mountains,  and  was 
introduced  to  Britain  about  the  middle  of  last  centu- 
rv.  Its  heii,'hf  is  from  12  to  l.'j  feet;  its  growth  is 
slow;  its  habit  ts  low,  eompaet,  buslij-beaiird,  ;ind 
somewhat  conical;  its  leaves  are  obovatc,  but  have  a 
cuneate  base ;  its  flowers  grow  in  rather  small  bunch- 
es, and  bloom  in  May  and  June;  and  its  fruit  are 
oval  and  scarlet.  Four  varietim  of  it  are  in  culti- 
vation,—the  subviUous,  the  tureulent-fhiitcd,  the 
sinall-fruitcd,  and  the  Ioi;;:-spincd.  —  The  dottcd- 
triiited  hawthorn,  C.  punclata  in  Me^piha  ivneifolia, 
is  a  native  of  the  woods  and  s>vanips  of  \'iij,'inia  and 
Carolina,  and  has  now  been  in  Britain  about  a  cen- 
tury. Ita  height  is  from  15  to  30  feet;  its  habit  is 
spreading  and  nearly  borizontalj  its  flowers  ere  large, 
and  grow  in  small  bunches,  and  bloom  in  May  and 
June;  and  it<<  fruit  are  larre,  red,  and  dotted.  Four 
varieties  of  it,  all  broiieht  from  North  Anierira,  are 
in  enltivation,  the  ri'd- fruitfd,  the  golden-truitid, 
the  upright-red,  and  the  short-spined  The  pear- 
tree-leaved  hawthorn,  C.  jnfrifolia,  C.  radiata,  C. 
Jiexvona,  C.  tmuntMOt  C.  taii/oiio,  C.  corm^'a,  or 
C.  /curo;)Ai!(}«f,  Hanativeof  woodsand  rocky  grounds 
from  Pennsylvania  to  Carolina,  and  has  now  been 
about  80  years  in  Britain.  Its  heii^ht  is  about  20  or 
■J/j  teet ;  its  habit  is  spreading;  its  liranches  arc  much 
twisted  aitd  generally  spineless;  its  leaves  are  ovate- 
elliptical,  deeply  indented,  and  exceedingly  large, 
but  ^1  very  early :  its  flowers  grow  in  larse  bunches, 
and  are  small,  and  bloom  in  June  and  JuTjr;  uid  its 
fruit  are  small  and  yellowish-red. 
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The  cork«pur  hatrtliom,  C.  erut-ffotfi,  C.  hcMa, 

C.  hyetnalU,  or  C.  cuneljblia — ar)il  reganlecl  In  ■<onn' 
botanists  a  medlar,  with  the  wiine  unrrrtHinty  <ir 
(]:vi-r~i!_v  i)t  specilir  name — grows  wild  in  woods  nnd 
liedjics  uuU  oil  the  hanks  of  rivers,  from  C«iiii<Ia  to 
Caruliiia,  anil  was  introduced  to  Britain  toward  the 
close'  of  the  17th  cctitiiry.  In  shcltvred  situations 
in  the  south  of  England,  it  is  a  Aubevergreen.  Ita 
height  if  from  15  to  20  feet;  its  leaves  are  ohovate- 
euneate;  it*  Rowen  pfTovr  in  pretty  large  clusters, 
arid  art'  s;iia!I,  aiul  Idooin  in  May  and  Juiif;  and  its 
fruit  aie  ftiituU  iiiiU  hCitrlet.  Seven  di*luict  asid  per- 
iiiatK  Mt  varieties  of  it,  all  North  American, —  the 
jivr»c«ntha.  leaved,  the  willow-leaved,  the  linear- 
leaved,  the  dwarf,  the  shining,  the  oval-leaved,  and 
the  plum-tree-leaved, — ere  in  eultiiration ;  but  the 
two  laat  ere  mmetimef  regarded  t^parate  species. 
— TIu'  cuiil-leaved  lianthorn,  C.  fiafifilta  or  C  e/- 
lijiiira,  v\,is  introduced  about  3(»  year*  a^'O.  Its 
liL'iL-ht  is  ahuut  30  feet;  its  habit  is  loose  and  spread- 
ing; its  branrhc-i  are-  very  «parinp!y  set  with  spines; 
it!!  leaves  arf  liroad  and  oval;  its  tlawersftro  Iwgfi 
and  in  middle-si^ed  bunches*  and  bloom  in  May  and 

June ;  and  its  fruit  are  red  The  plnm-tree-leared 

hawthorn,  C.  prvuif'fln,  C.  fnrotiniariii,  or  Aft^jtHm 
nruui folia,  was  introdm-ed  ab(jut  .Tt)  veurs  u^o.  Its 
lieight  al>out  it)  fi  i-t ;  its  habit  is  coin[)ac-t  and 
somewhat  erect  or  fastigiate ;  its  leaves  are  ovate ; 
its  flowers  are  small,  and  grow  in  unall  banrbei,  and 
bloom  in  Ua;  and  June;  and  ita  fruit  are  red. 

The  smalUleaved  hawthorn,  C.  parrifolit-JoSHeA 
also  a  Crata'gus  with  eight  other  specific  names,  ajid 
a  Mespilus  with  four  specific  names — is  a  native  of 
sandy  shady  woods  from  New  JlTsi  v  to  Carolina, 
and  has  now  been  upwards  of  140  >  tars  in  Britain. 
Its  height  is  from  4  to  6  feet;  its  hahit  is  dwnrfitih, 
rigid,  and  bushy;  its  leaves  are  small  oval-huiceolatc; 
its  flowers  grow  singly  at  the  end  of  the  twigs,  and 
bloom  late  in  May  and  in  June;  and  its  fruit  are  large 
and  yellowish-green.  Two  varieties  of  it,  the  goosc- 

lu  rry-Ii'Hved  and  the  Floridan,  are  in  cultivation  

I'iie  Virginian  hawthorn,  C.  vir^inica,  was  intro- 
•luced  about  35  years  ago  from  Virginia.  Its  height 
i$  4  or  5  feet ;  its  leaves  are  small  and  obovate-cu- 
neate ;  its  flowers  grow  at  the  end  of  the  sloots,  and 
bloom  in  May  and  June;  and  its  fruit  are  round  and 
green  —The  yellow-fruited  hawthorn,  C.ftava,  C. 

/ra-!  : .  ('  tiirnlininnn,  or  Mt*j>ihi<(  Mich<iuTii, 
grows  wild  tiorn  \'iii,'iiiia  to  (^aruiiiia,  and  has  now 
been  in  Britain  upwards  of  \  H\  years.  Its  height  is 
from  15  to  20  feet;  its  growth  is  rapid;  its  habit  is 
apreading;  it4  bnuuhes  are  horizontal;  ita  bark  is 
rangh;  ita  leaves  are  obovate-cuneate ;  its  flowers 
are  large,  and  chiefly  solitary,  and  bloom  in  May; 
and  its  fruit  are  top-sli  i  i  ^1  mid  yellow  or  vellowisn- 
green — The  lol«c-le  ived  hawtiiorn,  C-  lohata,  C. 
liiitii.  or  M,sjii!us  lubata,  much  resemljlL's  the  pre- 
ceding, but  cutrrtes  its  flowers  in  loose  corvmhs,  and 
has  green  frtiit. — The  tbree-lobed-leaved  hawthorn, 
C.  triUAata,  or  C.  ipAwauwiM.  ia  a  hybrid  of  about 
26  yeare  standinf^.  It  reaemblet  the  yeltow-fruited 
species,  but  i-  thoriiit'r,  and  has  vigorous  branch- 
ei,  proiiijecs  it,  tlowers  in  roiisideralile  hunches,  and 
displays  a  tiii;:e  o(  red  upon  its  yellow  fruit. 

The  pyracantbu  or  fiery  thorn  or  evergreen  thorn, 
C.  ptfwatUha  or  Me»uilu*  pyracantha,  is  a  native  of 
Italy  and  the  south  of  France,  and  was  introduced  to 
Briuin  in  the  6rst  half  of  the  17th  eentury.  It 
prows,  as  a  standard,  to  the  height  of  from  4  to  10 
feet;  but  has  a  spreading  and  sonic  what  straggling 
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as  tils  it  for  being  trained  against 


II 


the  wail  ut  a  hifiise.  "It  is  chiefly  u«ed,"  says 
Marshall,  "to  ornament  or  hide  the  ends  of  houses, 
barns,  stables,  or  other  buildings  that  break  in  upon 
the  view;  and  for  this  purpose  no  plant  i«  better 
adapted,  as,  by  its  evergreen  leaves,  closely  set,  it 
will  not  only  keep  from  sight  whatever  cannot  regale 


that  aenie,  hot  will  be  to  the  Mghest  dcitret  cnlerw 

f aiiiinp  V)V  the  profiiiiion  of  berries  it  will  produce, 
and  which  will  be  in  full  glow  all  winter."  Its 
braticlies  are  very  flexible  in  wall-training'.  Imt  are 
(Stronger  and  more  woody  in  standard  growth  ;  its 
bnrk  is  smooth,  and  of  a  dark  greenish-brown  colour, 
often  variegated  with  greyish  spots;  its  leaves  are 
tmdi,  oval-lMieeolate,  entire,  and  |;labrous ;  its 
dowengrow  in  corymboua  bunehea,  and  bl>>om  in 
iMay;  and  its  froit  are  produced  in  large  ^.'Inwirg 
buiirhe*,  and  ha\c  a  bright  eoral  or  fiery  rt-d  colour. 
A  variety  of  this  species,  called  C.  p.  rrenulata,  or 
Mesptlus  crenulatot  waa  introdoced  alwttt  SIS  yeais 
ago  from  Nepaul. 

All  the  hawtborna  flower  abundantly  and  pro- 
daee  leed  tntij  itt  the  aeighbonrtiood  of  London ; 

and  all  may,  at  pleasure,  be  propagated  in  the 
natural  course  from  aeoda ;  but,  in  general  prac- 
tice, the  common  hawthorn  alone  is  grown  front 
seeds,  and  tho  other  kinds  are  grafted  or  Imdded 
upon  Its  stoclcs.  .\n  succeed  bett  in  a  free  open 
soil,  of  moderate  depth,  aboTe  a  tolerably  dry 
lafaeoil;  yet  nil  maesed  wi^  enough  for  the  pur- 
poses of  small  omaiiif^ntnl  ttres  in  almost  any 
kind  of  aoU  which  ia  either  naturally  dryiah  or 
Artifidally  dnined.  Bat  in  tnntshy  aitofttions, 
fow  if  any  will  at  all  thrive;  and  in  the  vicinity 
of  water,  they  become  covered  with  moas  Mut 
lichens ;  and  beneath  the  drip  of  trcea  or  in 
minglement  with  other  plants,  they  wiU  either 
refuse  to  !?row  or  be  sickly  and  dwarfish. 

The  gatliercd  haws,  if  put  iu  heaps,  are  rery 
liahlo  to  heat  and  to  lose  their  vitality  ;  and  if 
packed  and  carried,  as  they  frequently  arc,  in 
large  hogsheads,  they  sometitnes  so  ezoeedingly 
spoil,  that  not  more  than  one  in  twenty  witt 
germinate.  They  do  not  naturally  germinate  in 
the  ground  till  the  second  year;  and,  therefore, 
the  nurBcrymcn,  in  order  to  deoonpose  their  pulp, 
and  accelerate  their  development,  mix  them  with 
Bandy  earth  in  flat  heaps  of  9  or  10  inches  in 
deptli,  and  frequently  turn  these  to  prevent  tlie 
haws  from  heating.  A  common  practice  is  to 
bury  them  in  an  earthen  pit,  or  to  leave  them  in 
a  mixed  heap  with  a  considerable  bulk  of  sand 
during  a  whole  year,  and  then,  in  Ootoher,  to 
take  them  up  and  bow  them;  and  a  preferable 
praotioe,  recommended  by  old  Banbury,  ia  to 
sow  them  in  prepared  beds  aa  soon  as  they  are 
l^athr-rod.  The  seedlings  may  be  transplanted 
after  either  the  first  or  the  second  year's  growth, 
iiccording  to  convenience ;  and  they  should  after- 
wards, if  standing  upon  nursery  ground,  be  trans- 
planted from  time  to  time  till  tbaj  beoouM  plaeid 
in  their  final  destination. 

The  stocks  of  the  Common  hawthorn  are  so 
free-growing,  so  abundant,  and  eo  thor  njpfily 
accommodating  as  to  suit  admunibly  for  the  graft- 
ing or  budding  of  all  the  ornamental  varieties 
and  species  in  cultivati  'n,  ''.MI  these."  says  the 
ptiriodical  writer  formerly  quoted,  ''thrive  so 
freely  when  woriced  in  this  manner,  and  display 
their  individual  Mid  natunil  characteristics  so 
fully,  that  we  see  no  ground  of  olijeetion  to  this 
mu  Je  of  propagation,  sinci;  it  d^ca  not  aflcci  their 
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I  habit,  as  U  does  that  of  some  other  plants.  A 
I    decided  advantage  is  •omettmee  realiied,  in  «on- 

scqiicnce  of  being  aMe  to  select  stroiipj  and  well- 
established  stocks;  for  bjr  this  means  much 
larger  planta  are  attaiiMd  wtthtn  a  siven  tpaee 
of  time,  tbaa  bj  any  other  method  of  propaga- 
tion which  would  dispense  altogether  with  this 

I  extraneous  aid.  Of  the  operation  itself,  it  is 
onlj  necessary  to  saj,  thai  th^  are  grafted  or 

I  budded  in  the  ordinary  way  upon  stucka  previ- 
ously prepared,  and  cultivated,  so  as  to  be 
fttmblied  with  n  ailNnidaaee  «f  flhrant  roots ; 
they  are  either  worked  near  the  pjound,  and  the 
young  shoot  trained  up  to  a  sufficient  height, 
and  then  praned  so  as  to  form  the  head ;  or  the 

i    stock  is  trained  with  a  straiirht  stem  to  a  suffi- 

I  cient  height,  and  then  worked.  The  ultimate 
result  in  either  ease  is  the  same;  though  the 
latter  is  the  most  expeditious  method  of  forming 

}  thf  head.  For  dwarf  and  bushy  plants  the 
traiaiQg  to  form  a  leading  stem  is  dispensed 
with,  and  tlie  yonng  thoolB  pruned  back  a  little 
for  a  season  or  two,  after  which  they  should  in 
I  all  cases  be  allowed  to  assume  their  own  peculiar 
I  way  of  growth,  except  some  other  definite  object 
be  in  vi  'v,.  la  cases  where  any  !ir:i!;'  li  may 
grow  oat  in  an  awkward  and  etraggling  manner, 
h  ta  w  fur  deairabla  to  apply  the  pruning  knife 
as  to  reraore  this  objectionable  tendency,  but 
nothing  more.  Whether  intended  for  dwarf 
bushy  plants,  or  for  standard  ones,  the  young 
dioots,  produced  cUreefe  from  the  graft,  must  be 
pruned  back  for  one  or  two  seasons,  in  order  to 
form  the  head  of  the  plants  sufficiently  thick  of 
branehea.  At  tiiif  stage,  any  badly  ptnead  or 
cross  shoots  ought  to  he  ent  out  altogether,  and 
the  rest  shortened  back  about  half  their  length ; 
thb  trentment  nay  be  repeated  the  nest  ieason ; 
and  again,  less  rigorously  in  the  following  one ; 
and  it  will  seldom  happen  that  much  tubeequent 
pruning  will  be  needed.  This  work  belongs  pro- 
perly to  nursery  culture.  In  meet  oaaea»  H  will 
be  liy  far  the  easiest  plan  to  procur"  young 
plants  from  the  nurseries,  instead  ot  attending 
to  these  operations  personally;  sspeelally  as  tlie 
plants  arc  generally  by  no  means  CTpensive  ones." 
— ManhaU  on  Planting. — HicoCs  Pianter't  CaUn- 
iar.—'MiBit'*  Gttrimtf't  DkUonary. — IoiuImiV 
Arhorttum  et  Frnikttum  Bnfaiuiicum. — Loudoh't 
Hvrttu  Brttannieus. — Highland  Soeietif'*  Tranaae- 
liotu.—PhiBip'i  Sjflva  Flori/era.~'1%e  Eortieul- 
turcd  Majiiziite. 

HA  Y.  Dried  herbage  for  the  feeding  of  horses 
and  other  domestic  animals.  It  may  consiiit 
either  wholly  of  grasses,  or  principally  of  grasses, 
or  misedly  of  grasses  and  other  herbage  plants, 
or  characteristically  of  the  forage-plaata  grown 
tn  the  rotaticoal  hnthandry,  partiouhrly  of  tares 
and  clovers ;  and  it  formerly  constituted  the  \ 
grand  means,  and  still  oonstitutes  a  bulky  and 
im  portaat  one,  of  the  winter-fteding  of  the  largo 
quadrupeds  of  the  farmery  and  the  city. 
Tk€  DifcrtMt  Kindt  of  ifoy.— One  kind  of  haj 


consists  of  the  dried  jffoduoe  of  naturally  wet  or 
marshy  meadows;  and  this  eompriaoe  many 

varieties, — some  consisting  merely  of  the  very 
coarse  herbage  which  has  been  refused  by  sheep 
and  oaltie  during  summer,  and  some  oompr»> 
bending  the  entire  herbage,  free  both  from  dete- 
rioration by  depasturing  and  from  diminution 
by  cutting^ — some  including  a  greater  or  less 
pr0|KWtion  of  oavioss  and  other  rank  and  innutri- 
tions aquatics,  and  some  consisting  mainly  of 
rich  and  tender  grasses,  similar  to  such  as  grow 
on  good  soils  UMlernjndieioasqrstem  of  nrtift" 
cial  irrigation.  But,  in  an  rt[r_m>gate  view,  this 
kind  of  hay,  in  all  its  varietieg,  is  bad,  and  ought 
to  be  designated,  not  nieadow«hay,  but  bog-hay 
or  marsh-hay  ;  and  in  almost  all  cases,  it  is  too 
coarse  for  horses  or  even  for  sheep,  and  can  be 
given  only  to  cattle. 

Another  kind  of  hay  consists  of  the  dried 
produce  of  natural  dry  meadowS:  This  alno 
comprisea  many  varieties;  but,  m  a  general 
view,  consists  principaUy  off  tho  rkb,  swost, 
nutritious  grasses  which  grow  naturally  upon 
porous  or  light  alluviums.  It  is  greatly  supehtv 
in  quality  to  the  fbrmer;  and,  prarions  to  tlie 
systematic  cultivation  of  the  artificial  grasses, 
was  regarded  as  the  staple  fodder  of  horsesi, 
and  reserved  for  all  the  purposes  of  niee  or 
special  cattle-feeding;  and,  even  in  the  present 
amplitude  and  diversity  of  provision  fur  the 
farm-yard  and  the  stable,  it  is  still  generally 
preferred  to  all  other  fodder  for  saddle-horsee. 
It  has  always  been  abundant  in  England,  and  is 
usually  and  properly  called  by  the  Engliih 
meadow^hny ;  but  it  hat  never  bsw  oonattomble 
in  Scotland,  and  is  always  liable  to  be  confounded 
by  the  Scotch  under  the  common  name  of  meap 
dow-hay,  with  the  prodnee  of  their  marsbee  and 
boggy-hollows.  "  Yet,"  says  Sir  John  Sinclair 
in  the  Oeneral  Report  of  Scotland,  "  tbi«  is  the 
hay  with  which  the  sheep  paatnred  on  the  bills 
around  Cheviot,  in  the  counties  of  Roxburgh 
and  Northumhfrland,  are  fed,  when  the  ground 
is  covered  with  snow.  On  the  border  sheep- 
ftnns,  one  or  two  low  and  fertile  fields  are 
reserved  for  producing  this  kind  of  hay.  Tiic 
stock  is  not  allowed  to  enter  them,  after  the 
first  or  soeond  woeb  of  Iby;  bnt  before  that 
time,  they  are  either  employed  as  an  hospital,  or 
stocked  with  ewes  that  have  little  milk  or  twin 
lambs."  Bee  the  artide  M nanow. 

A  third  and  very  important  kind  of  hay 
consists  of  the  dried  produce  of  the  artificial 
herbage-plaata,  principally  tares,  clovers,  and 
ryegrass ;  and  this  is  distributable  into  three 
great  varieties,  which  may  be  designated  tare- 
hay,  dover-hay,  and  ryograss-bay ;  yet  it  is 
capable  of  fnUy  more  diversity  than  either  of  the 
other  kinds ;  and  it  owes  nil  its  diversity,  ih  at 
least  the  species  and  number  of  its  constituent 
plants,  to  the  oxprew  intention  and  art  of  tho 
cultivator,  while  they  owe  theirs,  in  a  main 
d^roe,  to  the  natural  conditions  of  the  soil  and 
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sitaaiion.  But  Ihe  normtl  wiety  of  arti6oUl 

hay, — or  that  which,  in  the  present  state  of 
agriculture,  maj  be  regarded  aa  haj  par  exceiUiice, 
or  M  the  itttndtrd  whioh  all  other  <mietie8 
and  hoth  of  the  other  kinds  are  judged — consists 
of  e<^uai  quantities  of  ck>vcr  and  rjegraM|— 
not  of  eqnal  quantiUM  as  nerdy  eowii,  bat  of 
equal  quantitiea  as  Mtmlfy  reaped, — for  on  good 
clay  soils,  the  claver  j^rows  hetter  than  the  rye- 
grass aud  eventually  prt^duminatcs,  and  on  thin 
day  ooib  or  n  I'.ny  kind  of  thin  light  soil  incum- 
bent upon  clay,  the  clover  may  he  cxtensi%'ely 
thrown  out  by  spring  frosts,  so  that  the  ryegrass 
thaU  gfeatly  pfedoninate.  Prime  nonaal  bay 
is  generally  produced  most  readily,  and  also  in 
the  largest  quantity,  on  deep  mellow  clayey 
ioami;  aad  when  wdl  made,  as  well  aa  eoiutitu- 
tionally  excellent,  it  has  a  fragrant  smell,  a  plea^ 
aaat  touch,  and  a  light  brownish-green  colour. 

Variout  Produce  of  Ilay. — Meadow-hay 
greatly  varies  in  the  quantity  of  produce,  accord- 
ing to  soil,  season,  situation,  treatment,  and 
herb^e.  Ordinary  crops  range  from  cwt.  to 
21|  cwt  per  aen ;  aad  when  they  yield  the  latter 
weight,  they  render  meadow  land  in  Highland  dis- 
tricts more  valuable  than  if  it  were  either  depas- 
tured or  arated.  But  aome  crofw  are  so  light  as 
to  be  far  from  remunerating^ ;  and  a  few  are  so  ex- 
oeedingly  luxuriant  as  to  weigh  44  cwt.  or  even 
CO  or  6i  ewt.  per  acre.  Some  meadow*,  in  even 
the  seemingly  unfavourable  region  of  Caithness- 
shire,  the  country  of"  John-o'Groats,"  have  pro- 
duced 34^  cwt.  per  acre  ;  one  meadow  there  has 
oeoaaionally  produced  a  little  upwards  of  51  cwt. 
per  acre  ;  many  meadows  in  Galloway  have  pro- 
dueed  34  cwt.  per  acre,  and  aome  61  cwt ;  and 
several  mcadowa  in  the  pariah  of  Heami,  about 
8  miles  south  of  Glasgow,  have,  for  along  succes- 
sion of  years,  produced  from  3  i  to  4  b  cwt.  per  acre. 

Hay  of  the  artiSeial  herbage  plants  is  also  veiy 
various  in  produce,  according  to  soil,  weather, 
culture,  and  the  kinds  and  quality  of  the  herb- 
age. Crops  on  light  gravelly  soils,  though  gener- 
ally of  fine  qoaltty,  are  never  heavy ;  and  crops 
on  good  clay  rire  generally  heavy,  and  con- 
sist of  strong  and  large  plants.  A  poor  crop 
msj  weigh  aboot  one  ton  per  aere;  a  good  crop, 
from  2  to  2|  tons ;  and  a  prirm?  crop  3  tons.  But 
these  weights  are  to  be  understood  of  new-made 
hay  firom  the  tvamiHrklES;  for  all  bay,  made  of 
clover  and  ryegnu^s.  loses  consideraLle  weight 
after  stacking  and  through  the  winter, — and  in 
the  eoarse  of  6  or  7  months,  is  one-fourth  or 
even  one-third  lighter  than  when  taken  from  the 
field.  "  Ilay  that  has  stood  six  months  in  a 
large  stack,  will  vvcigb,  fur  every  cubic  yard, 
from  176  to  1IJ8  lbs.,  varying  according  to  the 
size  of  the  stack.  But  if  it  contains  a  large  por- 
tion of  clover,  or  is  put  in  a  small  stack,  it  will 
not  weigh  quite  so  mnoh.  7%e  wdght  of  all 
sorts  of  liay,  per  cubic  yard,  in  a  great  measure 
depends  on  the  state  of  the  weather  when  it  ia 
harrested,  and  (he  aiaa  of  the  stack,** 


n»  Marbtafft  •/  Bt^^—hA  act  passed  in  the  \ 

36th  year  of  George  III.  regulates  the  sale  of  hay 
in  London,  and  within  a  distance  of  30  miles 
nnnd  it;  and  thie  enjoins  that  all  hay  iball  be  j 
sold  by  the  load  of  .3C  trusses, — that  th'.'  tru.-s  of  ^ 
new  hajf  or  of  any  bay  of  the  season  till  tbe  4th 
of  September,  duill  weigh  60  lbs.,— and  that  the 
truss  after  the  4th  of  September,  or  of  any  old 
hay,  shall  weigh  .'if)  lbs.    A  load  of  new  h-iy, 
therefore,  weighs  a  ton ;  and  a  load  of  old  hay  ! 
weighs  18  cwt.   But  the  real  differences  in  the 
weight  of  hay  at  dillerent  fiea.sons  of  the  yr:ir  ' 
and  under  dillerent  conditions  of  treatment,  are  j 
hx  greater  and  more  variable  tiian  the  market*  | 
law  indicates,  and  require  to  be  wdl-tnown  liy  a  , 
purchaser  in  order  to  his  forming  a  correct 
opinion  of  the  com{)anttive  Ikeight  of  prices  at 
different  seasons.   Grass  is  usually  computed  to  | 
lose  three-fourths  of  its  weight  on  being  made 
into  hay,  so  that  400  lbs.  when  mown  are  reduced 
to  100  lbs.  when  stacked.    About  o^ic-twcntieth 
more  is  lost  during  the  first  month,  aud  ah^ut  i 
the  same  quantity  during  the  winter;  so  that  ' 
the  400  lbs.  when  mown  become  05  lbs.  a  month  I 
after  stacking,  and  JK)  lbs.  at  the  beginning  of  < 
spring.   About  one-ninth  of  what  now  rcmaios  ^ 
is  lost,  at  any  time  between*  the  beginning  of  j 
spring  and  the  end  of  summer,  in  the  operations  , 
of  trussing,  carrying  to  the  market,  and  exposing 
to  sale ;  so  that  the  400  Tbs.  when  mown,  or  the 
90  lbs.  when  tak<  u  fi m  ll  <  stack,  are  rsducsd 
to  RO  lbs.  when  delivered  to  the  purchaser. 

ilay,  in  oiost  parts  of  Scotland,  is  sold  by  the  < 
stone  tron,  which  is  equal  to  22  lbs.  avoirdupois.— 
The  market  value  of  marsli  lj.ay  is  generally  about  i 
one-third  less  than  that  of  clover  and  ryegrass  j 
hay ;  and  the  market  value  of  the  produce  of  the  I 
latter,  up  to  1S14,  the  date  of  the  General  Re- 
port of  Scotland,  varied  from  £i  lOs.  to  .£30  per 
Scotch  acre,  but,  escept  in  seasons  of  scarcity, 
rarely  exceeded  £\^.   The  average  price  of  good  i 
clover  and  ryegrass  hay,  in  recent  years,  in  the  I 
vicinity  of  large  towns,  and  when  the  hay  is  j 
quite  new  or  sold  from  the  tramp-rick^  is  about 
8d.  per  stone  of  i22  lbs. ;  but  it  has  ranged  from 
4d.  to  Is.  4d. ;  aud  whenever  the  price  is  high,  the 
crop  is  poor,  and  the  hay  is  bad.  eropi 
often  jield  no  higher  a  market  value  than  about 
£7  7s.  per  aore;  and  prime  crops,  at  the  average 
price,  yield  only  about  £\0.  Hay,  therefor^— 
as  compared  to  many  other  kinds  of  produce,  er 
even,  in  multitudes  of  instances,  to  the  mere 
green  herbage  of  grass-fields,  used  for  soiling,  or 
let  out  for  i^eeenMl  cutting— is  n  very  inferiorly 
remunerating  crop. 

The  Cheuiual  Constituiion  of  Ilay. — Hay  differs  , 
in  constitution  according  to  tike  particular  plants 
of  which  it  consists,  the  proportions  in  which 
these  are  mixed,  the  precise  stage  of  growth  or 
oomparative  immaturity  at  whidi  they  were  cot,  | 
the  manner  in  which  the  hay  was  made,  and  the 
degree  of  its  exsiccation  or  the  length  of  tints 
which  haa  ehtpsed  dnoe  it  was  dried. 


Digitized  by  Google 


HAY. 


CU3 


Marsh  hay,  comprising  somo  carlccs  and  conrse 
grasfics,  necessarily  contains  far  less  nutritive 
matter  tlum  either  fiae  meadow  hay  or  ordinary 
clover  and  ryegrass  hay;  and  hay  of  any  kind 
necessarily  contains  nutritive  matter,  exactly  to 
the  amount  in  which  that  matter  exists  in  the 
aggregate  of  its  plants.  A  specimen  of  clover 
hay,  grown  upon  a  oertain  farm,  for  enmple, 
was  found  by  analysis  to  contain  7  35  per  cent,  of 
mineral  substances,  2*1  of  nitrogen,  0*463  of 
phosphorio  add,  1*606  of  Um»,  and  0-985  of  bone 
earth;  while  a  apeoimen  of  ordinary  meadow 
hay,  grown  upon  the  same  farm,  and  analysed  hy 
the  same  chemist,  was  found  to  contain  6  i33 
per  cent  of  minerid  rahstanoe,  VU  of  nitrogen, 
0-337  of  phosphoric  acid,  1-004  of  lime,  and  0^6 
of  bone  earth ;  and  if  any  two  specimfTri  of 
marah  hay  and  meadow  hay,  of  marsh  hay 
and  dover  hay,  of  eoana  muiih  hay  and  fine 
marsh  hay,  oiF  ooatee  meadow  hay  and  fine 
meadow  hay,  grown  under  similar  conditions  of 
situation  and  culture,  were  to  be  analysed,  they 
woold  be  found  to  eihibit  as  wide  differences,  or 
even  considerably  wider.  Let  any  reader  glance 
at  the  proportions  of  nutritive  matter  in  the 
different  species  of  pasture  grassec^  as  stated  in 
our  notioea  of  AoBoens,  AMraovavi,  Fmtvoa, 
PoA,  Phleux,  and  the  other  genera  of  gramine- 
ous plants  which  occur  in  our  pastures  and 
meadows;  and  he  will  readily  conjecture  how 
▼cry  madi  tiie  abandanoe  or  tiie  paucity  of  even 
a  single  grass  may  affect  the  aggregate  oonstitu- 
tion  of  marsh  or  meadow  hay. 

Uay  plants  cut  down  while  immature  and 
quite  enoeolent  contain  a  oomparatively  large 
proportion  of  starch,  sugar,  and  gum*,  and  hay 
plants  cut  down  in  a  ripening  condition,  have 
much  of  the  starch,  sugar,  and  gum  which  for- 
merly belonged  to  them  oonvecied  into  woody 
fibre.  Ryegrass,  for  example,  passes  with  great 
rapidity  from  a  state  in  which  it  has  a  maximum 
of  water  and  sugar  and  a  minimum  of  solid 
matter  to  a  state  in  which  it  approaohet  a  mini- 
mum of  water  and  sugar,  and  a  maximum  of 
solid  matter  ;  and  if  a  specimen  of  a  crop  of  it 
be  found  between  the  2uth  and  'J^th  of  June 
to  comiat  of  81|  per  oent.  of  water  and  ISj  per 
cent,  of  solid  matter,  a  specimen  of  the  same 
crop  may  be  found  only  three  weeks  later  to 
consist  of  69  per  cent,  of  water  and  31  per  cent, 
of  solid  matter.  The  bnger  the  giaaaes  stand, 
therefore,  after  they  have  attained  their  full 
height,  the  greater  is  their  loss  of  sugar  and 
other  soluble  matters,  and  the  Icsa  digestible  and 
less  nutritious  do  they  beoome;  and  e^n  when 
they  are  cut  duwn  in  a  thoroughly  Bucculcnt 
condition,  and  before  they  comnjeuce  their  trans- 
mutations toward  ripeuiag,  they  suffer  much 
loss  of  sugar  and  slardi,  and  undetgo  oonddera- 
l)lo  lignefaction,  from  the  continuation  of  organic 
changes,  from  the  fall  of  ruin,  from  the  joint  action 
of  heat  and  moisture,  and  even  from  the  mere 
play  of  air  and  Ugbt.  A  part  of  a  crop  made 


with  all  posslhle  sppod  and  promptitude  into  hay, 
is  decidedly  more  nutritive  than  another  part  of 
the  same  crop  made  more  slowly,  and  exposed  for 
a  longer  time  to  the  action  of  even  the  fittest 
weather.  Even  the  best  conditi(jned,  most 
opportunely  cut,  and  most  finely  saved  hay,  too, 
may,  from  an  over-retention  of  its  suoculency, 
or  from  the  access  of  fogs  and  vapours  to  the 
stack,  or  from  some  other  dilTusion  or  accession 
of  moisture,  undergo  such  excessive  fermentation 
in  the  stack  as  to  pass  from  a  sweet  or  sacebsrine 
condition  to  a  sour  or  acetous  condition ;  so  that, 
after  being  two  or  three  months  stacked,  it  may 
not  only  become  considerably  lighter  than  new 
hay,  but  loss  a  material  proportion  of  both  its 
palatable  and  its  nutritious  properties. 

The  amount  of  nutritive  matter  lost  b^  the 
mere  drying  of  hay  is  considerable  in  even  the 
quickest  and  best  methods  of  haymaking,  but  is 
very  much  greater  in  bad  methods  than  in  good. 
Very  wide  differences  of  opinion  respecting  this 
amount  exist  among  fanners ;  and  probably  all 
the  diSerences,  evoi  the  widest,  rest  on  frets, 
and  may  be  accounted  for  bj  oomsponding  dif- 
ferences in  the  circumstances  of  haymaking. 
An  extreme  opinion  supposes  that  one-half  of  ail 
the  nutritive  matter  is  lost  in  the  process  of  dry- 
ing, or  that  one  ton  of  green  ryegrass  or  green 
clover  contains  as  much  nourishment  as  two  tons 
made  into  hay;  and  a  moderate  opinion  sup- 
poses—or rath«r  rests  on  potitive  experiment  by 
Dr.Thonuonr-that  every  100  or  120  lbs.  of  grass 
lose,  in  the  process  of  haymaking,  an  amount  nf 
nourishment  equal  to  i)  lbs.  of  barley  or  malt. 
**Some  w«ty  valuaUe  experiments,  bearing  di- 
rectly on  the  subject  of  haymaking,"  say  the 
editors  of  the  Frirmer's  Almanac  for  1847,  "  have, 
during  the  past  year,  been  made  by  Dr.  Thomson. 
The  fdlowing  is  the  analysis  of  three  specimens 

of  ryegrass,  Loliutn  ]>erenne,  the  grass  employed. 
Specimen  No.  1  wa.s  grown  near  Giesscn,  in  Ger- 
many ;  No.  £,  near  btrasburg ;  No.  3,  near  Glas- 
gow;— 

T. 

.  4587 
.  A-76 

.  '  G-8-2 

Thf?  constituents  of  ryegrass  hay,  the  stem« 
and  the  seeds,  are  per  cuut.  as  follow  :— 

Hay.  Stem,  flecds. 

Water   .       .       15-.->()  If)  HO  11  •.376 

Organic  matter  .    79  Ib  li  82 

Ash     .     .       4-98  4*89  6*070 

The  saline  matters  or  ash  of  the  stem  and  seeds 
of  the  ryegrass  are  n°  follow  ;  and  let  the  farmer 
carefully  compare  the  two  columns  of  this  table, 
for  he  wUl  find  another  argument  against  the 
practice  of  allowing  the  ry^^rass  to  ripen  its 
seeds  before  it  is  cut  for  hay,  since  the  seed  tends 
to  remove  from  the  soil  a  much  larger  portion 
(one-third  more)  of  phosphoric  acid  than  the  ' 
stem]rH>f  lime,  two-tUrds  more. 


Carbon  . 
Hydrogen 
Nitrogen . 
Oxygen 
Ash 


TT. 

45  80 
500 
1-50 

38-70 
900 


ITT. 

45  41 
593 
1-84 

39-21 
7-61 
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Silica  . 

.  04-37 

42-28 

Phosphoric  acid 

> 

1251 

18-89 

Sulphurin  acid  • 

:m-2 

Chlorine  .  , 

* 

a  trace 

Carbonic  wad  . 

361 

Magnesia  . 

« 

401 

6-81 

Lime 

ft 

.  6-30 

18-55 

Peroxide  of  iron 

0-36 

210 

Potaali 

.  803 

4-80 

Soda 

2- 17 

1  38. 

Hay  dried  in  the  air  at  212°  Fahrenheit,  ao- 
j  cording  to  an  authority  quoted  by  Liebig,  lows 
11-2  p^LT  cent,  of  wmter;  and  a  specimen  of  hay 
thus  dried,  and  burned  with  oxide  of  copper  in  a 
stream  of  oxygen,  resolved  itself  into  such  quail- 
tittM  «f  wvter,  oarixmic  acid,  and  iiMoniliQatilile 
;  matter  as  proved  to  consist  of  45'87  per  cent,  of 
carbton,  6*76  of  hydrogen,  41*56  of  oxygen,  and 
6-88  of  mdiea.  The  aim  of  »  •pteimen  of  good 
meadow  hay — consisting  of  a  mixture  of  what 
Liebig  calls  siliea  plant«,  potash  plants,  and  lime 
plants,  and  therafbro  Memingly  muoh  ffiTcrsified 
in  the  species  which  it  comprised — were  found  by 
analysis  of  ITaidlen — after  deducting  O  S  per  cent, 
j  of  loss — to  consist  of  iHyi  per  cent,  of  silica,  IG  1 
of  phosphi^  of  lime,  0*0  of  phosphate  of  peroxide 
of  iron,  2-7  of  lime,  8-R  of  mngnesia,  1'2  of  c^vp 
sum,  2-2  of  sulphate  of  potash,  1-3  of  chloride  oi 
potaniaiD,  and  9r0  of  «arbonate  of  Mda. 
I  Tf<e  Saliing  of  Hay. — A  practice  has  long  pre- 
i  vailed  in  some  districts,  and  has,  for  some  time, 
j  been  generally  reoommended  by  many  high  agi  i- 
I  cultural  authorities,  of  mixing  salt  with  hay 
which  has  been  damaged  by  rain,  in  the  propor- 
tion of  from  14  to  28  lbs.  of  salt  to  a  load  of  hay; 
I  and  when  this  practice  is  observed  at  the  time  of 
stacking,  it  is  said,  not  only  to  prevent  mouldi- 
ucss  and  mow  burning,  but  to  render  the  damaged 
hay  fidly  a«  palatable  aa  the  beit^ved  miaalted 
hay.  The  farmerg  of  Derbyshire  and  of  the  North 
Hiding  of  Yorkshire,  have  long  salted  their  crops 
of  rouen,  and  their  wetted  fint  erope  of  hay  ;  and 
some  farmers  ia  the  south  of  England  have  long 
salted  all  their  hay  in  wet  seasons,  and  have 
found  it  as  nourishing  to  their  stock,  and  as 
readily  eaten  by  sheep,  cattle,  and  horses,  as  fine 
unsalted  hay  of  dry  seasons.  Even  hay  which 
has  been  caught  by  such  heavy  rains  and  freshuts 
as  to  be  flooded,  may,  by  means  of  salting,  be 
mofle  thoroughly  good  and  palatable.  "If  straw 
is  mixed  with  the  hay,"  says  Loudon,  "the  heat- 
ing of  the  staok  b  etill  farther  prevented,  by  the 
etr.iw  inihihing  the  moisture  ;  and  cattli'  will  cat. 
not  only  such  salted  hay,  but  even  the  straw 
mixed  with  it,  more  eagerly  than  better  hay  not 
salted,  and  will  also  thrive  as  well  upon  it." 

The  converting  of  bad  hay  into  better  than  the 
best  readily  suggested  to  even  dull  minds  that 
the  best  might  be  nuide  almost  ambrosial ;  and 
the  salting  of  damaged  hay  to  make  it  fine,  was 
therefore  followed  by  the  salting  of  undamaged 
haj  to  make  it  mipwftoe.  But  the  main  use  of 
salt  is,  not  to  transmute  the  prnporties  of  the 
hay — for  this  can  be  little  more  than  fanciful — 


but  to  prevent  it  from  suffering  high  and  destruc- 
tive fermentation ;  and  as  it  instaatiy  opeiatM 

by  its  powerful  affinity  for  moisture,  it  can  serve 
this  purpoee  only  on  rooisten^id  hay,  and  is  almost  i 
oerta^  to  prodnee  the  opposite  effeot  en  hiy  | 
which  has  been  well-flaved  and  is  thoroughly  dry.  I 
"Salting  hay  in  the  rick,"  says  Mr.  Winter, "is  &  , 
most  destrootive  praetioe.   Nothing  oonM  be  | 
more  iU»jii4gad.   Because  animals  are  f<tnd  of 
salt,  it  was  arj»iied  that,  if  hay  were  salted,  tbej  ' 
would  always  clear  their  rack  of  it,  to  the  ll^ 
morsel.   Such  is  not  the  case ;  for  much  more  b 
wasted  than  there  would  be  if  the  pernicious 
oustom  were  given  up.   8alt  sprinkled  on  new- 
made  hay  in  the  atooir,  soon  attraote  moistare  I 
from  the  atmosphere,  deliquesces,  and  musts  the  I 
whole,  however  good  it  might  previously  have 
been.  In  thte  manner,  I  have  seen  many  hvndnd 
tons  of  good  hay  greatly  detcriorattd.    It  is  pre- 
ferable to  adopt  any  other  method  of  adminis- 
tering salt,  than  that  of  brining  the  bay  in  the  | 
staok."   See  the  article  Saw. 

B'lt  9.'\\t  has,  of  late  years,  been  used  in  Ger- 
many and  East  Prussia,  for  preserving  cut  grass, 
for  a  considerable  time,  in  a  saccolsikt  state,  and 
s,  pr -venting  the  loss  of  nutritious  matter  which 
IS  occasioned  by  its  traosmutatioa  into  hsj. 
"PitsaredoKin  the  earth  from  10  to  12  feet 
square,  and  as  many  deep ;  these  are  lined  with 
wood,  and  puddled  below  and  at  the  sides  with  ; 
clay.   Thoy  may  obvioasly  bemadeof  any  othw  | 
suitable  dimensions,  and  nay  be  lined  with  brick. 
Into  this  pit  the  green  crop  of  grass,  clover,  or 
vetches,  is  put  just  as  it  is  cut   Four  or  five 
cwts.  are  introduced  at  s  time,  sprinkled  with 
salt,  at  the  rate  of  one  pound  to  each  cwt.;  and, 
if  the  weather,  and  oousequently  the  crop,  be  dry,  | , 
two  or  three  quarts  of  water  to  each  cwt  dionld  || 
be  sprinkled  over  every  sncc^r'ssive  layer.   It  il  ; 
only  when  rain  or  a  heavy  dew  has  fallen  before  ii 
mowing  that,  in  Bsst  Prusna,  this  waleriag  ii  |l 
considered  unnecessary.   Much,  however,  must 
depend  upon  the  succulency  of  the  crop.  Each  : 
layer  of  four  or  five  cwts.  is  spread  evenly  over  j  I 
the  bottom,  is  well  trodden  down  by  five  or  six 
men,  and,  especially,  is  rammed  as  close  as  poen- 
ble  at  the  sides  with  the  aid  of  wooden  ramineis.  j 
Elach  layer  is  thus  salted,  watered  if  necessary,  | 
and  trodden  in  succession,  till  the  pit  is  perfectly 
full.   Much  depends  upon  the  perfect  treading 
of  the  grass  for  the  exclusion  of  the  air,  sad,  j 
therefore,  fur  a  pit  of  ten  feet  square,  four  cwts. 
are  as  much  as  ought  to  be  put  in  for  each  layer. 
Between  each  layer  may  be  strewed  a  ftw  hsol* 
fuls  of  straw,  in  order  that,  when  emptying  the 
pit  afterwards  for  the  daily  consumption  of  tbt 
stock,  the  quantity  taken  out  may  1«  know* 
without  the  necessity  of  a  second  weighing- 
When  the  pit  is  full,  the  topmost  layer  is  well  : 
salted,  the  whole  then  covered  with  boards,  or  > 
well-fitting  Ud,  and  open  these  a  foot  and  s-bslf 
of  earth,  f  )r  the  more  perfect  exclusion  of  tlie 
air.  A  pit  ten  feet  square  and  as  many  deep  vriii  t 
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hold  about  five  tons  of  fresh  grass,  and  each  pit 
should,  if  pasaible,  be  filled  in  not  less  thun  two 
days.  When  covered  up,  the  gnus  speedily  heat« 
and  ftnnenti;  ud,  after  tha  bpw  ef  about  six 
days,  when  the  ffnnentrition  has  ceased,  the  whole 
has  sunk  to  about  uue  half  of  its  original  bulk.  The 
lid  most  be  examined  during  the  ftruentation, 
at  least  once  a-day,  and  the  earth,  as  it  sinks, 
carefully  replaced  wherever  crevices  appear  ;  for, 
if  the  air  be  allowed  to  gain  admission,  a  putre- 
factive fermentation  will  come  on,  which  will 
impart  a  disagreeaMc  odour  to  the  fodder,  though 
it  will  not  prevent  it  from  being  readily  eaten  by 
the  stock.  When  the  first  fermentation  has 
ceased,  the  lid  may  be  removed,  the  pit  again 
filled  with  fresh  grass,  trodden  in,  salted,  and 
covered  aa  belbi«.  A  pit  ten  feet  equare,  when 
perfectly  full  of  this  ferment  grass,  will  contain 
nearly  ten  tons— equal  to  two  ur  three  tons  of 
dry  hay.  The  grass,  wlien  tlras  feniiented,  has 
tht  apjx'firance  of  having  been  boiUd,  has  a  sharp 
acid  taste,  and  is  greedily  eaten  by  the  cattle. 
The  pits  should  be  kept  covered  for,  at  least,  six 
weeks,  after  whkli  they  may  be  opened  succes- 
sively as  they  are  required,  and  may  be  kept  open 
till  their  contents  are  consumed  bj  the  oattk 
without  aaflMnf  aay  injary  fron  the  contact  of 
the  atmospheric  air.  Of  thr  feeding  qualities  of 
this  salted  fodder,  one  experimenter  says  that, 
by  giving  only  twenty  ponndl  a-da^  of  it  along 
with  chuppcd  straw,  lie  Iccpt  his  cows  in  condition 
during  the  whole  winter.  His  green  crop  was 
vetches,  and  the  twenty  pounds  of  salted  fodder 
were  equal  to,  or  would  have  made,  less  than  four 
pounds  of  vetrh  hay.  Another  expcritncnter 
says  that,  on  a  daily  allowanoe  of  twenty-eiglit 
pounds  of  his  salted  fodder,  Ut  eowa  gave  a  rich 
and  well-tasted  milk." 

The  Uk  of  Uaij  cu  Food. — The  feeding  proper- 
tiet  of  hay,  in  ttie  aggregate,  in  its  principal  eon- 
•tituent  plantF.  mri  in  its  amount  of  nutritious 
matter  as  oooipared  to  other  kinds  of  food,  are 
dianiaaed  in  tiie  artlelei  Fmnia  or  Akiiiais, 
FATTcniie  or  Arivau,  Food,  and  Grasses  ;  and 
the  proper  seasons  and  methods  of  using  it  are 
noticed  in  the  articlea  CALK.fDAB  and  Chaff- 
Cttter,  and  in  the  articles  on  the  principal 
animals  fed  with  it,  particularly  the  artides 
Horse,  Cattle,  Cow  and  8beep. 

Meadow  hay,  from  lieli  alltivlal  aoil,  or  even 
from  such  diluvial  or  mixed  soils  as  jirnfluce  a 
comparatively  arid  v^^etation,  is  better  for  the 
wind  and  the  general  health  of  eaddle  and 
carriage  bonea  than  even  the  best  hay  made  of 
the  Artificial  herbage  plants ;  and  when  old  and 
prime,  it  is  so  much  more  satisfying  that  seven 
stoaei  of  it  will  go  as  far  as  eight  stones  of  the 
latter;  yet,  in  order  to  its  maintaining  this 
character,  it  must  always  be  accompanied  with 
*  laf|e  prapartion  of  eaie  or  beana.  Hajr  of 
artificial  herbage,  however  i-^  really  more  nutri- 
tious in  its  composition,  and  therefore  suits  much 
better  fbr  the  hard-working  honee  of  the  bno, 


whose  eompuratlve  slowness  of  motion  does  not 
require  any  special  attention  to  the  effects  upon 
their  wind ;  though  even  this  hay  in  their  case, 
as  well  a«  meadow  bay  in  the  former  ease,  re- 
quires to  he  accompanied  with  nllownncc  e  r>f  corn. 

Hay  about  a  twelvemonth  old  is  the  l>est  for 
the  lunee,— net  only  beoanae  it  has  been  freed 
from  the  net-dless  moisture  which  it  formerly  re- 
tained, but  becauee  it  has  reached  the  maximum 
of  the  eaeefaafine  fisrmentation,  and  is  in  the 
fittest  chemical  condition  for  the  horse's  healthy 
asBimilation.  Hay  much  newer  is  preferred  l>y 
the  animal,  but  is  not  so  nourishing  to  Jiiiu,  and 
frequently  acts  upon  liim  as  an  aperient.  But 
liay  much  older  than  a  twelveraonth  is  hard,  in- 
sipid, and  difficult  of  digestion ;  and  is  less  suit- 
aUe  than  even  somewhat  freda  haj.  Hay,  too, 
which  has  been  unduly  heated  and  over-ferment- 
ed in  the  stack,  and  has  acquired  the  character 
popularly  designated  nowbumt,  is  exceedingly 
injurious  to  the  horse,  producing  thirst,  diabetee, 
emaciation,  and  the  disease  called  hido'bound, 
and  acting  generally  as  a  slow,  bnt  sure  poison. 
— Trtxntactiona  of  the  Iligldand  Society. — Sir  John 
Sindair't  General  Report  of  Scotland. — Bouann- 
gauWt  Rural  Economy. — The  Farmer' $  Almanac. 
— Johnson  on  Salt. — Knouiedft  Soddj^t  ffmMr's 
!>tries.~~}f:tnhair s  County  IteportA. — Loudon**  Ei\- 
cydopadia  of  Agriculture.— Li^ig't  C'hanittr^  of 
Agrittdtmv.  Tovatt  on  <4«  JSTonK—  Winttr't 
Ifoiw  in  Heatth  and  Di^easf. 

HAY-BARN.  An  erection  for  sheltering  hay. 
R  is  tistially  oonstraeted  of  timber;  it  may  be 
open  on  one  or  two  or  even  all  sides;  and  it  has 
usually,  in  the  vicinity  of  London,  a  capacity  for 
from  3U  to  KKJ  luads  of  hay,  but  may  be  of  auy 
convenient  size  from  very  small  to  very  large. 
It  greatly  aids  the  speedy  saving  of  hay  in  wet 
and  windy  seasons ;  it  sometimes  prevents  a  loss 
or  deterioration  in  bay,  to  the  valoa  of  from  10 
t )  "'1  shillings  per  load ;  and  it  is  believed  by 
many  farmers  to  be  economical  in  even  the  driest 
aeaaons.  **  Were  landlotda  aolBeiently  alive  to 
the  value  of  the  hay-ham,"  says  Mr.  J.  Little, 
in  his  Prize  Essay  in  the  Highland  Society's 
Transactions,  "  we  should  have  one  on  every 
steading  as  certainly  as  the  alable  and  eow- 
housc.  Possessed  of  a  hay-bam,  a  farmer  may 
almost  be  said  to  be  independent  of  the  weather, 
in  the  pireeariooa  asason  of  hay-harveei  In  a 
good  year,  he  saves  his  crop  without  the  loss  of 
a  handful,  and  at  the  sniallest  poaaiblo  expense ; 
in  a  bad  one,  he  may  have  idl,  or  the  greater 
part  of  it  snug  in  his  bam,  while  his  neighbour's 
is  bleaching  in  coils,  or  rotting  in  summer-ricks. 
♦  ♦  Hay,  of  the  same  degroe  of  dryness,  if 
put  into  a  winter-rick,  would  certainly  not  keep, 
whilst  in  a  hay  shed,"  or  hay-barn,  "  it  will  do 
so  perfectly.  This  arises  probably  from  a  much 
larger  evaporating  snrlbee  being  exposed  to  the 
air,  and  the  hay  luiing  put  loosely  into  the  plud, 
and  in  comparatively  small  quantities  at  a  time ; 
whilst  ft  tiolc  is  generally  put  together  at  once, 
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flrrnly  trmipled,  woU  imde  m  wIU  m  poMfbte, 

particularly  above  tho  ca^''^''  —  nil  cnn'lTi-miT  to 
bring  on  and  to  enoourage  fermeatatioa."  Some 
ettHoiu  varieties  of  tkelelon  hfty^bariM  vt9  in 
uso.    Pec  tho  article  Barx. 

HAY  lUNDINa  MACHIKS.  An  appMadu 
for  wcighiug  and  biiidittg  ttoiMt  othKf  or  ftraw. 
It  comprises  all  the  implements  requtsito  fur 
cutting,  woicrhing.  and  binding;  it  can  all  be 
promptly  packed  up,  for  removal  from  place  to 
plaoe,  in  the  furm  of  a  whoL-l-barrow, — and  can 
as  promptly  )>e  taken  Id  pieces  and  set  up  in  its 
own  proper  character ;  and  it  allows  hay  or  straw 
to  be  quiokly  aad  oonveniontlj  hwpod  npon  » 
bed  or  horizontal  frame, — weighed,  by  means  of 
A  coimccted  standard  and  steel-yard,  into  the 
exact  quantity  of  a  tnuirHuid  bound  and  pack- 
ed on  the  spot  with  hay-bands.  Tliis  machine 
was  invented  by  Beck  way;  and  may  bo  very 
serviceable  to  oooastonal  retidlen  of  hay  or  straw. 

HAY-BOTE.  A  liberty  enjoyed  by  a  tenant, 
for  life  or  for  a  term  of  years,  of  cutting  down 
bushes  and  copsewood  fur  the  ri^pairing  of  gates, 
fenoes,  and  the  mall  wood-works  of  the  farmery  . 
also,  the  liberty  of  cutting  wood,  for  the  making 
and  repairing  of  the  rakes  and  forks  used  in 
hayiAftkiog. 
lIAY-COCKa  See  HATMXKixr,. 
UAY-OUriEB.  See  Quavw  -  Cvjtmv.  and 
SvRAW-CvmB. 

IIAY-FARMER.  A  farmer  who  ii  chiefly 
occupied  in  growing,  making,  and  selling  mea- 
dow hay  for  the  use  of  cow-feeders,  and  of  saddle 
and  carriage  horse-keepers.  Hay-farmera  occur 
principally  in  the  near  vicinity  of  London. 
UAY-FRAME.  See  Cakt. 
HAT-HOUSE.  A  divukNi  or  ap«rtiiient  of 
the'  buildings  ofa  farmery,  ac^acent  to  tho  work- 
horse stable,  and  near  the  alack-yard,  forooo- 
taining  a  store  of  hay  for  tmncdiftto  MmI  onrrent 
consumption  by  the  work-hoiae^  SMthfttfii- 

de  FARM-BuiLDUtOS. 

HAY-KNIPE.  An  edged  implement  for  ont- 

ting  supplies  of  hay,  from  time  to  time,  out  of 
the  hay-stack.  Ono  \'ariety  of  it  h  phaped 
somewhat  like  the  dung-spade,  and  is  used  by  a 
person  in  a  ftahding  posture,  and  cuts  either  to 
the  one  side  or  to  the  other,  and  admits  of  a  free 
use  of  power  so  as  to  make  a  deep  incision ;  and 
another  and  more  oommon  'variety  of  it  hae  a 
long,  broad,  one-edged  blade  and  a  very  briefly- 
attached  crow-handle — the  blade  incline  a  few 
degrees  ftom  the  line  of  right  aoglei  with  the 
handle>— and  it  is  used  by  a  person  on  his  knees, 
and  with  his  face  to  the  body  of  the  stack,  and 
admits  of  but  a  limited  or  considerably  hamper- 
I    cd  play  of  strength. 

IIAYLOCKIA.  A  genus  of  ornamental,  bulb- 
ous-rooted plants,  of  the  amaryllis  order.  The 
dwarf  ipMiea)  ff.  pusiUa,  was  introduced  nearly 
il  20  years  ago  from  S  >nth  America;  and  has  a 
height  of  5  or  C  inches,  and  carries  beautifully 
•triped  flowctf. 


HATMAKINO.   Tho  proeass  of  wmwdSmg 

green  eucculent  horlMge  into  hay.   The  mere  ' 
cutting  duwn  of  th«  herbage  is  not  proper  to 
haymaking,  and  will  ho  ttOlJiOed  in  the  attidB 

Mowjxo. 

'Tht  I^rincipUt  of  ifaymaiii^.— Hajmaking 
riMwiiilitll/  o'liniMSln  In  firprilling  mninf  iirn  lYnm  Ihri 
plants ;  it  ought  to  be  so  conducted  as  to  expel  I 
little  or  nothing  else  than  wattr,  and  to  retain  j 
as  much  of  even  this  m  will  comport  with  the 
perfect  oonservatiua  of  the  hay;  and  it  tnmt 
address  itself  principally  to  the  prevention  of 
fermentation  from  tho  action  of  the  atmospheric 
heat  vpoQ  tho  intrin^  moistaro  and  gluten  of 
the  plants. — to  tl.p  averting  of  saturation,  dilu- 
tion, and  fermentation  from  the  occurrence  of 
rain,->-to  the  most  dexterous  use  of  wind  ami 
sunshine  for  the  drying  of  the  plants  in  the 
shortest  possible  space  of  time, — and  to  sjstema-  j 
tic,  prompt,  and  salfe  storage  of  the  dried       in  ! 
snoh  barns,  sheds,  or  stocks  aa  shall  m^intMn  it  j 
in  a  state  of  the  highest  preservation.  ' 

The  pruvcnting  of  fermentation  in  easential  on  [ ; 
account  of  tho  giMt  umoattt  of  deteriorating 
change  which  cvennniall  degree  of  speedy  fer-  j 
mentation  makes  upon  the  palatablenesa  aad 
especially  upon  the  nutritivft  value  of  the  idants  ; 
and  it  requiros  much  care,  much  good  manage-  < 
mailt,  and  the  freest  possiUe  aeration  of  every  j 
portion  of  the  orop,  on  Moount  of  the  very  apt 
condition  of  the  external  heat  and  the  internal  i 
juices  to  set  up  fermentation. — ^The  averting  of 
bad  effects  from  rain  is  necessary  on  account  of 
the  prolonged  exposure  to  the  atmospherio  agen- 
cies, the  deleterious  action  of  the  rain-water  | 
upon  both  the  fibre  and  the  juices  of  the  cut 
plants,  the  waste  of  labour  raid  capital  in  the  t , 
multiplied  processes  of  drying,  and,  above  all, 
the  concurrence  of  the  rain>watcr  with  the  beat 
and  the  juices  to  eet  up  suoh  a  violent  fermen- 
tation as  shall  actually  decompose  and  "rot**  , 
the  pknts. — The  drying  of  the  crop  in  the  short- 
e&t  possible  time,  or  by  the  methods  of  frequent 
tossing  and  turning  and  of  the  moit  abundant 
aeration  which  tend  most  rapidly  to  expel  the 
intrinsic  moisture,  is  necessary,  as  was  explained 
in  tho  article  on  IUt,  to  pctvent  the  chemical 
transmutation  of  a  large  amount  of  the  starch, 
gum,  and  sugar  of  the  plants  into  woody  fibre.  ^ 
— ^Th*  eutting  down  of  tho  orop,  too,  at  a  mo- 
ment  between  the  completion  of  its  stature  and 
tho  commencement  of  any  tendency  to  seed,  is 
requidte  for  tho  same  reason  as  the  speedy  dry- 
ing of  the  crop,  and  in  a  far  more  urgent  degree ; 
for  whenever  gramineous  and  leguminous  plants  ^ 
commence  tho  process  of  seeding,  they  begin  to 
lignefy  their  stems  and  to  concentrate  their  chief 
nutrient  principles  in  tho  sul'Stance  of  linir 
bceds;  80  tiiat  a  crop  of  thetw  plants  which  u»  in-  . 
tended  to  feed  animals  with  its  seeds  must  be 
allowed  to  stand  to  full  maturity,  a  crop  which  j 
is  intended  to  feed  with  its  stems  and  leaves 
ought  to  be  cnt  down  liefbre  the  ttadeney  to  . 
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teed  liai  iMgnii^  mi  wHf  »  «rop  wl^kh  ignovaiUM 

and  folly  consign  tu  y'lelil  the  Bmallcst  possiMe 
amouat  of  food  may  be  cut  down  ia  the  truisi- 
Uon  between  TeBoqanlung  the  nutritive  prind- 
plefl  of  the  hcrbAge  and  Miaming  the  nntritive 
principles  of  the  seed. 

The  Scotch  Method*  of  TTarfmahing. — The  farm- 
ers of  the  lowland  districts  of  Scotland,  though 
equal  or  superior  to  the  fanners  of  most  parts  of 
^igland  in  almost  every  other  department  of 
haabandry,  ere  exoeedin^y  delldent  in  the  att 
of  haymaking.  The  great  body  of  them  conti- 
nue, in  spite  of  all  modem  improvement,  to 
make  hay  in  a  wasteful  and  almoBt  barbaroat 
manner;  and  a  few  have,  of  late  years,  made 
good  hay  chiefly  by  imitating  the  practices  which 
have  long  and  generally  prevailed  throughout 
the  greater  part  of  England.  The  Scotch  usu- 
ally allow  the  ryegrass  and  cl  tvcr  plants  to  stand 
till  some  mature  seed  can  actually  be  obtained 
from  the  ryegnua;  and  not  a  few  of  them,  by 
way  of  testing  the  supposed  fitnoss  of  the  crop  for 
the  scythe,  actually  sweep  their  hat  along  the  top 
of  a  yard  or  two  of  it  to  Me  whether  the  hat  will 
catch  any  ryegrass  seeds,  and  judge  that  the 
crup  shall  not  bo  cut  till  sumo  seeds  can  be 
caught.  They  also,  after  the  crop  is  cut,  pur- 
poedj  eubject  it  to  such  a  dow  winnowing  pro- 
cess as  shall  harden  the  ryegrass  seeds,  and  fit 
them  to  be  used  for  next  year's  sowing;  and 
they  thiu  laerifioe  a  large  proportion  of  the  nu- 
tritive matters  of  the  ryegrass  plants,  and  allow 
an  enormous  amount  of  the  starch  and  gum  and 
sugar  of  the  dover  to  be  tranmated  into  woody 
fibre,  for  the  sake  of  the  pitiful  and  drivelling 
purpose  of  obtaining  sowable  ryegrass  seeds, — 
an  object  which  might  readily  be  gained,  with- 
out any  sacrifice  whatever,  and  with  less  trou- 
ble and  hotter  effect,  simply  by  growing  a  little 
ryegrass  by  itself  with  the  e-xpresa  design  of  its 
seeding.  In  the  ease  of  meadow  haj,  many  of 
them  do  far  worse,  and  without  any  excuse, — 
allowing  the  crop  to  stand  uncut  till  August, 
when  the  stems  of  the  plants  hare  leet  most  of 
their  natural  juices,  and  their  seeds  are  nearly 
ripe ;  and  in  the  case  of  both  this  hay  and  the 
ryegraie  and  dover  hay,  they  allow  uie  oop  to 
lie  for  some  days  in  tin  Bwath  till  a  considenble 
portion  of  its  moisture  passes  off  by  slow  evnpo-' 
ration, — they  next  shake  it  out  and  turn  it  over, 
and  allow  it  to  lie  again  for  some  days  undis- 
turbed till  it  is  thought  sufficiently  dry  for  put- 
ting into  large  cocks,— and  even  after  all  this, 
they,  in  many  instances,  permit  it  to  stand  dur* 
ing  two  or  three  months  in  the  cocks  before 
stacking  it  or  removing  it  to  the  farm-yard. 
Some  seem  to  proceed  on  the  absurd  assumption 
that  all  fermentation  to  which  it  may  be  sub- 
jected ovight  to  be  over  before  it  is  stacked  ;  but 
the  greater  number  probably  act  witho<U  reflec- 
tion or  inquiry,  simply  making  their  hay,  they 
know  not  why,  as  their  fathers  made  it  liefure 
them.  Yet  such  Scotch  farmers  as  carry  the  cau- 


tion and  sagadty  and  cakoiladng  spirit  of  tbdr 

general  husbandry  into  the  economics  of  their 
haymaking,  though  they  have  never  carried  these 
into  the  praetiee*  of  it,  are  well  aware  of  their 
hay  being  a  deplorably  uncompensating  crop, 
and  have  a  hearty  wish  that  it  could  be  entirely 
superseded  by  something  better ;  and  hence  not 
a  few  of  them  know  their  haymaking  practices 
to  be  wrong,  and  yet  are  careless  to  rectify  them, 
— but  as  the  season  for  the  singling  of  turnips 
and  the  proper  season  for  haymaking  oeenr  near* 
ly  at  the  ramo  moment,  they  give  prompt  and 
thorough  attention  to  the  turnips  and  allow  the 
hay-plants  for  a  time  to  take  care  of  themselves. 
How  unworthy  is  this  of  Scotland  !  IIow  similar 
to  the  blundering  and  improvidence  of  the  cabin- 
farming  of  the  worst  parts  of  Irehnd  !  A  very 
slight  degree  of  management  would  prevent  hay- 
making and  the  singling  of  turnips  from  inter- 
fering with  each  other ;  and  any  man  who  pro- 
duces hay  at  all  ought  to  produee  it  well.  Giood 
haymaking  is  not  cuily  as  cheap  as  bad  haymak- 
ing, but  chea})«r ;  and  all  the  loss  which  accrues 
ftvax  making  hay  in  any  but  the  best  manner,  is 
due  simply  to  bulUuadedness  and  absurdity. 
What  a  reproach  upon  the  otherwise  intelligent 
and  peerless  farmers  of  Scotland  is  the  following 
simple  statistical  sentence  from  the  pen  of  their 
own  national  ngrirulttirnl  chemist,  Professor 
Johnston :  "  In  the  dales  of  Yorkshire,  cattle  can 
be  fattened  npon  hay  alone,  which  is  said  to  be 
rarely  the  case  to  the  north  of  the  Tweed ! " 

The  EnglUk  J/etAods  of  JIaytnaking. — ^Middle- 
sex, though  excelled  by  other  districts  in  the 
de.vtcrity  and  finish  of  mowing,  may  probably  be 
re^uded  as  the  model-district  of  England  and  of 
the  world  in  the  proper  art  of  haymaking ;  and 
though  the  practices pucsuod  in  it  would  require 
to  be  rurKlified  in  many  other  places  in  adajita- 
tion  to  differences  of  climate  and  of  other  cir- 
cumstances, they  afford  an  excellent  praotical 
guide'for  cither  testing  or  improving  the  prac- 
tices of  other  districts*  We  shall  therefore  quote 
%  snodnct  aeooonC  of  them,  which  was  first  given 
in  Middlcton's  Agricultural  Survey  of  ]\Iiddle- 
sex,  and  republished,  with  alight  verbal  altera- 
tions, in  Baxter's  Library  of  Agricnltfinl  Snow- 
ledge  ;  and,  "  in  order  that  the  subject  may  be 
clearly  understood,"  says  the  writer,  "  it  will  bo 
ncce&sary  to  relate  the  particular  optirations  of 
each  day,  during  the  whole  proeess,  from  the 
moment  in  which  the  mower  first  applies  his 
scythe,  to  that  in  which  the  hay  is  secured  either 
in  the  bam  or  in  the  stadc.** 

"  First  Day. — All  the  grass  mown  before  nine 
o'clock  in  the  morning  is  tedded,"  or  tossed  and 
tnmed  with  the  hay-forks,  **  In  which  great  care 
is  taken  thoroughly  to  loosen  every  lump,  and  to 
strew  it  evenly  over  all  the  ground.  By  this  re- 
gular method  of  tedding  grass  for  hay,  the  hay 
will  be  of  a  more  valuable  quality,  heats  more 
equally  in  the  stack,  consequently,  is  not  so  lia- 
ble to  damage  or  tiro ;  will  be  of  greater  quaa- 
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titjr  when  cut  into  trnsses,  and  tHII  sell  at  a 
greater  price  :  for,  when  thu  grass  is  suffered  to 
Ue  a  day  ov  two  before  it  is  tedded  oat  of  tlio 
swath,  the  upper  surface  is  dried  hy  the  sun  and 
winds,  and  the  interior  part  is  not  dried,  bat 
withered,  ao  that  th«  herU  loee  much,  both  aa 
to  quality  nr.r!  rpiantity.  The  next  operation 
consists  in  turning  it  with  the  same  degree  of 
eare  aad  attention;  and  if,  from  the  number  of 
hands,  the/  are  able  to  turn  the  whole  again, 
they  do  so,  or  at  least  as  much  of  it  as  they  can, 
till  twelve  or  one  o'clock,  at  which  time  thi  y 
dine.  The  first  thing  to  be  done  after  dinner,  is 
to  rake  it  into  what  are  called  tingle  windrows ; 
that  is,  they  all  rake  it  in  such  a  manner  as  that 
eaeh  pecaon  makes  a  row,  whidi  rows  are  threa 
or  four  feet  apart.  The  last  operation  of  this 
day  is  to  put  it  into  grass-cocka. 

"Seeoad  Day.— The  bwineeB  of  thia  daf  com* 
niences  with  tedding  aU  the  grass  that  was  mown 
the  first  day  after  nine  o'clock,  and  all  that  was 
mown  this  day  before  nine  o'clock.  Next,  the 
gnui  fsotik*  are  to  be  well  shaken  out  into  stad- 
dles,  or  separate  plats,  of  five  or  six  yards  in  di- 
ameter. If  the  crop  should  bo  so  thin  and  light, 
as  to  leave  the  spaoes  between  these  staddlee 
rather  large,  Fuch  spaces  must  he  immediately 
raked  clean,  and  the  rakings  mixed  with  the 
other  hay,  In  order  to  its  all  drying  of  an  nni- 
furni  odour.  The  next  huaincss  is  to  turn  the 
staddles,  and  after  that,  to  turn  the  gros^  that 
was  tedded  in  the  first  part  of  the  morning,  once 
or  twice,  in  the  manner  described  for  the  first 
day.  This  should  all  be  done  hcforo  twelve  or 
one  o'clock,  so  that  the  whole  may  lie  to  dry 
while  the  work-people  are  at  dinner.  After  din- 
ner, the  first  tliini'  tr.  f]'>nc  is  to  rake  tlic 
staddles  into  double  windrows — in  doing  which, 
nwj  two  persons  rake  the  hay  in  opporite  direo- 
tSons,  or  towards  each  other,  and  hy  tliat  means 
Ibrm  a  row  between  them  of  double  tlie  size  of  a 
single  windrow.  Each  of  these  douVIe  wi^rows 
is  about  six  or  eight  feet  distant  from  the  other. 
The  next  operation  is  to  rake  the  grass  into  sin- 
gle windrows ;  then  the  double  windrows  arc  put 
into  bastard-cocks;  and  lastly,  the  eiogle  wind- 
rows are  put  into  grnss-eocka;  this  completes 
the  work  of  the  day. 

"  Third  Day.^ — ^The  grass  mown,  and  not  spread 
on  the  Fccond  day,  and  also,  that  mown  in  the 
early  part  of  this  day,  is  first  to  be  tedded,  and 
then  Uie  gnss-oodes  are  to  be  spread  Into  st«d> 
dies  as  before,  and  the  bastard-cocks  into  stad- 
dles of  less  extent.  These  lesser  staddles,  though 
last  spread,  are  first  turned,  then  those  which 
were  in  grass  cocks,  and  next,  the  grass  is  turned 
once  or  twice  before  twelve  or  one  o'clock,  when 
the  people  go  to  dinner  as  usual.  If  the  wea- 
ther has  proved  sonny  and  fine,  the  hay  which 
was  last  night  in  ha?tard-cocks,  will  this  after- 
noon be  in  a  proper  state  to  be  carried.  It  sel- 
dom happens  in  diy  weather,  but  that  it  may  be 
carried  in  the  third  day ;  bnt  if  the  weather 


should,  on  the  contrary,  have  boon  cool  and 
cloudy,  no  part  of  it  probably  will  be  fit  to  carry. 
In  that  case,  the  first  thing  set  aboot  after  din- 
ner, is  to  rake  that  which  was  in  graas-cocki 
last  night,  into  double  windrows.  After  this, 
the  hay  wliicfa  was  last  night  in  bastard-cocks  is 
made  up  into  full-sized  cocks,  and  care  t.iken  to 
rake  the  bay  up  dean,  and  also  to  put  the  rak- 
ings upon  the  top  of  eaoh  ooek.  Next,  the  double 
windrows  are  put  into  bastard-cocks  and  the 
single  windrow  into  grass  rocks,  as  on  the  pie< 
ceding  days. 

"  Fourth  Day  .•-'On  this  daj,  tiie  great  cocks 
just  mentioned  are  usually  carried  beft  ro  din- 
ner.  The  other  operations  of  the  day  are  such, 
and  in  the  order  aa  before  desoiibed,  and  ass 
continued  daily  until  the  hay  harvest  is  com- 
pleted.  In  the  course  of  haymaking,  the  grass 
should,  aa  much  as  possible,  be  protected,  both 
day  and  night,  against  rain  and  dew,  by  cock- 
ing.  Care  should  also  be  taken  to  proportion 
the  number  of  haymakers  to  that  of  the  mow- 
ers, so  that  there  asay  not  be  more  grass  in  hand 
at  any  time  than  can  be  managed  according  to 
the  described  process.  This  proportion  is  about 
90  haymakers  (of  which  nvmber  IS  may  be  wo- 
men), to  4  mowers.   T!ie  latter  are  eomctimes 
taken  half-a^ay  to  assist  the  former ;  but  in  hot, 
windy,  or  very  drying  weather,  a  greater  pro- 
portion of  haymakers  will  he  required  than  when 
the  weather  is  cloudy  and  cool.   It  i«  particu- 
larly necessary  to  guard  against  spreading  mora 
than  the  number  of  hands  can  get  into  cock  the 
same  day,  or  before  rain.    In  showery  and  un- 
certain weather,  the  grass  may  be  suffered  to  Ue 
three  or  four  and  even  five  days  in  swath.  But 
before  it  has  lain  long  enough  for  the  undir  s^i'Ie 
of  the  swath  to  become  yellow — which,  if  sufier- 
ed  to  Be  too  long,  would  be  the  case— particdar 
caro  should  be  t;i\rn  to  turn  the  swaths  with 
the  heads  of  the  rakes.  In  this  state,  it  will 
cure  so  much  in  about  two  days,  as  only  to  ve- 
<|ttire  l)eing  tedded  a  few  hours,  when  the  wea- 
ther is  fine,  previous  to  its  being  put  together 
and  carried.   In  this  manner,  hay  may  be  made 
and  stacked  at  a  small  expense,  and  of  a  good 
colour ;  but  the  ioyta  and  bottoms  of  thegnSSSlV 
insufficiently  separated  by  it." 
.  Mr.  Towers  narrates  the  caae  of  a  diati: 
haymaker  who  ro?c  from  very  low  circumstances 
to  great  affluence, — who  was  originally  a  dyer, 
hut  pnrdiased  much  land  in  Sommetshirs,  and 
fanned  a  considerable  portion  of  it, — who  niads 
hay  nearly  forty  years,  and  scarcely  ever  failed 
in  one  instance,  to  carry  it  in  good  condition,— 
and  who  stated  the  secret  of  his  success  in  these 
remarkalile  terms, — "In  the  month  of  .Tune,  ear- 
lier or  Uiter,  there  are  tlircc  or  more  days  wherein 
the  wind  blows  from  the  north-east,  and  that 
period  is  always  dry ;  when  that  wind  first  cccnr*. 
I  seize  the  moment,  call  in  the  bands  from  tb« 
fikctoiy,  out  the  grass,  and  carry  the  crop  before 
the  wind  veers  to  the  sooth."  Kow,  says  Ur. 
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Tovrers,  "I  mention  this  circumstance,  not  by 
anjr  means  to  induce  every  one  to  consider  June 
n  tiM  hfty  month,  bat  to  intpb*  ouiUott  mi 
watchfulness.  There,  perhaps,  is  to  \w  traced 
everywhere  a  season,  a  period  of  a  iew  days  at 
least,  wfaon  oortaiii  iiidioatiooi  giw  assuance  of 
settled  weather.  Now,  if  these  be  improved, 
they,  '  like  the  tide  in  the  aflairs  of  men,  which, 
taken  at  the  flood,  leads  on  to  fortune,'  will 
afaaoit  in&Illblj  suffice  to  seottv  tin  hay !  There 
mnst,  however,  he  no  half  measures,  no  daudling 
at  the  work ;  all  must  be  bustle^  energy,  and  de- 
oUbm;  and,  bo  it  memt  (utgniUm,  that  a  ton  of 
good  hay  to  worth  three  tons  of  half-decayed 
rabbishi  void  of  odour  or  flavour,  and  wortUesB 
in  the  ofeiUo  or  oow-^tiU.** 

The  English  mutb  i  of  haymaking  has,  for  a 
nutober  of  years  past,  been  adopted  and  very 
MUweaiftilly  practised  in  some  of  the  border  dis- 
4riiali  of  Scotland, — hilly  in  surface,  moist,  cold, 
•ad  very  changeable  in  climate,  and  widely  dif- 
ferent from  Middlesex  in  many  of  the  latter's 
menities  of  situation ;  and  an  account  of  it  as 
practised  in  one  of  these, — the  district  around 
Langholm, — appears  in  a  Prize  Essay  in  the  L4th  ! 
Tohime  of  tiM  Higfabnd  Sooioty's  TtanMutions,  | 
and  shows  that  very  Httlc  mrdifii-riti  n  uf  the 
method  has  been  found  necmary.  "  The  prao- 
tioe  foeooraitBded,"  says  tliat  aooonnt,  "is  ibr 
the  mowers  to  begin  in  the  morning,  and  the 
haymakers  to  commence  their  duties  at  11  A.  M. 
of  the  first  day,  and,  before  going  to  dinner,  to 
ted  all  the  grass  out  that  morning ;  if  the  crop 
be  thick,  shake  o'lt  carefully  by  hand.  At  3  P.  M. 
turn  over  to  the  sun  or  wind,  whichever  is  the 
more  drying;  in  tbe  evening,  put  in  footee^s. 
Sec'-nd  day, — as  joon  as  the  dew  is  off,  g^r^Vf  nut 
footcocks,  then  grass  cut  yesterday  afternoon, 
and  tkii  fimnoon;  what  wmi  thakon  oat  of  fioi- 
cocks  should  be  turned  bef  ire  dhiner,  and  again 
about  3  P.  M.;  and  should  the  weather  be  fa- 
fwnable,  dry  lea-grass  may  be  oaniod  in  the 
evening.  The  swathes  cut  yesterday  aflemoon 
and  this  forenoon,  should  ha  shaken  out  and 
turned  as  often  as  necessary,  aud  put  into  cocks 
in  Uie  evening.  A  heavier  crop  will  seldom,  the 
weather  being  the  same,  require  more  than  24 
hours  longer,  unless  the  soil  be  wet  os  the  field 
ihelteredf^theaananddiTingwindei  ^thie 
casp,  repeat  the  process  of  shaking  out,  turning 
as  often  as  requisite,  and  putting  into  cocks  or 
edb  in  the  evening,  making  them  bigger  as  the 
hay  gets  drier.  If  the  soil  be  dry,  and  the  wea- 
ther have  a  decidedly  settled  appearance,  some 
trouble  may  be  saved  by  putting  into  windrows 
in  place  of  ooils ;  the  btter,  hower,  is  ftaeially 
preferred  in  this  uncertain  climate." 

77k  ImpienunU  of  Haymaking.  —  The  imple- 
ments osed  fat  haymaking  by  manoal  laboar,  or 
in  the  methods  we  have  hitherto  noticed,  arc  the 
scythe  for  outting,  the  fork  for  tedding,  and  the 
nike  fbr  fatiheringi  and  tbtae  are  netieed  in  the 
arttdieSozfiAFoasVMid  Hat-Bass.  Bat  two 

U. 


I  other  and  far  larger  and  more  complicated  im- 
plements, adapted  to  horse-draught,  are  now 
mod  on  eome  eitenaive  liay-ftnne,  ai^  ooeanon 
much  economy  in  haymaking,  aud  oonsidonilile 
modification  of  the  mere  manual  methods  of  it ; 
and  these  imptements  perform  the  work  respec- 
tively of  tedding  and  gathering,  and  will  be  no- 
ticed in  the  artiolee  HAi«TBiM>iica.MAonive  and 
Hat-Rake. 

The  baj-tedding  machine  very  effeetively  takes 

up  and  tosses  and  scatters  the  mown  plantg,  dis- 
persing tbem  or  laying  them  down  again  with 
perlbot  rogohrity ;  and  it  weilce  boat  and  perw 

forms  its  office  with  admirable  power  and  de- 
spatch, when  made  to  pass  across  the  swathes. 
It  has  been  prononneed,  on  all  ban^  to  be  an 

excellent  tedder  of  meadow  hay;  yet  has  been 
demurred  i^^ainst,  by  Sootch  farmers,  for  its 
rough  treatment  of  arti5dal  hay,  in  shaking  out 
the  seeds  of  tlie  ryegtasB.  But,  ae  we  have 
already  ?hown,  rypgrass  in  the  proper  condition 
for  hay  ivan  no  seuds  to  shake  out ;  so  that  when 
Scotch  farmers  learn  to  mow  their  ryegrass  at 


the  economical  time,  t' 


ir-v  VV 


i!I  like  the  action  of 


the  machine  just  as  wtiU  upon  it  as  upon  the  na- 
toiai  g>a«M.  Tbe  tedding  maehine  dote  ite 
work  in  the  morning;  the  crop  tossed  and  scat- 
tered by  it  lies  fully  exposed  to  the  sun  and  the 
wind  tiuoaghoat  the  finenoon;  aud  the  hone- 
rake  gathers  the  scattered  crop  into  windrows  in 
the  afternoon.  But  the  subsequent  parts  of  the 
process,  consisting  in  the  formation  of  the  cock^ 
and  in  wiiatrv*  r  amy  be  rendered  necessaiy  l)jr 
the  fall  uf  rain,  muat  be  peifonned  bj  mere 
manual  labour. 

The  Storing  of  Hay. — The  great  advantages  of 
hay-bams  hay  sheds,  in  enabling  the  farmer 
to  remove  tbe  hay  from  tbe  field  with  all  possible 
speed,  in  offering  flusilities  for  protecting  it  in 
unsettled  weather,  and  iu  permitting  it  to  \>o  safe- 
ly stored  in  a  less  exsiccated  stato  than  would  be 
saitable  for  itaekii  liave  iMon  rafidentlj  advert- 
ed to  in  the  short  artiole  Hat-Babn.  Evwy  hay- 
making farmer  who  possesses  this  convenience 
may — and  in  precarious  weather  ouglit  to — re- 
move his  hay  from  the  fitid  to  the  hay  -  bam 
wlienever  it  becomes  dry  enough  to  be  f  rmed 
into  a  summer-riok.  The  beet  way  of  stowing  is 
not  to  make  it  into  leparate  mows,  bat  to  apiead 
it  athwart  the  whole  area  of  the  barn,  and  to  de- 
posit it  in  light,  regular,  and  evenly  shakiaga. 
Atanoit  any  quantity  of  meadow  hay  may  safely 
be  stored  with  any  degree  of  speed  in  a  large 
hay-barn  but  not  more  than  from  15  to  20  cart- 
loads of  clover  and  ryegrass  hay  ought  to  be 
stored  in  one  day, — and  the  whole  of  this  should 
be  deposited  deliberately,  in  a  scries  of  thf  thin- 
nest dispersions,  or  in  the  lightest  luaoaer  pos- 
sible. Themamofthehay,]^wtly  firomitamere 
gravity  and  partly  from  the  effect  of  the  saccha- 
rine fermentation,  will,  for  two  or  three  weeks, 
•ttbiida  eooaiderablj;  and  it  engh^  firom  tinm 
to  time^  to  leomve  additional  layem  on  the  aor- 
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face  till  it  Bhall  have  completely  settled.  But  as 
a  finishing  to  it,  tho  topmost  layer,  to  the  thiok- 
IIM8  of  It  «r  18  indiM,  aiid  iomwdiatelj  laljar- 
ccnt  to  the  roof,  ought  to  consist  of  straw,  ferns, 
rushesy  or  coarse  grass ;  and  this  coat,  of  worth- 
less iDAterial  and  eiaily  removable,  will  prevent 
the  upper  strata  of  the  hay  from  becoming  too 
much  dried,  or  firam  oontraotiog  rot  and  mooldi- 
ncss. 

The  storing  of  hay  in  stacks  difibrs  considera- 
bly from  the  stacking  of  corn,  and  requires  to  be 
conducted  with  care  and  steadiness.  The  site 
of  tlM  rtadc  ought  tot>c  perfee^  diy;  or  if  it 
must  be  selected  in  gome  spot  which  may  be  sus- 
pected of  liability  to  become  somewhat  damp  in 
winter,  a  trencilh  of  6  or  8  inohw  in  depth  ought 
to  be  dug  around  it,  and  quite  close  to  it,  to  carry 
off  any  wntcr  which  might  possibly  accumulate. 
The  whole  of  the  site,  also,  must  be  formed,  to 
tho  height  of  about  a  loot  above  the  circumja- 
cent surfliee,  with  some  material  which  shall 
prevent  all  connexion  between  the  surrounding 
I  and  nibjaoeDt  gronnd  and  the  hvf*  affinitj  for 
[  moisture ;  and  this  material  may  be  either  any 
kind  of  hay-stand  or  a  series  of  pieces  of  timber, 
witii  a  filling-up  of  luniahwood  or  fagguts  in  the 
interstices,  or  mtf  eonsist  of  a  circle  of  krge 
stones  round  the  circumference,  and  a  firm  bed 
of  stone  shivers  or  large  gravel  throughout  the 
interior.  See  the  article  ]^y<Stami>.  The  stack 
may  be  either  a  circle,  n  square,  a  parallelogram, 
or  any  other  form,  but  is  usually  most  conveni- 
ent In  Mmo  wiety  of  tho  reotang lo ;  and  it 
ought,  in  every  instance,  to  liave  onlv  a  m  .de- 
rate width,  in  order  that  it  ma;  not  incur  any 
unaeocnaix  off  'beoeiniDg  heated.  Bosses, 
cliimneys,  pipes,  and  other  oontrivances  for  ven- 
tilation have  Rotni^liinpi,  aft  in  corn-stacks,  been 
used  to  prevent  aeaiing ;  but  they  assist  the  hay 
to  attract  moisture^  and  probaUy  do  mom  hajrm 
to  it  than  good. 

Throughout  the  process  of  building,  the  mid- 
dle of  f3ie  stoek  ought  always  to  bo  maintained 
at  a  considerably  greater  height  than  the  cir- 
I  cumference, — the  depositions  of  haj  ought  to  be 
made  with  siidi  a  diaking  action  as  will  tear  ail 
I  lumps  asundor,  and  fender  the  whole  texture 
open, — layer  after  Inyer  along  the  sides  and  the 
ends  ought  to  be  thoroughly  bound  in  by  the 
proper  adjustment  of  the  hayr-and  the  whole  ex- 
terior facing  ought  to  be  kept  neat,  tight,  and  in 
perfectly  regular  form  by  the  pulling  out  of  pro- 
jecting wisps  ud  ettaws.  "Tliors  ars  no  hay- 
stacks more  neatly  formed  or  better  secured," 
says  Middleton,  "  than  those  of  Middlesex.  At 
I  every  taoant  time,  while  tlw  staok  is  carrying 
j  up,  the  men  are  employed  il|  pulling  it  with 
'  their  hrm<!«  ifito  proper  shape;  and  about  a  week 
1  after  it  la  Iiuished,  the  whole  of  it  is  properly 
thatdiod,  and  then  secured  firom  reodving  any 
damage  from  the  wind  by  means  of  straw-ropes 
j  extending  along  the  caves  up  to  tho  ends  and 
near  the  ridge^  The  ends  of  llie  thateh  ate  then 


cut  evenly  below  the  eaves  of  the  stack,  juit  of 
sufficient  length  for  the  rain-water  to  drip  quite 
dear  of  the  hay."  In  BwkshiM  and  oAer  dis- 
trict?, ^hc  hay  nearly  reaf^y  for  ?tackiog  is  spread 
out  in  the  morning,  after  the  dew  has  peaed  <^  j 
into  breadths  or  staddlea;  the  waggons  are  drawn  | 
into  the  field,  and  arranged  in  proper  position ; 
tho  hay,  after  being  finally  dried  in  the  wind  or 
the  sunshine,  is  raked  from  the  breadths  into 
ridges,  and  thenoe  forked  into  the  waggons ;  and 
the  ground  h  immediately  Bo  well  raked  by  the  | 
fumale-workers  as  to  effect  the  careful  gleaiuog 
of  tho  erop,  and  tho  eomplele  daawnee  «f  the  \ 
field.  In  Somersetshire  and  other  western  coun- 
ties, the  finishing  operation  is  to  cut  the  lower 
part  of  the  stadc^to  the  hdghl  of  two  fiwt  above 
the  base,  with  a  hay-knife,  so  as  to  make  all  this 
part  slope  toward  the  base  at  an  acute  angle. 

A  progressive  and  comparatively  slow  course 
of  storing  hay  in  stacks,  is  practised  in  the  son- 
them  parts  of  England  wit!!  the  aid  of  a  rick- 
cloth,  almost  as  faciiely  and  safely  as  the  pro- 
gtemSm  oonise  of  etoring  in  hay-bans.  The 
slowness  of  daily  stacking  from  handcocks,  or 
from  any  condition  of  fitness  for  summer-rick^ 
renders  the  quality  of  the  whole  stadc  nnifivm, 
promotes  the  speediest  possible  saving  of  the 
crop,  and  averts  the  risks  and  loss  from  expo- 
sure to  the  weather  which  are  occasioned  by 
keeping  tho  earliest-cut  in  the  field  till  the  latest- 
cut  is  dry.  The  rick-doth  is  suspcndt '!  n  p  le«, 
and  hangs  over  the  staok  like  a  kind  ot  pavui  'a, 
and  aff<ffds  complete  protection  both  fima  r&ia 
and  from  the  injurious  play  of  sunshine.    Bick-  | 
cloths  of  all  desirable  forms  and  aiz«8  are  made  , 
by  mannfiMtttren  in  IiCNidon ;  and  poaaass  si 
cncc  neatness,  portability,  and  nice  adaptation. 
But  an  old  contrivanee.  pmctised  in  Kent,  and 
described  by  Marshall,  is  quite  as  efficient  and 
neariy  ae  faotle  as  tho  rsgolar  rielc-doth,  and  is 
always  much  cheaper,  and  sometimes  more  easily  | 
obtained ;  and  it  consists  principally  of  an  old 
or  half-worn  square  saU<dolh,  time  long  hgbt 
poles,  and  two  common  cart-wheels.   "Two  tall 
poles  —  ufers,  fir-balks  —  are  stopped  firmly  is  | 
two  (»rt-wheel8, — ^which  are  laid  flat  up^  the  i 
ground  at  eadi  Mid  of  the  stack,  and  loaded  with 
stones  to  increase  their  firmness.    Another  pole, 
of  tho  same  kind,  and  somewhat  longer  than  the 
Stack,  is  ftimished  at  each  end  with  an  iron  nog 
or  hoop,  Inrpc  rnnngh  to  admit  the  upright  poles, 
and  to  pass  freely  upon  them.  Near  the  head  of 
eadi  of  the  standards  is  a  pulley,  over  wbieb  a 
rope  is  passed,  from  the  ring  or  end  of  the  hon- 
zontal  pole,  by  which  it  is  easily  raised  or  lowe> 
ed  to  suit  the  given  height  of  the  ataek. 
when  a  rick  is  begun  with  only  two  loads  of  hay, 
these  two  loads  are  as  securely  guarded  from 
rain,  until  more  can  be  got  ready,  as  if  they  were 
housed ;  for  a  doth  being  thrown  ov«r  the  hori- 
zontal  pole,  and  its  I -.vrr  mnrgins  loaded  with 
weights^  a  complete  roof  is  formed,  and  exactly 
fitted  to  tho  tbMik,  whetfaor  it  be  Ugh  « lo«i 
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wide  or  narrow, — the  caves  being  always  adjust- 
ed to  the  wall-plate  or  upper  part  uf  the  stem  of 
I  the  itaelc,  ikm  «iiMfctuJly  thooCing  off  tain, 
i   while  the  internal  raoisturc  or  Bteara  arising 
'  from  the  feriucatation  of  the  luiy  escapes  freely 

I  at  either  end,  as  the  wind  may  happea  to  blow. 

I I  WlttC  renders  this  ingenious  contriviooe  Uie 
j  more  valuable,  is  its  being  readily  put  up  or 
1 1  takm  away.  The  poles,  being  light,  are  easily 
I »  mdvad  from  lUek  to  stack,  or  laid  up  for  another 
>  ^  leuoai  and  the  wheels  are  as  readily  removed, 

or  returned  to  their  axles."  But  a  novice  in  the 
i  j  use  of  the  rick-cloth  must  guard  against  the 
!  I  «nor  of  supposing  that  it  will  lem  ita  pnrpote 
{ I  if  not  mounted  in  a  roof-formed  fashion  npoa 
j ,  poles,  or  if  merely  spread  in  a  loose  manner  over 
! '  the  stack.     A  sail-cloth  thrown  over  and  imme- 
1 1  diatdy  upon  the  baj  of  a  ttadc  in  fall  heat,**  re- 
I ;  marks  Marshall,  "  is  liable  to  do  more  injury  by 
increasing  th'>  heat,  and  at  the  psme  time  chect- 
j    ing  the  asccat  of  the  steam,  tiiau  service  in 
ihootiiig  offidBpfrator.  Boride^  when  the  stack 
■  is  broad,  the  cloth,  thus  spread  over  it,  is  liable 
;  to  bag  in  particular  parts,  and  thereby  to  form 
receptacles  and  pools  of  water,  which,  uule&s  the 
cloth  be  very  tight,  find  their  way  in  currents 
into  the  body  of  the  stack  "    Xir  will  merely 
two  upright  poles  and  a  fixed  trausverse  one 
serve  the  purpose  of  properly  suspending  the 
I  cloth ;  for  there  must  be  stays  to  retun  the  up- 
'[  right  poles  in  their  strictly  perpendicular  pofii- 
;  tion,  aud  tackle  to  lower  or  heighten  the  hori- 
:  sontal  pole,  in  aaoommodation  to  the  MOOflMive 
j  heights  of  the  stack. 

The  Scotch  practice  of  stacking  a  crop  of  hay 
in  one  day,  requires  the  final  accumulations  in 
»  tha  field  to  be  aaflidently  large  and  compact  to 
<  offer  oonsiderahto  taditanoe  to  the  weather. 
I  These  accumulations,  in  common  Scotch  practice'. 
I  contain  each  from  100  to  150  stones  of  hay,  aud 
I  bear  the  aama  of  tramped  pikea;  th^  ara  foraio 
ed  by  two  persons  forking,  building,  and  tramp- 
ing; and  they  are  usually  dispospd  in  a  row 
along  the  end  of  the  field.    Uule&j  the  hay  stand 
for  aome  time  in  these  large  riokt,  ii  oaanot, 
without  risk  of  heating,  bo  stacked  in  one  day. 
la  building  the  stack,  two  men  deposit  the  hay 
in  aoooewive  thick  layers  as  high  as  their  breast, 
a  aeriee  of  women  trample  down  each  layer  or 
dace,"  and  several  men  fork  up  the  hay  first 
from  the  groood,  and  next  from  short  ladders,  or 
aaeoeari^aljr  tnm  the  gnrand  and  from  tiie  plat- 
farm  of  a  simple  and  temporary  scaffudding. 
The  breadth  of  the  stack  is  slowly  increased  to 
the*  eaves,  at  the  height  of  about  12  feet  firom 
the  ground ;  and  It  then  gradually  dimtniriiad  to 
the  ridging,  at  the  height  of  about  0  fitai  above 
thL*  level  of  the  eaves.   The  stack  i"  b'ft  several 
days  to  subside  and  to  throw  off  aoy  amount  of 
Jieftt  which  it  may  davdop;  ii  ia ftom  time  to 
time  propped,  if  necessary,  at  any  point  of  very 
special  subsidence ;  and  after  having  fully  snH-  i 
sided  and  cooled,  it  is  carefully  thatchud  aud  , 
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roped. —  Transactiong  of  the  Ifijfifand  S/yciefy. — 
Quarterijf  Journal  of  Agriculture.  —  Emi>f»  on 
A^ieuUun. — iSS£r  SindaW*  Qmmi  Bef^ort 
of  Scotland. — MarahaWs  Rural  Economy  of  the 
Soxithern  Counties. — SprouU's  Treatise  on  Agricul' 
ture. — BritiJi  lIuAandry, — SlepAeni  Book  of  the 
Farm. 

IIAY-RACK  An  open  or  railed  wooden 
frame,  to  contain  hay,  straw,  or  other  fodder,  for 
the  immediate  use  of  horses,  cattle,  or  sheep. 
The  hay-nude  of  the  stable  is  a  necessary  and 
proniinniit  part  of  the  furnishing  of  t  :i(  li  stall; 
and  IS  usually  adjusted  in  a  high  position,  so  as 
to  oblige  the  hone  to  poll  the  fodder  down,  but 
may,  with  considerable  economy  to  both  the 
animal  and  the  fodder,  and  without  any  concur- 
rent disadvantage,  be  a4)usted  in  a  low  position. 
See  the  article  Stablb..  Horeable  and  oovered 
or  roofed  hay-racks  are  used  for  affording  hay  to 
sheep  in  the  field,  either  (b> ring  a  deficiency  of 
grass,  or  as  an  accompaniment  of  ieeding-off 
tumipa.  flee  the  artide  SRiar. 

HAY-RAKE.  An  implement  for  gathering 
and  accumulating  haj^  in  the  processoa  of  hay- 
making. 

The  hand  hay-rake  osnaUy  oonsista    a  ahaft 

of  any  convenient  length,  a  head  or  transverse 
bar  of  from  24  to  27  inches  in  length  and  about 
1  or  IJ-  inch  in  thickness,  and  12  or  13  wooden 
teeth  of  about  3  or  3^  inches  in  length.   But  it 
greatly  varies  in  the  kinds  of  wood  of  which  it 
is  made,  in  the  mode  in  which  the  attachment  of 
the  head  to  the  ahaft  ia  fortified,  in  the  manner 
in  which  the  teeth  are  fixed  into  the  head,  and  1 
in  both  the  relative  and  the  a^^ 'lute  dimen- 
sions of  its  several  parts.   The  head  rei^uiree  to 
conaat  of  acme  bard  wood ;  while  the  teeth  may 
advantageooaly  consist  of  either  ash  or  oak ;  and 
the  latter  mast  never  he  «<>  lonc^  as  to  pull  up  ^ 
the  roots  of  the  grasses  in  rakiug,  and  are  some-  j 
tinea  aerewed  into  the  head,  and  made  ftat  with 
nuts  to  prevent  them  from  dropping  out  after  a 
long  drought.    Willow  is  a  favourite  material  I 
in  England  on  aucuuut,  of  its  lightness  and  free  | 
pky  in  raking. 

The  American  hay-rake  is  a  one-horse  Implc-  [ 
ment,  of  curious  yet  simple  construction,  and  of  i 
very  considerable  efficiency  in  the  economising  ' 
of  labour.  It  woika  either  along  the  ridges  or  | 
across  thr>m ;  it  can  carry  between  in  nnd  12  | 
stones  oi  hay ;  and,  by  means  of  a  simple  revolu- 
tion, it  depositj  ita  aeeownlated  lead  in  rowa  or 
on  any  particular  apoi  required,  without  occa- 
sioning the  horse  to  be  stopped.  This  implement 
is  represented  in  Fig.  1,  PlaU  XXVIL  *'The 
headABiad  l!Bet8incheiinIength,and4indie8 
square,  into  which  are  inserted  18  teeth,  a,  b. 
Each  tooth  is  3  feet  11  inches  in  length  from  a 
to  it,  that  is,  1  foot  9^  inches  on  each  side,  and 
'4  inchea  for  the  breadth  of  the  head  AB>  through 
which  they  pass ;  these  teeth  are  1-^  inch  broad 
by  \     inch  thick  or  deep.    About  5  inches  next 
the  point  a,  they  are  tapered  on  the  under  side,  i 
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and  the  same  length  at  the  point  h  on  the  upper 
side,  to  prevent  in  som«  measure  the  teeth  from 
having  too  gt&X  %  tendency  to  go  tiito  the 
ground.    The  frame  to  which  the  draught  is 
attached,  consists  of  the  curouhir  beams  C  and  D, 
with  the  oofueeUng  sCrttcber  E.  The  beams  C 
and  D,  at  the  end  next  the  head  A6,  are  each  cut 
into  a  semicircle,  and  made  to  run  round  the 
jouroal  of  the  head  wiiich  is  wrought  to  3  inches 
in  diameter,  by  S  iDches  in  length,  and  bound  by 
an  iron  strap  upon  these  beams  forming  the  out- 
side.  At  U  and  D  are  straps  to  which  the  horse 
If  attaehed  by  traoea  w  ropes,  ia  a  tinflar  way 
to  that  in  which  it  is  attached  to  the  plough,  !)ut 
without  swiogle-trees.  The  stretcher  £,  which 
attache*  iSt»  taatM  C  and  1>»  Is  S  feet  4^  inches 
in  lengthy  meaannd  over  the  hcani<t.  The  part 
by  which  the  instrument  is  guided,  consists  of 
the  handles  F  and  Q,  forming  a  frame  4  feet  7 
inches  long,  by  2  feet  2  inches  broad.  These 
handles  are  circled  and  strapped  for  the  journal 
of  the  head,  in  the  same  manner  as  the  beams  0 
and  D.  A  Uttle  htm  the  end  of  the  bandies  at 
F  and  Q,  is  a  round  connecting  stretcher  ;  and 
at  44  2  feet  from  the  centre  of  the  head,  is 
lilaother  round  etretdier.    From  this  hitter 
stretcher  is  appended  the  frame  e,  forming  a 
parallel  motion.   The  two  standards  of  this  frame 
are  each  12^  inches  long,  or,  from  the  outside  of 
its  head  at  «  to  the  oentre  of  the  stretcher,  10 
inches.   There  is  a  connecting  rod  c,  3  feet  8 
inches  long  from  centre  to  centre,  which  is  circled 
and  ftmpped  rannd  journals  at  E,  and  « the  ronnd 
stretcher  at  */  is  continued  on  the  outride  of  P 
and  Q,  so  as  to  accept  of  a  rod  or  catch  on  the 
outside  of  thsse  handle^  as  seen  at  <f  S  ftet  10 
inches  long,  or  2  feet  2|  inches  to  the  centre  of 
the  connecting  stretcher  at  d;  and  upon  the 
head  AB  the  other  end  of  each  of  these  two  rods 
or  catches  rests  upon  a  kneed  strap,  a  similar 
strap  being  also  on  the  reverse  side  of  the  head. 
Kow,  when  the  frame  CDE,  to  which  the  draught 
is  attached,  Is  in  its  proper  poeition,  bf  depress 
ing  the  handles  FO,  the  parallel  motion  at  e  will 
be  pressed  against  the  hind  teeth,  and  thus  the 
fbre  ones  can  be  raised  np.  In  order  to  snrmennt 
any  inequality  of  ground.    And  when  it  is 
wanted  to  depress  the  fore-teeth,  the  handles  FQ 
are  to  be  raised,  by  which  the  rod  or  catch  at  d 
and  its  opposite  side  act  upon  the  kneed  straps 
on  the  head.   When  the  rake  has  collected  as 
much  hay  or  corn  as  it  oaa  conveniently  carry, 
it  is  emptied  In  Che  fbllowing  manner.  By 
raising  the  handles  FQ  to  a  certain  extent,  the 
fore>teeth  are  depressed  in  the  manner  above 
desorlbed,  and  (the  point  B  remiuning  tlie  same) 
the  rod  c  pushes  the  under  side  of  the  parallel 
motion  without  the  hind-teeth.    In  this  manner, 
as  the  beams  and  handles  are  all  pbiced  between 
the  teeth,  so  as  not  to  come  in  any  way  in  con- 
tact with  them,  the  fore  teeth  take  the  ground, 
and  cause  the  whole  teeth  with  the  head  to  re- 
volfs^  and  deposit  the  haj  or  Mtn  wliieh  the 


instrument  was  carrying  at  the  time.  By  this 
revolution  of  the  teeth  and  bead,  the  instrument 
will  again  be  In  ite  proper  poeition  for  wotfcing, 

hU  the  difference  heing  merely  that  the  under 
iide  of  the  head  will  now  have  exchanged  places 
with  the  upper  side,  and  the  fbrs-teeth  wiU  now 
have  exchanged  places  with  the  hind-teeth.** 
— [Transactions  of  the  Highland  Society.]  This 
implement  has  sometimes  been  made  of  smaller 
size  than  now  described ;  and  it  promised,  at  one 
time,  to  come  into  general  use,  hut  has  already 
lost  much  of  its  early  reputation,  it  ought,  in 
order  to  complete  effldeney,  to  be  BKranted  on  a 
pair  of  low  wheels,  and  so  adju«ttd  as  to  present 
the  points  of  the  teeth  downward,  instead  of  for- 
ward ;  and  probably  for  want  of  thb  sfanple  im- 
provement, it  is  less  esteemed,  in  aggregate  prac- 
tice, than  hoise>iakes  of  mooh  inferior  oonstmc- 
tion. 

The  Norfolk  horM*rake  is  one  of  tha  simplest 

and  clumsiest  of  the  many  varieties  of  wheeled 
horse-rakes,  and  may  be  generally  described  as  a 
strong  rake-head  attached  by  means  of  deefdy- 
sloping  bars  to  the  rear  of  a  one-horse  yoke  with 
axle  and  low  wheels ;  yet  it  can  easily  rake  from 
90  to  30  aeres  ia  a  day;  and  it  deposits  its  aoeu- 
mulations  in  regular  rows  along  the  field,  simply 
by  means  of  a  momentary  lifting  up  of  the  rake- 
head,  and  without  occasioning  the  horse  to  be 
stopped.— Wedlake's  horse-rake  is  a  mnoh  more 
finished  implement  than  the  preceding,  and  was 
officially  approved  at  the  Royal  Agricultural  So- 
irfety^i  Meeting,  a  tsw  yesrs  ago>,  at  Oambvidge. 
Its  h^rid  is  !oug,  and  has  very  numnrr';'?  tines, 
each  tapering  to  a  point,  and  all  slightly  carved 
forward;  it  is  so  attached  to  the  raissd  aale  of 
the  machine,  by  two  peculiarly  formed  bars,  as 
to  be  counterlAlanced  on  the  opposite  side  by 
two  heavy,  projectingly-situated  balls ;  and,  from 
time  to  time,  as  occasion  requires,  it  is  neatly 
and  promptly  lifled  up  by  means  of  a  pair  of 
handles,  so  as  instantly  to  drop  its  accumulations. 
—The  hay  and  stubble  liorse-rake^  sooetinMs 
called  for  sate  of  distinction  the  East-Lothian 
stubble- rake,  comprises  many  varieties,  and  is 
now  perhaps  the  most  common  implemoit  <tf  Its 
class ;  and,  as  its  name  implies,  it  is  need,  not 
only  in  haymaking,  but  for  the  cleaning  of  oom- 
stubbles.  Its  frame  is  mounted  on  two  low 
wheels ;  a  number  of  bars,  each  bearing  one  iron 
tooth,  arc  jointed  horizontally  to  the  frame,  and 
at  the  same  time  connected  by  short  vertinl 
chains  to  a  cress  head  ivlddi  commands  the  whels 
line  of  teeth,  and  is  furnished  with  a  pair  of 
handles,  fur  jerking  up  the  line  of  teeth,  and 
causing  them  suddenly  to  let  go  tlidr  aeenraiH 
lations.  One  variety  of  this  implement,  as  im- 
proved by  John  Sayer  of  Norfolk,  has  teeth  of 
such  a  form  as  to  be  less  injurious  to  the  grasses 
than  thcas  of  the  common  horse  stubble-rake, 
and  .also  possesses  s^ipcrior  facilities  of  working. 
— Qrant'a  patent  horse-rake  obtained  the  prise 
,  at  tha  Boysl  Agrlcaltnral  Soslety'h  Ucetii^  a 
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feir ywft tgo» ml  Liverpool;  and  h  exoeedtngljr 
oett  and  compact,  nnd  by  far  the  finest  variety 
I :  of  the  horse  stubble-nUco,  but  much  too  ezpeiuivo 
to  be  likelj  to  oome  into  gwnenl  tue.  It  is 
represented  in  Plate  XXVI!.   **Itt  advantages 
consist  in  the  af^nptnti'  n  of  a  compound  kv^^r. 
j  b/  whidi  the  whole  row  of  tinee  maj  be  in- 
I  j  stantly  raised,  and  M  quickly  allowed  to  femme 
I  their  position ;  while  the  form  of  the  teeth,  being 
I   such  as  to  describe  part  of  a  circle,  the  centre  of 
I   which  is  the  axis  of  the  separate  levers  to  which 
they  ara  ftttedhed,  cmK  portion  of  tho  curve  is 
i  successively  brought  into  a  vertical  position, 
thus  rapidly  dlHcngaging  the  teeth  from  the  ma- 
terial collected,  so  that,  without  stopping  the 
1  bofWi  the  pTOoess  of  ooOoeting  la  nouiiied,  leav- 
i    ing  no  interval  beyond  what  is  requisite  for  the 
deposit  of  the  hay,  com,  or  stubble  previously 
collected."  [Ransome*s  Impleintnts  of  Agricul- 
^  ture.]  Olhor  implements  used  either  in  the  im- 
j  mediate  procpss  nf  raking,  or  in  processes  akin 
'  to  it  and  connected  with  it,  will  be  noticed  in 
the  articles  Rakb,  and  Hat-Ti91»w«  llUimiii. 
HAY-RICK.    See  riATSUKWO. 
HAY  STACK.   See  Hatmakiso. 
HA.¥-STA^D.  A  low  platform,  serving  as  the 
been  of  n  hnT^ok  or  of  %  large  hay-riekl  It 
may  be  formed  similarly  to  any  of  the  approved 
j  I  rick-stands  for  corn  ;  but  does  not  rcqnirf  to  be 

I  *  either  so  nicely  or  so  expensivoiy  made ;  and  it 

may,  for  all  porpoeee  of  reel  ntiliky,  oontisfe  merely 
of  a  coaree,  stnuig,  nmple  frame  of  wood,  rooting 

'    on  pfApor  boarors, 

|j     liAi  SWlii-i*.  Any  implement  or  contrivance 

II  for  dragging  together  ioaiteredhaj  to  ataclr,tiek, 
:  or  cart.  It  may  be  eitlier  a  rake,  or  a  rope,  or 
'  two  slightly  curved  bars  of  wood  with  a  series  of 

transverae  ban,  jointly  forming  a  kind  of  rail, 
'  nnd  dragged  fbrwud  by  lopee  attached  to  the 
*   four  comers. 

' '  HAY-TEA.  Either  a  decoction  or  an  infusion 
,  of  hay.  A  eoffioient  quantity  of  prime  hay  is 
I  either  boiled  in  water,  or  mtoerated  with  boiling 
]  water,  in  Ruch  a  proportion  as  freely  to  yield  the 
I  whole  of  its  extractive  matter.  The  "tea"  is  an 
I  ezodUent  drink  for  nok  horaee  end  cattle^  end 
;  greatly  promotes  the  lactic  seorotiOB  of  cows  ;  it 
I  ia  given  either  cold  or  blood-warm  ;  and  though 
I  aomctimes  disliked  or  refused  when  first  offered, 
I  it  ie  readily  token  when  the  animal  beoomee  very 
thirsty,  and  is  afterwards  relished.  The  hay 
I  used  in  making  it  oan  be  dried  and  employed  for 
1  litter. 

HAT-TEDDING  HACHIKB.  Atwo>wheeled 

and  horse-drawn  implement  for  tedd:n:r  hay.  It 
was  invented  by  Salmon  of  Woburu  a)>out  the 
year  IbOO,  and  patented  by  him  in  1816;  and  it 
luM  been  OoOiiderably  modified  and  iui])rovcd  by 
recent  makers  of  it,  particularly  R.  Wediake  of 
Uonichurch.  It  consists  of  a  skeleton  carriage 
or  open  cylindrical  fiame,  with  a  eeriei  of  re- 
volving rakes  along  the  awrboe  of  the  cylinder. 
Mr,  Wedlake*a  imprarenent  ooniiBte  ia  having 
I   


the  oyfinder  in  two  parte,  with  motion  Indepen- 
dent of  each  >  th  ?r,  and  in  eo  adjusting  the  teeth 
upon  a  spring -supported  bar  that  they  yield  to 
any  sadden  inequality  i,n  the  ground,  and  imme- 
diately afterwards  return  to  their  ordinary  po- 
sition Prnvision  exists  for  pushing  back  the 
implement  without  turning  the  rakes,  and  for 
raising  the  nkee  from  the  ground,  and  maintain- 
ing them  in  a  raised  position,  during  any  period 
of  the  machine's  motion  as  in  its  progress  between 
the  field  and  the  farmery,  when  their  work  is  not 
wanted.  Bven  the  old  Tarietiee  of  the  maohine 
are  very  efficient  and  economical  tedders,  and 
are  so  constructed  as  to  admit  of  the  same  frame 
being  mounted  successively  by  the  teddiug  appa- 
ratus and  a  hoffeo-rakc  apperatiis,  and  have  fbiuid 
extensive  favour,  both  on  the  great  hay  farms  in 
the  vicinity  of  London,  and  in  many  of  the  parks 
and  home-farms  of  great  landowners  in  various 
parte  of  the  oonntry.  Mr.  Slight  of  Edinburgh 
says,  in  Stephens'  Book  of  the  Farm,  respecting 
the  improved  variety  of  the  implement  manu- 
ftetnred  by  him,  "  The  result  of  the  oombination 
of  the  geering  is,  that  the  revolving  rake  makes 
4j  revolutions  fnr  one  of  the  carriage-wheel.  The 
latter,  being  3  feet  10  inches  diameter,  will  pass 
over  IS  feet  or  thereby  In  one  roTolntion ;  and 
the  rakes  being  4  feet  G  inches  diameter  over  the 
extreme  points  of  the  teeth,  will  describe  a  circle 
of  about  1 4  feet  in  circumference,  and  this  re- 
volving 4^  times  for  one  of  the  other,  the  points 
of  the  teeth  will  pass  through  63  feet  while  the 
carriage  has  moved  over  12  feet,  and  as  there  are 
8  rake-heads,  there  will  be  8  X  4^  =  .')6  contacts 
with  the  substance  whidh  ie  to  be  lifted,  In  a 
space  of  12  feet,  or  one  at  every  four  inches. 
From  this  calculation  it  will  be  seen,  that  the 
hay  under  the  operation  of  this  machine  will  un-  | 
dergo  a  process  of  teasling  or  tedding  of  the  j 
most  perfect  description  ;  it  will  be  separated  and  | 
tossed  about  until  no  two  stems  of  the  plants  will  \ 
bo  left  in  contact ;  and  by  this  exposure,  the 
drying  process  is  effected  in  a  period  greatly 
shorter,  and  more  effectually,  than  could  be  done 
by  any  number  of  hands.  Thus,  if  we  suppose 
the  hone  to  walk  miles  per  honr,  and  the  ma- 
chine  to  coTOT  6  feet  in  breadth,  we  have  a  sur- 
face of  ]  ^  acres  nearly  covered  in  an  hour."  This 
implement  is  represented  in  VlaU  XX  YII. 

HATNINO,  or  HATvnro-Up.  See  HAiirnm  or 
Orass. 

HAZEL, — botanically  Corylus.  A  genus  of 
plants  of  the  family  Amentacea;,  coutuiniug  six 
species,  all  eonfined  to  the  northern  hemisphere. 
Tl|ey  arc  ehrubs  or  small  trees,  with  simple, 
alternate  leaves.  The  male  fiowers  are  in  long, 
cylindrical  amcnts  or  catkins ;  and  the  fruit,  con- 
sisting of  a  nut,  marked,  at  base,  mth  a  largo 
cicatrix,  is  enveloped  in  the  persistent  calyx, 
which  is  irregularly  toothed  on  the  margin. — The 
European  hiucel,  C,  OMttnia,  fimn  ealtivation, 
has  produced  several  varieties,  differing  in  the 
•ise,  ebap^  and  flaTour  of  the  nuts^  whioh  are 
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commonly  known  under  the  name  cy(  fi^herU.  See 
the  arkide  Filbert.   The  Americaa  haz«i,  €. 
Anmieam^  rery  much  resemUes  the  Earopean, 
'  but  is  humbler  in  stature,  and  the  calyx  is  larger 
[  than  the  included  nut.   The  flavour  of  the  kernel 
;  is,  by  many,  preferred  to  the  filbert,  though  we 
\ :  know  «f  no  kttmnpto  to  iiiif»rov«  it  bj  onltiTation. 
I  j  It  ifl  common  in  rn^ist  parts  of  the  U.  States. — The 
;  C.  roxtratu,  distinguished  by  having  the  calyx 
I  prolonged  beyond  tho  froit,  in  the  fonn  of  ft  long 
i  beak,  and  very  hairy,  is  much  rarer  than  the 
j  preceding,  but  occurs  sparingly  as  far  south  as 
j  Boston,  and  was  introduced  about  100  years  ago 
I  to  Britain.   The  other  species  are  C.  humilit,  6 
i  or  7  feet  high,  a  native  of  North  America ;  C. 
tubidotOf  10  or  12  feet  high,  a  native  of  the 
South  of  BuTopo;  tod  C.  ariuma,  about  10  foot 
high,  a  native  of  the  country  around  Gonitftllti- 
nople.  See  the  article  Bt saBTUCfi  Nor. 

Tho  ml  whidi  »  obtaiiiod  from  baiel-nnti 
by  pressure,  is  little  inferior  in  flavour  to  that 
of  almonds;  and  under  the  name  of  nut-oil, 
is  often  preferred,  by  painters,  on  account  of  its 
drying  more  readily  than  any  other  of  the  same 
quality.  Chemists  employ  it  as  the  basis  of 
fragrant  oils  artificially  prepared,  because  it 
easily  oombinea  with,  and  retains  odours.  This 
oil  is  found  serviceable  in  obstinate  coughs.  If 
I  nuts  be  put  into  earthen  pots  and  well  dosed, 
a&d  ftfterwards  buried  Idinohef  or  two  feet  deep 
in  the  earth,  they  may  be  kept  sound  through 
the  winter.— In  many  parts  of  England  hazels 
arc  planted  in  coppices  and  hedge  -  rows  for 
several  useful  purposes,  but  particularly  to  be 
cut  down,  periodically,  for  charcoal,  poles,  fishing- 
rods»  &.O.  Being  extremely  tough  and  flexible, 
the  bnmoiheeftie  ueed  fmr  making  hurdlee,  entes, 
and  sprinkles  to  fasten  down  thatch.  They  are 
formed  into  spars,  handles  for  implements  of 
husbandry,  and,  when  split,  are  bent  into  hoops 
for  casks.  .  Charcoal  mado  from  fanicl  is  much  in 
req»if<!t  for  forges  ;  and,  when  prepared  in  a  par- 
ticular manner,  is  used,  by  painters  and  engrav- 
ers, to  draw  their  outlines.  The  roots  are  used 
I  by  cabinet-makers  for  veneering  ;  :in  i,  in  Ttaly, 
I  the  chips  uf  hazel  are  sometimes  put  into  turbid 
I  wine  for  the  purpose  of  fining  it. 

IIAZEL-LO.XM,  or  HAZEiz-^rorLD.  A  p  irticu- 
lar  variety  of  fertile  soiL  See  the  article  Soii.8. 

HBAD.  The  part  of  the  animal  body  which 
OontMm  the  bcain  and  the  higher  organs  of 
sense.  In  many  animals,  it  is  connected  with 
tho  trunk,  by  the  neck,  and  is  more  or  less  move- 
able ;  in  some  animal^  however,  it  is  immoveable, 
and  is  merely  a  prolongation  of  the  trunk.  The 
head  in  animals  is  more  distinct  in  proportion  as 
■the  brain  b  more  fuUj  developed  as  the  oentre 
of  the  nervous  system.  It  is  entirely  wanting 
in  the  lowest  classes  of  animals,  which,  therefore, 
from  the  intestinal  worms  downward,  form  a 
third  due,  in  the  system  of  Latreille,  under  the 
name  of  A-'j  'mla  (headless  animals),  while  those 
provided  with  hcad^  are  divided  into  two  classes, 
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the  Vertflral  an{mah,h:iy\T\g  distinct  and  proper 
heads,  and  the  Cep/udidia,  having  small  sod  | 
lese  dBt^edy  formed  heads.  In  tiiis  part  the 
mouth,  as  the  opening  of  the  oesophagus,  it 
ahviys  situ.ated.    In  the  second  c1a«'5  "f  nnimab, 
in  which  the  head  is  less  distinct,  that  part  of  ' 
the  body  which  is  provided  with  the  mouth,  m\j  > 
be  called  the     /  /  (  vA    In  the  vertebral  animali  . 
(mammalia,  birds,  reptiles  and  fish),  the  head  has 
ft  iMmy  basis  (oartilaginoos  onlf  in  the  eertihgi-  ! 
nous  fishes).   In  fishes,  the  bones  of  the  head 
are  not  united  with  each  other ;  and  the  forma- 
tion of  the  separate  bones  is  various.  In  carti* 
laginous  fishes,  the  head  is  more  or  lees  oblong  | 
and  angular ;  in  osseous  fishes,  it  is  less  flattond,  i 
and  composed  of  a  considerable  number  of  bonet  ' 
eonneeted  in  various  ways;  in  all  fisho,  the  i 
cavity  of  the  brain  is  very  small  and  oblong,  i 
Equally  various  is  the  formation  of  the  head  ia  I 
the  di^rent  classes  of  reptiles.  In  geiwnl  tb»  | 
head  is  composed  of  few  bones,  and  more  roanded 
in  proportion  as  the  brain  is  more  developed.  | 
In  birds,  the  bones  of  the  head  are  more  closely  ; 
formed  into  one  whole,  constituting  a  skull  more  j 
or  less  round,  which  contains  the  brain,  and  i>  i 
the  fore  part  of  which  the  beak  is  attached. 
But  the  held  is  most  perfeot  in  the  wsmmslis, 

and  resembles  the  human  hriifi  m  ire  nearly 
as  the  animal  approaches  more  nearly  to  man. 
In  general,  the  human  head  may  be  oonddered 
as  the  standard,  which  may  be  traced,  with  , 
gradual  deviations,  through  the  ditfurent  classes, 
until  it  entirely  ceases  in  the  lower  orders  of 
animals.  Nowhere  is  its  proper  offioe^  to  serrs 
for  the  reception  of  tho  nervous  system,  so  di>  i 
tinct  as  in  the  human  head ;  the  cavity  of  the  j 
shnll  ooataining  the  principal  organ  of  sensitiie  |  | 
!:fr    th'  brain;  as  the  great  caviti'^s  of  iho  , 
trunk  contain — tho  chest,  the  organs  of  irritable 
life  (the  heart  and  lungs),  and  the  ftbdoninsl ' 
cavity,  the  organs  of  the  reproductive  life  (the  | 
organs  of  digestion  and  generation).    The  supe-  [ 
rioritj  of  the  head  over  the  other  two  parts  juit 
mentioned,  ftppenrs  also  from  the  etroumstanc«s,  ' 
that  whil.^t  it  is  pre-eminently  the  seat  of  the 
nervous  system,  it  also  contains  organs  esseatial 
for  fhnctions  of  the  irritable  and  reprodnetivs 
system  ;  as  the  inspiration  and  expiration  of  the 
air  are  effected  through  the  nostrils  and  moatb, 
and  the  entrance  of  food  into  the  abdoraiBst 
cavity,  as  well  as  the  preparation  of  it  for  diges* 
tion,  by  m:istication  and  the  production  of  salirs, 
is  effected  by  the  mouth;  and  these  organi 
appear  more  prominent,  in  the  heads  of  aninak, 
as  their  sensitive  system  sinks  lower  in  the  scale. 
It  must  not  be  forgotten,  that  the  head  alsoooB-  j 
tains  the  tongue,  an  organ  not  only  important  is  , 
respect  to  nourishment,  but  also  communicating 
the  desires  and  thoughts,  until  it  becomes  in  man 
the  organ  of  oral  intercourse,  of  language,  aad 
of  the  finest  music — singing.   Tho  human  head, 
and,  more  or  less,  the  head  of  other  animals,  is 
divided  into  two  chief  parts,  the  skull  and  the 
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faoe.  The  importanoe  of  the  head  m  the  DoUesI 

part  of  the  animal  systeni,  has  occasioned  it  to 
bo  used  ractaphoricallj,  ia  mil  to  de-> 

I    note  that  which  is  chief. 

I  HBADIHO-DOWN.  Oft^  behMdiag  «f  yooiig 
i    ligneous  plant-,  ^vith  a  stroke  of  the  pruning- 

knife.  It  is  an  operation  of  the  highest  import- 
ance, and  aU  but  essential  to  proper  growth  and 
Ibkme  yigom,  in  the  case  of  all  stoUng  non- 
rcsinons  trees,  which  do  not  ri'^c  ^rith  a  single 
leading  stem,  and  grow  boldlj  and  freely,  within 
three  or  four  yean  of  being  planted ;  and  it 
onght  to  be  so  ansparinglj  pr^rformcd  on  all  such 
as  to  cut  them  down  to  within  3  or  4  inches 
of  the  ground.  "  The  cut,"  sajs  Lang,  "  must 
be  made  with  the  pruning-knife,  in  a  doping 
direction,  with  one  effort.  Great  care  should  be 
i  taken  not  to  bend  over  the  tree  in  the  act  of 

II  cutting.  B/  so  bending,  the  root  maj  be  split, — 
1 1  ft  tbing  wbieh  too  often  bappdiie.  Tbe  operation 
' ,  should  be  performed  in  March,  and  not  at  an 

earlier  period  of  the  season  ;  because  the  wound- 
•  ed  part  might  receive  much  injury  from  the 
'  severe  weather  in  January  and  Febmaiy,  and 
the  expected  ^hr  t  be  thereby  prevented  ftom 
rising  BO  strong  and  vigorous." 

HEAD -LAND.  The  cross -ridge  extending 
•long  the  end  of  a  field,  and  employed  as  the 
space  for  the  turning  of  the  plough  and  the 
grabber  in  the  processee  of  tillage.  Its  surface 
neqnbee  an  aoeiunnlfttieii  nt  ileh  loil  and  meiiu- 
rial  matter  from  Ibe  exit  upon  it  of  the  ptoagh 
I  from  the  furrows;  and  is,  therefore,  frequently 
made  into  a  compost  with  lime  for  the  ro-enrich- 
j  ing  of  tbe  field. 

HEALIXG.  The  oieatriiing  or  ekfaming  of 
wounds.  "  Healing  ointments,"  in  the  practice 
j  of  farriery,  are  numerous  and  very  various ;  but 
meet  are  eitber  nmlew  or  porftiveljr  i^Jntimtt. 
When  a  wound  is  fungous,  purulent,  or  in  any 
wav  unclAnn,  it  rrquires  treatment  preparatory 

(to  heaiuig,  or  treatment  to  remove  its  diseased- 
nen  of  oradition;  and  wben  it  is  ftee  fiNim  dSe- 
I  ease  and  in  all  respects  a  clean  wound,  it  requires 
only  to  be  kept  clean  and  protected  from  injury 
and  from 'the  action  of  the  air,  in  order  to  heal 
I  of  its  own  accord.  When  a  wound  it  olean,  any 
substance  which  dimply  kocp-  it  snug  is  worth 
all  the  healing  ointments  in  the  world;  and 
when  a  wound  is  obstructed  from  healing  by  only 
digbtly  morbific  action,  the  preparation  Imown 
as  Turner's  Cerate,  is  greatly  preferable  to  any 
other  ointment.  See  the  articles  Oalakibb  and 
Wovro. 

HEARING.  Tbe  perception  of  sounds.  F^i  e 
the  article  Kar.  The  hearing  of  the  horse  is  so 
acute  as  to  receive  rivid  impressions  from  vibra- 
tions  of  the  air  ftr  too  slight  and  fiiint  to  be 
j  possibly  detected  by  the  keenest  human  ear. 
The  hunting-horse,  for  example,  hears  the  cry  of 
the  hounds,  and  erects  his  ears,  and  becomes  ez- 
clt»d  and  impatient,  a  eondderaUe  time  bcfiwe 
bia  rider  deteela  evm  tbe  ftinteet  eoand.  Tba 
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'  fine  condition  of  tbie  sense  in  so  oserul  an  animal, 

like  the  keenness  of  smelling  in  the  dog,  and  the  ; , 
peculiar  development  of  tho  senses  altogether  in 
the  species  of  animals  which  subject  themselves 
to  domestioation,  is  a  Tery  palpsAle  evidenoa  of 
the  bounty  of  the  Creator  to  man. 

HEAiCT.   A  hollow,  muscular  organ,  the  func- 
tion of  wbidi  is  to  maintain  the  circulation  of 
the  blood,  and  which  is  of  diffiirent  formations 
in  different  animals.    The  organs  of  circulation  1 
are  the  heart,  the  arteries,  the  veins,  and  the 
capiUary  Tessels.  The  blood  is  divided  into  tbe 
arterial  blood  and  the  Tenons  blood.  Tbe  object 
of  the  circulation  is  to  carry  the  venous  blood, 
which  has  returned  from  tbe  body,  into  the  lungs, 
where,  by  the  inflnenoB  of  the  air,  it  is  oooverted 
into  arterial  blood,  which  is  then  again  sent  not 
into  the  system,  to  nourish  it  and  repair  its  : 
losses.    The  heart  in  men,  quadrupeds,  and  i 
birds,  is  eomposed  of  four  oavities,  two  anrides  | 
and  two  ventricles  (thence  called  douUe).    It  is  | 
enveloped  in  n  membrane  called  the  jxricardium, 
situated  toward  the  left  of  the  cavity  of  the 
obset,  between  tbe  Innge,  and  resting  on  tiie  | 

diaphragm.    Its  f  irm  is  that  of  a  cone  flrittmnd  ' 
on  its  inferior  and  superior  faces,  the  latter 
formed  principally  by  the  right,  the  former  by  | 
the  left  auricle  and  ventricle.   The  right  auricle  ^ 
communicates  with  the  right  ventricle,  besides 
which  there  are  in  it  three  openings,  that  of  the  I 
seiMi  MM  tn/srior,  that  of  tbe  euMi  cnm  mspmor, 
and  that  of  the  coronary  vein.   The  communica- 
tion between  this  auricle  and  ventricle  is  closed  ; 
by  a  valve  when  the  heart  oontraots.   The  right 
or  pulmonary  ventride  oommnaioates  with  the  * 
pulmonary  artery,  which  is  proiided  with  three 
valves.    When  these  valves  are  brought  together, 
they  interrupt  the  communication  between  the  , 
ventride  and  the  artery.  The  left  aarkle  oom-  ' 
municates  with  the  left  ventricle,  and  contains 
also  the  orifices  of  the  four  pulmonary  veins.  ' 
Tbe  left  ventricle,  besides  the  communication 
with  tim  left  anride,  contains  tlie  orifice  of  the  | 
aorta.    The  ventricles  are  divided  from  each 
other  by  a  fleshy  wall,  called  the  tqttum  cor~ 
di».   The  valves  at  the  openings  of  the  arteries  \ 
are  called  ssnuZimar;  that  at  the  orifice  of  the  i 
right  auricle,  Iriaisj^td;  that  nt  tho  orifice  of  ' 
the  left  auricle,  mitral;  and  that  at  the  orifice  of  I 
the  wna  eof/a  inferior,  the  Euttaekian  valve,  j 
The  heart  b  formed  of  a  firm,  thick,  muscular  j 
tissue,  composed  of  fibres,  interlacing  with  each 
other.  It  is  also  composed  of  nerves,  membranes 
and  Yessela,  The  coronary  arteries  arise  from 
the  aorta)  and  are  distributed  on  the  heart. 
The  coronary  veins  return  the  blood  of  the  heart 
into  the  right  auricle.  The  arteries  are  thu 
fcssels  which  serre  to  carry  the  blood  from  the 
lieart  to  all  parts  of  the  body.  They  terminate 
in  the  capilbiry  voggelg — »  series  of  extremely 
minute  vessels,  which  pass  over  into  tbe  veins. 
The  vdns  are  the  obannds  bjr  which  the  blood 
panes  bach  Ihm  the  body  into  the  auridaa  of  the 
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heart.   The  blood  which  is  rctamcd  from  the 
veins  i»  bUok,  and  is  oaUed  venout;  that  which 
Imfm  thft  heni  i»  red,  and  u  oiJbd  wMtmL 
The  red  blood,  pogscssinp  nouri^ing  and  vital 
properties,  risee  in  the  capillary  system  of  the 
lungs,  Bows  into  the  pulmonary  veins,  thence  is 
received  into  the  left  cavities  of  the  heart,  from 
'<  which  it  passos  into  the  aorta,  and  is  transmitted 
to  all  parts  of  the  body,  to  the  capiUory  system. 
It  thim  ]«M  two  dogrew  of  taapeimiiu«»  nd 
undergoes  other  changes,  by  the  loss  of  some  of 
I  its  elements  in  the  important  funoiiona  of  nutri- 
I  tioii,ealoTifiaiitioiii,udtli0Woretioiii.  Itisnow 
.  become  bUck,  passes  through  the  veins,  from  the 
:  extremities  of  the  body  towards  the  heart,  rer 
.  ccives  the  chyle  and  the  lymph,  and  is  emptied 
into  the  right  cavities  of  that  (ffgui,  which 
retiirTT?  it,  thr<pug!i  the  pulmonary  artery,  to  the 
I  capillary  vessels  of  the  lut^,  where  it  is  subject- 
I  cd  to  {be  iBflaenoe  of  tho  air,  rNoiiMO  tlw  quoli- 
'  ties  of  red  or  arterial  blood,  and  is  ready  for  a 
I  new  course.   Having  thus  described  the  rente  of 
I  the  blood  thnogh  the  diffonnit  pacts  eC  the 
system,  we  will  now  explain  the  mechaaim  of 
the  sanguineous  system.   The  blood  contained 
in  the  two  vena  cava  is  poured  into  the  right 
:  auricle,  whieh  oontraotS)  and  thus  foMsa  the 
I  fluid  to  escape  ;  but  the  vena  cai'^'  vpfri'-.r, 
opposes  to  its  passage  the  column  of  blood  which 
it  omtains,  the  other  vdus  an  elossd  hf  Tsltes, 
Mid  it  must  therefore  pass  into  the  right  vcntri- 
ole.  The  ventricle  tJien  contracts,  and  the  tri- 
oiMpid  valve  dosing  the  passage  through  whidi 
the  liquid  entered,  it  is  forced  forward  into  the 
pulmonary  artery,  which  contracts,  and  its  orifice 
being  closed  by  the  semilunar  valve,  propels  the 
blood  still  forward  into  the  capillary  system  of 
the  lungs,  whence  it  passes  into  the  pulmonary 
veins,  which  pour  it  into  the  left  auricle  by 
their  lour  evifiosa.  The  eotttraetioii  of  the  anri- 
cle  imp^'lfi  it  into  the  left  ventricle,  l<y  wliich  it 
is,  in  the  same  manner,  driven  forward  into  the 
aorta  (Che  mitral  valve  preventing  its  retttra 
into  the  auricle),  and  thence  into  the  general 
circulation  as  above  described.   The  two  auricles 
contract  and  dikite  simultaneously  with  each 
other,  as  do  also  the  two  ventridea.  The  dilata- 
tion is  called  diastole  ;  the  contraction  ni/t'r!.-.  It 
is  difficult  to  determine  what  quantity  of  blood 
the  heart  projects  at  each  siyetole.  It  is  generally 
CFt'iurkt  il  :if   (-yi)  ounces.    The  causes  of  the 
alternate  contraction  and  dilatation  of  the  heart 
aioiiotleaBdtSoiilttodeeide.  They  are  entirely 
involuntary  and  dependent  on  the  nervous  sys- 
tem.  The  force  of  ita  contractions  is  likewise 
unknown.   The  systole  of  the  ventricles  is  the 
cause  of  the  motion  of  the  blood  in  the  arteriea, 
which  also  dilate  with  each  wave  driven  into 
them  by  the  motion  of  the  heart.  By  what  means 
tha  Mood  is  made  to  pevetrate  tile  thoosaad 
windings  of  tho  capillary  py»teni,  and  >vhat  causes 
I  impel  it  to  tlow  hack  through  the  veins,  are  yet 
bul^eoto  of  dispute  among  physiologists.  The 
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time  in  which  a  drop  of  blood  completes  ite  circle  ; 
of  Bsotion,  has  been  differently  estimated,  at  from  ; 
SM  hoors  to  8  minvtes.  AmoBf  the  lower  ordert  ;! 
of  animals,  the  organization  of  the  cirv  ul  iting  | 
system  is  very  diflerent.   The  infusoria,  polypi, 
and  intestinal  worms  have  no  distinct  vessels,  | 
much  less  a  heart ;  the  echinodermata  have  die*  , 
tinct  organs  of  circulation,  but  no  part  rps^mbling 
a  heart.   Insects  have  a  small  cylindrical  vuseel,  ; 
nuuilagalMigthaliadEiWhiehiaimtbartherudi-  ' 
mcnt  of  a  vascular  system,  than  of  a  heart.   The  j 
first  traces  of  a  heart  are  found  in  some  wonn% 
in  whidi  aome  are  peveeptiUe  in  a 

part  of  the  veRsel  which  runs  the  whole  h  ngtb  . 
of  the  body.   In  the  spiders,  lateral  vessels  aie 
given  off  from  the  main  vessel,  and  a  pulsstioB 
is  perceptible.  The  Crustacea  have  a  heart  ooai> 
posed  of  one  fleshy  ventricle.    In  the  niollu?cft. 
the  heart  appears  completely  formed ;  sorao  w/  I 
them  hava  tliree  oavitiea.  Tha  fear  classes  of , 
vertebral  animals  have  red  blood,  but  fifihes  and  ^ 
reptiles  have  only  what  is  called  a  tin^  heatt^  , 
that  is,  composed  of  ena  aurida  and  om  vaar , 
tricle. 

IIKART'S-EASE.   See  Violet. 

UEAKT-SKEB,  — boUnically  Cardiospermwm. 
A  fSDOiS  of  tropieid  dimbing  plants  of  the  soap-  , 
berry  tribe.   Seven  or  eight  species  havo  t>'  rn 
introduood  to  the  botanical  collections  of  BntAiu , 
and  n  nnniber  mors  are  luMwit.  U ost  or  aU  am  M 
annuals,  and  have  a  curionsly  ornamental  appear- 
ance. The  stem  of  one  of  the  longest  known  is 
channded,  brandied,  and  4  or  S  feet  high ;  the  , 
leaves  and  the  flowers  grow  on  very  long  foot-  ; 
stalks ;  the  flowers  arc  small  and  white,  and  com- 
prise each  four  petals;  and  the  scedis  are  round,  | 
hard,  and  of  the  sise  of  small  pease, — and  each  has  | 
a  black,  heart-ghapod  s)>ot,  which  is  alluded  to  iu  ; 
both  the  popular  and  the  botanical  name  of  the 
genns,  Mid  whidi  haa  dao  oaoaaionad  lioth  the 
])lanu  and  the  seeds  to  ha  ioinatiwai  oaUed heart-  i 
p^e. 

BRAT.  SeaOaxomia  I 

nEATn,— botanically  Erica.    A  very  Urge,  , 
prominent,  nnd  beautiful  genus  of  evergreen, 
siirubby  plants,  constituting  the  tyj>c  of  the  na- 
tural order  Ericete  or  Ericacee.   This  order  i> 
characterized  l»y  the  dry  fhrnVby  habit  of  its  | 
plants  by  their  awn-like  anthers,  and  by  their  ; 
polyspermoos  Iknit.  Aboiit  14  haidy  liariwesaas 
Hpucies,  aboJit  2C0  hardy  ligneous  species,  about  | 
7UU  greenhouse  species,  and  7  or  8  hothouse  spe- 
cies of  it  exist  in  Britain ;  and  these  ara  distvi*  | 
buted  among  28  genera,  and  groaped  into  four  : 
tribe?, — t!i*>  true  heath  8  with  15  gpnera, 

therho- 

dora  tribe  with  10  genera,  the  pyrola  tribe  with  ^ 
8  gwiefa,andtheiBenotropatrU)ewithoiia.  lb*  j 

whole  order  is  remarkable  for  beauty ;  every  i 
genus  contains  plants  wdl  worthy  of  cultivation ;  i 
and  the  tme  h«tth  and  tbie  rliedon  tribes  enO'  j 

prise  a  very  largo  proportion  of  the  flnest  flower- 
ing shrubs  of  at  once  the  greenhouse,  the  ouo- 
eervatory,  and  the  o|»eo  ground.   The  principal  i . 
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genera  of  Um  tni»  liwllii  »•  crifitt,  arbvtai, 

andromeda,  tnenziosia,  clethra,  gualthcrla,  and 
enkianthus ;  and  the  principal  genera  of  the  rho- 
doraceee  are  rhodora,  rhododendron,  azalea,  kal- 
mia,  and  ledum. 

The  heatli  p^cntis  comprises  at  proprnt  nliout 
60U  species  within  Britain,  or  very  nearly  tbree- 
ilftlif  of  tH  tiie  vptt&m  of  Che  ordar ;  tt  hicliidet 
also  a  {^naidcraUo  anttber-of  vuirtioi  and  hy- 
brids :  nrjd  it  posseflses  ao  great  prominence  and 
importance  in  its  contributiona  to  horticultural 
dmmtioa,  as  to  appropriate  to  itidf,  under  the 
name  of  hMth-houscs  or  heatherics,  entire  build- 
i  ings  or  apartments  in  the  glazed  structures  of 
I  very  many  gardens.   Five  of  its  species  grow 
I  vHM  in  Britain;  S  ennatitea  of  the  South  of 
i  Europe,  and  2  of  France  and  Germany ;  and  all 
the  rest  have  been  introduced  from  the  Cape  of 
Good  Hope.  Even  the  indigenous  and  the  Con- 
tinental epeeiea  me  beutiftil ;  and  the  Afirioaa 
species— thnntryi  r  fton  en nurh  proecnting  an  un- 
couth and  rubbishy  appearance  in  their  native 
I  oonntry,  and  sometimes  overrunning  patches  and 
distrieta  of  It  in  a  manner  annoying  to  the  na- 
i  tives — poBscsfl  eminent  and  commanding  celebrity 
1  in  the  gardens  of  Britain, — ina<Mnuch  that  be 
I  who  knowi  little  of  "the  Cape  beatha"  haa  yet  to 
I  commence  acquaintance  with  tlie  oootenta  and 
i  almost  with  the  vrry  mf"!  of  our  ron^orvatories 
I  and  our  greenhouseg.   The  heaths  aru  not  only 
I  one  of  the  largest  and  most  elegant  groups  of 
ornamental  planta^  bat  thef  peaaess  a  rare  com- 
bination of  accompanying  properties  to  render 
them  superlatively  attractive.  "  Of  what  other 
genus,"*  renarke  Loudon  in  the  Gardener*a  Megi^ 
j  zine,  "can  it  be  said  that  every  species,  irithout 
exception,  is  beautiful  throughout  the  year,  and 
■  at  every  period  of  the  year,  in  flower  or  out  of 
flower,  and  ofeveiy  use  and         Suppose  an 
individual  had  the  penance  imposed  upon  him  of 
being  forbidden  to  cultivate  jiiore  than  one  genus 
of  ornamental  plants,  is  there  a  genus  that  he 
could  make  ehoioe  of  at  all  to  be  oompared  to 
erica, — perpetually  green,  perpetually  in  flower, 
of  all  colours,  of  all  sizes,  and  of  many  ehapee  ?" 

One  large  subgenus,  comprising  about  120  spe- 
cies, besides  many  varieties,  and  oenristing  en- 
tirely of  Cape  heaths,  i?  cliaracteriscd  by  thr' 
tubnlar  form  of  its  cylindrical  and  comparatively 
long  flowers,  and  haa  been  oalled  tuhiflor».  Some 
vi  the  meet  handsome  species  of  this  subgenus 
ore  E.  resti'ta,  Pbikenetii,  Peti-vtrii,  Niveniana, 
Hibberiianaf  aurea,  rosea,  onotmixfiora,  triph^Uoy 
iSUofio,  tuurgmifffrnmifera,  ntammpta,  purpurea, 
f/randt/lora,  tpUnden*,  SparmatMi,  tertieQlatOt 
Jjanlsiana,  gdida,  ftueicuU^a,  perxpiciti,  and 
enta/  and  several  of  these,  particularly  vestita, 
StBanOf  tmrnytnt,  and  BmtituHMf  indode  a  nnm- 
ber  of  varieties — ^Another  subgenus,  oomprising 
n1>out  25  species,  and  also  consisting  entirely  of  ^ 
Cape  heaths,  haa  its  flowers  in  the  form  of  greatly  i 
iiifl«t«d  tnbee,  and  is  ealled  TaatriooBB;  and  ite 
floMt  apeeias  an  S.  tarMmdu,  Monmnam,  | 
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and  mtbiai^oM^A  third  enl^^ua, 

comprising  a1>out  .')5  species,  and  likewise  e  n 
sisting  entirely  of  Cape  heaths,  has  its  tubular 
flowers  contracted  in  the  upper  part,  and  with  a 
spreading  l)order,  and  is  called  limbatse ;  it  con- 
tains a  curious-looking  species  of  many  varieties, 
whose  name,  £.  veiUrxeota,  is  awkwardly  identified 
with  that  of  the  preceding  genus ;  aild  iome  of 
its  moat  ornamental  species  are  J?«  Mneartxi.jWi- 
ana,  Latetoni,  Shannoniana,  Humeana,  and  Rm- 
mliana. — A  fourth  aul^enus,  comprising  about 
00  or  85  species,  and  Including  the  oommon  indi- 
genous species  of  Briii^Ii  b eath-grounds,  has  the 
upper  wliorls  of  its  corolla  enclosed  in  inflated 
calyx,  and  is  c^ed  calyoinsa;  and  among  its 
finest  qieoiea  are  S,  mdrnttkmit  d^amt  turffida, 
frxiqrant,  triumphant,  and  Thunlerffia, — A  fifth 
subgenus,  comprising  2  European  species  nnd 
about  120  Cape-of-Oood-Hope  species,  huB  Email 
globoee  lloweta,  and  io  ealled  ^oboavdora ;  and 
among  its  finest  species  are  E.  decora,  ratnuUacea, 
margaritacea,  aggrepula,  tnucDM,  tuavtdem,  race- 
m<>sa,  oanescem,  and  tanguinolenta. — A  sixth  sub- 
genua,  eompridi^  4  of  our  indigenoui  apeoiea,  B 
of  the  Continental  pperies,  and  about  llfi  or  120 
Cape  species,  has  small  flowers  of  other  forms 
than  globose,  and  generally  somewhat  egg-shaped, 
and  is  called  ovatacflora;  and  among  its  finest 
species  .ire  E.  »aabriu$CHla,  tenuity  Soiavdrinnay 
fchnjiora,  depruta^  al^MCuroidtt,  rttroflexa,  nana, 
vitcaria,  and  pyrtmiddi*j—k  seventh  anbgenua, 
comprising  about  05  species,  and  consisting 
wholly  of  Cape  heaths,  has  flowers  differing  more 
or  \oa  in  form  from  those  of  all  the  oth«r  suit- 
genera,  and  ia  ealled  dubia;  and  n  nnmber  of 
its  specie*  are  named  from  the  peculiar  form  of 
their  respective  flowers  or  leaves,  as  E.  diotijfora, 
tragulijlora,  tquamcrjlora,  eervicifiora,  taccifivra, 
diotmarflora,  twHnijUra,  nidi^ar%  ettieii/hrat 
pavetttf/lora,  ctfrillttfiora,  and  cerviciflora,  and  E. 
htfumpifoHa,  teguIitfoHa,  enibcthritfUiOf  bor^nim' 
folia,  and  xtravthgrnifolia. 

Though  all  the  Oape  apeeiee  pioporlj  reqnliu 
greenhouse  heat,  and  four  or  five  of  the  F',:ropcan 
species  properly  require  the  heat  of  the  frame, 
yet  a  very  fine  assortment  of  heaths  may  be 
grown  in  beds  or  groups  of  moiat  miidy  loam,  or 
<>f  loam  and  pent,  in  the  open  ground  of  any 
warm  situation  in  Britain,  and  espcdaUj  in  the 
southern  and  oentral  oountieB  of  Sngfamd.  All 
the  llva  native  speciee,  E.  euSparM,  tUktrit,  tetra- 
lir,  i^orrrnt,  and  cinerea,  may,  of  course,  be  in- 
cluded ;  all  the  ten  continental  speciee,  £.  arbortOf 
viridipurpurea,  australis,  nMNfloMi,  tfPMtti^  «mM> 
fata,  nutUiJiora,  ticula,  eamea,  and  mediterranea, 
together  with  their  several  varieties,  may  alpo  bo 
included ;  a  few  of  the  most  thoroughly  acciimi- 
tated  Oape  heatlM,  or  of  the  hMdieet  hjbrida 
from  them,  nMj  likewise  be  included ;  and,  to 
enhance  the  effect,  some  hardy  cricaccip.  of  other 
genera  than  erica,  and  most  akin  to  it  in  habit 
and  appennnm,  audi  aa  the  nemieaiaa,  may  he 
intermixed.  Noionlj  io;batiaanjof  thoTery 


J  Google 


618 


HEATH. 


ftncBt  of  the  Crxpo  heaths,  which  cannot  live  in 
wiaier  without  grcenbotuo  hQsA,  might  be  bo 
grown  in  beds  or  borders  nnder  a  raovwUo  roof 
during  the  winter  half  of  the  year,  m  to  have 
both  the  place  and  the  appearance  of  on  open- 
ground-gruup  during  the  summer  half.  "  We  do 
not  aUnda,**  to  adopt  the  words  of  Loudon,  "  to 
those  moreable  roofs,  where,  when  the  sashes  arc 
taken  off,  the  rafters,  walls,  and  flues  remain  to 
diflfigum  the  aeaiw.  To  these  there  oan  be  no 
objections  in  kitchpn  gardens ;  hut  in  ornamental 
loenery,  the  roof  should  be  so  completelj  remoT- 
•d  as  to-ha've  na  tnam  «f  its  appeavaaoe^  Tliia 
might  easily  be  done  by  supporting  it  on  move- 
able iron  props,  whidi  might  fit  into  fixed  sockets, 
and  by  having  the  flues  under  the  paths.  For 
six  roontlw  of  tha  year,  tba  Oapa  heaths  so 
grown,  would  appear  like  a  clump  of  hardy 
shrubs;  and  if  they  were  planted  on  a  rooky 
dope,  or  the  nirfiMM  arranged  lomewliat  aoooidr 
ing  to  the  native  soils  and  situations  of  the 
plants,  but  not  overdone,  tlie  illusion  would  be 
gr«iter." 

All  the  Cape  heaths  may  be  readily  propagated 
from  cuttings.  Yonng  shoots  fit  for  the  purpose 
may  bo  obtained  from  the  beginning  of  February 
till  the  end  of  July ;  and  those  of  some  species, 
as  £.  ."i  ^/j;  r  and  the  several  kinds  which  have  a 
chary  or  stinted  growth,  can  seldom  be  bad 
more  than  half  an  inch  fai  kn^th,  whfle  those 
of  others,  particularly  of  the  free-groivir.p-  kinds, 
may  bo  obtained  of  much  greater  length,  yet 
need  never  be  used  of  more  than  an  inch.  The 
pots  intended  for  the  cuttings,  ought  to  be  filled 
with  draining-matter  to  the  depth  of  two  inches, 
with  proper  heath  mould  up  to  the  level  to 
which  the  lower  end  of  the  cuttings  will  pene- 
trate, and  with  fine  river  sand  or  with  a  mixture 
of  one-fourth  of  white  house  sand  and  three- 
fborths  of  weU- washed  pit  sand,  fron  the  mrfiuw 

of  the  heath  mould  to  the  level  of  the  eumniit ; 
and  each  ought  to  be  provided  with  a  bell-glass 
which  win  stand  »  qiiartor  of  an  inch  trithia  the 
rim.  The  compost  in  the  pots  should  receive  a 
gentle  iratcTinjf  to  make  it  firm  ;  the  foliage  must 
be  carefully  stripped  off  from  at  least  one  half  of 
•aoh  shoot  intended  fat »  cutting ;  and  the  oper- 
ator, placini^  the  root  end  of  the  phoot  on  his 
ihumb-nail,  and  using  a  sharp  pen  knife,  ought 
to  out  the  dioot  dean  thvMi^  as  near  as  possibte 
to  a  joint,  and  where  the  wood  cxh'  V  its  n  t  the 
slightest  appearance  of  ripenesB  and  at  the  same 
tine  Ibeb  fiim  under  the  e^  of  the  knife. 
Fifty  cuttings  may  be  so  neatly  and  closely 
planted  in  rows  as  to  be  covered  by  a  bell-glass 
of  6  inches  in  diameter;  and  if  marked  with 
their  difierent  names  or  otherwise  properly  dis- 
tinrrii:shcd,  they  may  cmnpriee  a  ron«iderable 
uuoiber  of  species  or  varieties.  Alter  planting 
the  oattiags^  n  gentle  watering  ehoold  be  given 
to  consolidate  the  sand  ;  and  after  the  pots  have 
stood  for  a  few  minutes  to  allow  the  surface  to 
dry,  the  belI-glaM«t  AnniA  be  placed  | 


upon  them,  and  sufiSciently  pressed  into  the  ssnd 
to  ezolode  the  air.  The  pota  may  be  placed  on  a 
shelf  in  a  warm  part  of  tiic  greenhouse,  or  in  the 
coldest  part  of  a  plant-stove,  at  a  distance  firom 
the  flue;  and  they  need  not  by  any  means  be  ins 
shady  situation,  yet  ought  to  be  shaded  or  to  be 
covered  with  some  opaque  substance  when  ex- 
posed to  the  direct  play  of  the  sunshine.  Water- 
ing ought  from  time  to  time  to  be  regularly  sod 
fitUj  ^fen^'  -else  the  eattings  will  beeooie  hsfd, 
and  either  lose  the  power  of  rooting  or  be  very 
slow  in  developing  it;  yet,  except  during  the 
waterings,  the  giasiss  onght  nef«r  fiw  n  nomcBt 
to  be  removed  till  the  cuttings  have  fairly  struck. 

Propagation  of  Cape  heaths  from  seeds,  thou^ 
much  lees  generally  understood  than  propagation 
from  eattings,  is  quite  as  (imctical)lc,  and  requires 
less  labour,  and,  in  some  species,  is  followed  as 
early  by  the  commencement  of  bloom.  Seeds 
usnaDy  artive,  in  greatest  qoaatity,  in  July  and 
August,  and  they  may  be  sown  at  any  time  be- 
tween the  beginning  of  the  former  month  and 
sometiaieaftertiieMidofthekttn'.  They  ought 
to  be  sown  somewhat  thinly ;  for  if  sown  thickly, 
the  young  seedlings  are  liable  to  be  injured  by 
the  process  of  thinning  out.  Some  have  been 
known  to  vegetate  well  12  years  after  bung  im- 
ported ;  but  those  of  didcrent  species,  even  when 
all  alike  good  and  fresh,  do  not  v^tate  with 
equal  rapidity.  The  pote  Ibr  tb«m  oaght  to  have 

a  SufRciency  of  dr:\;nrige  to  allo'.v  n  frcp  pi&sa^c 
for  the  supen^undance  of  water  during  the  win- 
ter months,  and  should  he  filled  with  soil  lather 
sandy  than  boggy.  The  plants  which  come  first 
up  ought  to  be  operated  from  the  rest,  and  ex- 
posed to  the  air,  and  should  receive  less  wster 
than  those  of  slower  development  and  only  yet 
germinating;  and  though  a  free  supply  of  water 
will  do  no  injury  so  long  as  the  plantlets  are 
hensath  the  soil,  yet  the  drier  all  the  devdoped 
and  risen  seedlings  are  kept  throughout  the  win- 
ter, the  less  Ukely  will  they  be  to  damp  off  during 
the  cold  weather,  and  tin  haidisr  in  eoDstitntioa 
and  the  fitter  fw  pottiog  will  thirf  he  in  the  ssfl^ 
part  of  spring. 

Erica;  arc  liable  to  be  damaged  by  frequent 
shifting,  and  do  not  thrive  long  in  any  kind  of 
very  finely  sifted  soil,  nnd  they  ought  to  haTe 
some  changes  in  the  quality  of  the  soil  at  each  >| 
soeosstive  shifting,  and  shoold  always  be  trested  | 
in  the  manner  of  plants  which  naturally  inhabit 
sterile  soils,  in  rugged  and  moorish  situatiotu. 
They  occur,  in  thdr  wild  state,  on  grounds  of  s 
widely  different  ciiaraoter  from  those  which  »re 
naturally  inhrLl  itcd  )>y  the  great  m^ority  of 
greenhouse  plants;  and  they  require  to  haVS  S 
somewhat  corresponding  difference  of  treatment 

For  example,  J^'   rr>fnrans,  tuhiflora,  and 

nmidttf  naturaliy  inhabit  a  black  vegetable  soil, 
in  running  waters  and  sponty  grounds;  E.  oll>"^ 

ampuHacm,  rf'rrfrr,  rr~-f<'!i:i^  fn^ti-j''i!'i,  and  y*ii-'<^"''''" 

lari*t  inhabit  shattered  sandstone  rocks  witb 
little  or  ao  Mil,  and  attaeb  tbsir  roots  ts  (be 


L^iyiii^uu  by  LiOOQle 


HEATH. 


619 


fltoa«B  in  tiie  «rev(oc»  of  tb«  rMtkt;  R  ftUia, 

eriocephaln,  halicacaba,  and  cafm,  inhabit  bare 
shattered  rocks,  and  especially  moist  clefts,  at 
elevations  of  2,U00  or  3,000  re«t  above  the  level 
of  tlra  Ma;  E,  «£Marja,  ^rifidi^Uimt  and  Umr%od/»^ 
inhabit  disintegrated  sandstone  rorks,  nvor5hnrl- 
ed  by  nishcs  and  other  similar  ooarsc  vegetation ; 
E.  PluJbenaii,  sebanOj  sex/aria^  and  baeoans,  inhabit 
ditbitegviitod  iohistoao  rooln  In  the  lower  parts 
of  mountains  and  hills,  exposed  to  droiight ; 
B.  ealyeina,  ffneil%$,  WaUkerii,  Mattoni,  and  re- 
torta,  inhabit  arid  wnds,  exposed  to  haul  and 
droogli^  at  elevations  of  from  2,000  to  6,000  faat 
above  the  levpl  of  the  sea ;  K  m<'f^ih:efioray  eerm- 
thfoidu,  ffratidijlora,  ifftiuoens,  and  matntnom, 
inhabit  landy  ground  on  the  plains,  particularly 
in  places  which  abound  with  natron ;  E.  nstita, 
filatnentota,  crue7Ua,  t^rxtmlor.  -xwd  triflora,  inhabit 
loamy  ferruginous  grounds,  m  both  high  and  low 
altaations,  ezpooed  fior  ssfenl  nontln  of  the  year 
to  great  drought;  E.  penoltUa,  and  ureeotarit, 
inhabit  the  disintegrations  of  schistose  rocks,  by 
the  sides  of  streams,  in  deep  shaded  glens  ;  and 
S.  di$gd0r  and  AMa  inhabit  atiff  loamy  gronnd, 
in  moist  p'lcns  rind  on  the  rnaririn?!  of  '.voodlands, 
in  company  with  pelargoniums,  ru&hes,  sedges, 
and  other  kinds  of  coarse  and  rank  vegetation. 
The  soils  which  nourish  the  graatait  proportion 
of  ericse  throughout  the  Cape  appear  to  be 
debris,  arid  sand,  and  £Nmiginoo»  loam ;  and  even 
Ihoift  moiit  ones  whidt  nooriih  a  eonaldenlile 
pirqKHrtion  have  little  siniilarity  to  our  bogs  or 
even  to  the  black  mould  of  our  moors,  but  seera 
to  owe  their  suitableness  &r  more  to  their 
mineral  than  to  th«r  organio  oonetitttenta.  Li 
the  artifioiid  culture  of  erioe,  therefore,  b<^ 
earth  ought  to  be  not  at  all  or  but  very  sparingly 
used ;  a  good  proportion  of  sand  ought  to  exist 
in  attthe  peaty  or  mooriah  eoD  emplc^ ;  a  oon* 
siderable  artificial  admixture  of  porous  sandy 
loam  strengthens  tho  suitable  properties  of  the 
sandy  peat ;  and  even  an  admixture  of  debris,  or 
emaU  angidar  ftagmenta  of  aandetonca  and 

schists,  iir  almost  any  kind  of  coarse  mineral 
matter,  may  sometimes  be  serviceable.  Mr. 
Bowie,  the  botanical  collector  at  the  Cape,  re- 
eommenda  for  the  first  poCting-off  of  seedlinga  a 
compost  of  i^nr>  fourth  of  Fi-.dy  loam  and  thrrc- 
fourths  of  sajidy  peat,-^for  the  first  shifting,  onc- 
half  of  sandy  loam  and  one-half  of  sandy  peat, 
— ^for  the  second  shifting,  three-fourths  of  sandy 
loam  and  one-fourth  of  sandy  peat, — and  for  the 
third  and  if  poenble  the  final  shifting,  all  sandy 
loam;  and  he  add%  Btonee or  eren  lm>ken  frag- 
ments of  garden  pote,  of  one-fourth  to  one-half 
inch  in  diameter,  seem  beneficial  to  th*^  h^nlth  of 
ericsa,  while  finely  silted  soil  consolidates  into  an 
imwfaoleeomo  and  stagnate  mass,  preventing  the 
fiee  passage  of  flnperi9uous  water."  Fire  heat, 
smoke,  and  a  continuance  of  confined  air  are  in- 
jorious :  and  fireeh  air,  even  in  pretty  cold  weather 
in  i^ter,  ooglit  to  ha  freelf  admitlsd. 
The  ling  or  heather  or  common  heath  of  Britain, 


JEMas  OTrfjymrfs  called  by  lome  botanists  CUZana 

vttlgaris — is  too  well-known  a  plant  to  require 
any  dp?cription.  It  covers  many  thousands  of 
acres  la  the  highland  districts  of  Scotland  and 
Irelaad;  and  abounds  is  nmilar  olimates  and 

situations  throughout  tho  continent  of  Europe. 
It  has  a  bushy  habit,  and  commonly  a  height  of 
from  6  inches  to  2  feet,  but  frequently  attains  a 
height  of  3  or  4  feet ;  and  it  nsnally  blooms  from 
February  till  July.  The  normal  jtlnnt  has  single 
purple-coloured  flowers;  but  one  variety  has 
doable  purple-ooloarsd  fower^  ona  hao  white 
flowers,  one  has  scarlet  flowers,  and  ftur  have 
various  hues  of  red, — and  all  these  varieties 
ucoor  in  a  wild  state,  and  seldom  attain  more 
than  one-half  the  heighi  of  Um  normal  plant. 
The  botanical  names  ef  these  seven  varieties  are 
E.  V.  pm^fUm,  (dba,  eoccinta,  tpieata^  deeumlens^ 
umentOMif  and  vari^icua. — The  common  heath  is 
modi  need  for  thatdi,  small  brooms,  ooarse  ropes, 
and  generally  as  a  substitute  for  either  straw  or 
tho  common  broom  plant.  The  tender  tops 
and  young  shoots  of  it  are  eaten,  in  both  a  green 
and  a  drtod  state^  by  goals,  sheep,  oattle,  and 
even  horses, — especially  in  places  where  the 
grasses  and  other  herbage  plants  do  not  afford  a 
good  bite  till  late  in  spring ;  they  also  form  a 
chief  food  of  gronssy  sttd  render  the  luxuriance 
of  heath  upon  thf»  moors  a  desirable  object  with 
sportsmen  and  other  partisans  of  the  game-laws; 
and  they  are  likewise  nsed  in  the  eottages  of  the 
Highlanders,  as  a  substitute  for  mattresses. 
The  heath  plants  and  the  dried  soil  in  which 
they  grow  are,  in  many  instances,  jointly  used 
for  ftad ;  bat  are  modi  inforior  for  tins  purpcnte 
to  the  common  prodaoe  id  turbaries.  The 
flowers  yield  to  bees  a  honey  of  a  dark  colour 
and  peculiar  flavour, — ^preferred  by  many  persons 
to  any  varied  of  honey  obtiuned  in  raltivated 
districts ;  the  young  shoots  have  sometimes  been 
used,  along  with  some  malt,  for  making  a  kind  of 
ale ;  and  the  whole  plant  yields  a  yellow  colour- 
ing matter,  whieh  oaa  be  used  for  dyeing  wool,  ! 
and  a  tannaniferous  extractive,  which  can  be 
used  in  manufacturing  leather.  The  proper 
management  of  lands  which  are  overrun  with 
heath  will  be  notioed  in  next  article.  | 

The  tctralix  heath,  Erim  f  fralix,  inhabits  the 
moist  heath  lands  of  Britain ;  and  though  a  raro 
plant  as  compared  with  the  preceding,  is  far 
from  being  nnomnmon,  and  boasts  the  display  of 
much  elegance  and  beauty  in  combination  with 
fitness  for  economical  purposes.    Ita  roots  are 
creeping ;  its  Stems  aro  erect,  and  from  4  to  16  ! 
inches  high;  its  leaves  are  crowded,  revolute,  | 
and  downy,  and  grow  four  in  a  whorl ;  and  its  , 
flowers  stand  on  finely  pubesoent  footstalks,  and  ; 
grow  in  r^nd,  dense,  tarminal  dtnterib  and  | 
droop  pendulooslj  to  one  tide,  and  have  a  deli-  ' 
cate  wax-like  appearance,  and  bloom  from  June 
till  August.   It  comprises  one  variety  with  snow-  : 
white  flowers^  and  another  with  delioatefy  flesh-  I 
coloafed  flowms  ind  it  may  bt  taid^  in  general. 
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whitr  nn-^  tho  most  blushing  rosfv--T]ir  irrey 
beath,  £rica  cinerea,  abound*  on  drj  turfy  beath- 
hmia,  in  many  parti  of  Brltaifi.  Ita  habit  it 
bushy ;  its  rtema  an  vmalljr  about  a  foot  bigb ; 
its  branches  are  numerons,  upripht,  leafy,  and 
boary;  and  its  flowers  have  a  crimson  or  pur- 
piiah  colour,  with  a  tinge  of  blue  or  grey,  and 
Hoom  from  June  till  September.  One  variety 
with  irbite  flowers,  £.  &  alia,  lometiroei  occurs 
in  eompaay  wi^  the  nomal  plant;  and  three 
vaneti<»,  with  respectively  re(l.flesli-colonred,and 
dark  purple  flowers,  £.  c  rtiira,  cartua,  and  atro- 
purpurea,  oocur  in  ntolit  heath  landa^The  wan- 
dering or  Cornish  heath,  Erica  vacant,  abounds 
in  the  heath  hrvU  of  Cornwall.  Its  stem  is 
usually  from  12  tu  24  inches  high;  its  branches 
are  numerous ;  its  bark  it  pale,  smooth,  and  ded- 
duous;  and  its  flDwers  arc  rrd  and  bloom  in  July 
and  August.  A  white-flowered  variety  of  it,  £. 
9.  «U9r  eoroetinei  met  with;  and  a  tender- 
looking,  red-flowered  variety,  K  v.  tenelta,  ban 
been  introduced  to  our  heatheries  from  Conti- 
nental Europe.— 'The  olUated  heath,  £rim  eiliarU, 
•lio  occurs  wild  in  Cornwall ;  hut  though  common 
enough  in  collections,  is  ecnrce  n<«  nn  indigen. 
Its  stem  is  usually  about  12  or  15  inches  high; 
and  its  flowers  are  parplOi«ilottnd,  and  Umnn 
from  July  till  8eptorii>)cr. 

HEATHKR.  See  IIeatb  and  Uxatos. 

HEATH-ORA88L  See  Tnonu. 

HEATHS,  or  Heath  Lands.  Either  pastoral 
or  wastelands,  more  or  less  overgrown  witb  h  nt  li 
plants.  They  are  of  vast  aggregate  extent  ill  the 

hilly  parts  of  England,  in  the  mountainous  parts  {  parts,  rills  gush  out  from  the  higher  grounds,  and 


heatha,  oompriee  all  the  beet  klnda  of  heathjhni, 

and  have  peculiar  characters  of  both  eoil  and 
vegetation;  yet  they  are  quite  identical  with 
noorhmd  heatha  in  aeme  great  properties,  and 
insensibly  graduate  into  them  in  almost  aUotben; 
so  that  mr\ny  thin?«  whio!i  mny  !  o  psid  respecting 
the  poorer  kmda  ui  hiiiy  lieaths  may  be  said  alao 
respecting  the  better  kinds  of  moorland  heaths, 
and  gome  things  which  we  shall  reserve  to  say 
,  respecting  the  moorland  heaths,  might  be  said 
•lao  fospecting  tho  hilly  hentha.  The  aandf 
heathft,  in  general,  are  pretty  distinct  from  incist 
of  the  moorland  heaths,  and  entirely  so  from 
nearly  all  the  hilly  heaths ;  and  yet  oven  tiiey 
might  share  in  some  remarltt  whidl  VUiat  In 
made  upon  both  these  classes. 

HUly  Heaths.  — The  soil  of  hilly  heaths  has 
generally  an  oohioons  ydhyw  oolowr,  eonictims 
approaching  a  brown  ;  it  not  linfrequently  poj- 
sesses  both  the  appearance  and  the  qualities  of  a 
fine  haad  loon,  and  wante  only  enffident  depth 
to  be  capable  of  Incoming  prime  arable  land ;  and  \ 
it  seldom  or  never  lies  on  the  hard  and  reteDtive  | 
kinds  of  snbooil  which  are  commonly  temwd  tiH  j 
and  mooiland.  Its  grand  defects  are  prevailing  ; 
shallowness,  an  enormous  intermixture  of  both 
small  and  large  stones,  and  numerooa  projections, 
nptiltittg^  and  rnhnie  ezpansra  of  hare  rock.  A 
vast  aggregate  of  it  might  easily  be  subjected  to 
very  productive  cultivation  by  meana  of  the  qade  | 
hnebandrjr;  hot  only  patehee  of  eoino  of  i(i  awl  ■ 
comparatively  small  tracts  of  even  the  best,  can 
t>e  disposed  into  series  of  ordinary  farm-fields  liliir  ^ 
aration  by  the  grubber  and  the  plough.  In 


of  Ireland,  and  especially  in  the  TTighlands,  tho 
mountainous  lowlands,  and  the  western  Islands 
of  Beotfand;  and  thej  have  great  dimity  of 
soil,  of  subordinate  vegetation,  and  of  oompanitive 
value  or  wortlileesaesa,  ranging  from  absolute  and 
inotriovftble  waetee  to  deep  and  fertile  surfaces, 
easy  of  reclamation  and  fblly  capable  of  subjection 
to  the  plough ;  but  they  may  be  classified  into 
hilly  heaths,  possessing  much  herbage  and  con- 
siderable variety  of  vegetation, — moorland  heatlis, 
with  some  portion  of  peaty  soil  ^■nd  n  groat  pro- 
fusion of  heath  plants, — and  sandy  heaths,  oon< 
tdning  wry  little  vegetahle  matter,  and  eonntt- 

ing  principally  of  silicious  surfaces,  matted  with 
the  roots  of  coarse  grasaea,  and  sparsely  shaded 
with  stunted  heath  plants  and  dwarfish  furze. 
The  plants  which  give  name  to  these  hinds  are 
nnticpd  in  thr?  hitter  part  of  the  article  Hbath  ; 
some  special  varieties  of  the  lands  themselves  are 
the  topics  of  the  artldee  Boo,  Downs,  and  Mooa; 
and  methods  of  treatment  proper  for  reclaiming, 
improving,  or  managing  some  or  all  are  discussed 
in  tho  aiiidea  Dnaiirtiro,  Innonno  ov  Land, 
Pastcrf  niifl  Wa-^tt  Lanp.  Any  topics,  there- 
fore, which  are  more  proper  to  these  articles  than 
to  the  present  one,  mnit  here  be  either  entirely 
omitted  or  but  slightly  touched. 
Hilly  heaths,  as  distinguished  from  moorland 


wander  and  spread  athwart  considerable  cxtonts 
of  surface,  filling  up  small  hollows  with  water, 
rendering  bcwdths  of  deolidty  wet  f»d  qwrty, 
and  maintaining  tf.p  c^rowth  of  junci,  carice*,  [ 
and  other  coane  and  worthless  aquatics  *,  hai  in 
the  great  rasjority  of  parts,  springs  limpidly  dis- 
charge themselves  by  narrow  and  well-worn 
channels,  or  rills  are  gulped  promptly  and  cmh- 
pktely  down  by  fissures  in  tho  rocks  or  rocky 
subsoil,  so  that  n  krge  proportion  uf  the  surfsce  j 
is  almoet  m  di7  as  thai  of  welMraiaed  gna  i 
landa.  ■ 
The  ohief  plants  whidi  inhabtt  hiUy  healbs  \ 
are  heath-plants,  furze,  broom,  juniper,  fern,  an^ 
grasses.    The  heath-planta  are  frequently  taU, 
luxuriant,  and  in  great  abundanoo;  the  hat  ee-  ,| 
curs  in  quite  dry  situations,  and  is  sometinc* 
very  plentiful,  and  always  indicates  byitsjos- 
senco  the  porosity  of  tlie  subsoil,  the  compsra- 
tively  high  fertility  of  tho  soil,  and  the  presence 
of  a  verj-  considerable  proportion  of  disintegrated 
alkaline  rocka;  and  the  herbage  inctodes,  &<>^ 
only  sndi  oootso  grasees  as  oocnr  on  ether  kin<ls 
of  heath  lands,  but  also  some  of  the  nutritive 
sorts  of  agroetis,  the  sheep's  fescue,  the  woolij 
soft  grass,  the  annua]  meadow  grass,  soiasthasi 
the  Welch  fescue,  and  occasionally  white  clover. 
Iho  higher  and  drearier  traoU  of  thehiUy  bcathi 
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are  the  resort  of  the  plover,  the  lapwing,  grouse, 
the  Uaekooelt,  tlie  Ibz,  and  some  other  wild  ant- 
nwls,  and  afford  more  or  less  sustenance  to  the 
goat,  the  hardy  lilack- faced  sheep,  the  small 
Welch  mountain  sheep,  and  the  small  Irish  high- 
land sheep;  and  th«*lower  and  mere  ftrtile 
tracts,  arc  comparatively  free  from  tha  heftth- 
phnts  iind  abundant  in  the  nutritive  grasses, 
and  afford  sustenance  to  the  Cheviot  sheep,  to 
fnriooa  half-hardy  CfoiBbnwdi  of  thcep,  to  llie 
small  Welch  black  cattle,  to  the  Kerry  black 
cattle,  to  the  Scottish  kylncs,  and  to  some  other 
breeds  of  black  cattle,  both  native  and  cross. 

Tba  fMlanakion  of  all  mcfa  portiont  of  UUy 
heaths  as  have  too  shallow  a  ioil  for  the  plough,  or 
as  are  too  much  encumbered  with  etones  and  pro- 
truding rocks  to  be  converted  into  arable  fields, 
eaa  obviondy  bo  oaniad  no  ftntiiar  than  to  edn^ 
vert  thcni  into  good  permanent  grass  lands;  but 
their  reclamation  to  this  extent  may,  in  multi- 
tttdca  of  taitaaces,  be  found  comparatively  easy, 
and  abnndantf  J  oompenaating.  One  preliminary 
measure  of  great  moment  is  to  divert  all  their 
excess,  of  moisture  at  springy  pointt  into  small 
arlilidal  dralna;  and  another,  of  loaredy  leai 
conseqaanoe,  though  not  so  generally  adverted 
to  by  georgistfl,  is  to  eniploy  the  water  drawn  off 
to  the  drainage  in  a  system  of  catch-work  irri- 
gation. Sea  tlM  atlid«a  PftAiinira  and  Ibbioa- 
Tiow.  If  the  water  iming  from  springs  be  all 
diverted  into  drains,  aquatic  plants  will  die  out 
and  nutritive  plants  will  take  their  place ;  and 
if  it  bo  fliTllMrdiatribotad  athwart  tbo  arid  parU 
of  the  surface,  in  the  manner  of  systematk  and 
judicious  irrigation,  ferns  will  speedily  disappear, 
heath-plants  and  furze  will  gradually  give  way, 
and  a  line  award  of  good,  aweeti  nouriihing  nato- 
ral  graaties  will  everywhere  be  formed.  Yet  the 
heath-plants  and  the  furse  of  the  hilly  heaths,  as 
well  as  those  of  all  the  moorland  heaths  which 
poBScsa  any  capacity  for  pasture,  aro  nradi  mora 
expeditiougly  nnd  effectively  reduced  by  burning 
than  by  irrigation.  At  any  dry  period  of  autumn, 
•kindling  of  fire  on  the  windward  side  of  a  heath- 
elad  hill,  aprcada  over  the  whole  surface,  oon- 

eunjfs  an  rnormoiis  nrcrro^^nto  Imlk  ■  f  th"  heath- 
plants,  and  leaves  athwart  the  hill-eide  only  an 
nmj  of  Uadtaaed  itnmpa ;  and  In  tiia  ooane  of 
tlM  ftUowiqg  apring,  a  tolerablj  diiek  growth  of 
the  grasses  springs  up,  to  keep  po??f>!«Bion  of  a 
large  porti<m  of  the  ground,  during  several  years, 
tffl  the  fteab  ihoola  ftom  the  itena  and  rooi- 
of  the  bvmt  haath-plaaU  baeoma  bnahy 
enough  to  resume  possession  and  to  provoke  ano- 
ther homing.  Or  when  the  tops  and  young  j 
abooti  of  the  heath'flanta  tiwmelvea  oonatitata ' 
a  main  part  of  the  food  which  the  lands  have 
hitherto  yielded  to  sheep,  pioce  nfti-r  piece  of  the 
h^tb-gruunds  of  a  stock-farm  may  be  burned, 
in  lagnlar  and  mooeariva  order,  to  aato  maintain 
a  series  of  stages  in  the  development  of  the  shoots, 
and  afford  the  sheep  a  constant  supply  of  food  ; 


steadily  persevered  in  and  rotationaliy  pursued, 
the  heath-plants  will  gradnally  dwarf  down  and 
die  out,  and  a  sward  of  good  pennanent  natural 
grass  will  obtain  entire  possession. 

The  grand  art  of  reclaiming  hilly  heaths,  how-  j 
ever,  as  well  at  of  reolaimittg  all  the  beat  kinda  1 
of  moorland  heatbi^  aoniiate  in  a  combination  of  : 
the  three  processes  of  paring,  burning,  and  lim-  ^ 
ing.  See  the  article  PAaiiro  and  Bcbhiko.  The  ; 
paring  of  amatt  traota  in  ordinary  diatrieta,  or  | 
of  lomewhrt  large  tracts  in  districts  where  la-  | 
bourers  aro  numeTnT]s  and  mnnual  labour  is 
oheap,  may  be  aUccUd  by  means  ot  the  imple- 
ment tarionaly  called  a  breaat^ploagb,  a  pnd^ 
plough,  a  paring-spade,  a  dcnshare,  and  a  flaugh- 
tcr-spado  ;  but  the  paring  of  all  tracts  in  other 
circumstances,  is  most  economically  done  with 
the  eomaum  Dvtoh  plovgb;  and -when the  anr- 
facr  i?  sufficiently  free  from  stones,  ligneous 
plants,  and  other  obstructions,  a  wheel-oouiter — 
or  a  scarifier,  as  it  is  sometimee  oalled— «Qght  to 
be  need  to  the  plough.  See  the  articles  BRBAa*< 
Piouon  and  PARiMi-PLocon.  "  I  should  recom- 
mend," says  Mr.  Rowlandaon,  "  that  the  plough- 
ing and  crosscutting  should  be  performed  the 
summer  or  atitumn  of  the  year  previous  to  the 
op<*rntion  of  burni:  l'  The  Sods,  by  lying  in  a  ' 
rough  state,  and  being  subjected  to  the  frost  of  i 
the  winter  pieeeding,  that  beoome  tender  and  | 
friable  ;  and  if  a  large  triangular  harrow  or  sca- 
rifier, with  teeth  about  a  foot  in  length,  bo 
drawn  once  or  twice  through  the  sods  during  i 
the  fiiet  drj  weatlier  in  apring,  the  same  will  be  | 
prepared  for  heaping  up  with  a  '  bob.' " 

The  liming  p.irt  of  the  process  of  rpclamation  ' 
is  much  less  expensive  on  billy  heaths  than  on  ^ 
moorland  beatha.    When  the  aoil  bappena  to  | 
consist  of  the  debris  and  detritus  of  trap,  grey- 
wackc,  or  aluminous  schistose  rocks,  so  that  it 
possesses  within  itself  a  compuntively  largo  store  j 
of  tbe  alkaline  food  of  plants,  it  requires  no  lim-  ] 
ing  whatever, — a  circumstance  all  the  happier 
that  districts  consisting  of  these  rocks  are  gener- 
ally the  most  distant  from  supplies  of  lime ;  and 
even  when  the  soil  is  of  the  prevailing  jdkwlah  or 
brownish-yellow  colour,  similar  in  apprnrnncr  to 
fine  loam,  and  largely  intermixed  with  stones,  it 
ie  eometimeB  tboroughly  benefited  by  eo  tmaU  a 
quantity  of  lime  as  20  hoahels  per  acre,  and  pro- 
bably seldoea  requiree  mora  than  about  40  boah* 
ela. 

Jfoofisnil  JiWU^The  eoil  of  moat  meoriand 

heaths  is  either  a  mixture  of  gravel  and  peat,  ot 
stonebrash  sand  and  peat,  or  of  materials  quite 
similar  to  these ;  it  is  often  incomhered  with  a 
great  proportion  of  large  boulden,  either  inoum- 

bent  upon  it,  or  lying  level  with  its  surface,  or 
burifd  at  but  a  trivial  dopth  :  and  it  generally 
lies  on  a  subsoil  either  of  hard  tiU  or  moorland 
pan,  fkequcntlf  mndi  ebarged  with  ailioieaelj 

qiiartzose  paste,  or  of  a  stiff,  retentive,  barren 
white  or  blue  clay.    Moorland  heaths  comprise 


and,  after  a  series  of  bumiogs  and  depasturings,  '  also  the  waste  or  peaty  or  comparatively  iufer- 
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tile  or  positively  heathy  portions  of  the  wolds 
and  downs  of  England ;  they  comprehend  like- 
wise the  enormous  aggregntc  of  the  moors  of 
Lowland  Scotland,  and  the  raountain-hoga  of 
Ireland,  of  Highland  Scotland,  and  of  the  Hebri- 
des; they  include  all  the  heath-clad  or  heath- 
infested  tracts  of  the  three  kingdoms,  which, 
without  being  flow-mosses,  or  having  only  a 
shallow  depth  and  a  peaty  consistency  of  mossy 
matter,  possess  more  or  less  of  a  peat  soil ;  and 
they,  consequently,  are  of  vast  extent,  and  con- 
stitute a  main  part,  not  only  of  all  the  heaths, 
but  of  all  the  waste  lands  of  the  empire.  Their 
available  soil  usually  varies  in  depth  from  4  to 
]  2  inches,  and  very  seldom  is  greater,  except  in 
hollows. 

Moorland  heaths  are  distinguishable  from  hilly 
heaths,  not  only  by  the  peatiness  of  their  soil, 
but  by  the  comparative  dwarfishness  of  their 
heath  plants  and  their  furze,  by  the  absence  of 
ferns,  and  sometimes  by  the  presence  of  the 
bilberry  and  the  dwarf  sallow.  They  abound  in 
carices,  junci,  and  other  coarse  aquatic  herbage ; 
they  frequently  abound  also  in  some  of  the  coarse 
kindB  of  agrostis ;  but  they  do  not  contain,  ex- 
cept very  scatteredly  or  on  some  of  their  best 
patches,  any  noticeable  proportion  of  the  nutri- 
tious grasses.  They  frequently  possess  an  appre- 
ciable value  for  the  feeding  of  sheep  and  the 
pasturage  of  young  stock ;  but  they  owe  this 
scarcely  at  all  to  gramineous  herbage,  and  almost 
wholly  to  the  tops  and  young  shoots  of  their 
mere  heath-plants  and  furze.  Moisture  is  almost 
everywhere  in  excess ;  and  alkaline  matter  is 
nearly  at  a  minimum. 

The  moorland  heaths  of  almost  all  Scotland, 
and  those  also  of  many  parts  of  England — some 
as  adjuncts  to  gramineous  pasture-lands,  and 
most  as  al)Soluie  or  entire  pastures  of  themselves 
— are  employed  in  the  feeding  of  hardy  moun- 
tain breeds  of  sheep.  "  To  even  a  careless  ob- 
server," remarks  Mr.  W.  Hogg,  "  it  will  readily 
occur  that,  on  some  pastures,  heath  must  bo  the 
principal  part  of  sheep's  food,  while  others,  on  a 
different  pasture,  must  taste  of  it  very  sparingly. 
On  thep%  two  situations,  sheep  employ  it  for  dif- 
ferent purposes.  On  the  first,  it  enters  largely 
into  the  mass  of  food  which  the  animal  gathers; 
it  has  been  their  principal  support  since  their 
infancy ;  they  know  of  no  other,  and  they  have 
no  troublesome  desire  for  the  succulent  grasses. 
In  the  latter,  it  is  medicative ;  and  the  perception 
of  the  animal  prompts  to  the  use  of  it  with  no 
other  design.  When  the  stomach  is  overcharged 
with  soft  luscious  food,  the  feelings  of  the  animal 
admonish  it  to  go  in  quest  of  aromatic  feeding 
to  accelerate  digestion ;  and  this  a  small  quan- 
tity of  heath  does.  It  warms  and  strengthens 
the  tone  of  the  stomach,  and  assists  in  the  disso- 
I  lution  of  the  aliment,  and  prepares  it  for  enter- 
,  ing  the  intestines;  and  as  soon  as  digestion  is 
I  begun,  the  animal  ejects  a  good  deal  of  wind, 
i  which  the  warm  and  puugcnt  nature  of  the  heath 


is  now  beginning  to  dissipate.  Sheep  who  are 
natives  of  a  heathy  pasture,  are  in  no  danger  of 
feeding  to  excess ;  they  only  satisfy  but  do  not 
overburden  nature  ;  and  though  the  animal  is 
here  smaller  in  the  bone,  and  the  viscera  much 
less,  the  constitution  is  sound  and  hardy,  and  is 
in  no  danger  of  those  maladies  which  arise  from 
repletion." 

The  moorland  heaths  are  the  main  retreat  of 
most  kinds  of  game.  The  majority  of  the  groase  | 
family,  pursued  by  the  sportsman  or  watched  by  i 
the  gamekeeper,  feed  upon  the  tender  shoots  of  .  < 
the  heath-plants,  and  perform  incubation  amidst 
the  concealment  of  their  thickety  recesses ;  and 
these  birds  abound  most  of  all  in  the  wild,  deso- 
late,  and  remote  interior  of  great  districts  of 
mountainous  moorland,  such  as  those  of  the  cen- 
tral and  western  divisions  of  the  Scottish  High- 
lands.   Moorfowl,  in  particular,  though  some- 
times seen  in  pairs  or  flocks  travelling  from  one 
heathy  district  to  another,  do  not  abide  in  any 
grassy  region,  no  matter  how  uninhabited  or 
mountainous,  but  make  their  permanent  resi- 
dence only  where  heath  prevails ;  and  they  may  | 
often  be  observed,  by  the  traverser  of  motjrland 
heaths,  feeding  on  the  young  sprigs  of  heath- 
plants,  in  the  shock  of  the  tempest  or  under  the 
dark  gloom  of  approaching  night.    Yet,  though  | 
retreating  to  the  cover  of  old  heath-plants,  or  of 
bushy  patches  between  the  old  and  the  new,  for 
the  purposes  of  incubation,  they  disdain  to  make  i 
any  use  of  old  heath-plants,  and  seem  to  be  as  { 
much  profited  as  sheep  by  any  process  which  de-  ' 
stroys  the  rank  heath-growth  of  a  moor,  and  oo-  | 
casions  a  supply  of  young  shoots  and  tender 
twigs.   "  The  moorfowl,"  says  Hogg,  "  seldom  or 
never  feed  on  old  heath ;  the  tender  and  juicy  < 
sprigs  of  the  young  germs  of  heath,  they  invari- 
ably select  for  food ;  and  except  when  driven  by  ^ 
the  blue  hawk,  I  never  saw  them  condescend  to  j 
seek  shelter  in  it  from  any  creature  or  any  wca-  j 
ther.    Even  in  the  darkest  snow-drifts,  they 
often  feed  on  this  young  plant,  in  the  most  ex- 
posed situations ;  nor  will  they  seek  shelter  on 
even  the  lee  side  of  the  hill,  until  they  have  ga-  ^ 
thered  together  a  few  grains,  when  they  cower  j 
down  and  let  the  snow  drift  them  up, — in  which 
situation  they  continue  warm,  dry,  and  oomfort- 
ablc,  till  the  hurricane  subsides,  and  then  they 
spring  into  the  air  with  all  the  vigour  peculiar 
to  their  hardy  nature."    Numerous  species  of 
migratory  birds,  also,  resort  to  the  moorland 
heaths,  during  the  months  of  summer,  for  batch- 
ing and  rearing  their  young;  and  here,  away 
from  disturbance  by  man,  and  amid  the  stillness 
and  desolation  of  a  far-spreading  solitude,  they 
indulge  those  fond  affections  with  which  all  the 
beings  of  the  animated  creation  delight  to  sup- 
ply the  wants  and  unfold  the  energies  of  thtui 
offspring.  , 

The  periodical  burning  of  the  heath-pUnts, 
which  constitutes  but  a  second-rato  improve- 
ment of  any  of  the  best  kinds  of  hilly  heaths,  is 
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I  ^tbe  only  economical  improvement  of  which  % 
;  large  proportioa  of  moorland  heaths  are  capable, 
;  and  is  regularly  practised  on  very  many  of  them, 
I  porticului  j}  in  the  TTT^nntainous  districts  of  Scot- 
land, under  the  name  of  muir-burn.  Ueath- 
plaatt  whieh  ntem  living  roots,  no  matter  how 

j  entirely  destroyed  may  be  their  foliage  and  twigs, 
'  or  how  severely  soorclied  may  be  their  stpm?,  nl! 

I I  continue  to  perform  their  vital  functions,  uud 
j  tpeedily  send  <mt  growths  of  raooolont  young 

j  I  twigs  and  leave*.    Even  when  tho  lap-vessels 
'  I  are  shrivelled  by  the  heat  to  the  very  surface  of 
{  tho  ground,  young  shoots  start  up  from  the  old 
,|  stoics,  and  minify  tiwaadveo  into  MRW  of  ma- 
1 1  tually  intersecting  branches,  and  eventoally  pro- 
j  ducc  such  a  profusion  of  heath  herbage  as  over- 
r  shadows  the  whole  ground.   The  burning  also 
'  «lfluiBtiw«^froai  nidiiwtofiiueota,envi«of 
worms  and  reptiles,  noxious  accumulations  of 
j '  nnwbolesoroe  herbage,  and  other  kinds  of  impu- 

I'  I  riiies  and  poUutiuus ;  and,  in  many  instances,  it 
]  tiOer  oeoatiow  a  ranoTrntod  growth  of  ooine  of 
the  coarse  mountain  grasses  or  induces  the  ap- 
'  pewaooe  of  Ocirpus  oBsipicomu  and  other  slender 
•nd  fomewhat  nutrient  species  of  Cyperaceie. 
When  the  operation  is  performed  in  suitable 
weather  and  in  a  dry  condition  of  the  plants,  the 
whule  tract  is  at  onoe  laid  open  to  light,  heat, 
dews,  fogs,  and  all  tUa  other  agenoieo  of  the  at* 
j  mosphcre  ;  the  smoke  aoarodif  diMppears,  when 
flocks  of  carrion  cn)ws  everywhere  alight  upon 
it,  to  pick  up  faalf-scorohed  insects  which  could 
not  eaoape,  tad  nioh  mall  reptilee  as  Ihejr  hnow 
they  can  manage ;  and,  in  a  brief  period,  seeds 
of  graroine»>  and  cyperacess,  floating  throughout 
the  air,  make  lodgments  on  the  ground,  and 
oommeMe  within  its  bosom  the  ftrmination  of 
their  respective  herbage.  The  growth  of  grasses, 
indeed,  when  considered  in  its  proportion  to  the 
.    aggregate  ot  tho  moors,  is  exceedingly  limited ; 
I   crowds  of  araod,  also,  extend  athwart  open  pateh- 
ts,  and  gather  round  the  roots  or  beneath  the 
^    shade  of  old  heath-plants,  and  form  a  scnrf  of 
)    moss  which  resists  the  destroying  action  of  both 
'    the  fire  and  the  atmosphere;  and  the  Very  heathh 
I    plants  themselves,  in  some  parts  of  the  ground, 
j    have  so  exhausted  the  soil,  as  to  both  its  nour- 
I    iahing  principles  and  its  power  of  chemi(»kl  ela- 
i    boration,  that  they  must  diie  down  for  some  yean 
to  allow  it  time  and  facilities  f  tr  renovation; 
I    but  the  great  mass  of  the  heath-plants  speedily 
j    posh  themsoNes  out  into  new  existence  and 
I    young  exfoliation,  while  some  possess  so  ample  a 
I    hold  of  tho  soil  and  exert  so  mighty  powers  of 
xeinvigorated  being  as  to  spread  their  roots  far 
•nd  wlde^  to  diink  up  aU  the  snhstanees  nvaila- 
1>h»  lEor  TsgetitioD,  and  lyake  a  coroplste  mono- 
pf)ly  nf  tho  new  resources  which  the  process  of 
liurning  has  opened  up.   A  fresh,  succulent,  and 
oomparatively  pleatifol  herbage  is  thus  provided 
t»y  means  of  the  burning, — in  some  districts, 
partially  by  the  (TroMfth  of  grassos  and  tender 
oIub-ru«hcs, — and  lu  mos^  either  mainly  or  alto- 


gether by  the  development  of  young  shoots  in  the 
heath-plants;  and — as  in  the  hilly  heaths,  so  j 
more  urgently  m  the  moorland  ones,  on  account  | 
of  their  fiir  rrrcrtter  extent,  ami  the  far  more  M 
general  dependence  which  the  stock-farmer  has  1 1 
npon  them  for  food  to  hn  shssp-iocks— this  pro- 
vision ought  to  be  etioited  hf  n  perfectly  regular 
and  Ruccessional  course  of  burning.    "  The  hus- 
bandman," remarks  Ilogg,  "  doth  not  go  over  his  | 
arablegroondbyaeertainrolationof  crops  with  | 
greater  exactness,  than  a  heathy  pasture  should 
i)e  regiilnrly  laid  out  in  heaths  of  difibrent  ages, 
the  oldest  spaces  annually  renewwi  by  burning, 
when  the  next  in  ssniority  are  in  thehr  kst  year. 
By  this  means,  thb  shrub  is  kept  eatable  through 
all  the  season;  and  evon  when  ofhcr  herbage  is  { 
scarce,  a  browse  on  young  heath  is  iar  from  be-  | 
ing  unaoeeptaUe.  It  b  invariably  said  by  the  | 
storemasters  and  shepherds,  that  heath  is  only  | 
valuable  through  the  winter  quarter;  and  I  be- 
lieve the  disadvantages  and  neglect  with  which 
this  prodnotion  has  been  treated,  has  leaUted 
the  general  report.    But  how  can  it  he  of  ser- 
vice, when  it  is  allowed  to  stand  till  it  is  use- 
less ?   When  old,  it  doth  not  vegetate  till  about 
the  middle  of  June ;  but  whoi'  young,  its  spring 
is  little  later  than  the  softer  grasses.  In  the  for- 
mer state,  there  is  scarcely  a  return  uf  verdure 
through  all  the  season;  but  when  young,  it 
shoots  more  than  an  ineh  for  several  seasons, 
and  at  all  titnes  its  g*^rni?,  are  eagerly  sought  for 
and  eaten  by  the  depasturing  stock.   *  *  The 
safost  and  most  general  rule  that  oan  be  adopted, 
is  to  bum  it  whenever  it  will  bum  thoroughly  j  | 
and  completely ;  and  except  the  single  di^advan-  t  • 
tage  of  not  yielding  sufficient  cover  to  uoorlow  1  i 
duringthetimeof  inonbation,itisintheyottng  ' 
state  most  beneficial  for  all  creatures  whose  in>  I 
stinets  and  habits  dliMt  than  to  a  heathy  soil  | 
for  food.'*  j 

8adi  mooiland  heatiis  as  are  capable  of  being 
profitably  converted  into  arable  lands,  are  most 
efficinnt!}'  rxnd  cheaply  reclaimed  in  nearly  the  | 
same  manner  as  hilly  heaths,  by  means  of  par- 
ing, bundng  and  Kming;  but  they  require  to  be 
f;ir  more  freely  and  yet  much  less  cxpf  nsivoly 
drained, — they  need  no  subsequent  irrigation, — 
they  may,  in  any  case  of  excessive  mattedn^  or 
cohesiveness  of  surface,  have  their  pared  turf  tom 
to  pieces  by  the  oppration  of  crosscutting, — and 
they  require  a  comparatively  copious  application 
of  lime.  See  the  artidee  OaoaseiiwuH*  and  Pak- 
nro  AKD  Bvaraio.  Any  attempt  to  reduce  their 
pared  turf  by  prolonged  exposure  to  atmospheric 
action,  ought  to  be  aided  by  abundant  crosscut- 
ting,  and  in  most  caass  is  Ism  effieient  and  eeo-  j 
nomkal  than  the  tednction  of  tho  turf  by  bum-  I 
ing,  or  may  even  prove,  in  a  very  serious  degree,  i  j 
M  failure.   "  The  result  of  my  experience^"  says 
Mr.  Bowlandson — ^who  oembined  great  adentifio 
knowledge  of  the  principles  of  geoigy  and  of  agri- 
cultural chemistry  with  extensive  praetiee  and  j 
observation  in  the  reclaiming  of  Iri^  moorkud 
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heaths — '*  is  that  paring  and  burning,  with  lim- 
ing, is  indispensable  on  this  class  of  soils,  and 
that  one  hundred  bushels  of  lime  per  acre  is  the 
minimum  that  ought  to  be  applied ;  that  it  will 
not  repay  the  tenant  to  perfectly  drain,  with 
Btones,  lands  of  a  moory  description,  with  only  a 
depth  of  four  to  six  inches  available  soil,  as  the 
cost  cannot  be  estimated  at  less  than  £lO  per 
acre,  it  being  more  profitable  to  him  to  plough 
the  land  into  flat  ridges  of  eight  to  ten  feet 
width,  and  plough  or  shovel  out  the  soil  close  to, 
or  an  inch  below,  the  subsoil.    I  had  a  complete 
example  of  the  inefficaoy  of  leaving  sods  to  rot, 
having  left  four  acres  for  nearly  four  years  to 
undergo  that  slow  process  of  decomposition,  the 
result  of  which  was,  that  the  sods  were,  at  the 
I  expiration  of  the  four  years,  nearly  as  tough  as 
!  they  were  the  first  day  they  were  cross-plough- 
'  ed."    Reclaimed  moorlands  are  generally  most 
I  profitable  when  laid  down  to  permanent  pasture ; 
yet,  in  instances  where  the  soil  is  deep  and  of 
good  quality,  they  may  be  very  advantageously 
I  kept  under  a  rotation  of  rape  eaten  off  with 
j  sheep,  of  oats,  of  wheat,  and  of  4  or  5  years  of 
j  grass. 

Samly  HeatKs. — The  soil  of  sandy  heaths  con- 
sists principally  of  silicious  sand,  bound  together 
;  by  the  roots  of  coarse  grasses  and  other  compar- 
j  atively  worthless  plants ;  it  contains  very  little 
j  vegetable  matter,  and  is  sadly  deficient  in  alka- 
.  line  earths  ;  and  it  has  usually  a  colour  varying 
I  from  pale  brown  to  deep  black,  according  to  the 
proportion  of  its  humus,  with  a  few  intermixed 
brightly  glistening  grains  of  sand.    Its  vegeta- 
tion is  poor,  stunted,  and  dwarfish,  consisting 
principally  of  starved  innutritions  grasses,  worth- 
less cyperacew,  and  often  an  abundance  of  such 
weeds  as  infest  arenaceous  surfaces  ;  and  when 
any  heath  plants  or  furae  exist,  they  are  usually 
of  the  smallest  stature  and  most  haggard  appear- 
ance.  Sandy  heaths  comprise  also  the  powdery, 
calcareous,  and  unpeaty  portions  of  the  chalk 
downs  of  England ;  and  as  an  entire  class  of 
'  waste  lands,  they  exhibit  an  appalling  desolation, 
and  are  but  a  degree  or  two  less  dismal  and  bar- 
ren than  the  sandy  wildernesses  of  Arabia,  and 
are  surpassingly  churlish  and  ungrateful  under 
the  very  kindliest  efforts  of  georgy  to  reclaim 
them.   See  the  article  Barren  Soils. 

The  coarse  herbage  upon  sandy  heaths  must 
be  burned ;  but  paring  is  only  limitedly  necea- 
Bary,  the  burning  of  any  considerable  proportion 
of  the  vegetable  matter  ought  to  be  avoided,  and 
the  application  of  more  than  a  small  quantity  of 
lime  is  uncompensating.  Ploughing,  croes-cut- 
ting,  rolling,  and  grubbing  or  drag- harrowing 
will  generally  be  found  sufficient ;  and  when  one 
course  of  these  is  not  enough,  a  second  will,  in 
most  cases,  achieve  every  thing  which  any  rea- 
sonable reclaimer  can  desire.  "The  grand  fault 
of  sandy  soils,"  observes  Mr.  Rowlandson,  "is  the 
want  of  the  mineral  constituents  of  plants ;  it 
would  therefore  bo  advisable,  on  the  breaking 


up  of  heaths  of  this  description,  that,  after  the « 
coarse  plants  are  burned,  and  a  slight  liming 
given,  the  lands  should  be  cropped  with  turnips, 
drilled  with  bones,  and  a  little  potash  of  com- 
merce and  guano,  eaten  off  with  sheep,  and  then 
sown  down  with  appropriate  grass -seeds;  and 
this  is  the  only  mode  that  I  conceive  will  ever 
succeed  in  improving  sandy  heaths."  In  the  vast 
majority  of  instances,  any  arable  cropping  of  re- 
claimed sandy  heaths  would  be  sheer  folly  ;  but 
when  manure  is  plentiful,  and  the  soil  contains 
a  tolerable  proportion  of  vegetable  and  aluminous 
matters,  a  rotation  which  shall  comprise  turnips,  i 
carrots,  potatoes,  buckwheat,  rye,  and  a  series  of 
years  of  grass,  or  which  shall  alternate  the  grass 
with  any  two  or  three  of  these  aration  crops, 
may  be  found  sufficiently  compensating. 

The  proper  treatment  of  reclaimed  heath 
lands,  in  general,  affords  great  scope  for  the  ex- 
ercise of  judgment  and  prudence,  and  varies  con- 
siderably with  the  circumstances  of  the  culti- 
vator, and  very  widely  according  to  the  charac- 
ter of  the  soil  and  the  facilities  for  manuring. 
As  a  general  principle,  however,  either  the  pro- 
prietor who  retains  the  lands  in  his  own  posses- 
sion, or  the  reclaiming  storefarmer,  or  the  im- 
proving tenant  of  an  extensive  mixed  farm,  will  i 
find  it  most  remunerating  to  break  up  the  heath 
lands  with  an  express  view  to  grass,  and  to  con- 
vert them  into  strictly  permanent  pastures. 
Reclaimed  heath  lands  are  generally  remote  from 
the  farmery  ;  and  when  subjected  to  aration, 
they  can  seldom,  without  undue  cost  of  car- 
riage, receive  as  much  manure  in  return  from 
the  farm-yard  as  shall  restore  the  principles  of 
fertility  carried  away  from  them  in  the  roots  or 
stems  or  seeds  of  their  crops.   The  best  course, 
in  the  great  majority  of  cases,  therefore — no 
matter  what  be  the  comparative  wealth  or  po- 
verty of  the  soil — is,  immediately  after  reclama- 
tion by  paring,  burning,  and  liming,  to  sow  tar-  j 
nips  upon  the  hilly  heaths  and  rape  upon  the  | 
moorland  ones,  to  eat  off  the  crop  with  sheep, 
and  then  to  sow  with  permanent  grasses.  The 
occupiers  of  small  allotments,  however,  may,  in 
multitudes  of  instances,  prosecute  a  very  profi- 
table rotation  of  flax,  oats,  and  green  crops  ;  and 
were  they  aided  and  protected  in  their  pursuits, 
by  the  planting  of  belts  of  alder  and  clumps  of 
larch  and  of  coppice-trees  to  screen  them  from  the 
prevailing  winds,  they  might — most  advantage- 
ously for  themselves,  for  their  landlords,  and  for 
the  general  community — reclaim  and  cultivate 
many  varieties  of  hilly  and  moorland  heaths,  not 
only  in  low  situations,  but  at  altitudes  of  from 
300  to  700  or  800  feet  above  the  level  of  the  sefc 

HEATH  (Sea).    Sea  Frakkksia. 

HEATHY  LAND.   See  Heaths. 

HEAVEN  (Trer  Of).   See  Ailaitthcs. 

HEAVINO.    See  Partcritio5. 

HEBENSTREITIA.  A  genus  of  beautiful, 
white-flowered,  Cape-of- Good -Hope  plants,  chief- 
ly evergreen  undershrubs,  of  the  verbena  order. 
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About  a  dozen  species,  chic-fly  12  or  15  ioohet 
high,  have  been  introduoed  to  Britain. 

HBCK.  A  tuck  for  MtUe  to  M  ftl;  «bo  a 
kill'!  nf  f?oor. 

II KCKLK.  An  iron  oomb,  uaed  in  (ha  dmft- 
ing  of  flax  and  hemp. 

HKDBOMA.  A  genua  of  ornamentAl,  herba- 
ceous plant"^,  of  the  lahiato  order.  Two  hardy 
aouual  species  were  long  ago  iniroduocd  to  Bti- 
taia,— 4]ie  th7m«4ike  hedeoma,  red-flowered,  and 
3  or  4  inches  high,  from  France, — and  the  pen- 
n/royal-like  hedeoma,  bluc-flowered,  and  6  or  6 
inches  high,  from  Iforth  Amerioa. 

HBDEftA.  SmItt. 

HEDQB.    A  foMo  of  Uvioir  plMite,  oitlMr 

along  a  division  of  ground,  or  round  an  enclo- 
sure. It  serves  the  purpose  of  either  sopaiation, 
ihelter,  or  defenoe ;  «id  oonibto  of  planlo  whioh 

grow  densely,  and  ramify  from  the  ground  up- 
wrxrd^,  nnd  interweave  their  branches,  and  rpa- 
(iiiy  grow  lu  a  line  from  seeds  or  plantlets,  and 
admit  of  ht&ng  ooi  aad  ptaaed  iato  the  form 
and  compactness  of  a  wall,  to  any  width  and 
height  which  the  purposes  of  shelter  and  defence 
require.  Hedges  for  separation  are  raist^  prin- 
dfialljr  idong  tha  dii^iioot  of  gardeat }  hUgn 
mainly  for  shelter  occur  p-inci  pally  on  the  divi- 
sions and  round  the  enclosures  of  gardens,  or- 
chards, and  the  several  kinds  of  ornamental 
grounds ;  and  hedges  wholly  for  defoaoe,  or  ootn- 
binedly  for  defence  and  shelter,  are  raised  prin- 
cipally aroand  the  fields  of  farms.  The  hedges 
of  gardaao  aad  parks  frequently  con^  of  box, 
yew»  CIrdonia  japonica,  barborrjr,  beoofa,  <nr  horn- 
h^am  ;  the  hedges  of  vi!ln-gronrfI"i  somftimes 
consist  of  privet,  of  elder,  or  of  ntistures  or  al- 
tCTBatioaa  of  privet,  holly,  and  bawtfcora ;  tho 
hedges  of  pastoral  farms  sometimes  consist  of 
furze;  and  the  hedges  of  all  kinds  of  ordinary 
farms  and  good  enclosures  usually  consist  wholly 
or  principally  of  faawtliora.  Tho  QMS  aad  tha 
general  princtplas  of  oaektares  are  notioed  ia 
the  article  EncLosmtc ;  the  varieties  and  modifi- 
cations of  the  several  kinds  of  fences,  whether 
hedge,  ditoh,  wall,  monad,  or  oomWaatioas  of 
some  two  or  three  of  these,  are  notioed  in  the 
article  FrvfR  ;  and  the  nature,  species,  and  pro- 
per treatment  of  the  principal  plants  employed 
for  hedgea  aro  diooassod  la  the  artidet  Haw* 
rnoBx,  Phivet.  Holly,  BARBEaRV,  Qpixck,  Box, 
Yew,  Beech,  Uriau.  IIoknmeam,  and  Fvrtf..  Wg 
shall  occupy  the  present  article  principally  with 
tha  dItoQarioa  of  hawthorn  hsdgto,— to  ihapiag 
our  remarks  that  they  may  apply  either  to  inert' 
hawthorn  hedges  themselves,  or  to  combinations 
of  them  with  ditches  or  embankments ;  and  we 
mast  refer  to  tho  articles  now  meatloned  for  such 
modifications  as  specifically  boor  Qpm  hedges  of 
other  plants  than  hawthorns. 

Hedging  ImpUmenUk — ^Implementa  are  requir- 
ed for  the  three  processes  of  designing  the  course 
of  the  hedge^  of  forming  tho  hi'dgo,  and  of 
ing.  pruning,  and  maintaining  tho  hedge. 
II. 
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I    Three  poles  arc  needed  for  designing  a  hc?dge 
on  level  ground  ;  and  a  greater  number  on  curved 
groaad.  Each  pdo  may  be  1^  iaoh  thick  and  8 
or  10  feet  high  ;  and  it  ought  to  'i:  ph  >d  with 
iron  on  the  lower  end,  painted  with  glaring  col- 
ours, such  as  white  and  scarlet,  at  the  top,  and 
marked  with  a  graduation  of  foot  aad  half-foot 
throughout  its  length.    A  common  iron  measur- 
ing chain  is  needed  to  mark  equal  lengths  of  the 
pMsllel  hedges,  or  of  the  two  ends  aad  the  two 
sides,  which  are  to  eaoloee  the  field ;  and  an  op- 
tical square  is  required  for  determining  the  right- 
aagles  at  tho  corners,  or  for  ell'ccting  a  true  par- 
alUlism  hetweon  tho  two  rido-rows  and  the  two 
ead-rows.   A  stout  garden  line,  at  least  70  yards 
\onjr,  with  a  reel  or  a  strong  iron  pin  at  the  One 
end  and  a  strong  iron  pin  at  the  other,  is  roqui- 
dto  to  mark  ooatiamoady  along  the  groaad  the 
line  of  hedge  adjusted  by  the  previous  instru- 
ments, and  indicated  by  the  poles.  A  few  paint- 
ed wooden  pins,  with  hooked  heads,  aro  desir- 
able, for  dhrooting  any  part  of  tho  Ihio  along  the 
course  of  a  hollow  or  a  curve.    A  wooden  rule, 
two  yards  long,  and  graduated  with  feet  and 
inches,  IS  requisite  for  measuring  the  breadth  of 
the  ditoh ;  aad  a  rod  or  pieoe  of  wood  similar  to 
it.self,  and  2  or  3  feet  long,  ought  to  be  fixed  at 
right  angles  on  one  end  of  it  to  enable  the  ope- 
rator, when  measuring  the  breadth  of  the  ditoh, 
to  mark  it  off  sqnara  foem  the  line.   But  these 
several  implements  are  laqnired  for  other  pur- 
poses on  the  farm  than  tho  ntere  designing  of 
hedges,  and  ought  to  have  a  eoastamt  place  in 
the  tool'houso  of  the  farmery.   The  poles  aro 
always  needed  for  marking  ofif  the  brt-adth  of 
the  ridges  in  aration ;  the  optical  square  is  need- 
ed for  sqosrimr  tho  lead  winoh  is  to  be  ridged 
up ;  and  the  chain  and  line  and  Other  artioles 
arc  serviceable  in  the  desigaing,  BMasoriagy  aad 
excavating  of  drains. 

Three  OMO,  of  equal  or  nssrly  equal  powers, 
work  with  most  advaatsge;  and  all  ought  to  be 
expert  in  spade-labour,  and  to  know  well  the 
uses  of  the  most  appropriate  implemente  for 
ditohii^.  A  spsdo  most  soited  to  each  man's 
habits  is  the  best ;  but  a  spade  of  the  size  No.  5 
is  rccommrnded,  A  hind-pick  is  needed  to  trim 
the  sides  ol  the  ditcii,  and  occasionally  to  loosen 
the  strata  for  tho  spade.  A  ditdier's  shovel  is 
required  to  lift  the  loose  material.^  fr'>ni  the  bot- 
tom of  the  ditch,  and  to  beat  the  face  of  tho 
hedge-bank ;  and  it  ought  to  be  one  foot  broad 
and  ooe  foot  hmg,  to  taper  to  a  point,  and  to 
have  a  shaft  of  about  28  inches  in  longtli.  An 
implement,  called  a  foot-pick  or  tramp-pick, 
is  needed  to  disengage  boulders  from  the  firm 
earth;  and  this  has  a  woodea  oross- handle, 
of  any  suitable  diameter.  —  a  strong  metallic 
shaft,  of  3|  feet  in  length,  of  |  of  an  inch  to 
1|  inch  ia  dbmoter,  fitted  with  an  eye  upon 
tho  croes-handle,  tapering  to  a  point  at  the 
lower  extremity,  and  there  curved  forward  to 
aid  the  levoragOj— and  a  tramp  or  rest  for  foot- 
 2  R  
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pressure,  moveable  to  cither  eidu  of  the  shaft, 
•nd  tokde  firm  upon  it  at  the  distanoe  of  about 
IG  inches  from  tlie  point.  A  mattock  is  also  re- 
quired, ia  Bome  situations,  for  cutting  oat  strong 
note  of  tne«  or  ^ilmiba  wbieh  nay  be  eneoan- 
tered  in  the  criurso  of  digging.  But  these  im- 
plements, like  those  for  the  designing  of  hedges, 
are  more  or  less  required  for  other  purposes  on 
the  farm,  and  ought  to  be  oonatentty  mt  hand. 
The  spado  is  re(iuir"d  f  r  many  a  purpose ;  the 
shovel  and  the  liaud-pick  are  often  serviceable 
uuriUary  to  the  apade;  and  beth  ihe  tramp- 
pick  and  the  mattock  may  be  of  much  use  in  the 
general  operations  of  draining,  ditching,  and 
ordinary  georgical  iinprofemeiit. 

A  sharp,  strong,  ordinary  pruning- knife  is 
needed  to  dress  the  thorn  plants  for  planting.  A 
hedge-spade,  with  a  small  cross-handle,  a  shaft 
of  about  3  feet  in  length,  and  an  iron  mouth- 
piece of  about  5  or  6  inches  in  width,  is  required 
for  clearing  awaj  the  weeds  and  superabundant 
gnm  of  tiie  he^ge-hank  beneath  the  line  of  the 
young  hedge ;  and  the  man  who  wields  it  stands 
in  the  bottom  of  the  ditch,  with  his  £aoe  toward 
the  hedge,  and  performs  htB  woric  hf  %  snooee- 
sion  of  horizontal  strokes.  A  common  Dutch 
hoe.  7  inches  wide  at  the  mouth,  and  .'5  feet  long 
in  the  shaft,  is  required  fur  clearing  away  thu 
weeds  and  supKsrabundant  grass  firom  the  top  of 
the  hcdgo-T»anlv,  and  as  much  as  possible  from 
among  the  hedge-plants  themselves ;  and  the  wo- 
man or  taU  boy  who  wieMa  it  stands  on  the  top  of 
the  bank,  with  the  face  toward  the  hedge,  and  so 
turns  and  twists  the  implement  as  to  out  out  the 
herbage  without  injury  to  the  hedge-plants,  and 
with  scarcely  any  scratching  of  the  soil.  One 
or  two  hooked-headed  sticks  are  required  for 
drawing  out  any  herbage  which  the  hoe  has 
loosened  and  left  amonit  ^ha  hedge^daiita,  oir  for 
detachin;^  any  weeds  whiih  the  boo  could  not 
reach;  and  these  are  used  by  women,  passing 
along  the  iBCeh  after  the  hoer,  and  stooping  suf- 
ficiently to  see  every  part  of  the  base  of  the 
hedge.  The  implements  for  cutting  and  prim- 
ing are  a  switching- bill,  about  2^  pounds  in 
weight,  with  a  shaft  2\  feet  loBg,  and  a  blade  D 
inches  lon^^  and  1^  inch  Vir  -nd;  a  cutting-bill, 
about  6  pounds  in  weight,  with  a  shaft  2^  feet 
long,  and  a  blade  7  ioehet  long  and  8|  inches 
br'  ad  ;  and  a  light  axe,  about  3  pounds  in  weight, 
with  a  shaft  3  feet  long.  But  a  brcasting-knife 
it  aomeUmea  vsed  inat^  of  the  switdung^Ull ; 
and  it  very  much  rcsemblLS  that  implement^  but 
is  consideraVily  stronger  and  heavier. 

7'/ie  Preparation  of  lite  Ground  for  Hedges. — 
Grotind  which  is  foul  with  almoat  any  sort  of 
weeds,  but  particularly  with  conch-grass,  docks, 
or  other  stoloniferous  and  vivaciuus  plants,  re- 
qairea  to  be  thorovghlj  cleaned  by  a  prooesa  of 
fallowing,  in  preparation  for  h'^dges ;  for  if  such 
weeds  as  couch,  perennial-thtt>tlo,  common  dock, 
dandelion,  or  tussiUgo  be  allowed  to  remain  in 
lt|  thef  will  not  onlj  give  the  hedges  a  veiy  slo- 


venly appearance,  but  very  greatly  retard  the 
growth  and  reduce  the  energy  of  the  thoma. 
Ordinary  arable  land,  under  a  well-farmed  sys- 
tem of  rotation,  nee^  no  fallowing  preparation ; 
and  nay,  in  moat  eases,  be  Teiy  advantageously 
planted  with  hedges,  at  the  period  when  the  lea- 
ground  of  the  rotation  is  to  be  broken  up  for 
oats.  Land  of  any  kind  which  is  in  an  infertile 
condition  ought*  to  be  as  well  roami*sd  for  hed- 
ges as  for  any  productive  field-crop;  and  old 
pasture  land  ought,  along  the  intended  lines  of 
the  hedges,  to  be  pared  and  bomed,  and  thor- 
oughly tilled  with  plough,  grubber,  and  harrow. 
Bat  should  the  intended  hedge-lines  run  across 
the  ridges  of  arable  land,  no  matter  at  what  an- 
gle to  them,  the  expedient  of  simply  filling  up 
the  furrows  to  a  level  with  the  crown  of  the 
ridge  would  be  far  from  a  suihcieut  preparation ; 
for  the  Mrtik  used  in  filling  up  would  shrink,  and 
cause  the  continuous  line  of  the  hedges  to  de- 
press curvingly  at  the  place  of  the  furrows ;  and, 
in  any  instniee  in  n^eh  the  general  dope  de- 
clines to  the  cxtorlor.  drains  would  be  riiiuimi 
to  let  ofif  the  water  in  each  furrow  through  the 
hedge-buik.  Atabls  land,  ^siefore,  which  Is  to 
be  traversed  by  the  hedge-rows  across  the  ridges, 
ought  to  b"  hrr!rr''d.  not  at  the  breaking  up  of 
lea,  but  at  tiie  laying  down  to  grass,  when  tho 
spaoes  for  the  hedge -lines  can  bo  raised  and 
ridged  up  longitudinally  to  the  required  height 
and  breadth,  so  that  the  flanks  of  ground  along 
the  flSdes  of  them  shall  form  tiie  head-lands  of 
their  respective  fields.  Wlien  an  old  turf  wall, 
or  the  site  of  one,  crosses  the  line  of  an  intended 
hedge,  every  particle  of  the  earth  belonging  to 
it  must  be  carefully  removed,  and  its  place  sup- 
plied with  good,  fresh,  recently  rx'mtrd  «<>il ;  for 
the  base  of  an  old  turf  wall,  cannot,  till  alter  the 
lapse  of  a  great  length  of  treatment,  be  rendered, 
by  even  the  roost  coaxing  and  stimulating  treat- 
ment, congenial  to  the  growth  of  thorn  plants. 

Tkt  mantinff  of  //<K^««.<~Ott  good  dry  land, 
properly  cleaned  and  tilled,— or  on  somewhat  in- 
ferior land  prepared  by  trenching, — hawthorns 
grow  well  when  planted  simply  along  the  sur- 
face ;  but  on  poor  wet  land,  they  require  to  be 
planted  either  in  the  side  or  on  the  top  of  the 
bank  or  mound  formed  of  the  earth  thrown  out 
of  the  diteh.  Planting  along  the  plain  surfiwe 
is  UEUuIly  practised  in  gardens  and  shrubberies  ; 
planting  along  the  top  of  a  sunk  fence  is  fre- 
qaently  preferred  in  parks  and  other  ornamental 
grounds ;  and  planUng  on  the  side  or  on  the  top 
of  a  bank  formed  from  the  excavation  of  a  flank- 
ing ditch,  is  much  practised  in  farm  enclosures, 
not  only  npon  poor  wet  soils,  but  upon  many 
varieties  of  Ixjth  arati^n  and  grass  lands.  The 
side  of  the  bank  is  preferred  to  the  top  by  some 
good  judges,  and  the  top  is  preferred  to  tiie  side 
by  others ;  but  each  lias  advantages  and  disad- 
vantages ;  and  either  ought  to  be  preferred  to 
the  other  whenever  the  advantages  peeulitr  to  it 
are  predominant. 
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1      The  thorn  plants  selected  for  plantinj^  ought 
all  to  bo  of  one  variety,  and  as  nearly  as  pos- 

I  lible  of  ono  liae  and  uoifimii  iFigoar.  Phato 

j  of  one  age,  whether  from  the  seed-bed  or  the 
nurscry-VM>d,  have  generally  a  very  considerable 
diversity  of  diameter,  height,  and  strength,  and 
wmetiBHw  oompriae  serenl  observable  varieties 
of  character  and  habit ;  so  that  the  adoption  of 
a  whole  stock  of  plantlets  from  one  bed,  or  from  n 
set  of  contemporaneoiu  beds,  evinoee  a  censur- 
able want  of  discrimination,  and  Is  alnoil  oer* 
tain  to  be  followed  by  great  ineqnalities  and 
many  weak  or  deficient  points  in  the  hedges. 
Young  plants  of  stout  stem  and  considerable 
height,  on  the  other  hand — ^plants,  for  example, 
of  half  an  inch  in  diameter  at  the  surface  of  the 
ground,  and  of  proportionate  tallness, — such  as 
have  been  exoliuivtly  reeommeaded  by  aome  old 
and  experienced  hadgers— can  be  obtained  only 
by  selection  from  nursery  hods  of  the  first  style, 
and  of  from  two  to  six  years  of  age ;  so  that  a 
fiwtidioua  and  ezseatfv^y  exaeftiiig  dioioe  of 
them  nalCM  momoiai  demands  upon  the  nur- 
serymen, and  cftnnot  be  gratified  without  an 
amount  of  cost  which  may  never  be  oompcnsatcd 

\  by  the  needloM  ezeeUenoe  of  tite  hedges.  A  good 
medium  is  to  take  all  the  plants  of  a  good  seed- 
brfi,  «tinding  thin,  free  from  mildew,  and  of  two 
years  growth, — to  select  the  whole  of  the  vigor- 
one  ones,  or  of  each  la  aia  nearly  n^orm  la 
thickness  and  promise,  for  the  planting  of  the 
hedges, — to  throw  away  all  the  very  small  and 
w«ak  ones, — and  to  transplant  the  rest  into  a 
nursery-bed,  to  be  trained  for  eubeeqaent  re> 

I  m-va!  to  the  gaps  of  old  hedgei|  ortoas/ Va- 
cancy in  a  line  of  fences. 

Young  plants  lifted  from  mther  eeedrbed  or 
nursery-bed  for  the  planting  of  hedges,  ought, 
during  the  time  of  their  being  out  of  the  ground, 
to  have  their  roots  kept  in  a  proper  degree  of 
moisture.  Kany  hedgcra  are  grossly  inattentive 
to  this  poini ;  and  not  infrequenUj  allow  the 
roots  to  become  so  exsiccated,  that  many  of  the 
plants  perish.  The  top  of  each  plant  from  a 
point  about  two  or  thiee  indne  above  the  termi> 
nation  of  the  yellow  bark,  ought,  immediately 
before  being  planted,  to  be  cut  off  with  a  sharp 
knife.  The  cut  roust  be  made  with  an  upward 
slant,  00  as  to  avoid  the  poidble  injury  to  the 
roots  which  might  be  inflicted  by  cutting  down- 
ward ;  and  it  ought  to  leave  two  or  three  inches 
of  the  green-barked  stem,  so  as  to  prevent  the 
enfeeUflniettt  of  the  young  sheet  which  would  be 
occasioned  by  cutting  close  to  the  yellow  hfirk. 
The  practice  of  some  hedgers  is  to  cut  oS  the 
tops  after  planting ;  but,  even  when  the  operator 
ia  veiy  careful,  and  uses  a  very  sharp  knife,  this 
practice  dislodge?  Fome  of  the  plants,  and  strains 
or  breaks  the  tender  roots  of  many. — The  proper 
distance  between  jdant  and  pfamt  hi  planting,  is  4 
inches ;  and  the  proper  depth  is  exactly  that  at 
which  tliey  st'jod  in  the  seed-bed,  and  which  is 
indicated  by  the  yeUuw  bark.    Not  only  haw- 


thorns, but  young  plants  of  almost  nil  kinds,  are 
often  injured  by  being  planted  too  deep,  and  eel-  I 
dom  by  being  planted  too  diallow.  | 

The  planting  of  hedges  along  the  sides  of  | 
hanks,  formed  from  the  exca'vr\ti'm  of  flanking 
ditches,  has  hitherto  been  so  prevalent  a  practice 
in  many  distviots,  and  possesses  sneh  peeoliar 
fitness  for  some  kinds  of  soil,  and  such  strong  re- 
commendations for  many,  that  the  proper  me- 
thod of  conducting  it  ought  to  be  everywhere 
w^  understood.  But,  in  general  pcaotiee,  the 
plants  are  set  considerably  too  low — sometimes 
ruinously  too  low — in  the  side  of  the  bank. 
"They  are  usually  laid  in  abont  6  inches  above 
the  natural  level  of  the  ground ;  and  a  great 
body  r;C  earth  is  thrown  from  the  ditch,  and 
heaped  upon  their  roots,  sometimes  3  or  4  feet 
thick ;  by  which  means  the  roots  of  the  plants 
are  overloaded  by  the  weight  of  earth,  while  th^ 
arc  excluded  from  light,  air^  and  moisture,  ne- 
cessary to  encourage  vegetation,  iiawthoms 
are  natnraUy  surlkoe^rooted  plants.   This  may 
be  seen  in  all  bashes  growing  spontaneously  in 
pri^titre-land,  their  roots  running  horizontally 
near  the  surface,  and  sometimes  bending  out  of 
the  ground.  When  sudb  budtes  are  blown  down, 
or  grubbed  up,  it  is  a  rare  instance  to  find  them 
with  top-roots.    A  traveller,  in  passing  along  a 
public  road,  and  seeing  a  stunted  scrubby  thorn* 
hedge  on  the  wayside,  at  a  distanoe  before  him, 
may  fairly  calcrilate  that,  upon  liis  arrival  at  the 
spot,  he  will  find  a  great  quantity  of  earth  heaped 
up  on  the  roots  of  that  miserable  looking  hedge. 
And  quite  the  reverse  in  regard  to  a  vigorous 
growing  hedge.  People  are  apt  to  be  led  into  this 
error  of  setting  their  plants  deep,  or  low  in  the  side 
uf  a  bank,  horn  observing  that  when  drawn  from 
seed-beds  they  have  top-roots.  Seedling  thorns, 
like  seedlings  of  other  plants,  h:ive  top-roots  in 
the  first  instance ;  these  steady  the  pUuts  in  the 
ground,  until  the  hoiiaontal  roots  aoquire  suffix 
cient  strength  and  extension  to  support  and 
nourish  their  tops ;  and  the  top-r'>ots  having 
then  performed  their  natural  functions,  they 
dwindle,  and  die  gradually.  As  it  bee  been  thus 
shown  that  much  earth  raised  over  the  roots  of 
thorn  plants  impedes  their  growth,  it  is  advisable, 
when  large  ditches  are  formed,  the  surplus  earth 
Aould  be  ^ther  put  into  hollows  near  at  hand, 
or  carted  away  and  deposited  elsewhere, — but  by  i  , 
no  means  raised  on  the  top  of  the  bank.   On  the  ]  j 
contrary,  the  roots  of  thorn  plants  should  never  j 
be  loaded  with  more  than  firom  one  foot  to  digh-  | 
teen  inches  thick  of  earth,  regulated  by  the  na-  ,  ' 
tare  and  quality  of  the  soil.   This  freedom  from  j 
a  load  of  earth  is  the  principal  advantage  derived 
from  planting  on  the  top  of  the  bank." 

When  a  hedge  is  planted  on  the  side  of  a 
bank,  much  advantage  results  from  the  eroction 
of  a  temporary  faioe  of  out  brushwood,  or  of  out 
old  thorns,  along  the  top.  The  cut  plants  are 
made  into  b-n^ths  of  3  feet,  a  channel  for  thera 
is  formed  with  the  spade  along  the  top  of  the 
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bank,  tbe  ends  of  the  plants  are  set  into  the 
channel,  and  the  soil  is  closed  up  linn  upon  them 
to  hold  them  steady,  and  prevent  them  from 
h.Mnc  disIoJgod  by  h\^\i  winds.  A  contrivance  of 
this  kind  keeps  the  soil  loose  above  the  roots  of 
tlie  liedge-plaiitB,  {HromotM  MrEtion  of  lh«  soil 
around  the  roots,  conducts  downward  a  free 
circulation  of  moisture  from  rain,  encourages  a 
rapid  growth  of  the  young  shoots,  snd  protoots 
them,  during  the  first  and  second  years  after 
planting,  from  the  depredations  of  rabbits,  hares, 
and  sheep.  Toung  thorns,  planted  either  on  the 
plain  sarflwe  of  the  ground,  along  the  top  of  a 
bank,  or  on  the  side  of  an  unfonced  bank,  nrc 
very  liable  to  be  cropped  and  greatly  iigured  by 
rabbits  and  hares;  and  the  ereetion  of  a  tempo- 
rary fence  on  the  top  of  a  bank,  to  protect  a 
young  hedge  on  the  side  of  it,  prevents  the  ani- 
mals ftom  obtaining  aooess  to  the  hedge; 

The  )Yeedinff  of  Hedgtt. — A  young  hedge  re- 
quires to  be  weeded,  from  time  to  time,  till  it  is 
three  years  old ;  and  all  the  soil  within  range  of 
its  roots  ought  to  be  muntained  in  a  thoroughly 
clean  and  poroits  condition,  so  as  to  be  freely 
permeated  by  both  air  and  moistare.  The  pro- 
per manoer  of  weeding  was  ineidentally  notioed 
in  our  accotint  of  the  implemonts  for  hedging ; 
only  the  method  there  described  must  bo  modified 
to  suit  hedges  on  other  bases  than  the  slopes  of 
Imnks,  and  the  \im  of  the  hooked  sticks  may 
sometimes  be  advantageously  substituted  \\y 
hand  weeding.  "It  is  very  seldom,"  remarks 
Mr.  Stephens,  in  the  Quarterly  Journal  of  Agri- 
culture, "that  a  hedge  requires  to  be  so  thor- 
oughly cleaned  in  the  first  season;  but  in  the 
second  year,  it  is  absolntdy  neoessary  to  be  very 
vigilant  in  cleaning  early  in  spring,  l)«foro  vege- 
tation is  much  advanced.  If  weeding  is  delayed 
till  the  roots  of  the  wee&  take  firm  hold  of  the 
ground,  tlie  displacing  of  them  bears  away  a 
great  deal  of  earth  from  the  face  of  the  bank. 
There  is  no  spccitio  time  of  the  season  to  clean  a 
hedge ;  but  the  safe  rule  is  always  to  dean  it 
before  the  weeds  in  the  least  envelope  it.  The 
most  common  weeds  which  infest  hedges  in 
loamy  ground  are  the  tnssibgo,  way-thistle,  com 
sow-thiHtle,  common  dock,  Forrel.  ribwort,  ground- 
sel, hedge-vetch,  bindweed,  sticking-grass,  cow- 
olover,  wild  mustard,  chickweed,  dead-nettle, 
rest-harrow,  great  white  ox-eye,  corn-poppy, 
white  lychnis,  blaewort,  and  several  of  the  grasses. 
The  tussilago,  rest-harrow,  ox-eye,  and  docks  are 
moet  difficult  to  eradieate;  the  Wndweed,  «tidc> 
in2;-gras3,  vetch,  and  the  yellow-flowering  trail- 
I  ing  pbnt,  interlace  the  branches  of  the  thorns, 
I  and  are  exceedingly  diffionlt  to  erdHesle;  ud  if 
:  there  be  but  a  single  fibre  of  the  wild  mvstard 
attaching  the  plant  to  the  ground,  it  will  grow 
again  with  vigour." 

I  The  Pri.!„i,.,,  of  Hedges. — ^Fsw  hedges  ought  to 
he  pruned  til!  tliey  are  three  years  old.  Hedges 
of  any  luxuriant  variety  of  thorn,  and  growing 

I I  upon  congenial  and  Tory  fertile  soil,  nsmlty  k- 
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quire  in  the  second  year,  to  have  all  such  lateral 
branches  switched  off  as  overhang  the  ditch,  or 
otherwise  offer  a  lodgment  fur  snow ;  but  even 
these  derive  benefit  from  this  jmrtinl  pecoud-year 
pruning,  not  in  the  way  ot  any  stunulus  to  their 
growth,  but  dmply  to  prevent  the  branches  from 
being  fVactured,  and  the  vessels  ff  thecircula- 
tory  system  ruptured,  by  lodgmeuis  of  snow  or 
the  abrasions  of  cattle.  Hedges  on  good  soil 
and  warm  situations  will  eventually  grow  will, 
and  merely  sufl'er  retardation,  under  premature 
or  improper  cutting;  but  hedges  on  poor  soil 
and  in  exposed  situations  are  very  liable  to  be 
stunted,  cankered,  or  almost  utterly  destroyed,  if 
cut  ill  any  way  till  the  third  year,  or  it'  tivua 
then  reduced  with  hcdge-seiasors  or  any  coarse- 
edged  instrument  instead  of  the  switchiiig-lill. 
The  somewhat  common  notion,  that  the  .pruning 
of  young  thorns  strengthens  their  constittttioa 
and  increases  their  vigour,  is  outrageously  ab- 
surd ;  and  the  equally  common  one,  that  a  regular 
pruning  twice  a-year  invigorates  the  plants,  is 
scarcely  a  degree  more  rational.  Every  hedge 
before  being  dressed  into  the  artificial  shape 
which  taste  and  economy  require  it  to  assume, 
ought  to  possess  a  suifident  strength  of  both 
root  and  stem  to  make  a  firm  resistance  to  the 
violently  grubbing  and  cropping  action  which 
the  process  inllicto  upon  it,— and  in  even  very 
favourable  circumstances,  it  cannot  possibly  ao- 
quirf  fliio  at  an  earlier  period  than  its  third 
year  ;  and  as  to  all  future  prunings,  it  ought  to 
receive  them,  not  on  any  blind  principle  of  peri- 
odical routine,  irrespective  of  soil,  eituation, 
weather,  and  object,  but  in  rational  accordance 
with  its  own  state  of  growth,  and  with  the  train- 
ing of  it  into  comparative  height  or  the  rcjirc!^ 
ing  and  coaxing  of  it  into  increased  bushiAcst 
and  breadth.  Hedge-scissors  and  instmntoits  of 
any  kind  with  a  pinching,  bruising,  or  hacking 
action  ought  never  to  touch  a  hedge  ;  and  only 
the  switching-biU,  the  brcasting-koife,  or  the 
cutting^bil],  aeeording  to  droumstaiMCS,  ought 
to  be  employed  in  the  l-ppin:^  pf  twigs  and  small 
branches,  and  a  light  axe  in  the  lopping  of  iaige 
branches  or  the  cutting  of  stems,  in  order  that 
every  cut  may  be  clean  and  smooth,  and  that  all 
the  loppings  of  the  twigs  and  small  bia&ches 
may  be  in  an  upward  direction. 

f%s  JBMontfion  of  Nedgegj—lht  renovating  of  a 
young  hedge  which  has  been  stunted  and  canker- 
ed by  excessive  or  itgudicious  cutting  and  prun- 
ing, or  of  an  old  one  which  has  become  thin  and 
bare  below  and  deprived  of  its  compactness  and 
bushiness  by  a  long  course  of  neglect,  is  usually 
effected  by  dressing  up  its  sidss  ncariy  doss  to 
the  stems,  or  by  cutting  over  the  whole  of  its 
plants  almost  close  to  the  ground,  or  only  a  little 
above  the  root  crowns.  But  this  process  is  often 
miErnanngcd, and  always  requires  sonie  judgment 
and  skill.  The  stunted  and  cankered  young 
hed^  ought  to  be  allowed  as  free  a  growth  as  it 
can  command  during  two,  three,  or  more  yesis 
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before  being  cut  over;  nnd  the  old,  neglected, 
iipcn-liottoiricd  hedge  on^^ht  to  have  all  its  docay- 
cd  plants  and  rotten  stnraps,  and  all  the  soil  in 
which  they  stood,  very  carefully  nemoved,  and  to 
be  supplied,  in  lieu  of  them,  with  fteah  soil  in 
which  no  thorn  plants  hnvc?  f^wn,  imd  with  as 
strong  and  vigorous  young  plants  as  can  bo  ob- 
tained from  the  ntttterj-lMd,  When  the  ride- 
branehee  are  cut  off  nearly  done  to  the  atems,  one 
or  more  notches  onpht,  in  every  instance,  to  be 
made  with  the  cutting-bill  or  the  axe,  one  stroke 
up  and  the  other  down,  Bo  ae  to  cut  ft  f^ieoe  of 
wood  clean  out  of  the  stem,  ftttd  fthoQt  half-way 
through  it ;  and  by  this  means,  young  shoots  are 
made  to  break  out  immediately  below  the  notch, 
— thoy  are  obtained  in  abandance  at  any  desired 
height  of  the  stem, — they  grow  in  such  a  manner 
as  not  to  atford  a  fracturing  lodgment  for  snow. 
— they  prevent  the  top  shoots  from  rising  up 
with  luzarumce,  and  appropriating  an  nndue 
proportion  of  the  sap, — and  they  amass  them- 
selves into  the  precise  form  of  breadth  and  com- 
pactness from  the  bottom  of  the  hedge  upward, 
whidi  nehiem  the  most  complete  renovation. 

The  thorn  plants  used  for  filling  gaps  at  the 
time  of  renovating  a  hedf^c,  ought  to  have  been 
I    two  or  three  years  in  the  nursery-bed,  to  have 
I    stood  thin  in  tiw  rows,  and  to  haTo  proved  them- 
I    selves  free-growers.    In  transplanting  them  to 
I    the  hcd^e,  they  otight  to  he  set  in  ns  entire  as 
j    when  Ufted,  to  have  their  roots  kept  moist  till 
I    they  are  eet  in,  and  to  have  the  «m1  placed  low 
or  somewhat  hollowcdly  round  their  root-crowns, 
so  that  moisture  may  be  drawn  toward  them  till 
their  roots  become  firmly  established  among  those 
of  the  old  ttoeks.  Cnb-planti  are  intrinrically 
better  than  thorn-plants  for  filling  the  gaps  of 
i     old  hedges  ;  hut  they  are  liable  to  be  barked  Tiy 
rabbits  and  hares, — and  when  the  Eriosoma  tnali, 
or  American  woolly  blight,  is  in  tiie  neighbour* 
hood,  or  may  be  attracted  hy  near  orchards  or 
apple-trees,  it  seldom  fails  to  attack  the  crah- 
plwts,  and  may  not  only  damage  but  destroy 
j    them.  See  the  urtiolA  Aran.  The  soil  of  gape 
«     does  not  require  to  be  removed  for  crab-plants 
or  beeclj-plunts,  as  for  thorn-plants ;  but  it  ought 
tu  be  thoroughly  stirred  up  and  well  pulverized ; 
and,  when  the  plants  are  set,  it  should  be  levelled 
low,  or  scooped  into  shallow  basins  round  their 
,     crown-roots,  in  the  same  manner  as  with  thorn- 
plants,  for  the  catching  of  moisture. 
A  method  of  renovation,  similar  in  principle  to 
'     the  notching  which  we  have  recommended  in  tlie 
proc«.'es  of  side-cutting,  was  successfully  tried  by 
Mr.  Carmichael  of  Eaploch,  and  is  recommended 
in  the  Transactions  of  the  Highland  Society,  as 
1     at  once  a  cheap,  an  easy,  and  an  elTectunl  substi- 
tute for  the  common  practice  of  cutting-over. 
"I  tried  it,"  says  Hr.  Gimnichael,  **with  nniform 
mcoess,  on  hedges  which  had  i)revi>)usly  been 
much  neglected,  hut  which  could  not  be  cut 

(down  without  great  inconvenience  and  expense. 
Many  of  the  stems  being  almost  entardj  destitute 


of  lateral  branches  within  two  feet  of  the  ground, 

a  horizontal  cut  or  semicircular  incision  was 
made  in  the  bark,  by  which  from  a  quarter  to 
half-an-inch  in  breadth  of  both  layers  of  the  bark 
was  removed  fully  half  way  round  the  stem.  In 
a  few  weeks,  buds  appeared  and  shot  fortli,  usu- 
ally close  under,  but  sometimes  over  the  incision. 
This  simple  operation,  performed  by  the  hedge- 
bill  or  a  pocket-knife,  early  in  spring,  does  not 
seem  in  the  least  de^^rec  to  injure  the  thorns,  for 
the  out  being  clean,  and  not  deep,  no  canker  cn- 
snes,  and  it  soon  closes  up  again.  Indeed,  most 
of  the  stems  are  now  completely  healed,  so  that 
nothing  remains  but  a  slight  scar  in  the  place  ; 
the  object  being  to  intercept  the  sap  in  its  ascent, 
the  wood  need  not  be  cut,  and  it  is  only  necessary 
to  remove  the  narrow  belt  of  both  barks ;  but 
care  must  be  taken  that  no  shred  of  the  inner 
bark  remains  to  continue  the  circulation.  The 
partial  Sntemption  thus  produced,  cannot  do 
any  harm,  it  it  merely  onuses  a  Iat«al  exertion 
in  the  sap  vessels  to  overcome  the  obstruction, 
and  the  sap  thus  accumulated  gives  rise  to  the 
new  brandies,  so  that  the  same  stem  may  be  out 
at  two  or  more  places  if  ncoeessiy.  The  artificial 
branches  seldom  failed  to  appear  when  the  stems 
were  healthy,  and  have  sometimes  attained  a 
length  of  two  feet  the  first  season.  But  as  such 
tender  twigs  are  apt  to  be  hurt  by  frost,  if  cut 
too  young,  they  were  not  touched  til!  the  first  or 
sometimes  the  second  spring  after,  when  such  as 
required  it  were  cut  off  a  few  inches  from  the 
stem,  which  caused  an  immediate  subdivision  of 
each  branch.  Thus,  by  means  of  these  semicir- 
cular incisions,  and  by  occasionally  cutting  out  a 
bare  irregular  stem,  tiie  ragged  ill-filled  hedges 
have  been  continued  at  the  regular  height,  and 
at  tlic  same  time  trnined  into  a  uniform  breadth 
and  thickness,  not  attainable  by  any  other  me- 
thod." 

Tlie  temporary  renovation  of  old  or  neglected 
hedges,  which  have  become  perforated  and  inter- 
rupt'ed  by  gaps,  may  be  eflfected — though  not  at 
all  deeiiably--by  the  anoient  method  of  plashing  | 
In  this  operation,  the  stem  ought  not  to  be  cut 
any  deeper  than  is  necessary  to  bend  it  down 
with  considerable  difficulty ;  the  cut  ought  to  be 
made,  not  hi^  up,  but  as  near  the  ground  as 
possible ;  the  end  of  the  plash  must  be  fiisti  ncd 
down  either  by  inserting  it  under  a  hooked  branch 
of  a  neighbouring  thorn,  or  by  pegging  it  to  the 
ground  with  a  strong,  hooked-headed  peg ;  a 
wedge-shaped  piece  of  stick  sh<iu!d  Ik  pushed 
into  the  cut,  to  assist  in  preventing  the  pla!»h 
from  starting  up ;  and  some  well-worked  clay 
ought  to  be  stuffed  into  the  cut,  to  protect  the 
severed  tissues  of  the  wood  from  the  action  of 
rain  and  sunshine.  But  this  operation,  even 
when  most  akilfolly  and  carefully  performed,  i 
merely  secures  a  present  advantage  at  the  expense  | 
of  entailing  a  greater  future  evil.  "  Plashing  an  i 
old  hedge,"  says  Lord  Kames,  "  makes  a  good 
interim  fence ;  but,  at  the  long  run,  is  destructive 
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to  the  plants;  and  accordingly,  there  is  scarce 
to  be  met  with  a  complete  good  hedge  where 
plashing  has  been  long  practised.  A  cat  is  said 
among  the  vulgar  to  have  nine  lives.  Is  it  their 
opinion  that  a  thorn,  like  a  cat,  may  be  cut  and 
slashed  at  without  suffering  by  it  7  A  thorn  is 
a  tree  of  long  life.  If  instead  of  being  massacred 
by  plashing,  it  were  raised  and  dressed  in  a  pro- 
per manner,  it  would  continue  a  firm  hedge  per- 
haps for  fiOO  years." 

The  renovation  of  a  hedge,  which  grows  on  the 
side  of  a  bank,  and  has  merely  become  unduly 
dendritic  in  character,  or  very  dense  at  the  top 
without  continuing  to  be  as  dense  at  the  bottom, 
is,  in  many  instances,  effected  by  a  process  pro- 
vincially  called  "breasting"  or  "breasting  over." 
The  hedge  is  very  freely  pruned,  or  exceedingly 
reduced,  in  a  sloping  direction  upward,  from  the 
root-crowns  in  the  face  of  the  bank  to  the  exterior 
side  of  the  hedge  above  the  top  of  the  bank. 
The  operator  stands  at  the  root  of  the  hedge, 
with  his  right  hand  toward  it ;  he  clears  away  all 
the  small  twigs  which  might  mar  his  great  sever- 
ing strokes  upon  the  stems  and  large  branches  ; 
and  he  strikes  the  stems  and  large  branches  up- 
ward with  the  momentum  of  full  swings  of  the 
right  arm,  and  so  receives  and  guides  the  back 
of  the  bill  with  his  left  hand  as  to  steady  it  for 
each  successive  stroke.  One  stroke  is  generally 
sufficient  to  sever  a  branch ;  but  several  strokes 
— aided,  in  very  stubborn  cases,  by  a  downward 
cut — are  often  necessary  to  effect  the  severance 
of  a  stem.  The  aggregate  direction  of  the  cutting 
is  not  in  the  plane  of  the  hedge,  but  at  so  con- 
siderable an  angle  with  it  as  to  go  right  away 
from  the  operator's  position,  and  to  slant  more 
rapidly  than  even  the  sloping  plane  of  the  bank. 
When  the  operation  is  well  performed,  the 
"breasted"  hedge  makes  a  finer  and  much  more 
obvious  display  of  nice  and  dexterous  workman- 
ship than  any  ordinary  pruning,  or  even  than 
the  original  planting ;  and  when  the  whole  work 
is  done,  as  it  ought  to  be,  in  perfectly  open 
weather,  it  is  usually  followed,  in  spring  and 
fltiramer  by  a  very  great  luxuriance  of  growth. 
The  subsequent  treatment,  as  to  training  and 
pruning,  is  the  same  as  in  a  newly -planted 
hedge. 

A  fence,  called  a  dead  hedge,  is  frequently  con- 
structed, with  the  thorns  cut  down  in  the  process 
of  free  pruning,  of  cutting  over,  or  of  breasting 
over,  along  the  edge  of  the  ditch  or  the  back  of 
the  bank,  to  serve  the  purposes  of  protection  till 
the  reduced  hedge  grow  up  and  become  fully 
serviceable.  "A  hedger  and  an  assistant  are 
necessary  for  this  business.  The  man  cuts  the 
stems  of  the  thorns  about  3  feet  long,  with  the 
cutting-bill  or  axe ;  and  he  lays  one  cut  piece 
above  another  to  form  a  bundle,  taking  care  to 
add  some  of  the  small  twigs  to  each  bundle,  to 
thicken  their  appearance ;  and  he  then  compresses 
the  whole  with  his  foot,  so  that  the  bundle  may 
stick  together.     lie  thus  makes  and  prepares 


several  bundles  in  readiness.  The  hedger  takes 
his  spade,  and,  fixing  on  the  part  where  the  line 
of  dead  hedge  is  to  occupy,  he  turns  up  s  spade- 
ful of  the  earth,  as  whole  as  possible,  as  if  be 
were  digging  a  piece  of  ground  of  the  breadth  of 
the  spade.  After  he  has  laid  this  spadeful  of 
earth,  so  as  a  bundle  of  thorns  may  lean  against 
it  in  an  inclining  position,  the  man  hands  him 
one  of  the  bundles.  The  butt-end  of  the  bundle 
goes  into  the  spade-furrow,  and  leans  from  hitn 
against  the  spadeful  which  he  has  placed.  The 
hedger  then  lifts  another  spadeful,  and  places  it 
upon  the  root  of  the  bundle,  and  presses  it  firmly 
down  with  his  foot,  which  should  be  fortified 
with  a  clng.  He  suits  the  inclination  of  tho 
dead-fence  to  the  quarter  whence  the  winds  pre- 
vaiL  In  this  manner,  they  proceed  to  form  the 
whole  line  of  dead-hedge.  As  the  fence  proceeds, 
the  hedger  cuts  all  twigs  that  have  a  straggling 
appearance,  with  the  bill,  towards  the  fence,  to 
give  a  neatness  and  finish  to  the  work.  This  sort 
of  dead- hedge  may  be  placed  behind  the  thorns, 
much  nearer  than  a  paling,  as  from  the  breadth 
of  its  top,  and  the  sharpness  of  its  spines,  no 
beast  can,  with  impunity,  reach  over  it  to  bite 
the  twigs  of  the  young  hedge." 

HEDGE-BILL.    See  Hedge. 

HEDGE-BIRDS.  Birds  which  frequent  hedges, 
and  arc  more  or  less  accused  of  injuring  farm 
crops.  Hedges  are  very  generally  regarded  in 
France  and  other  parts  of  Continental  Europe  u 
far  more  advantageous  to  birds  than  to  farmers, 
and  are  therefore  denounced  as  a  display  of 
British  folly ;  and  even  in  many  parts  of  Britain, 
they  are  sometimes  viewed  as  rather  doubtful 
benefits, — averting  evil  by  sheltering  from  winds, 
but  inflicting  it  by  affording  harbourage  to  birds. 
But  though  some  hedge-birds  undoubtedly  prey 
upon  farm  crops,  others  do  very  little  harm  to 
them,  and  many  do  none  whatever;  and  the 
really  destructive  ought,  in  common  sense,  to  be 
distinguished  from  the  harmless.  "  It  would  be 
as  preposterous,"  remarks  a  periodical  writer, 
"  to  accuse  the  wrens  and  redbreasts  about  a 
garden  of  feeding  on  the  flowers  or  the  pot-herlis, 
— or  the  lapwings  or  cuckoos  on  a  farm,  of  grub- 
bing up  the  young  wheat  or  devouring  the  seed 
of  newly  sown  barley,  merely  because  they  are 
found  there, — as  it  would  be  to  accuse  a  hare  of 
hunting  and  worrying  sheep,  or  a  fox  of  stealing 
the  nest-straw  of  the  poultry-house  for  a  similar 
reason.  Yet  are  accusations  equally  erroneous 
very  commonly  made  by  farmers  and  gardeners, 
very  well  informed  in  other  respects,  but  unac- 
quainted with  their  habits  and  peculiar  food, 
against  the  wild  birds  found  in  fields  and  gar- 
dens." Birds,  indeed,  have  a  far  different  rela- 
tion to  the  fruit-garden  and  to  the  orchard  than 
to  the  farm  ;  and  some  are  pests  to  the  former 
which  do  little  or  no  injury  to  the  latter;  but,  in 
the  aggregate,  they  are  quite  unduly  accused  in 
reference  to  fmit-gardons,  and  enormously  so  in 
reference  to  farms.    We  shall,  in  this  article, 
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take  a  brief  view  of  hcdf^e-birds  in  their  rela- 
tions to  fiann  crops ;  and  shall  consider  them  in 
I  three  lihrnatf  lion-deetniotive,  partially  destruo- 
I   tive,  and  whoUj  destmctive;  and  as  most  of 
them  are  separately  describfd  in  artidi^s  of  their 
own,  we  must  here  speak  only  of  their  food  and 
of  their  plaoee  of  resort 
I      NQn,'I)Mr'u:(ive  Hedge- Birdt.  —  The  golden- 
crested  wren,  Rejulns  crutatus,  feeds  exclusively 
I   on  insects.   It  chiefly  frequents  cedars,  spruce- 
fin,  and  otlnr  evergreen  treee  and  sbrabs ;  but 
it  may  frequently  be  seen  flitting  about  hedges, 
'    espaliers,  and  rosaries ;  and  it  is  liable  to  be  de- 
I    nounced  by  an  ignorant  gardener  as  a  spoliator 
of  tito  UoMorns  of  bis  wall4reee  and  hii  shnib- 
borics ;  but  it  really  does  him  material  service, 
and  employs  itpelf  in  pickinc*^  up  every  aphis  and 
bud-weevil  which  it  can  had. — The  wood-wren, 
Si/lvia  nbUatrix^  the  ohUT^diaflr,  loquax, 
and  the  hay-bird  or  willow-wren,  Sylvia  fitis,  feed 
on  aphides,  hirv»,  and  email  flies;  snd  v.hen 
plentiful,  they  do  the  farmer  great  service  by 
1    thinning,  on  their  first  appearanoe,  wheat*(lies, 
blue-dolphins,  hop-flies,   and  cabbage,  turnip, 
bean,  and  pea  aphides.    Yet  some  farmers  igno- 
rantly  denounce  these  useful  birds;  and  many 
gardeners  regard  them  with  bitter  prejadioe  and 
strong  dislike.    The  hay-bird,  in  particilnr,  i-: 
opprobriously  called,  in  iome  parts  of  England, 
the  dierry-chopper ;  but  though  often  seen  on 
cherry-trees,  picking  among  the  fruit,  it  docs  no 
harm  to  the  cherries,  but  is  wholly  employed  iu 
eating  up  the  destructive  cherry  aphis.  The 
wood- wren  principally  frequents  tali  treee  in 
hedge-rows,  and  other  tall  trees  in  their  neigh- 
bourhood ;   anrl  thy  hay-bird  frequents  small 
coppices,  cop&ewood  hedges,  shrubberies,  bushy 
gardens,  and  strawberry  plantations.  **  The  hay- 
bird,"  says  Mr.  Knapp,  "  comes  in  company  with 
his  travelling  friends,  not  as  a  partaker  of  their 
plunder,  appearing  never  to  abandon  his  appetite 
tm  imeot  food.  The  species  may  change  with 
I    the  season;  but  still  it  is  animal.    He  glides 
1     about  our  rows  of  pease,  peeps  under  the  leaves 
;    of  fruit-trees  for  aphides  and  moths,  oontiuuing 
I    this  barroless  punuit  nntU  the  oold  mornings  of 
autumn  drive  him  to  milder  regions." 

The  nightingale,  MoUictJln  hiscinxa — the  most 
charming  song-bird  of  iintaia,  but  occurring 
neither  in  Scotland,  nor  Iieluid,  nor  Korth 
Wales,  nor  Cornwall,  nor  Devonshire,  nor  further 
I     north  in  England  than  Yorkshire — may  be  taught 
I     to  cat  berries,  and  perhuj[«  helps  itself  occasion- 
I  ■  allj,  in  its  wfld  state,  to  a  t«m  corrante;  bat  it 
I     naturally  feeds  on  insects,  and  alwav"  docs  the 
gardener  important  service  by  devouring  grubs, 
caterpillars,  beetles,  moths,  and  butterflies.  It 
firequcnts  shrubby  gardens,  bramble  -  thickets, 
hedges,  shrub-thickets,  and  coppices ;  and  it  so 
I     dexterously  and  deeply  conceals  its  nest  that 
I     many  persons  spend  their  Itves  among  hedges 
I     nod  thi<dcets  where  nightingales  abound  witbout 
onoe  ledng  n  nightingale's  nest. 


I    The  yellow  wagtail,  MotaciHa  f  avci,  and  other 

I  species  bearing  the  popular  name  of  wagtails, 
feod  whoUjron  insects,  particuhirly  gnats,  midges, 
and  other  tormentors  of  cattle.    They  even 

j  pounce  cic'if"  on  the  bodies  of  cattle  in  the  fields, 
going  under  their  belly  and  close  to  their  nose, 
eating  the  fHee  whidi  settle  on  their  limbe,  and 
probably  finding  worms  and  grubs  which  are 
roused  by  the  tramplincr  of  their  feet;  and  they 
also  follow  the  plough  to  pick  up  the  grubs  and 
wireworms  which  are  tnrned  up  in  the  furrows, 
—and  they  thus  do  good  to  both  the  stock  and 
the  crops  of  the  farmer.  These  birds  may  be 
observed  in  corn-tields  as  often  as  most  sp^es ; 
bat  they  ran  about  drains  and  ftarrows  more 
coramonijr  than  about  hedges. — ^Tbe  wheat-ear, 
Saxt'cofa  rmanthe,  feeds  on  fvld-infesting  insects, 
serves  the  farmer  without  catiug  any  portion  uf 
Ms  orops,  and  mekes  its  nest  in  heape  of  email 
boulders,  and  in  similar  sitaations  a1)out  fields. — 
The  stone-chat,  MotaeiUa  ndjecnla,  has  similar 
habits  to  the  wheat-ear;  and  indeed  gives  its 
nune,  or  at  least  the  equivalent  one  of  stane- 
chat,"  to  the  latter  bird  throu  r'h  at  Scotland.  It 
feeds  on  insects  and  slugs  i  and  builds  near  the 
ground  in  the  woods. 

The  tree-pippit  or  titlark,  Anthut  arhoretu,  is 
a  very  common  hedge-bird,  and  feeds  exclusively 
on  insects.  The  meadow-pippit,  A  nthtu  pratentis, 
— called  in  Scotland  the  titling  or  moss-cheeper 
— may  also  be  seen  on  hedgee  in  the  vicinity  of 
moor<!.  but  prefrr<!  to  run  among  the  coarse 
grasses  or  upon  the  open  heath.  When  the  pip- 
pits  prepare  in  autumn  for  their  annual  emi> 
gration,  they  abound  in  market -gardens  and 
cultivated  fields,  particularly  on  the  southern 
sea-board  of  England;  but  they  leave  all  fruits 
and  seeds  untouched,  and  are  wholly  employed 
in  picking  up  the  autumnal  hatches  of  grubs 
and  caterpillnrs  or  such  smaller  flies  and  beetles 
as  can  be  found  among  the  herbage. — The  com- 
mon ouokoof  Chieuhu  esnorw— wdlrknown  to 
select  the  obats,  wii^tails,  titlarks,  and  hedge- 
sparrows  as  step-mothers  for  the  hatching  of  its 
brood — also  feeds  entirely  on  insects.  It  alights 
on  hedges  and  trees,  but  is  so  shy  and  alert  as  to 
be  very  rarely  seen  sitting  upon  them ;  but  it 
may  frequently  be  seen  on  the  wins',  thr.ngh  not 
without  being  readily  mistaken  iur  the  kestril  or 
the  sparrow-hawh. 

The  common  fly-catcher,  }fn.mrapa  griteola,  is 
one  of  the  most  thoroughly  insect-eating  hedge- 
birds.  But  instead  of  keeping  up  a  oontinuuus 
flight  like  tiie  ewallow  or  the  bat,  he  stands 

'  perched  on  a  stake  in  the  hedge,  on  the  top  of  a 
gate-post,  on  a  tall  stick  in  the  middle  uf  a  grass 
plot,  on  the  projecting  stone  of  a  building,  or  on 
the  naked  spray  or  dead  brandi  of  a  tree,  and  ' 
darts  forth  froin  time  to  time  to  catch  a  fly  in 
the  air,  and  returns  to  his  station  to  swallow  it, 
capturing  one  moment,  resting  the  next,  and 
continuing  active  thruughout  the  greater  part  of 
a  summer's  day.~Xhe  flayerj  butcher-l^,  or 
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Jade  Baker,  Lanius  coUurio,  feeds  prindpallj  on 
flies  sod  bMllM,  and  b  partieitbalr  fond  of  the 

breeze-flies  which  tonucnt  cattle ;  it  feeds  soine- 
timea  on  wasps  and  bees,  and  may  occasionally 
make  a  little  inroad  upon  an  apiary ;  aud  whuu 
hungry  and  ill-provided,  it  attacks  field-mice, 
lizards,  and  small  birds,  and  transfixes  them,  as 
it  does  also  humble  bees,  on  a  thorn,  and  tears 
th«m  in  id«ees. — Other  hedge>bifds  night  be 
named,  yrhich  devour  neither  buds,  seeds,  nor 
fruits,  and  which  feed  either  wholly  or  ohieflj  on 
iasecto,  end  thenfinv  confer  Rerrioe  on  the  ftr> 
mer, — particularly  the  night-jar,  the  sedge-bird, 
the  wry-neck,  the  creeper,  and  the  bottle-tit. 

Partialli/  Destnttiive  Uedge-Birdt. — The  htd(?e- 
sparrow  or  dunnoek,  Aaoertmr  wmMvtitt  oecesion- 
ally  eats  almost  any  nutritious  substance  which 
comes  in  its  way,  jet,  by  the  very  form  of  its 
hill,  k  deeidedly  an  inieet^tiag  Uid.  "  When 
wild,"  says  Bcchstein,  "the  great  varieties  of 
things  which  serve  it  for  food  prevent  its  ever 
being  at  n  loM  tiiroughout  the  year.  It  if 
equally  fond  of  small  insects,  and  worms,  and 
small  aecdd.  In  spring,  it  feeds  on  flies,  caterpil- 
lars, grubn,  aud  maggots,  which  it  seeiia  tor  in 
the  hedges,  bushes,  and  in  the  eartli ;  in  nunmer, 
it  feeds  chiefly  on  caterpillars;  in  autumn,  on 
seeds  of  all  kinds,  and  elder-berries;  and  in  wia- 
tw,  when  the  mow  hat  eovered  all  aeeda,  it  has 
recourse  to  insects  hid  in  the  creeks  and  crevices 
of  walls  and  trees. "  It  probably  does  incompa- 
rably more  good  by  destroying  noxious  inseets 
than  harm  by  eating  seeds  and  fruita;  and 
though  generally  regarded  by  both  farmer  and 
gardeuor  a^i  a  great  destruyer,  it  really  levies  but 
veiy  slight  contributions,  even  in  antumn,  upon 
any  useful  vegetation.  It  occasionally  eats  the 
farmer's  oats  and  the  gardener's  currants,  yet 
never  when  it  can  procure  inseets  or  wild  ber> 
ries;  and  in  winter,  when  it  aboundH  in  gardens 
and  is  often  thought  to  be  very  misdiievous,  it 
delighte  to  pick  up  hybemating  gnats  and  beeUes, 
and  rarely  does  worse  than  feed  upon  such  email 
fit-i  rls  as  those  of  inmpemel,  ^eedwelif  Ijchnis, 

and  sweet-william, 

Tlis  common  or  European  wren,  Tn^M^/ta 
vulgarU,  feeds  occasionally  on  elder  berries  and 
small  seeds,  but  principally  on  gnats  and  small 
beetles.  It  frequents  hedges,  farm-yards,  walls, 
and  piles  of  wood,  flits  hither  and  thither  among 
the  branches  of  free-growing  or  neglected  hedges, 
and  delights  in  such  spreading  and  low^growing 
branches  of  trees  as  overhang  water,  and  afford 
it  opportunities  of  catching  gnats  and  other 
night-moving  aquatic  insects. — The  red-breast 
or  robin,  EryAcm  rufiwu/a,  feeds  its  yoang  in  a 
great  degree  upon  fruit ;  and  it.'^elf  occasionally 
eats  fruit  in  summer,  and  vegetable  substances 
in  winter;  yet,  as  is  fully  apparent  from  its  nn> 
gregiiriuiKs  habits,  it  is  naturally  and  prcdomi- 
uantly  an  insectivorous  bird.  —  The  redstart, 
PhtnioKntt  intietdla,  eats  both  currants  and  elder 
b^rriei^  but  is  not  sa  fond  of  them  as  of  insect* 


and  worms;  it  usually  feeds  its  young  with  such 
caterpillars  or  flka  as  it  ean  find  in  tite  bnshee  of 

the  garden ;  and  though  it  carries  olf  a  few  cur- 
rants for  its  food,  it  saves  far  more  by  devouring 
the  leaf-rolling  caterpillars  which  prey  upon  the 
currant-plants.  It  is  move  a  garden-bird  than 
the  redbreast,  and-veij  geneial^  buiUs  its  oest 
in  the  bole  of  a  walL 

The  tits  or  titmice,  cat  almeet  aU  kinds 
of  food,  hut  upon  the  ivhole  have  a  preference 
for  insects ;  they  are  exceedingly  active,  and  con- 
tittuallj  flit  and  cUnib  from  hrandi  tohnnch, 
and  suspend  themselves,  in  all  sorts  of  positions, 
from  the  twigs ;  and  they  tear  up  such  seeds  as 
they  feed  upon,  devour  all  insects  which  come  in 
i  their  way,  and  even  attack  and  kill  any  small 
!  birds  which  they  find  in  a  feeble  or  sickly  condi- 
i  tion.  The  tomtit  or  blue-headed  titmouse,  in 
partienlar— /Vmis  tgnieiu,  asUed  Scotland 
!  the  blue  whaup— eats  almost  any  kind  of  nutriti- 
ous substance,  and  picks  up  a  livelihood  in  aituap 
tiona  where  scarcely  any  other  biid  coold  find 
food.  His  small  black  bill,  as  hard  as  horn,  and 
as  sharp  as  a  broad  awl,  speedily  breaks  up  the 
hard  wing-casca  of  beetles,  or  chips  open  the 
envelopes  of  chrysalides  and  pupa-,  or  penetrates 
the  bud -shielded  retreat  or  the  bark-covered 
abode  of  minute  insects  which  prey  upon  the 
embryo-bhissQiBis  or  sadt  the  interior  juioss  of 
shrubs  and  trees.  Tomtits  have  long  been  gener- 
ally denounced  as  mischievous  birds,  and  in  some 
districts  are  systematicallj  destroyed  nnder  the 
instigation  of  parish  rewards,  as  if  they  were 
public  pf^ts  ;  yet  e'tcept  for  eating  a  few  garden 
pease,  aud  seeds  ot  sunflower,  hemp,  and  some 
other  large  plants,  they  are  quite  hannlMS  or 
]  positively  and  highly  beneficial.  They  penetrate 
I  buds  and  bark,  not  to  feed  upon  the  vegetable 
I  tissnes  themsdves,  but  to  ^voiir  the  minute  in- 
sects which  lie  ensconced  in  Ihem,  and  which,  if 
not  removedf  would  destroy  them,  "  The  unwea- 
ried activity  and  petseveranee  of  the  tentits,  by 
visiting  and  unworming  an  incnlemlnlils  BuibaK 
of  worrned-buds,  must  therefore  prove  very  bene- 
ficial m  gardens  aud  orchards,  destroying  so 
many  latent  pests  that  no  human  penetration 
could  discover.  Equally  beneficial  are  the  ser- 
vices of  this  bird  in  discovering  and  devouring 
the  pupie  and  ehrysalidee  in  crevices  and  cliinha 
of  the  bark  of  trees,  for  nearly  all  such  found  in 
these  situations  are  from  caterpillars  which  have 
fed  on  the  leaves,  and  of  course  would  give  origin 
to  similar  caterpillars,  were  they  permitted  to 
undergo  their  transformatif>ns.  In  consequence 
of  their  eating  animal  food,  and  having  harder 
bills  than  the  redbreast  and  tlM  dnni^d^,  the 
tomtiti  "ften  procure  a  meal  from  the  bits  of 
meat  or  sinew  left  on  bones,  though  they  prefer, 
when  they  can  get  it,  any  remains  of  tike  marrow, 
and  next  to  that  they  like  suet,  and  will  not  re- 
fuse lard  or  a  bit  of  fat  bacon.  They  will  even 
try  to  looeen  the  teeth  of  a  sheep's  jaw  to  see 
what  they  ean  find  in  the  eo^et;  wi,  fcr  tha 
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gake  of  dainty  bits  of  fat,  will  venture  with  little 
fear  up  to  the  very  door  of  a  butcher's  shop." 
The  great  titmouse,  Pants  major,  does  more  ser- 
vice in  the  destruction  of  lurking  grubs  and 
beetles  than  even  the  tomtit ;  and  both  this 
species,  and  the  cole-tit  and  the  marsh-tit,  P. 
atrr,  and  P.  palmtru,  abundantly  compensate  all 
their  spoliation  of  seeds  by  the  havoc  they  make 
upon  noxious  insects ;  and  though  all,  like  the 
tomtit,  are  fond  and  frequent  visitors  of  the 
orchard  and  the  garden  in  autumn  and  winter, 
they  there  do  little  or  no  injury. 

The  blackcap,  Carruea  atricapiffa,  feeds  partly 
on  insects,  but  principally  on  small  garden  fniit, 
and  is  so  voracious  a  feeder  as  to  cat  nearly  his 
own  weight  in  the  course  of  a  day.  He  prefers 
the  currant  and  the  raspberry,  and  seldom  touches 
the  cherry  or  the  strawberry.  Yet  seldom  more 
than  one  pair  of  blackcapa  resort  to  any  one  gar- 
den ;  and  they  pay  well  for  their  inroads  upon 
f^uit,  by  the  surpassing  richness  of  their  song, 
and  by  their  occasional  ravages  among  insects. — 
The  babillard,  Carruea  garrula,  is  much  fonder 
of  insects  than  the  blackcap,  and  is  less  nice  in 
its  taste  and  not  so  voracious  in  its  appetite,  and 
lives  more  in  gardens  and  orchards,  but  docs  not 
occasion  so  much  damage.  It  frequents  fruit- 
enclosures  and  hedge-rows  with  high  elm-trees, 
and  delights  to  skip  from  tree  to  tree  and  among 
the  higher  branches. — The  pettychap,  fauvette, 
or  garden  warbler,  Stflvia  hortmsit,  attacks  and 
swallows  garden  spiders,  full-grown  cabbage  ca- 
terpillars, and  other  large  insects,  and  can  per- 
form the  feat  of  swallowing  a  pretty  large  grape 
without  breaking  the  skin.  It  destroys  a  con- 
siderable quantity  of  garden  produce,  but  proba- 
bly saves  more  by  destroying  caterpillars. — The 
white  throat,  Si/lvia  cinerea,  has  a  bad  name 
among  both  gardeners  and  farmers,  but  does  not 
deserve  it ;  fur  though  it  occasionally  eats  a  few 
currants  or  tastes  a  ripe  jargonel  pear,  it  is  guilt- 
less of  the  habit  often  charged  upon  it  of  eating 
pease  and  feasting  on  the  dainties  of  the  garden, 
and  it  confers  great  benefit  by  destroying  insects 
and  cleaning  hedges.  It  frequents  lanes,  hedges, 
bramble -thickets,  and  nettle  -  wastes,  searches 
diligently  for  various  kinds  of  larvn,  and  protects 
hedges  from  much  of  the  deformity  which  the 
small  hawthorn  ermine  and  other  caterpillars 
inflict  by  devouring  and  webbing  over  their 
foliage. 

The  missel-thrush,  Txirdiu  vueivonu,  can  live 
in  wild  and  solitary  places,  but  often  gives  such 
preference  to  the  garden  and  the  orchard  as  to 
be  truly  a  hedge-bird ;  and  though  it  docs  con- 
siderable harm  by  eating  cherries  and  other  fruit, 
it  also  does  much  good  by  devouring  great  num- 
bers of  gruhs  and  caterpillars,  and  by  driving 
away  all  jays,  pigeons,  and  other  spoliators  of 
valuable  seeds.  "It  is,"  says  Knapp,  "a  wild 
and  wary  bird,  keeping  generally  in  open  fields 
and  commons,  heaths  and  unfrequented  places, 
feeding  upon  worms  and  insects.     In  severe 
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weather,  it  approaches  our  plantations  and  shrub- 
beries to  feed  on  the  berry  of  the  mistletoe,  the 
ivy,  or  the  scarlet  fruit  of  the  holly  or  the  yew  ; 
and  should  the  redwing  or  the  fieldfare  presume 
to  partake  of  these  with  it,  we  are  sure  to  hear 
its  voice  in  clattering  and  contention  with  the 
intruders,  until  it  drives  them  from  the  place." 

The  song-thrush  or  mavis.  Tardus  mustcus,  is 
a  voracious  fruit-eater,  and  makes  great  havoc 
among  cherries,  currants,  gooseberries,  and  ex- 
posed grapes ;  and,  on  the  Continent,  is  so  very 
destructive  a  grape-eater  as  to  be  popularly  called 
the  vine-thrush ;  but  it  does  g<x)d  service  to  the 
gardener  by  destroying  slugs  and  the  two  very 
mischievous  species  of  shell-snails,  Ilelir  hortensis 
and  Helix  aspersa.  In  the  morning  twilight, 
when  the  grey  snail  cannot  yet  be  discovered  by 
the  human  eye,  the  song-thrush  inspects  every 
inch  of  ground  in  the  garden  to  detect  and  de- 
stroy it ;  and  in  winter,  this  bird  passes  a  great 
portion  of  its  time  at  the  bottom  of  ditches, 
searching  for  the  smaller  kinds  of  snails,  that  it 
may  draw  them  out  from  their  deepest  retreata, 
and  dash  their  shells  to  pieces  on  a  stone. 

The  blackbird,  Mertda  vulgaris,  is  quite  as 
great  a  fruit-eater  as  the  song-thrush,  but  is  not 
so  plentiful,  and  makes  considerable  compensation 
by  devouring  grubs  and  caterpillars. — The  ring- 
blackbird,  Menda  torquata,  called  in  Scotland  the 
Stirling,  does  harm  only  among  the  fruit-shrube 
of  the  gardens  of  moorland  farmeries. — The  field- 
fare and  the  redwing.  Tardus  pilaris  and  Turdut 
iliacus,  though  mischievous  enough  in  the  fruit- 
eries  of  countries  farther  north,  do  no  further 
harm  in  Britain  than  to  eat  haws  and  such  other 
wild  fruits  as  they  can  find  in  winter. — The  star- 
ling, Sturnus  mdgaris,  greedily  eats  cherries, 
currants,  gooseberries,  and  exposed  grapes  in 
gardens  a  little  removed  from  human  dwellings ; 
but  is  too  timid  to  commit  depredations  in  the 
immediate  vicinity  of  man  ;  and  it  confers  bene- 
fit by  devouring  snails,  gmbs,  and  caterpillars. 

Whol/tf  DestructiM  Hedge-Birds.— The  goldfinch, 
Fringilla  cardudis,  makes  its  home  on  an  espalier 
in  the  garden  or  an  apple-tree  in  the  orchard, 
and  feeds  on  the  seeds  of  plants  of  the  composite 
order,  and  freely  plunders  such  seeds  from  both 
the  garden  and  the  field.  But  we  rank  it  and 
some  other  graminivorous  birds  as  wholly  destruc- 
tive, not  because  they  do  no  service  to  the  culti- 
vator, but  merely  because  they  do  not  destroy 
insects.  The  goldfinch,  in  particular,  might  al- 
most as  well  claim  to  be  but  a  partially  destructive 
bird  as  the  tits  and  the  thrushes ;  for  it  eats  up 
the  seeds  and  checks  the  diffusion  of  some  of  the 
chief  vegetable  pests  of  rich  cultivated  lands, 
particularly  of  groundsel,  coltsfoot,  dandelion, 
nipplewort,  and  thistles. 

The  green-bird  or  green-linnet,  Loxia  Moris, 
bites  off  the  heads  of  seeding  lettuces  and  seeding 
cabbages, — eats  almost  all  sorts  of  ripe  or  ripening 
seeds,  particularly  those  of  flax,  and  of  most  of 
the  cultivated  brassicas, — makes  free  with  ripen- 
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ing  oats  and  wheat  in  the  vicinity  of  hcdi^es  and 
woods, — spicks  up  a  considerable  or  even  large 
portion  of  the  grains  of  sown  wheat  throughout 
patches  of  a  field, — and  commits  great  depreda- 
tions in  the  disbudding  of  currant-bushes,  apple- 
trees,  lilacs,  and  almost  all  other  sorts  of  fruiting 
and  flowering  ligneous  plants.  It  is  therefore  an 
indiscriminate  pest ;  and,  in  consequence  of  being 
a  very  common  frequenter  of  hedges  in  most 
parts  of  the  kingdom,  it  is  exceedingly  destruc- 
tive. It  occasionally  confers  a  little  advantage 
by  eating  up  the  seeds  of  groundsel,  chickwccd, 
and  other  common  weeds ;  but  it  seldom  if  ever 
touches  these  when  it  can  obtain  the  seeds  of 
cultivated  plants.  The  only  protections  from  it 
are  bird-lime  and  the  gun,  and  covering  up  with 
the  net. 

The  yellow-hammer,,  yoyt,  yellow-yoyt,  or  yol- 
dren,  Emberiza  citrinelta,  is  much  more  abun- 
dant, and  perhaps  considerably  more  destructive, 
than  the  green-bird ;  and  it  is  everywhere  dis- 
liked, and  in  some  places  superstitiously  abhor- 
red, and  in  a  few  called  "  the  Devil's  bird,"  pro- 
bably on  account  of  its  destructive  habits.  It 
feeds  its  young  entirely  on  caterpillars  and  ima- 
go-insects, and  so  far  does  good  service  ;  but,  in 
its  mature  state,  it  feeds  only  on  seeds,  and  has 
a  great  preference  for  some  of  the  most  valuable 
ones  on  the  farm.  Yellow-hammers  may  be  seen 
very  busily  picking  up  the  grain  of  oats,  spring- 
wheat,  and  other  vernal-sown  cereals,  from  the 
moment  they  are  sown  till  the  period  of  their 
sprouting  or  brairding;  they  combine  with  spar- 
rows, huntings,  and  other  plunderers,  about  the 
time  of  the  ripening  of  the  corn-crops,  to  make 
great  devastation  upon  the  corn-ears  along  the 
skirts  of  the  fields  immediately  flanking  the  hed- 
ges ;  they  afterwards  subsist  by  frequenting  and 
gleaning  the  stubbles;  and  after  the  winter- 
wheat  is  sown,  they  live  for  some  weeks  on  such 
grains  of  it  as  are  not  buried  beyond  their  reach, 
— The  cirl-bunting,  Emheriza  cirltia,  resembles 
the  yellow-hammer  both  in  appearance  and  in 
habits,  but  is  a  comparatively  rare  bird. — The 
reed-bunting  or  black  bonnet,  EmUriza  thatnicu- 
hu,  frequents  low  hushes  on  stock-farms  and  by 
the  side  of  moors ;  and  commits  great  depreda- 
tions lipon  patches  of  oats  in  bleak  and  upland 
situations,  yet  feeds  principally  on  the  seeds  of 
the  wild  phaonogams  of  the  moors  and  marshes. 

The  corn-bunting  or  stocking-weaver,  Emlfr- 
iza  miliaria,  frequents  trees  and  hedges  by  the 
side  of  meadows,  and  perches  itself  for  hours  to- 
gether on  the  summit  of  tall  bushes  or  low  trees 
in  the  immediate  vicinity  of  farmeries ;  and  it 
feeds  wholly  on  the  seeds  of  cultivated  crops, 
and  is  a  great  destroyer.  In  spring,  it  devours 
considerable  quantities  of  newly-sown  seed-corn ; 
in  early  autumn,  it  plunders  the  ripening  seeds 
of  beans,  pease,  oats,  wheat,  and  other  field  crops ; 
in  late  autumn  or  early  winter,  it  picks  up  the 
grain  of  winter  wheat;  and  during  winter,  it 
feeds  on  such  seeds  as  it  can  find  on  stubble 


lands,  and  on  whatever  plunder  it  can  seize  with- 
in the  stack-yard.  "It  could  hardly  be  sup-  ' 
posed,"  says  Knapp,  "  that  this  bird,  not  larger 
than  a  lark,  is  capable  of  doing  serious  injury ; 
yet  I  this  morning  witnessed  a  rick  of  barley, 
standing  on  a  detached  field,  entirely  stripped  of 
its  thatching,  which  this  bunting  efi*ected  by 
seizing  the  end  of  the  straw  and  deliberately 
drawing  it  out,  to  search  for  any  grain  the  ear 
might  yet  contain ;  the  base  of  the  rick  being 
entirely  surrounded  by  the  straw,  one  end  rest- 
ing on  the  ground  and  the  other  against  the 
snow,  as  it  slid  down  from  the  summit,  and  re- 
gularly placed  as  if  by  the  hand ;  and  so  com- 
pletely was  the  thatching  pulled  off,  that  the 
immediate  removal  of  the  com  became  necessary. 
The  sparrow  and  other  birds  burrow  into  the 
stack  and  pilfer  the  com ;  but  the  deliberate 
operation  of  unroofing  the  edifice  appears  to  be 
the  habit  of  this  bunting  alone." 

The  sky-lark  or  laverock,  Alavda  arrenttt, 
though  not  a  hedge-bird,  and  unfitted  by  the 
structure  of  its  feet  to  perch  on  bushes,  may  be 
mentioned  in  this  place  as  a  bird  of  the  same 
habits  as  the  com-bunting,  but  as  much  more  ' 
numerous,  and  as  therefore  committing  far  great- 
er plunder  both  upon  newly-sown  com  and  upon 
ripening  field  crops. — The  wood-lark,  Afavda  ar- 
borea,  frequents  heaths,  commons,  and  hedges ; 
partially  feeds  on  ripening  grain  in  the  vicinity 
of  woods,  coppices,  and  heathy  thickets ;  and  oc- 
casionally takes  a  dinner  out  of  the  seed-cora  of 
spring  oats  and  winter  wheat  on  farms  of  the 
mixed  husbandry. 

The  linnet  or  lintie,  Fringilla  cannahina,  Li- 
nota  cannabina,  or  Linaria  cannahina,  is  in  the 
rare  predicament  of  perpetrating  vastly  more 
mischief  than  is  commonly  ascribed  to  it.  It  j 
sometimes  frequents  remote  private  gardens  or 
large  market-gardens,  strips  the  heads  of  seeding 
lettuces,  and  almost  rivals  the  sparrow  and  the 
chafi[inch  in  plundering  newly-sown  seed-beds, 
particularly  those  of  radishes,  turnips,  and  cab-  i 
bages ;  it  commits  considerable  depredations 
upon  seeding  field  turnip-plants  and  upon  newly- 
sown  field  turni[>-ground8 ;  it  feeds  on  standing 
com  from  the  commencement  of  its  whitening 
till  it  is  carted  from  the  field ;  and  it  sometimes 
makes  so  great  a  spoliation  of  newly-sown  winter 
wheat,  that  the  braird  is  scarcely  worth  pre- 
serving ;  and  when  it  perpetrates  this  last  and 
worst  kind  of  injury,  the  farmer,  in  the  great 
majority  of  instances,  does  not  once  suspect  the 
real  depredator,  but  falsely  accuses  wire-worms, 
grubs,  or  rooks.  A  scare-crow  frightens  the  lin- 
net from  a  garden ;  but  boys  require  to  be  em- 
ployed at  the  most  important  seasons,  to  frighten 
it  from  fields. 

The  cliaflinch  or  silfa,  FringilJa  sjnza,  though 
generally  a  great  favourite  with  bird-fanciers,  is 
a  very  destructive  little  creature.  It  frequents 
bushes  and  trees  in  all  parts  of  the  country ;  but 
is  most  partial  to  hedges  and  orchards.   It  feeds 
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its  young  with  oiiterikiUars  and  iasccts,  and  per- 
haps mom  aad  tiiw  «ate  wma  itwlf,  io  that  it 

docs  some  good;  bnt  in  its  usual  habits  after 
mataritj,  it  feeds  on  a  great  varietj  of  snudl 
M)ed%  and  ta  both  an  exoeedin^j  miaoeflatMotu 
and  a  very  expert  depredator.  It  peculiarly 
relishes  the  seeds  of  hemp,  rape,  and  beech ;  it 
readify  aaia  the  hips  of  roses,  and  the  seeds  of 
the  noiutaiii-ash,  the  hawthorn,  the  burdock 
and  the  poppy  ;  it  cn*-^  thr  frrains  of  wheat  and 
oats,  aad  exercises  great  cxpcrtuoss  in  shelling 
them ;  it  makes  sudi  hamo  upon  the  tree  and 
shrub  seed-beds  of  nnr'^f  rv  j^oimd'',  particularly 
upon  those  of  the  mouutaia-a6h,  the  hawthorn, 
the  beerfi,  Uie  fir,  aad  many  othett,  thai  tiie 
nurseryman  who  docs  not  know  its  habits,  or  has 
not  observed  its  depredations,  may  very  probably 
pronounce  the  seeds  which  he  sowed  to  have 
been  bad;  it  makes  sad  havoc  upon  either  spring- 
sown  or  aututnn-9own  beds  of  lettucce,  radishes, 
cauliflowers,  broccoli,  cabbages,  and  turnips ;  it 
even  idpe  off  the  aeed4eMee  of  tiieae  filaiite  as 

soon  they  spring  np  and  exfoliate  ;  and  it 
sometimes  disfigures  and  maltreats  the  flower- 
garden  ia  spring  and  eailj  summer,  by  tearing 
up  or  stripping  off  the  flowers  of  polyanthus 
and  other  beauties  of  the  parterre,  proliably  in 
search  of  the  immature  seeds  in  the  ovaries. 

The  bullflnch,  Pyrrkula  vulgaru,  does  great 
mischief,  not  only  in  eating  some  kinds  of  ^«<ed8, 
but  in  tearing  open  and  destroying  many  kiods 
of  bods.  In  aefeiesBowj  weather,  Hfosdsdiief- 
ly  on  the  hips  of  wild  roses;  and  afterward,  it 
frequents  orchards  and  gardens,  and  Iseds  there 
upon  the  Ueason^uds  of  shrubs  and  trees.  It 
is  soraewhAt  dainty  in  its  choice,  and  seldom 
feeds  upon  two  kinds  at  the  same  time.  It  usu- 
ally b«gins  with  the  buds  of  the  earliest  and 
largest  gooseberries,  and  Bometunee  completely 
destroys  the  gooseberry  crop;  it  next  attacks 
the  buds  of  cherries,  and  frequently  subjects 
Ibem  to  ntter  havoe ;  ii  nest  attaeks  the  buds 
of  plums,  but  lines  not  touch  those  of  peaches 
or  apricots;  and  it  then  betakes  itself  to  the 
doe-tnes  in  the  hedges  or  by  the  side  of 
brookSi  it  sometimes  is  far  from  restrict- 
ing its  ravages  to  fruit-plants,  but  dovoar?!  thou- 
sands of  the  blossom-buds  of  flowermg  shrubs, 
partfenlarly  of  the  lOao^  the  IMarian  hensgr- 
suckle,  and  the  Japan  corchorii<» ;  and  in  very 
severe  weather,  it  sometimes  feeds  on  the  leaves 
of  eanaUons ;  and  in  districts  whidi  abound  in 
plantations  of  fir,  it  eats  fir-cones,  ruid  loves  to 
build  its  nest  on  the  broad  platform  of  a  silver- 
fir  braneh.  The  ground  bensnlh  enhasd4rees 
and  gardea-shnibs  en  vhidi  the  bullflnoh  has 
been  feeding,  may,  in  many  cases,  be  seen  Ptri-w  fd 
with  the  euvdopes  of  the  buds,  which  it  had 
dtdled  off  in  the  same  soanner  as  the  hnaks  of 


The  sparrow  or  house-sparrow,  i'amcr  domati- 
ctu,  is  the  most  nnmeroos  and  mischievous  of  all 
the  hcdge4>inls.  Yet  maaj  writen  dass  it  with 


but  partially  destructive  birds,  and  even  contend 
that  it  does  more  good  than  harm.  Mr.  Jesse, 
for  example,  says,  *'  With  the  exception  of  feed- 
ing on  com  and  pease,  which  may  be  in  a  great 
measure  prenasted  by  setting  boys  to  wateh  dniw 
ing  the  short  space  the  corn  is  ripe,  I  believe 
sparrows  are  of  the  greatest  utility  to  the  farm- 
er,  devouring  myriads  of  insects^  which  wottU 
otherwise  do  him  infinite  injury;  tteisparti* 
cularly  the  case  whi  n  they  have  ynuri!^  ones, — 
all  of  which  are  fed  with  insects  and  catcrpukrs ; 
and  I  fcel  oonvineed  tliat  they  would  not  iiave 
been  so  generally  distributed,  over  moat  parts  of 
the  world,  had  they  not  been  intended  for  some 
useftil  purpoee.**  But  are  not  the  very  insects 
which  they  are  alle<;fed  to  destroy,  and  many 
other  insects  of  similar  habits,  and  many  small 
creatures  of  other  classes  than  the  insects,  and 
many  of  the  most  tn  1  ome  weeds,  and  many 
of  the  chemical  actions  of  natural  vegetation — 
are  not  all  these  "generally  distributed  over 
meet  parts  of  the  world,**  and  at  the  same  time 
very  mischievous  in  their  habits,  and  yet  both 
appointed  and  admirably  adapted  to  serve  emi- 
nently "uacM  purposes)**  A  creature  which 
man  calls  noxious,  just  as  certainly  as  one  which 
he  calls  beneficial,  is  perfectly  fitted  and  assur- 
edly ordained  by  his  beneficent  Creator  to  sub- 
serve bis  best  interests,  not  only  for  the  future 
state  of  existence,  but  also  for  the  present  wmld. 
Sparrows  do  good  to  the  former  in  the  same  way 
as  grubs  and  wire-worms  and  weevils  and  aphi- 
des and  animalcules  and  fungi ;  they  teach  him 
his  dependence,  and  force  him  to  employ  his 
wits,  sad  am  eenstant  and  exciting  occasions  of 
his  becoming  at  once  humble,  intelligent,  and 
wise.  "  Small  as  these  birds  appear  to  be,"  says 
a  practical  writer,  "  their  conBuuiption  of  grain 
in  the  fields,  lioth  in  seed-time  and  iuuTSst,  is  very 
great ;  they  very  often  take  almost  every  grain 
all  round  the  field  to  the  breadth  of  8  or  lu  feet, 
and  frequently  to  as  many  yards ;  wliile  their  de« 
struction  of  the  roofs  of  thatched  buildings  is  per- 
ceptible to  every  one."  "  Persons  who  had  kept 
tlism  in  cages,"  says  Buffon,  ''assured  me  that  a 
single  pair  of  Sfumnaonsame  nearly  20  pounds 
weight  of  com  every  year;  and  tnkinp-  this  and 
their  prodigious  numbers  mto  couBideratiou, 
what  enormous  destruction  must  they  make  over 
niir  fields!  For  though  they  feed  their  young 
with  insects,  they  chiefly  subsist  on  the  best 
grain.  They  foUow  the  sower  in  seed-time,  and 
the  reaper  in  harvest ;  they  attend  the  thrashers 
at  the  bams,  and  the  poulterer  when  he  scatters 
grain  to  Iiis  fowls;  they  vint  the  pigeon-bouses, 
and  pierce  the  craw  of  the  young  pigeons  to  ex:- 
truot  their  food."  Sparrows  also  disbud  garden 
biirubs  and  trees,  deflorate  pinks,  carnations,  and 
picotees,  eat  great  quantities  of  tho  sown  seeds 
of  spinach,  lettuce,  radish,  turnip,  cabbage,  and 
other  kitchen-garden  plants;  and  destroy  the 
braitd  or  asedJeuTes  cf  both  field  and  gaiden 
plants,  to  an  excessive  degree,  and  sometimes  in 
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circumstancefl  where  the  evil  is  crroneonsly 
charged  upon  snails,  slugs,  and  caterpillars.  But 
the  general  habits  of  these  exceedingly  destruc- 
tive birds,  as  well  as  the  best  known  methods  of 
keeping  them  in  check,  will  be  noticed  in  the 
article  Sparkow. — ^The  tree-sparrow,  Pasaer  mon- 
tamu,  abounds  in  a  few  localities  in  Britain,  but 
is  by  no  means  generally  common  ;  it  frequents 
gardens,  orchards,  hedges,  and  tree  -  environed 
fields ;  it  resembles  the  linnet  more  than  the 
house-sparrow  in  its  destructive  habits ;  and  it 
is  mischievous  principally  in  seed-time  and  in 
harvest. 

HEDGE-GARLIC,— botanically  AJliaria.  A 
small  genus  of  hardy,  evergreen,  herbaceous 
plants,  of  the  umbelliferous  order.  The  officinal 
species,  A.  oficinalis,  grows  wild  on  the  hedge- 
banks  of  some  parts  of  Britain.  Its  stem  is  usu- 
ally about  a  yard  high  ;  and  its  flowers  are  white- 
coloured,  and  bloom  in  May.  It  was  regarded 
by  the  older  botanists  as  a  hedge-mustard,  and 
was  called  by  Linnieus  Erytimum  alliaria. 

HEDGEHOG.  A  species  of  quadrupeds  dis- 
tinguished by  having  the  body  covered  with 
■pines  instead  of  hair.  The  skin  of  the  back  is 
provided  with  muscles,  which  enable  the  animal 
to  roll  itself  up  in  the  form  of  a  ball.  The  tail 
is  very  short,  and  the  feet  furnished  with  five 
toes.  There  appear  to  be  but  two  species  well 
ascertained;  the  third,  given  by  Desmnrcst, 
being  founded  on  a  short  description  by  Scba, 
which  may  possibly  belong  to  an  animal  of  ano- 
ther genus.  The  best  known  is  the  common 
hedgehog,  E.  Europceiu,  a  native  of  most  of  the 
temperate  parts  of  Europe  and  Asia.  This  spe- 
cies has  a  long  nose,  the  nostrils  bordered  on 
each  side  by  a  loose  flap;  the  ears  are  short, 
rounded,  naked,  and  dusky ;  the  upper  part  of 
the  face,  sides  and  rump  covered  with  strong, 
coarse  hair,  of  a  yellowish  ash-colour,  the  back 
with  sharp,  strong  spines,  of  a  whitish  tint,  with 
a  bar  of  black  through  their  middle.  They 
are  usually  about  10  inches  long,  the  tail  about 
one.  Their  usual  residence  is  in  small  thickets, 
and  they  feed  on  fallen  fruits,  roots,  and  insects ; 
they  arc  also  fond  of  flesh,  either  raw  or  roasted. 
One  of  the  most  interesting  facts  in  the  natural 
history  of  the  hedgehog  is  that  announced  in 
1831,  by  M.  Lenz,  and  which  is  now  confirmed 
by  Professor  Buckland.  That  is,  that  the  most 
violent  animal  poisons  have  no  effect  upon  it — a 
fact  which  renders  it  of  peculiar  value  in  forests, 
where  it  appears  to  destroy  a  great  number  of 
noxious  reptiles.  M.  Lenz  says  that  he  had  in 
his  house  a  female  hedgehog,  which  he  had  kept 
in  a  largo  box,  and  which  soon  became  very  mild 
and  familiar.  He  often  put  into  the  box  some 
adders,  which  it  attacked  with  avidity,  seizing 
them  indifferently  by  the  head,  the  body,  or  the 
legs,  and  did  not  appear  alarmed  or  embarrassed 
when  they  coiled  themselves  around  its  body. 
On  one  occasion  M.  Lenz  witnessed  a  fight  be- 
tween the  hedgehog  and  the  viper.    When  the 


hedgehog  came  near  and  smcllcd  the  snake,  for 
in  those  animals  the  sense  of  sight  is  very  obtuse, 
she  seized  it  by  the  head,  and  held  it  fast  between 
her  teeth,  but  without  appearing  to  do  much 
harm ;  for  having  disengaged  its  head,  it  assum- 
ed a  furious  and  menacing  attitude,  and  hissing 
vehemently,  inflicted  several  severe  bites  on  the 
hedgehog.  The  little  animal,  however,  did  not 
recoil  from  the  bites  of  the  viper,  or  indeed  seem 
to  care  much  about  them.  At  last,  when  the 
reptile  was  fatigued  by  its  efforts,  she  again 
seized  it  by  the  head,  which  she  ground  l)etween 
her  teeth,  compressing  the  fangs  and  glands  of 
poison,  and  then  devoured  every  part  of  the  iKKiy. 
M.  Lenz  says  that  battles  of  this  sort  occurred  in 
the  presence  of  many  persons;  and  sometimes 
the  hedgehog  has  received  eight  or  ten  wounds 
on  the  ears,  the  snout,  and  even  on  the  tongue, 
without  appearing  to  experience  any  of  the  ordi- 
nary symptoms  produced  by  the  venom  of  the 
viper.  Neither  herself  nor  the  young  she  waa 
suckling  seemed  to  suffer  from  it.  This  observa- 
tion agrees  with  that  of  Pallcs,  who  assures  us 
that  the  hedgehog  can  eat  ab<nit  100  cantharides 
without  experiencing  any  of  the  effects  which 
the  insect  taken  inwardly  produces  on  men, 
dogs,  and  cats.  A  Gorman  physician,  who  made 
the  hedgehog  a  peculiar  object  of  study,  gave  it 
a  strong  dose  of  prussic  acid,  of  arsenic,  of  opium, 
and  of  corrosive  sublimate,  none  of  which  did  it 
any  harm.  The  hedgehog  in  its  natural  state 
only  feeds  on  pears,  apples,  and  other  fruit,  when 
it  can  get  nothing  it  likes  better.  Its  ordinary 
food  consists  of  worms,  slugs,  snails,  adders,  and 
sometimes  rats  and  mice. 

It  has  been  asserted  that  these  animals  mount 
fruit-trees,  and  come  down  with  apples,  pears, 
&c.,  stuck  upon  their  bristles.  This  is  e<|ually 
false  with  the  imputation  that  they  suck  cows, 
and  injure  their  udders.  Mr.  White  observes 
that  the  manner  in  which  they  eat  the  roots  of 
the  plantain  is  very  curious.  With  their  upper 
mandible,  which  is  much  longer  than  the  lower, 
they  bore  under  the  plant,  and  gnaw  off  the  root 
upwards,  leaving  the  tuft  of  leaves  untouched. 
The  hedgehog  defends  himself  from  the  attacks 
of  other  animals  by  rolling  himself  up,  and  thus 
exposing  no  part  of  his  body  that  is  not  furnish- 
ed with  a  defence  of  spines.  It  may  be  rendered 
domestic  to  a  certain  degree,  and  has  been  em- 
ployed in  Europe  to  destroy  cockroaches,  which 
it  pursues  with  avidity.  In  the  winter,  the 
hedgehog  wraps  itself  up  in  a  warm  nest,  com- 
posed of  moss,  dried  hay  and  leaves,  and  remains 
torpid  till  the  return  of  spring.  The  female  pro- 
duces four  or  five  young  at  a  birth,  which  soon 
become  covered  with  prickles.  These  animals 
are  sometimes  used  as  food,  and  are  said  to  be 
very  delicate.  The  skin  was  formerly  used  for 
the  purpose  of  napping  cloths.  The  long-eared 
hedgehog,  E.  auritus,  is  smaller  than  the  com- 
mon, and  is  distinguished  by  the  great  size  of  its 
ears ;  in  its  manners,  it  is  said  to  be  similar  to 
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that  flpocii'9.  The  female  prodsioea  twice  ench 
:  I  year,  having  six  or  seven  jouug  at  a  birth.  This 
' :  specie  inhalnta  from  the  noiiheni  put  of  the 

I   Oupian  eea  to  -pt 

I  HEDGE-UYStJUP,— botanically  Gfatiola.  A 
genus  of  somewhat  omaniental  plants,  of  the 
figwort  order.    The  officinal  species,  Gratiola 
oiici)i(di'j<,  19  a  liarJy.  pcn-nnial-rooted  herb.  It 
'  grows  wild  in  marahj  grounds  in  the  south  of 
:  Europe,  and  WM  introduoed  nearty  three  oenta- 
j  ries  ago  to  Britain.    Its  root  is  fleshy,  fibrous, 
I    and  creeping;  its  st'  TTT?  nre  erect,  cvlindrical,  and 
'    about  a  foot  high;  its  leaves  are  opposite,  sessile, 
I !  huieeokte,  tmooth,  nenlj  two  in^ee  long,  end 
'  I  about  half  an  inch  broad ;  its  flowers  are  axillary, 
j  solitary,  tubular,  with  pule  purple  limb,  and 
i    yellowish,  red-streaked  tube,  and  bloom  from 
,    Maj  till  Angnet ;  end  its  capsules  ere  oval  end 
I    menj-seeded.   This  herb  has  a  nauseously  bitter 
I    taste,  but  if?  nearly  odnnrlcjs ;  it  possesses  purga- 
tive, diuretic,  and  emetic  properties  in  small 
deese,  end  eete  ae  •  poieon  in  \»Tg9  oneej  end  it 
I  I  figtir'^'i  nntong  the  materia  racdica  of  the  Edin- 
I  burgh  Pharmacopoeia,  and  possesses  considerable 
celebrity  for  dropsical  and  ecrufuloua  atFections 
'  I  among  the  physicians  of  Gonnnnj,  end  is  nsonUy 
aduiinisterud  in  powder  or  in  aromatic  infusion. 
J  — Two  white-flowered  and  two  yellow-flowered 
'  i  species,  all  parterre-plants,  Iiavo  been  introduoed 
from  Amerioa ;  end  about  30  other  epeoiee  are 
I  known. 

I     HEDQE-KNIFE.  See  Haooa. 
'  I  HSDaS-MOSTARD,— botanieaUy  Erysimum. 
A  genoe  of  hardj  plants,  of  the  cruciferous  order, 
i  Two  species  grow  wild  in  Britiin  ;  and  nearly  .">o 
I  have  been  introduoed  from  foreign  countries, 
.  principally  Siberia  and  Continental  Sorope.  All, 
'  (  with  the  exceptkn  of  one  small  evergreen  under- 
I     shrub,  are  either  annunls  or  biennials ;  most  are 
'    yellow-flowered ;  a  few  are  ornamental ;  and  the 
I  majority  are  intemting  onlj  to  bota^eal  eoOeo- 
!  t'  lrs.    Certain  heating  or  even  blistering  proper- 
I  I  tics,  which  distinp^viish  them  in  common  with 
I  many  other  cruciferae,  are  alluded  to  in  both  the 
I  popular  nene  hedgo-mnstard,  and  the  botanical 
■     one  erysimum.     Upwards  of  a  dozen  of  the 
'  ,  species  are  regtirdod  by  Bome  botanists  as  wall- 
flowers ;  and  three  or  four  as  brassicas. 

The  wallflower-like  hedge-mustard,  B.  «Mna^ 
thoiekn,  !<<  an  annual  weed  of  the  fi  1 1-  of  some 
]  parts  of  Britain.    Its  stem  is  about  20  inches 
I  high ;  and  its  flowers  are  yellow,  and  bloom  in 
J  uly  and  Aagnst^The  hare's-ear  hedge-mostard, 
/s'  mLttrianim — cnll  'ii  by  Jacquin  Braaica  av.i- 
triaca — is  an  annual  weed  of  some  of  the  cliff's  of 
England.   Its  stem  is  about  a  foot  high ;  and  its 
flowers  are  white,  and  bloom  in  June/~Perow- 
ski's  hedge-mtistard,  f  Pfrowsh'anum,  was  in- 
troduoed about  *J  years  ago  from  Russia,  and  is 
'  alrettdy  in  eitensive  enltivatiaa  among  the  pet 
annuale.  Ita  elem  le  abont  two  fiM»t  high ;  and 
its  flowers  are  orange- coloured  and  frnsrrant,  btit 
:  do  not  entitle  it  to  the  consideration  which 
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caprice  and  fashion  have  given  it.— The  various- 
coloured  hcdgo-niufitard,ii'.  vcrticolor — sometimes 
called  the  Tarious-ooloured  wallflower — was  in- 
troduced about  22  years  ap^o  from  the  Caucasian  1 
mountains.    Its  root  is  biennial ;  its  stem  is  \ 
about  a  foot  high ;  and  its  flowers  bloom  in  May  , 
and  June. — ^The  most  ornamental  of  the  remain-  j 
ing  species  are  Redowski's,  the  long-podded,  the 
golden,  the  intermediate,  the  large-flowered,  the 
strigoee,  the  firm,  the  deenmbent,  the  hill,  the 
fine-leaved,  the  Rhcetian,  and  the  two-coloured, — 
the  first  five  undoubted  hedgc-mtistards,  and  the 
others  sometimes  regarded  as  wallflowers. 

HBDOB-MUSTARD,— >botanieall7  SUymhri- 
urn.    A  genus  of 'plants,  of  the  cmciferous  order,  j 
Three  species  grow  wild  in  Britain  ;  between  40  i 
and  50  have  been  introduced  from  other  countries; 
and  neariy  90  mofo  are  known.  Most  of  the  in- 
troduced species  are  yellow-flowered,  and  hardy ; 
all,  except  two  or  three,  arc  either  annuals  or  [ 
biennials ;  and  scarcely  any  deserve  a  place  in  | 
the  garden. 

The  common  or  officinal  hedge-mustard.  Si-  | 
xjfttdrium  oJfUinaie —  called  by  some  botaniets  t 
Bryrimum  oJicinaU — is  a  very  common  annual 
weed  of  the  banks,  road-eidee,  and  waste  grounds 
of  Britain.    Ita  stem  is  erL-ct,  pubescent,  and 
about  20  inches  high ;  its  branches  are  numerous, 
horizontal,  cylindrical,  leafy,  and  pubescent ;  its 
leaves  are  lobed,  lyrate,  unequally  aenated,  and 
of  a  dull  green  colour ;  its  flowers  grow  in  small, 
elongated,  corymbose  heads,  are  small  and  yellow, 
and  bloom  flmn  Hay  till  July;  and  its  siUeles 
are  subulate,  and  contain  about  six  seeds  in  each 
celL    This  herb  was  formerly  used  in  pulmonary 
oomplaints,  bat  has  totally  lost  its  medicinal  i 
reputation. 

The  broad  hedgc-mtntard  or  London  rocket, 
S'^-ymbrium  trio,  is  an  annual  weed  of  walls  and 
dry  waste  grounds  in  England,  principally  in  the 
neighbomliood  of  London  $  and  ia  the  type  of  &r 
the  largest  of  six  divisions  of  the  genus.  Its 
stem  is  about  20  inches  high  ;  its  leaves  are  pin- 
nate-lobcd,  runcinate,  acute,  quite  smooth,  and 
ofn  lighter  green  than  those  of  the  oommoQ  spe-  . 
cies ;  its  flowers  are  yellow,  and  bloom  from  May  j 
till  August ;  and  its  silicles  arc  cylindrical,  and  j 
alK>ut  two  inches  long,  and  contain  an  abundance 
of  ovate  and  tubtriquetrons  seeds. — The  other 
indi.;;enous  apeciea  IB  nodoed  in  tha  brief  iitiola 
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HEDGE-NETTLE,— botanically  Slachyi.  A  ge- 
nae  of  ]4ants,  principally  hardy,  herbaceous,  and 
ornamental,  of  the  labiate  order.  Pour  epccirs 
grow  wild  in  Britain ;  about  60  have  been  intro- 
duced from  the  south  of  Europe,  the  African  and  i 
Asian  shores  of  the  Mediterranean,  the  Mediter- 
rancan  Island".  Nnrth  .\mcrica,  and  other  coun- 
tries ;  and  a  few  more  are  known.  Six  or  seven 
are  evergreen  nndershmba;  two  or  three  are 
trailers;  three  or  four  are  hardj annuals ;  and 
nearly  all  the  rest  are  hardy  perennial-rooted  i 
herbs.   The  popular  name  hedge-nettle  alludes  j 
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to  the  appearance  of  the  foliage ;  and  the  botani- 
cal name  stachjs  signifies  a  spike,  and  alludes  to 
the  habit  of  the  flowers.  AH,  except  a  rery  few, 
produce  their  flowers  in  whorls;  and  the  greater 
number  have  their  flowers  of  a  purple  colour. 
Some  one,  two,  or  more  of  the  species  are  very 
commonly  met  with  in  the  open  border  of  flower- 
gardens. 

The  wood  or  wild  hedge-nettle,  Stachys  tylvati- 
ca,  is  a  perennial-rooted  weed  of  the  hedges  of 
Britain.  Its  stem  is  about  two  feet  high ;  its 
floral-whorls  are  six-flowered  ;  and  its  flowers 
have  a  blood  colour,  and  bloom  in  July  and  Au- 
gust.— The  doubtful  hedge-nettle,  Stachyt  am- 
bigna,  is  a  pcrcnnial-rootcd  indigen  of  the  lofty 
mountains  of  Britain.  Its  stem  is  about  20  inches 
high ;  its  floral-whorls  are  six-flowered ;  and  its 
flowers  arc  purple-coloured,  and  bloom  in  June 
and  July.  —  The  German  hedge-nettle,  Stachyt 
germanica,  is  a  perennial-rooted  weed  of  the  fields 
of  the  chalk  districts  of  England.  Its  stem  is 
about  a  yard  high;  its  floral -whorls  are  very 
numerously  flowered ;  and  its  flowers  have  a 
purple  colour,  and  bloom  in  July. — The  marsh 
hedge-nettle,  Stachgt  puliutrisy  is  a  pcrcnnial- 
rootcd  indigen  of  marshy  parts  of  British  moun- 
tains; and  shares  with  the  genus  sideritis  the 
popular  name  of  clown's  all-heal.  Its  stem  is 
about  two  feet  high ;  its  floral-whorls  are  ten- 
flowered  ;  and  its  flowers  are  purple,  and  bloom 
in  August.  Two  varieties  of  it,  with  respectively 
white  and  variegated  flowers,  occur  in  gardens. — 
One  or  more  of  these  indigens  had  at  one  time 
some  medicinal  fame  ;  but  they  have  completely 
lost  it. 

HEDGE-PARSLEY,— botanically  TonfU.  A 
genus  of  hardy,  annual  plants,  of  the  umbelliferous 
order.  Three  species — all  with  small  flowers, 
rough  umbels,  and  small  bristly  fruit — are  weeds 
of  Britain. — The  anthriscus  hudge-parsley,  TVrt- 
lU  anihrUcxu,  called  by  some  botanists  Caucalu 
anthritcutf  grows  wild  about  hedges.  Its  stem 
is  nearly  a  yard  high ;  and  its  flowers  are  red, 
and  bloom  in  July  and  August. — The  knotted 
hedge-parsley,  Torilit  nodosa,  is  a  trailing  weed 
of  British  corn-fields.  Its  stem  is  about  two  feet 
long ;  and  its  flowers  are  white,  and  bloom  from 
May  till  July. — The  troublesome  hedge-parsley, 
Torilis  infesta,  called  by  some  botanists  Caucali4 
aririuis,  also  infests  corn-fields.  Its  stem  is  about 
a  foot  high  ;  and  its  flowers  are  yellow,  and  bloom 
in  July  and  August. 

IIEDOER.    See  IIedok  and  Fakm-Seiiva5T8. 

HEDGE-SPARROW,— scientifically  Acceiitor 
modularis.  A  British  hedge-bird,  of  the  fauvette 
division  of  the  passerinous  order.  It  has  a  total 
length  of  rather  more  tlian  t}\  inches.  Its  colour 
is  brownish-fawn,  spotted  with  black  above,  and 
slaty-ash  I)elow.  It  somewhat  resembles  the 
common  or  huusc-sparrow  in  colour,  and  in  habits 
of  feeding,  but  is  very  unlike  it  in  many  other 
characters.  Its  nest  is  built  in  the  leafless  hedge  | 
at  a  very  early  period  of  the  year,  and  consists  { 


of  roots,  moss,  and  wool,  lined  with  hair  :  and  its 
eggs  are  4  or  6  in  number,  and  9^  lines  long,  and 
have  a  fine,  delicate,  bluish-green  colour.  Its 
young  ones,  soon  after  being  hatched,  are,  ia 
many  instances,  thrown  out  by  the  cuckoo.  The 
call-note  and  song  of  the  hedge-sparrow  have 
some  resemblance  to  those  of  the  common  wren- 
The  hedge-sparrow  takes  some  seeds  from  the 
farmer,  hut  also  destroys  noxious  insects.  See 
the  article  Heikie-Birds. 

HEDWIGIA.  An  evergreen,  balsamifcrous, 
ornamental,  tropical  tree,  of  the  terebinth  family. 
It  is  specifically  called  haUamifera ;  and  is  a  na- 
tive of  the  West  Indies ;  and  has  naturally  a 
height  of  40  or  50  feet ;  and  was  introduced 
about  27  years  ago  to  the  botanical  collections  of 
British  hothouses. 

UEDYC'UIU.M.  A  genus  of  ornamental,  tropi- 
cal, evergreen,  herbaceous  plants,  of  the  scita- 
mineous  or  ginger  family.  Nearly  30  S{>eciea 
have  been  introduced  to  Britain,  principally  from 
India ;  and  many  of  them  possess  great  splendour, 
and  make  an  imposing  figure  in  the  hothouse. 
The  name  hedychium  is  compounded  of  two 
words  signifying " sweet"  and  "snow;"  and  al- 
ludes to  the  delicious  fragrance  and  the  exquisite 
purity  of  the  flowers. 

The  coronal  hedychium,  or  sweet-scented  gar- 
land-flower, //.  coroivxriumy  grows  wild  in  India, 
Malacca,  and  China,  and  was  introduced  to  Bri- 
tain near  the  end  of  last  century.  Its  stem  is  5 
or  6  feet  high  ;  and  its  flowers  have  a  snow-white 
colour  and  a  surpassingly  grateful  fragrance,  and 
bloom  in  constant  succession,  throughout  July, 
August,  September,  and  the  greater  part  of  Oc- 
tober, at  the  top  of  the  strongest  shoots,  from 
beneath  the  imbricated  scales,  composing  a  com- 
pact, squamosc,  oblong  spike.  This  plaut  is  often 
worn  by  the  Hindoo  ladies  in  their  hair,  and  is 
employed  in  a  symbolical  manner  by  the  Malays ; 
and  its  flowers,  either  on  the  plant  or  in  a  bou- 
quet, diffuse  the  most  delightful  odours  which 
can  possibly  refresh  the  drawing-room. — The 
narrow-leaved  hedychium,  or  red  garland-flower, 
//.  angiutifolium,  was  introduced  about  32  years 
ago  from  India.  Its  stem  is  also  5  or  6  feet  high ; 
and  its  flowers  grow  in  fine  large  clusters  of  a 
foot  in  length,  and  bloom  from  July  till  Septem- 
ber, and  have  a  soft  vermilion  or  scarlet  colour, 
and  diffuse  a  fragrance  which  is  exceedingly  de- 
lightful, yet  much  less  so  than  that  of  the  coro- 
nal species. — Among  the  other  beautiful  species, 
are  H.  atirantiacum,  with  orange-coloured  flow- 
ers; 11.  ste>W}yetalumy  graciU,  thgrtiforme,  acvtui- 
ualum,  maximum,  and  ellipticum,  with  white 
flowers, — the  first  an  early  spring  bloomer;  //. 
villosuin,  with  cream-coloured  flowers ;  //.  came- 
um,  with  pinkish  or  flesh-coloured  flowers;  //. 
axxijieum,  with  scarlet  flowers ;  and  //.  sjncatum^ 
flavum,  fai^etcent,  heteromalluvi,  (jardtterianum^ 
and  urophyllum,  with  yellow  flowers, — the  last 
eminently  fragrant. 

(    HEDYPNOIS.    A  genus  of  yellow-flowered, 
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wMdj,  amnud  plants,  of  tlie  tuooury  divisioa  of 
the  oompoate  order*  About  a  dozen  spocios  are 
known ;  and  more  than  half  have  been  intro- 
ductid  to  Britain;  but,  in  spite  of  their  name, 
which  signifies  "twoei^braithing,"  they  possess 
little  interest. 

HEDYP  APi  UM.  A  genus  of  herbaceous  plants, 
oonstitutmg  the  type  of  a  tribe  of  the  papiliona- 
oeouB  aeetion  of  the  leguminoat  otder.  Th«  spe- 
cies  of  about  32  genera  at  present  in  Britain  are 
assigned  to  this  tribe;  and  the  f^roater  number 
of  these  are  ranked  as  true  hedysorciie,  while  the 
remainder  aro  nibnpioMiitod  tho  uemts  oo^ 
ronilla  and  the  genua  alhagi.  Many  species 
which  formerly  belong^  to  the  genus  Itedysa- 
mm  are  now  distributed  among  no  fewer  than 
18  other  genera ;  but  about  SOspeotM  ftt  pwoent 
in  Britain  still  belong  to  the  genus  hedysaruin 
M  now  ooDstitttidd,  and  9  or  10  more  are  known. 
The  hedysunint  are  very  nearly  allwd  to  the 
aainfoins, — the  latter  ranking  among  the  most 
prominent  of  the  tnie  hedysaren; ;  hnt  the  hedy- 
saruros  have  celled,  jointcd-like,  and  two  or  more 
seeded  podt.  AH  the  fpeoiea  in  Britun  an  hardy 
exotics;  and  three  of  them  are  annuals^  Ifazet 
biennials,  one  a  shrob^  and  ail  the  Others  peran* 
nial-rooted  berba. 

The  garUnd  hedysaram,  or  French  honey- 
suckle, //.  coronarium,  is  a  native  of  Italy,  and 
was  introduced  to  Britain  near  the  close  of  the  ' 
liith  century,  its  root  is  biennial;  its  stem  is 
usually  abont  4  feet  high ;  and  its  flowers  grow 
in  niassive  spikes,  and  have  a  rich  scarlet  colour, 
and  bloom  in  June  and  July.  A  white-flowered 
variety  of  it,  JI.  c.  alhifiorum^  seems  to  have  been 
introduced  about  the  same  time  as  the  normal 
plant;  and  is  distinguished  by  its  lesser  height 
and  by  the  whiteness  of  its  flowers.  This  spe- 
cies has  been  long  and  generally  known  in  Bri- 
tain as  a  lavourite  beauty  of  the  parterre ;  and 
i8  cultivated  in  tlie  fields,  in  several  parts  of  the 
.South  of  Europe,  as  forage  for  horses  and  mules. 
It  yields  a  Tory  bulky  herbage  crop,  and  can 
cither  be  used  green  or  made  into  hay,  and  has 
the  reputation  of  being  very  nutritious.  It  has 
been  recommended  for  field  culture  in  Britain ; 
bat  it  oould  be  grown  only  on  warm  diy  soils,  in 
sheltered  situations, — it  is  very  subject  to  injury 
or  destruction  from  spring  frosts, — nnd  it  could 
yield  only  one  good  crop  in  two  years,  and  would 
Toqaire  to  be  thoroughly  resown  as  quite  a  strict 
biennial. — The  most  handsome  of  the  other  spe- 
cies, and  the  worthiest  of  a  place  in  the  flower- 
garden,  are  11.  yrandijioruvi^  alpinuin^  tplendeiu, 
rommt  ftntt'Aaim,  eeii«n^iiMwiim,  ^teurumf  don- 
gattiJH,  cancasicum,  cretaceum,  candidum,  and  fru- 


She  bean  the  name  of  heifisr  tiU  her  fourth 
year ;  and  she  is  thenceforth  called  a  oow.  See 
the  articles  Cow  and  Caip. 

HEIRS.   Young  trees  in  coppices. 

HBI8IBBIA  A  small  genus  of  tropical  plants, 
of  the  oba  wder.  The  searlct  species,  II.  cocci- 
Ilea,  is  a  small,  evergreen,  scarlet-flowered  tree, 
naturally  about  20  or  26  feet  high  ;  and  it  grows 
wUd  in  the  Wsst  Indies,  and  wm  intxoduoed 
thence,  about  25  yean  agp,  to  the  hothouses  of 
Britain. 

liiiLENIUM.  A  genua  of  hardy,  yellow-flow- 
ered, ornamental,  herbaoeous  plantS)  nit  the  snn- 

flower  division  of  the  composite  order.  Eight  or 
nine  species  have  been  introduced  to  Britain 
from  Various  parts  of  North  America ;  and  one 
of  these  is  an  annual,  one  a  biennial,  and  the 
others  radical  perennials.  A  species  was  intro- 
duced about  12  years  ago  from  Siberia,  which 
gave  high  promise,  upon  trials  of  it  in  Ayrshire, 
of  beooming  a  very  valuable  forage  plant.  Its 
roots  are  prrcnnial  and  fibrous,  but  do  not  str-ko 
deep  into  the  soil  \  and  its  stem  and  leaves  some- 
what resemble  thoee  of  the  parsnip^  but  are  much 
lati^r.  It  grows  much  more  retiilify  than  «do- 
ver,  and  may  be  cultivated  in  the  same  manner 
as  luoem,  and  is  sufficiently  productive  and 
luxuriant  to  be  mown  three  or  four  times  in  the 
year.  In  a  scorching  season,  when  the  grass  in 
Ayrshire  wn^  jrenerally  in  an  exsiccated,  em- 
browned, and  almost  destroyed  condition,  this 
plant,  even  though  growing  upon  a  poor  sandy 
soil  without  any  manure,  yielded  a  cut  to  the 
scythe  of  between  two  and  three  feet  in  height. 
One  plant  chu  afl'ord  20  ouuc«;8  ttt  a  cutting ;  and 
an  acre  of  plants  would,  at  the  same  rnte^  alford, 
in  the  aggregate  of  three  cuttings,  an  annual 
produce  of  from  12  to  14  tons.  The  plant  is 
much  relished  by  cows,  and  was  found,  in  tho 
Ayrshire  experiments,  to  increase  the  quantity 
and  improve  the  quality  of  buth  milk  and  but- 
ter i  and  in  favourable  situations,  on  goud  soils, 
and  in  ordinary  years,  it  might  probably  yield  a 
cutting  in  the  early  part  of  April. 

HELLVNTllKMU.M.   See  Pt Rosb. 

HELlANTHUa    See  Schflowkb  and  Aan- 

OBOEB  (JkRVSAISV). 

UELICIIllYSUM.    A  genus  of  oimmental 

plants,  of  the  thistle  division  of  tho  composite 
order.  About  do  species — all  exotics,  and  the 
greater  number  from  the  Gape  of  Good  Hope — 
are  cultivated  in  the  gardens  of  Britain.  A  con- 
siderable proportion  occupy  a  somewhat  conspi- 
•cuous  place  in  many  greenhouses ;  all  have  an 
arid  habit,  and  produce  the  exsiccated  and  long- 
cnduiing  kind  of  flowers  which  are  popularly 


(icomm, — most  with  purple-coloured  flowers  and  <  called  everlastings ;  and  the  great  migority  were 
•bout  12  or  20  inches  high,  and  the  last  a  beau-  j  formerly  regarded  as  gnaphaliums,  and  omstitute 
tiful  purple-flowered  shrub,  of  4  feet  in  hei|^t,  <  a  main  part  of  the  showy  group  to  which  that 


biooraing  in  June  and  July. 
HEB-GRASS.  The  stubble  of  grass. 
HBEL.  SeeFoof. 


name  is  still  sometimes  popularly  given.  See  the 
articles  EvEaiiASTiso  and  Ukapuaucm.  Five  or 
six  of  the  qieeies  are  annuals  or  triennials ;  three 
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HEIFER,  A  yonng  female  of  the  ox  species,  or  four  arc  hardy  perennial-rooted  hwbs;  six  or 
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wema  un  Inlf-tenler  evergreen  herbi;  tnd  «11 

the  rest  are  evergreen  undorghrul>s,  requiring, 
with  two  or  three  exceptional  the  heat  of  the 
greenhouse.  The  fiowen  at  niott  have  a  golden 
yellow  colour,  and  give  ilm  name  helichrysum  or 
"  sunn  v-wld"  to  the  whole  genns-,  but  those  of 
13  or  14  are  white,  and  those  of  a  few  have  some 
•hade  of  red.  The  flnest  of  the  herhMeone  ape- 
cies  aro  II.  eritpum,  frrnri'  .'-n-r  Cj/tindricum,  and 
herbaceumi  and  the  finest  uf  the  subehrubby 
species  are  Il./al^idttm,  microphi/llum,  aetamina- 
turn,  arboreum,  diparicatum,  UuiocauloHy  UphrotUs, 
and  grandiflorum.  One  of  the  herbaceous  species, 
H.  odaratiuimum,  is  gratefully  fragrant. 

HELIGOKIA.  A  genus  of  tropical,  ornamen- 
tal evergreen,  herbaceous  plants,  of  the  plan- 
tain  tree  faraily.  About  a  dozen  species,  varying 
in  hdf ht  from  3  to  S5  Aet,  end  eiirrfinf  ovange, 
scarlet,  or  yellow  flower?  hiivr-  l)e€n  introduced, 
principally  from  South  America,  the  West  Indies, 
and  Ma(hgMC>r,  to  the  hothoosie  ef  Britain. 
All  arc  beautiful ;  and  the  Brazilian  species,  //. 
bratilitniUj  a  scarlet-flowered,  autumnal-bWm- 
ing  plant  of  8  or  9  feet  in  height,  is  magniticcnt. 
HKLICTERES.  See  Scrbw-Tbeb. 
IIELIOCARPUS.  A  small  genus  of  tropical, 
ligneous,  ornamental  plants,  of  the  lime-treo  fa- 
roily.  The  Ameriean  spedies,  H.  amerimmmB,  is 
a  tall,  purple-flowered,  evergreen  shnib,  of  from 
15  to  20  feet  in  height ;  and  was  introduced  to 
Britain,  upwards  ef  n  esntury  ago,  from  tropical 
America.  The  name  hcliocarpus  signifies  **  sun- 
fruit,"  hut  alludes  more  to  shape  than  to  colour. 

HKLIorsiS.  A  genus  of  hardy,  herbaceoas, 
yellow-tlowered  plants,  of  the  aunffower  dirislon 
of  the  composite  order.  Five  or  si.v  Rpecir  r^  hnve 
been  introduced  to  Britain  from  various  parts  of 
Amerioa ;  and  some  of  these,  perenirial-raoted, 
autumnal-blooming,  and  from  2  to  0  feet  hj^, 
have  a  kind  of  ornamental  character. 

HELIOTROPE,  or  TrawsoLB,— boUnically  He- 
liotropium.  A  genus  of  ornamental  i^nts,  of 
the  borage  family.  Between  20  and  3D  species 
have  been  introduced  to  Britain  from  Southern 
Etttope,  Africa,  India,  and  other  parts  of  the 
world;  and  nearly  60  other  species  nr.^  >nown. 
About  a  dozen  of  the  introduced  qiecies  are  ever- 
green undersbrnhs,'^  few  Of  tlMni  of  a  tnJfing 
habit;  and  the  rest  are  either  annuals  or  bien- 
nials. Most  are  wWte-flowered  ;  but  five  or  six 
have  lilac  or  blue  fluwers.  Some  of  the  species 
are  prominent  and  general  favourites  of  the 
flower-garden, — and  are  very  frequently  planted 
out  in  summer-beds  in  the  same  manner  as  ver-' 
benas ;  hnt  they  are  wined  mneh  mora  hr  their 
powerful  fragraiiL  i  ,  r  f  i-niMing  the  mixed  odours 
of  anise  and  caraway,  than  for  their  appearance. 
The  andenhrufae  irary  in  height  from  i  » loot  to 
4  or  0  feet ;  hut  most  of  the  annuals  and  bien- 
nials have  a  height  of  only  a  (rw  inrhes.  The 
undcrahrubs  are  readily  propagated  from  cut- 
I  tings :  and  nU  thrive  in  a  rieh  light  soil.  Kum- 
I   ben  trail  and  intertiriiie,  ao  as  thofoughly  and 
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densely  to  oover  a  bed;  and  thsif  are  s^d  te 
turn  toward  the  sun,  and  hcnoe  hftVe  tilS  OaflMB 

of  turnsole  and  heliotrope. 

HELLEBORE.  A  genos  of heibaeeons  plants, 
of  the  ranunculus  order.  Thsy  memble  the  tme 
ranunculi;  but  the  large  green,  whitish  or  pur- 
plish flowers  of  the  different  species  give  them 
n  difbrnnt  aspset.  Tan  speeles  are  ki|o«i,  si 
natives  of  the  northern  jmrts  of  the  eastern  con- 
tinent. These  plants  have  a  bitter  and  some- 
what acrid  taste,  and  a  saneeons  disagreeaUs 
odour.  The  well  known  winter  aconite,  fonnerly 
ranked  as  a  hellebore,  is  now  assigned  to  aoothsr 
genus.   See  the  article  Winraa  Aonirm 

The  green  hellebore,  JIdUbortu  tdrHHt,  la  a  na- 
tivo  of  Woods  and  thickets,  on  calcar>'"U'>  funis, 
in  some  parts  of  England.  It  commonly  raaks  as 
nhiad  of  enbevergrsen,  yet  really  loess  its  leaves 
in  autumn.  Its  root  is  black  and  fleshy,  hiis  many 
long  stout  fibres,  and  possesses  purgative  and 
very  acrid  properties;  its  stsm  is  eylindrical, 
creot,  forked,  and  from  SO  to  30  inches  high ;  its 
leaves  are  ninc-!obed,  sernited,  smooth,  and 
liright  green  ;  its  flowers  are  few,  stalked,  termi- 
nal, and  drooping,  and  have  green  expanded  pe- 
tals, and  bloom  in  March  and  April ;  and  its 
fruit  are  short,  wrinkled  capsules.  This  plant 
has  not  the  veputoftion  of  being  medidnal,  yet  is 
fur  more  virulent  than  many  a  native  plant 
which  does  possess  that  reputation.  It  is  some- 
times  enltimled  in  the  flower-border  Ibr  ovna* 
ment ;  but  it  aaarody  deserves  the  honour.  Its 
roots  are  sometimes  fraudulently  substituted  m 
oommerce  for  those  of  black  helkbore. 

The  stinking  hellebore,  bearWeel»  ox-heel,  or 
bitterly  rt,  ff  '^Sorus  firdJm,  grows  wild  in 
woods,  in  thickets,  under  hedges,  and  in  other 
shady  sitttations,  on  eskaiwits  eo98,  in  Britsia. 
It  is  taller,  more  branched,  and  far  more  truly 
an  evergreen,  than  the  preceding  species.  Its 
root  is  small  and  bent,  and  has  many  slender 
and  dark-coloured  flbres ;  its  stem  is  eylindriesl, 
strong,  naked,  complexly  branched,  and  com- 
pressed toward  the  top;  its  leaves  are  large, 
se^en  or  nine  h»bed,  and  pedale,ea«ft  rising  sing- 
ly from  the  root  on  a  channelled  footstalk  of 
about  six  inches  in  length ;  its  leaflets  are  long, 
narrow,  laneeolate,  obemrdy  serrated,  and  deep 
lurid  green  ;  its  flowers  are  numeroos,  pedun- 
clcd,  terminate,  and  pendent,  and  have  a  green 
colour,  somewhat  tinged  with  purple,  and  bloaoi 
from  February  till  Afwil;  and  its  fruit  arc  beak- 
ed capsulrp.  containing  round  black  ►  <  i5s.  Tfiis 
{riant  is  used  by  both  peasants  and  physicians  w 
a  medioine,  bnt  is  far  too  ae(j«e  to  be  sslidy 
handled  by  the  former,  and  requires  to  be  treat- 
ed with  caution  even  under  the  prescriptions  of 
the  htter.  Its  fresh  leatei  and  stipules  faaie  a 
fetid  odonr;  and,  when  chewed,  they  are  bitter- 
ish, biting,  acrid,  and  excoriating.  The  root* 
are  anthelmintic,  but  exceedingly  and  even  i»a- 
gerously  virulent.  The  dried  leaves  are  emetic 
I  and  powerful/  eatlMurtie;  and,  thoagb 
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timos  givea  in  decoction  as  a  vennifuge  to  chil- 
dren, ought  to  be  regarded  M  rather  a  poison 
than  a  medicine.  The  proper  remedies  for  an 
overdosn  of  stinking  hellebore,  or  f'^r  r>n  acciden- 
tal poisoning  with  it,  are  first  an  emetic,  next 
oopioot  miidhgiiioat  driak%  tad  nnoA  nigetafale 
aciils. 

Black  hellebore,  or  the  Christtnas  rose, 
bonu  mgeff  is  noticed  in  the  article  Cbribtius 
Rofs.  Therootof  this  plant  bat  long  bMAwdl 
known  in  the  practice  of  m<dMm»  Mid  has  a 
place  in  all  tlu,-  British  phartnaeopoeia«.  The 
radicle  fibres,  which  are  the  parts  used,  are  cor- 
rugated, and  about  as  thick  as  straws,  and  from 

4  to  12  inches  long,  and  are  externally  deep 
brown  blacV,  and  internally  yellowish  or  whi  to 
Their  odour  is  uopleasant ;  their  taste  is  bitter- 
ish, ftcrid,  «Bd  BittMoits ;  and  tbefar  aetfam  upon 
the  tongue  is  acrimonious,  burning,  and  1)enumb- 
ing.  They  seeiu  to  contain  a  volatile  oil,  a  resi- 
nous gum,  and  some  powerfully  and  perhaps  po- 
culiuiy  aerid  pcindpls ;  and  thiqr  1«m  ft  portion 
of  their  acriTTiony  by  keeping.  Tliry  are  medi- 
cinally exhibited  in  the  form  of  tincture  and  of 
extract ;  and  they  act  in  miaute  doses  as  an  al- 
terative, and  in  larger  doses  as  an  emmenagogue, 
a  hydragogtic,  and  a  drastic  cathartic,  and  are 
useful  in  cases  of  scabies,  worms,  dropsy,  melan- 
choly, and  mania.— In  veterinuy  medioine,  blaek 
hellebore  is  used  prinoipnlly  at  a  local  appiica- 
f  inn  ;  and  it  acts  as  a  very  powerful  stimulant, 
and  has  been  found  serviceable  in  fistulous  afieo- 
iioni  of  tha  poll  ftnd  withers.  An  ointnient 
Ibmnd  with  the  powder  of  it  and  krd  also  serves 

05  an  excellent  dressing  of  rowels  and  setons. 
HKLLEBOHE  ( White).   See  Vbratbcm. 
HBLLEBORIir&  8eo  Bnf  aaib  and  CtraA- 

HKLLEXIA.  A  small  genus  of  ornamental, 
tropical,  evergreen  herbaceous  plants,  of  the  sci- 
temiBoooa  or  ginger  fiunOy.  Two  white-flowercd 
species,  3  or  4  feet  high,  have  been  introduced 
to  Britain  ;  and  several  more  are  known. 

HELM.   Straw  prepared  for  thatchxug. 

HELMET.  A  wiaty  of  pigaoik 

HELMBT-nX>WBB.  Sea  OoftTAnm  and 
AcoyiTE. 

HELMINTHIA.  A  tall,  yellow-flowered,  an- 
nual, British  weed,  of  tfaa  saoowy  division  of  the 

composite  order.  It  c^>n<;titntcs  a  goniis  of  ifself. 
and  takes  for  its  specific  name  €c/i/otV/(f.< ;  but  it 
wna  formerly  classed  as  an  ox-tougue,  and  called 
Pterin  echioidet.  It  occurs  on  clay  soil  by  the 
sides  of  hedges  and  on  the  liorders  of  fields.  Its 
root  is  tiering;  its  stem  is  solid,  cylindrical, 
fvuTowed,  leafy,  and  abovt  Z  feet  high ;  its  lower 
leaves  are  lanceolate,  its  tipper  ones  cordate  and 
clasping,  and  all  shining  green,  pnboscont,  nnd 
stinging ;  and  its  flowers  have  a  bright  golden 
cdlonr,  and  nre  ahout  an  inob  broad,  and  bloom 
in  JoDt  and  July. 

HELONIAS.    A  small  genus  of  ornamental 
herbaceous  plants,  of  the  m^lanthium  family. 
II. 
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Two  whito-flowered  qpecira  and  a  purple-flowered 
cue,  all  hardy  herbaoeous  evergreens,  from  Horth 
America,  havo  boon  thought  worthy  of  a  place 

in  British  flower-gardens.  A  nutuber  of  species 
of  five  other  genera  are  assigned  by  some  bota- 
niita  to  the  genus  hslonias. 

HEMATIN.  The  colouring  |ffinoiple  of  log- 
wood. It  is  easily  obtained  in  a  separate  and 
crystalline  form,  by  digesting  the  watery  solu- 
tion  of  kgwood  in  ahxAol,  and  allowing  tho 
liquid  to  evaporate  slowly  at  oidinai/  tem- 
perature of  the  atmosphere. 

UEMATUSINK.  The  colouring  principle  of 
tbebkwd.  It  cannot  he  separated  fton  the  Uood 
without  great  difficulty ;  and,  as  eventually  ob- 
tained, it  poss^ses  chemical  properties  akin  to 
those  of  albumen,  and  exists,  like  that  substaooe, 
in  two  very  different  states,  aoinUe  and  insoht- 
ble.  Dry  soluble  hematosine  is  black  and  bis- 
trouB  in  mass,  red  in  thin  pieces  or  in  powder, 
and  destitute  of  both  taste  and  odour.  See  the 
article  Bioobw  Hematosine,  aoo(»ding  to  MIp 
chac'lis,  contains  very  nearly  the  snme  propor- 
tions of  carbon,  oxygen,  hydrogen,  and  nitrt^gen 
as  albumen  and  fibrin,  bnt  diffcoa  from  tbme 
substances  by  containing  a  little  iron. 

HEMER0CALLI8.  Day-Lilt. 

H£MIOKITIS.  A  genus  of  vezy  beautiful 
trofHcal  ftma^  of  the  polypody  tribe.  A  number 
of  species  fiwme^  inoliided  in  it  are  now  as- 
signed to  gTmnogramma  and  three  other  genera. 
See  the  article  QnmoommiA.  Only  one  species, 
//.  pcUmata,  is  now  regardsd  as  a  tme  hsiDioiu- 
tis ;  and  this  possesses  great  elegance,  and  is  0 
or  1<»  inches  high,  and  was  introduced  to  British 
hothouses  upwards  of  60  years  ago,  from  the 
Westln^iss. 

HEMLOCK,— botanically  Convnn,  A  genus 
of  herbaceous  plants,  of  the  umbelliferous  family. 
Some  species  which  were  formerly  included  in  it 
are  now  asilgnod  to  five  othsr  gsnsra;  and  of 
three  species  which  still  belong  to  it,  and  which 
occur  in  British  collections,  one  is  a  biennial 
indigen  of  Britain,  one  is  a  medicinal  white- 
flowood  bssnnial  of  6  or  8  feet  in  height,  from 
Hungary,  and  one  is  an  economical,  tap-rooted, 
white-flowered  perennial,  of  about  two  feet  in 
height,  from  the  tropical  parts  of  South  America. 

The  common  or  in^genottshsmlooik,  Conium  mo- 
ailatum,  is  one  of  the  most  dangerous  wild  plants 
of  Britain,  but  at  the  same  time  possesses  valu- 
able medicinal  properties.  It  grows  wild  among 
mbbtsh,  by  road'Sidm,  under  hedges,  and  on 
waste  grounds ;  and  is  particularly  abundant  in 
the  vicinity  of  many  towns  and  villages.  Its 
root  is  Uniform,  bianohing.  fleshy,  and  whitish, 
and  exudes  a  milky  juice  when  cut;  its  stem  is 
cylindrical,  hollow,  Ktriatcd,  smooth,  shining, 
profusely  spotted  with  purple,  erect,  and  about  4 
or  9  feet  hig^,  and  vemaina  long  bleaching  in 
the  hedges  throogihout  the  months  of  autumn; 
its  leaves  stand  upon  channelled  footstalks,  pro- 
ceeding from  the  joints  of  the  stem,  and  are  cut, 
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I  smootli,  and  of  a  deep  green  above  and  a  paler 
I  green  below ;  its  lower  leaves  have  large  sheath- 
in£T  pctiulc?,  anil  are  upwards  of  a  fout  in  l'.'ngth, 
I  shining,  and  repeatedl/  compound ;  its  upper 
iMTes  tre  bipinimte;  its  leaflets  sra  lanoeolale, 
and  emit  a  v-jry  futiJ  odour  when  bruised;  its 
ambeU  are  terminal  and  ten  or  twelve  rayed, 
and  luVB  manj-rajred  umb«]luIeB»  and  ta  invo* 
laoM  of  from  three  to  aeven  laneeobte  kdleta ; 
its  flowers  are  whitr'  and  very  small,  and  bloom 

iin  June  and  July ;  and  its  fruit  is  ovate,  striated, 
and  smooth,  ftitd  beoomes  tewraleh  when  ripen- 
ing. 

Hemlock  possesses  a  sufficient  resemblance  to 
•aise,  cwmwaj,  eoriander,  eamin,  fennel,  dill, 

;  angelica,  and  some  other  hardy,  economical,  uni- 
bellifurous  plants  to  be  readily  mistaken  for  them 
by  the  ignorant;  yet  it  may  easily  be  distinguished, 
not  only  from  them  but  •  from  almost  all  other 
I  nrahelliforous  plants,  by  its  large  and  spotted 
i  stem,  by  its  dark  and  shining  lower  leaves,  and 
1  by  the  disgoating  odour  wUoh  U  emits  when 
bruised,  —  somewhat  similar  to  that  of  cat's 
urine.  The  leaves  are  the  part  used  in  medi- 
eine;  and  thej  most  either  be  gathered  when 
the  plant  is  in  flower,  and  carefully  dried,  for 
powder, — or  gathered  just  before  the  plant  How- 
crs,  and  subjected  to  pressnre,  for  extract.  The 
dried  leaves  have  a  nauseous  and  slightly  bitter 
taste,  and  a  strong,  heavy,  narcotic  Bmell.  A 
peculiar  alkaline  principle,  called  coneiae  or 
olontine,  may  be  separated  from  the  leaves  hy 
extraction  in  ether  and  crapnration,  and  seems 
to  be  the  seat  of  the  poisonous  and  medicinal 
power ;  and  this  prineiple  has  a  green  oolour, 
and  is  insoluble  in  water,  and  produces  the  same 
effects  as  the  leavee  themselves,  but  in  very 
small  doses. 

An  over-dose  of  hemlock,  or  an  accidental 
poisoning  with  it,  produces  sickness,  vertigo, 
delirium,  stupor,  dilatation  of  the  pupils,  and 
convulsions,  and  is  best  oombated  first  hy  ad- 
minist  rii.LT  ii^es  of  vinegar,  and  next  by  bleed- 
ing and  purging.  Cattle,  when  first  turned  out 
to  pasture  in  spring,  aftw  being  shut  up  during 
winter  in  the  farm-yard,  are  liable  to  eat  hem- 

I  lock,  and  to  be  seriously  damaged  or  even  killed 
by  it;  but  they  somewhat  obscurely  show  the 
•Ijrmptoms  of  being  poisoned,  and  either  display 
a  stupor  which  is  mistaken  for  stomach-diseaso, 

I I  or  an  excitement  and  a  furor  which  are  mistaken 
!|  for  madnees^H«mlook,asanMdirine,aetsprin> 

j  cipally  as  a  powerful  narctjtic;  and  h  used  inter- 
nally as  an  opiate  and  a  sedative,  and  externally 
as  an  anodyne;  and  it  often  does  good  service, 
thou^  chiefly  as  a  palliative,  in  cases  of  scro- 
fula, syphilis,  glandular  tumour,  lad  ulcer,  can- 
cer, scirrhus,  pertussis,  chronic  rheumatism,  and 
pneumonic  eongh.  In  veterinary  practice,  it 
is  sometimes  used  for  aHeotiona  of  the  chest, 
but  does  not  act  so  well  aa  digitalis  or  vera- 
trun. 

HEMLOCK^BUCB.  SeeFu. 
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ITK^MP, — botanically  Cnnmihis.     A  genus  of 
hardy,  cultivated,  annual  plants,  of  the  nettle  1 
family.   It  is  one  of  the  very  few  diceeions  gen>  I  j 
era  in  cultivation, — pnxJucing  the  m.ale  flowers 
of  a  species  on  different  plants  from  the  female 
ones,  and  belonging  to  the  Unnaraa  order  JDioKia 
Pentandria.    Its  male  flowers  have  a  fivn-parted  { | 
calyx ;  and  its  female  fl"w.  rs  rif  five-leaved,  and  i 
envelop  a  two-valved  and  uut-Uke  seed,  which  • 
opens  at  the  sides.  1 

SpfcU.K — The  common  hemp,  Cannahh  mtira, 
is  supposed  to  have  originally  been  introduced 
to  Europe  from  India;  and  has kc^^  been  known  | 
in  Britain  and  in  very  many  other  civilized  coun-  i 
tries  of  the  world.  Its  stem  18  erect,  strong,  and  I 
branching,  and  varies  in  height  firom  3  to  15  | 
feet,  according  to  soil,  culture,  and  climate, — bat  I 
in  Britain  is  usually  about  n  foet  high  ;  its  leaves  r 
arc  lubcd,  and  often  quinquilid  ;  and  its  flowers  | 
have  a  greenish-yellow  oolMr,  and  bioom  in  Jane 
and  J  lily. — The  Indian  species  or  Indian  tobao-  ^ 
CO,  CanTiabU  indicOf  was  introduoed  nearly  50  | 
years  ago  Oram  India.  It  has  a  beiglit  of  about  | 
20  inches,  and  >  irri  a  green  flowers  in  August 
and  September. — The  African  hemp  grows  wild  | 
over  many  parts  of  Sencgambia ;  and  was  spe- 
cially introduced  to  the  notice  of  the  Highland 
Society,  about  IB  years  ago,  by  Mr.  Hunter,  tbe 
Colonial  Secretary  to  tiie  settlements  on  tbe 
Gambia;  and  is  said,  in  a  brief  aotioe  <rf'  it  in  ^ 
the  Society's  Transactions,  to  "promise  to  be- 
come an  object  of  great  importance."  "  It  ap*  j  i 
pears,"  says  the  notice,  **to  be  the  inner  bark  of  1 1 
some  ligneous  vegetalde.  The  sample  laid  before 
the  Society  is  upwards  of  6  feet  in  length,  the  i 
fibres  running  entire  the  whole  length ;  the  colour  ' 
is  yellowish- white,  with  a  slight  gloss ;  tbe  fibres  1 1 
are  straight,  somewhat  rigid,  of  less  tenuity  than  . 
those  of  flax,  and  rather  inferior  in  tenacity,  al-  1 1 
thou^  possessed  of  consideiable  ■tnngth.'*-'  | 
But  the  only  species  to  which  we  shall  refer  in 
tbe  subsequent  sections  of  this  article  is  the  i 
common  one.  | 

llUtory.  —  Hemp  has  been  cultivated,  from 
time  immemorial,  in  Bengal,  and  in  other  parts  I 
of  the  world ;  and  it  occurs  in  I'ersia,  Egypt,  ^ 
China,  Canada,  Russia,  Nova  Scotia,  and  many 
other  countries.    It  has  vcrj-  long  been  culti- 
vated in  the  £a8t,  for  the  preparation  of  an  in-  i 
toxicating  drink ;  and  it  has  for  ages  been  culti-  1 1 
vatcd  in  many  parts  of  Europe  for  the  luaniifac- 
t  uro  of  cordage  and  of  woven  fiskbrics.  It  is  grown,  . 
in  amaring  quantities,  throughout  this  proper  ' 
territories  of  Russia,  and  in  those  parts  of  Fo-  | 
land  which  are  now  within  the  Russian  bountl- 
ariee.    "Amongst  the  Russian  hemp  iiupurttd  , 
into  this  country,''  said  Kauflman  long  ago  iB 
his  Dictionary  of  JlerchandiAO,  "the  Uiga  de-  ' 
serves  the  preference,  which,  according  to  tbe 
qnali^,  it  divided  into  riiyne,  ont^holf  fan,  : 
and  oodiUa  hemp.  Kext  fbUowt  the  importatisn  I 
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from  St.  Petersburg,  consisting  of  clean  out-filiot, 
j  half  clean,  and  codilla.  There  is  also  an  inferior 
j  kind  of  hemp  coming  from  Konigsberg,  and  di- 
vided into  rhyno  and  schoken  hemp.  The  Ita- 
lian known  in  England  by  the  name  of  Bologna 
hemp,  is  of  very  prime  quality,  but  comes  too 
dear  for  the  consumption  of  the  northern  parts 
of  Europe." 

In  the  14th  and  I3th  centuries,  hemp  was  cul- 
tivated on  almost  every  farm  in  the  Lowlands  of 
Scotland ;  and  so  late  as  the  former  half  of  last 
century,  a  small  quantity  of  it  was  grown  in  the 
rick -yard  or  some  other  part  of  every  farm  in 
the  south-eastern  districts  of  Scotland.  "The 
servants  and  families  of  the  farmers  employed 
[  their  winter-evenings  round  the  fire  in  peeling 
;  it.  In  those  days,  the  farmers  had  all  their  rude 
i  implements  of  husbandry  made  at  home ;  where 
likewise  they  manufactured  their  whole  'graith' 
or  harness,  giving  no  employment  whatever  to 
the  saddler  or  the  collar-maker.  All  those  things 
belonging  to  working-cattle,  which  are  now  made 
of  leather,  were  then  made  of  plaited  hemp,  such 
as  breechings,  back -bands,  belly-bands,  and  the 
like.  Even  the  traces  for  ploughs  and  carts, 
now  universally  of  iron-chains,  were  then  made 
of  hempen  ropes.  The  collars  were  composed  of 
straw-ropes.  Instead  of  bridles,  hempen  *  teth- 
ers,' often  with  wooden  checks,  served  the  farm- 
ers even  for  riding  to  church  and  market ;  and 
instead  of  saddles,  they  were  contented  with  a 
kind  of  hempen  bags,  stuffed  with  straw,  called 
'  sodds while  a  different  shape  of  the  same  ma- 
terials, called  '  sunks,'  served  to  preserve  the 
horses'  backs  in  carrying  loads.  Even  the  ridge 
chain,  which  supports  the  weight  of  a  cart  over 
the  back  of  the  shaft-horse  in  a  cart,  was  then 
termed  a  'rig-woody,'  being  composed  of  a  'withy' 
or  twisted  branch  of  a  tree."  But  the  improved 
state  of  civilization,  the  advanced  condition  of 
manufactures,  and  the  great  extent  and  enter- 
prise of  commerce,  have  completely  upset  all 
reasons  for  cultivating  hemp  for  home  consump- 
tion on  farms,  and  even  neutralized  all  the  main 
reasons  for  cultivating  it  in  rotations  of  crops  in 
the  fields,  for  the  sale  of  its  fibre  and  seeds  to 
the  merchant.  It  is  now  very  rarely  cultivated 
in  Scotland ;  it  is  very  seldom  raised,  in  any 
considerable  quantity,  in  even  the  flax-growing 
and  most  favourable  districts  of  Ireland ;  and,  as 
a  British  agricultoral  plant  of  anything  like 
Consequence,  it  occurs  only,  or  at  least  chiefly, 
in  some  districts  of  Lincolnshire,  Cambridge- 
shire, and  Suffolk. 

Culture. — The  soils  suitable  for  hemp  may  Imj 
either  sandy,  gravelly,  clayey,  or  peaty ;  but  they 
must  be  deep  and  fertile,  and  ought  to  contain 
a  comparatively  large  proportion  of  humus.  The 
land  must  be  deeply  ploughed,  finely  pulverized, 
and  free  from  root-weeds.  When  hemp  succeeds 
a  grain  crop,  the  land,  in  most  instances,  will 
require  three  ploiighings ;  one  of  which  ought 
to  be  given  before  winter,  in  order  that  the  soil 


may  be  piilvcrizcd  and  decomposed  by  the  action 
of  air  and  frost  and  moisture.  Hemp  may  very 
properly  occur  between  grass  and  oats,  in  a  rota- 
tion of  successively  fallow,  wheat,  grasses,  hemp, 
and  oats :  or  it  may  advantageously  occur  in  any 
part  of  a  rotation  instead  of  flax ;  and  as  it  is 
more  cleaning  than  that  crop,  it  is  even  prefer- 
able for  succeeding  oats  or  wheat  on  foul  land. 
Hemp,  like  flax,  is  very  scourging  when  grown 
for  seeds,  but  quite  non-exhausting  when  no- 
thing of  it  is  carried  away  firom  the  field  except 
the  fibre;  so  that,  in  the  former  case,  it  can 
be  profitably  raised  in  succession  on  the  same 
ground  only  with  the  aid  of  powerful  manuring, 
— and  in  the  latter,  it  may  be  luxuriantly  grown 
for  a  series  of  years  with  very  little  manure  or 
without  any  whatever.   Sec  the  article  Flax. 

The  best  season  for  sowing  hem  p,  in  the  southern 
districts  of  England,  is  as  soon  as  possible  after 
the  spring  frosts  have  ceased ;  and  in  the  north  of 
England,  the  Lowlands  of  Scotland,  and  most  of 
Ireland,  about  the  beginning  of  May.  The  seed 
must  be  new  and  of  good  quality,  and  is  known 
to  be  proper  for  sowing  when  it  feels  heavy  in 
the  hand,  and  has  a  bright  and  shining  colour. 
The  quantity  varies  from  two  to  three  bushels; 
and  ought  to  be  a  minimum  when  a  strong 
fibre,  fit  for  the  manufacture  of  very  powerful 
ropes,  is  wanted,  and  a  maximum  when  a  slender 
fibre  suitable  for  woven  fabrics,  and  only  a  de- 
gree or  two  coarser  than  coarse  flax,  is  required; 
but,  in  consequence  of  the  crop  being  very  liable 
to  injury  when  thickly  sown,  the  proper  quantity 
may  be  stated,  on  the  average,  at  something  l>e- 
twecn  2  und  2\  bushels.  The  seed  is  generally 
sown  broadcast,  and  lightly  harrowed  in ;  and  as 
the  plants  grow  very  rapidly,  and  soon  defy  all 
attempts  at  weeding,  they  are  peculiarly  adapted 
to  the  broadcast  method  on  any  properly  cleaned 
land ;  yet  they  may  properly  enough  bo  raised 
in  drills  at  small  distances,  and  have  even  been 
very  productive,  on  the  Ilebridean  island  of 
Islay,  in  drills  at  distances  of  about  32  inches. 
The  dioecious  nature  of  the  plant,  whenever  seed 
is  the  object  of  the  crop,  renders  it  peculiarly 
necessary  that  the  male  plants,  containing  the 
fecundating  pollen,  and  the  female  plants  pro- 
ducing the  seeds,  and  sometimes  called  frimble 
hemp,  should  grow  in  a  state  of  thorough  and 
equable  intermixture.  A  crop  on  clean  land, 
whether  broadcast  or  in  drills,  requires  no  at- 
tention between  the  time  of  sowing  and  that 
of  pulling;  but  a  crop  on  foul  land,  ought,  at 
least  once,  to  be  carefully  cleared  from  thistles, 
docks,  and  other  strong  weeds  by  means  of  the 
weed-hooks. 

Ilarvating. — Hemp,  like  flax,  is  taken  out  of 
the  ground  by  pulling.  When  it  is  grown  ex- 
clusively for  sake  of  the  fibre,  the  whole  crop, 
without  any  distinction  being  made  between  the 
male  and  the  female  plants,  is  pulled  when  in 
flower.  But  when  it  is  grown  for  sake  of  the 
seeds  as  well  as  of  the  fibre,  the  male  plants  are 
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pulled  about  four  or  five  weeks  before  the  female 
plants ;  fur  aa  soon  as  the  seeds  begin  to  form 
upon  the  female  plants,  tho  male  plants  have 
fully  accomplished  all  tho  purposes  of  fecunda- 
tion, and  arc  in  a  condition  of  i>crfcct  readiness 
to  yield  up  a  maximum  of  fibre, — and  the  female 
plants  must  remain  four  or  five  wetks  longer  to 
bring  their  seeds  to  maturity.  The  male  plants 
carry  numerous  flowers,  and  are  generally  more 
delicate  than  the  female  plants;  the  numerous 
branches,  which  deflect  from  their  stems,  termi- 
nate in  slender  spikes ;  and  tho  flowers,  after  ex- 
panding, hang  pendently,  in  purplish -coloured 
clusters,  from  the  leaves.  The  female  plants,  on 
the  other  hand,  terminate  in  tufts ;  their  leaves 
are  somewhat  large ;  and  their  seed  is  borne  along 
the  6U.m  and  hid  among  the  foliage.  The  puller, 
therefore,  easily  distinguishes  the  male  plants 
from  the  female  ones ;  and,  when  taking  up  the 
former,  ho  walks  in  the  furrows,  reaches  across 
the  half  of  each  of  tlie  adjoining  ridges,  and  pulls 
up  and  extricates  the  male  plants  with  sufficient 
care  to  avoid  inflicting  any  injury  on  the  female 
plants.  The  crop  of  male  plants  is  simply  tied 
up  in  small  parcels ;  but  the  crop  of  female  ones 
is  bound  up  in  sheaves  and  set  in  stooks  or 
against  a  wall  till  it  dry  in  the  same  manner  as 
a  orn  crop, — ^and  it  is  then  either  thraehed  on 
cloths  in  the  field  or  taken  home  to  the  bam. 

Dressing. — The  watering,  the  grassing,  and 
the  bruising  of  hemp  closely  resemble  the  same 
operations  on  flax ;  but  the  duration  of  the 
watering  is  much  shorter ;  and  the  male  plants 
are  watered  and  dressed  before  tho  female  ones, 
— tho  former  most  commonly  in  the  same  sea- 
son in  which  they  are  pulled,  and  the  latter 
frequently  stacked  till  the  following  spring  or 
summer.  Yet  in  some  places,  hemp,  in  technical 
phrase,  is  only  "  dew-ripened"  or  "dew-rotted  ;" 
while,  in  others,  it  is  watered  by  steeping  or 
"water-rotted."  But  the  latter  is,  in  all  re- 
spects, the  better  method, — more  expeditious  in 
itself,  and  tending  to  shorten  the  period  of  grass- 
ing, and  to  lessen  the  severities  and  risk  of 
breaking, scratching, and  bleaching.  The  bundles 
or  sheaves  ought  to  be  quite  covered  with  the 
water  of  the  pool,  but  must  not  be  pressed  against 
the  bottom.  Whenever  the  fibrous  rind  is  suf- 
ficiently softened  to  be  easily  separable  from 

the  boon,"  or  heartstalk,  the  pl.inta  ought  to 
be  removed  from  the  water, — and  in  warm  wea- 
ther, this  will  usually  occur  in  the  course  of  from 
four  to  six  days ;  but,  in  consequence  of  the  ten- 
dency of  over-steeping  to  injure  the  texture  and 
strength  of  the  fibres,  or  absolutely  to  rot  them, 
too  little  steeping  is  far  safer  than  too  much. 

The  grassing  ought  to  be  cflocted  on  a  clean 
short  sward,  in  a  situation  sheltered  from  high 
winds,  and  nut  liable  to  be  flooded ;  and  it  ex- 
tends through  a  period  of  from  two  to  five  weeks, 
according  to  the  degree  in  which  it  has  been 
watered,  and  to  the  state  of  the  weather.  The 
hemp  is  grassed  till,  after  frequent  trial,  the 


fibrous  part  becomes  easily  separable ;  it  ought, 
throughout  the  whole  period,  to  be  occasionally 
turned ;  and  it  should  afterwards  be  allowed  to 
lie  for  sotnc  time  before  being  lifted.  "  Immedi- 
ately after  watering,"  says  the  General  Report  of 
Scotland,  "  it  is  dried,  and  then  laid  up  to  sweat 
for  five  or  seven  weeks,  which  causes  it  to  work 
the  more  easily  in  the  after  parts  of  its  prepara- 
tion; and  after  being  sufiiciently  grassed,  the 
hemp  is  tied  up  again  into  sheaves  or  bundles  as 
before,  and  again  dried.  For  such  hemp  as  is 
meant  for  ropes  and  other  coarse  articles  of 
manufacture,  the  grassing  process  is  seldom  used 
in  Russia  or  Poland. 

In  the  breaking  or  bruising  of  hemp,  care 
must  be  used  not  to  cut  or  tear  it,  and  therefore 
the  bandfuls  of  it  must  be  frequently  turned  and 
shifted  under  the  brake.  The  portion  which 
breaks  ofl*  in  the  process  of  bruising  is  techni- 
cally called  shorts,  and  is  commonly  estimated 
to  be  nearly  half  the  value  of  the  hemp. — A 
machine  was,  a  considerable  number  of  years  ago, 
invented  by  Mr.  Daniel  Dufl"  of  Dundeo,  for  free- 
ing hemp-fibre  from  the  glutinous  uuittc-r  which 
adheres  to  it,  and  rendering  it  somewhat  similar 
in  fineness  to  the  fibre  of  flax ;  and  another 
machine  for  the  same  purpose,  was,  a  few  years 
later,  invented  and  patented  by  3Ir.  Alexander 
Shanks  of  Arbroath.  The  Dundee  Courier  thus 
notices  the  latter :  "  It  is  composed  of  two  metal 
plates  of  a  peculiar  construction,  supjMrted  liy 
springs  to  mo<iulate  the  compressure ;  and  the 
hemp,  in  passing  through  these  plates,  undergoes 
a  friction  from  the  action  of  the  plates,  and  after 
passing  through  several  rollers,  it  leaves  the 
machine  free  of  the  glutinous  matter,  and  of  a 
soft  delicate  fibre.  Wheti  thus  prepared,  and 
heckled,  it  is  equal  to  the  finest  flax,  and  ui.\T 
be  spun  and  applied  to  the  same  purposes.  The 
expense  attending  the  process  of  preparation  ii 
very  trifling,  the  machine  being  moved  by  steam 
power  (which  may  be  borrowed  from  any  work 
where  there  is  a  steam  engine),  and  a  boy  may 
attend  and  feed  the  machine  in  its  operations. 
The  machine  is  so  contrived  that  the  friction  does 
not  cut  or  injure  the  fibre,  but  simply  removes 
the  glutinous  matter  adhering  to  the  hemp  in  its 
original  state,  and  reduces  it  to  a  fine  soft  fibre." 
Many  of  the  manufacturers  of  Forfarshire,  how- 
ever, early  formed  an  opinion  that  hemp  pre- 
pared by  this  machine  lost  as  much  in  ptrenpth 
as  it  appeared  to  have  (;ained  in  fineness  of  tibre. 

Produce  and  Utcs. — The  produce  «f  hemp  fi'iw 
usually  varies  from  4  to  G  cwt.  per  acre ;  and  the 
prroduce  of  seed  is  commonly  from  ten  to  tweltc 
bushels,  and  sometimes  very  much  more.  | 

Hemp  is  used  for  making  canvass  and  all  kinds 
of  cordage ;  and  is  well-adapted  for  these  pur- 
poses by  the  great  elasticity  of  its  fibre.  It  i» 
also  us«?d  for  the  manufacture  of  coarse  towels, 
coarse  table-cloths,  and  other  course  fabrics  suited 
to  domestic  economy;  and  the  finer  kinds  of  it 
arc  employed  for  making  many  sorts  of  cloths  to 
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•enre  as  substitutes  for  linens,    llerap  fabrics  1 
are  incomparably  stronger  and  more  durable  \ 
than  flax  ones ;  they  are  equally  susceptible  of 
bleaching ;  and  they  possess  the  singular  recom- 
mendation of  improving  in  colour  by  wearing, 
while  flax  fabrics  become  dusky  and  dull. 

Growing  hemp  possesses  the  remarkable  pro- 
perty of  killing  caterpillars  and  imago -insects 
which  feed  on  cabbages  and  other  vegetables ; 
and  therefore  is  often  raised,  on  Continental 
Europe,  in  belts  round  gardens  and  fields,  with 
the  main  view  of  protecting  cultivated  vegetables 
from  injury. — The  refuse  of  hemp  dressings, 
technically  called  "  hemp  sheaves,"  are  used  as 
fuel. — The  leaves  of  hemp,  in  India,  are  fre- 
quently added  to  tobacco  and  smoked  along  with 
it  to  increase  its  narcotic  power ;  and  are  some- 
times administered  in  cases  of  diarrhoea;  and 
are  mixed  up  with  turmeric,  onions,  and  warm 
gingilie  oil,  as  an  application  for  painful  swell- 
ings.— The  seeds  in  Russia  and  Poland  are  bruised 
or  roasted,  and  mixed  with  salt,  and  eaten  on 
bread. — An  oil,  yielded  by  the  seeds,  is  used  by 
painters, — is  limpid,  odourless,  and  suitable  for 
burning  in  house-lamps, — and  is  used,  in  various 
parts  of  Continental  Europe,  and  particularly  in 
Russia,  in  culinary  preparations,  or  as  a  sauce 
and  condiment  in  food.  —  Tranmctiont  of  Uie 
IHghland  Soeieti/. —  QuarUrtif  Journal  of  Agri- 
ci'/ture.  —  yfiWi  Ifiulandrg.  —  Aindie'a  Materia 
Medica  of  Ilindottan,  —  Anderson »  Commercial 
Dictionary. — Loudon's  Works. — Lawsoti't  Agri- 
eukurua't  Manual. — Sir  John  Sinclair's  General 
Iteport  of  Scotland. — Sproule't  Treatise  on  Agri- 
culture.—  Knoirledge  Society's  Farmer's  Series. — 
Society  of  Oentlemen's  Comj)Ute  Farmer. — Lmc's 
Elements  of  Agriculture. 

HEMP-AGRIMONY.   See  Ecpatobicii. 

UEMP-NETTLE,— botanically  Galeojais.  A 
genus  of  hardy,  weedy,  annual  plants,  of  the 
labiate  order.  The  red  hemp-nettle  or  lada- 
Duro,  Oaleopsi*  ladanum,  infests  the  fields  of  the 
calcareous  districts  of  Britain.  Its  root  is  twisted 
and  has  numerous  fibres ;  its  stem  has  opposite, 
leafy,  reddish,  pubescent,  and  crossing  branches, 
and  is  about  9  or  10  inches  high  ;  its  leaves  are 
spreading,  lanceolate,  sometimee  almost  linear, 
and  often  very  much  varied;  and  its  flowers 
grow  in  dense  whorls,  and  have  a  pink  colour 
variegated  with  red  and  white,  and  bloom  from 
J uly  till  September. — The  villous  or  downy  hemp- 
nettle,  Galeopsis  villosa  or  Galeopsis  ocJiroleuca, 
infests  the  sandy  cultivated  soils  of  many  parts 
of  Britain.  Its  stem  is  12  or  15  inches  high ;  its 
leaves  are  clothed  with  a  soft  velvety  down ;  and 
its  flowers  are  large,  and  have  a  beautiful  sul- 
phur colour,  and  bloom  in  July  and  August. — 
The  common  hemp-nettle  or  tctrahit,  Galeopsis 
tetrahit,  is  a  common  weed  of  corn-fields.  Its 
stem  is  bristly  and  al>out  20  inches  high ;  its 
leaves  are  large,  ovate,  dark  green,  pubescent,  and 
coarsely  serrated,  and  yield  a  strong  odour  when 
bniised;  and  its  flowers  grow  in  dense  whorh. 


are  various  in  size,  and  sometimes  wholly  white, 
sometimes  marked  with  dark-coloured  lines,  and 
bloom  in  July  and  August — The  changeable- 
coloured  or  large-flowered  hemp-nettle,  Galeopsis 
versicolor  or  Galeopsis  cannabina,  infests  sandy 
cultivated  soils  in  Britain.  Its  stem  is  12  or  15 
inches  high  ;  its  leaves  are  broader  and  paler 
than  those  of  the  common  species;  and  its  flowers 
are  much  larger  than  those  of  that  species,  and 
have  a  yellow  colour  variegated  on  the  palate 
with  red  or  orange,  and  bloom  in  July  and  Au- 
gust.— Several  species  unknown  in  a  wild  state 
in  Britain,  occur  in  various  parts  of  Continental 
Europe. 

HEMP  (ViBoisiA!?).   See  Acxidcs. 

HEN.  The  female  of  the  domestic  cock,  or 
type  of  the  gallinaceous  order  of  birds.  See  the 
articles  Cock,  Poultry,  and  Eoo. 

HENBANE.  A  herbacei>us,  annual,  British 
plant,  of  the  natural  order  Solaneie,  growing  to 
the  height  of  about  three  feet,  with  sinuate 
leaves  and  yellow  flowers  veined  with  purple. 
It  is  a  highly  poisonous  narcotic.    See  Utob- 

CTA1IU8, 

HENBIT.   See  AacnANaBL  and  Speedwell. 

HENNA, — botanically  LaicMnia  inetmig.  A 
tall,  tender,  evergreen  shrub,  of  the  lythrum  fa- 
mily. It  grows  wild  in  India,  Egypt,  and  other 
warm  countries ;  and  was  introduced,  about  the 
middle  of  last  century,  to  the  hothouses  of  Bri- 
tain. It  is  sometimes  called  the  broad-leaved 
Egyptian  privet.  Its  stem  is  about  10  feet  high; 
its  branches  are  opposite,  slender,  and  covered 
with  a  whitish-yellow  bark  ;  its  leaves  arc  oppo- 
site, small,  oblong,  pointed,  and  pale  green ;  its 
flowers  grow  in  loose  bunches  at  the  end  of  the 
branches,  and  have  a  dirty  white  colour ;  and  its 
fruit  are  roundish,  four-celled  capsules,  contain- 
ing angular  seeds.  The  Egyptian  women  use  the 
leaves  of  this  plant  for  staining  the  nails  of  their 
fingers  yellow. 

HEPATICA.  A  genus  of  small,  hardy,  peren- 
nial-rooted, apring-flowcring,  herbaceous,  orna- 
mental plants,  of  the  ranunculus  family. 

The  common  threc-lobed  species,  //.  triloba, — 
called  by  Linnteus  A  nemone  hejmtica — was  intro- 
duced to  Britain  from  Continental  Europe  in  the 
16th  century,  and  is  one  of  the  most  common 
vernal  beauties  of  all  sorts  of  floral  grounds,  from 
the  smallest  plot  of  the  humblest  cottage  to  the 
largest  borders  of  extensive  gardens.  It  has 
itself  a  single  purple-coloured  flower ;  but  it 
comprises  a  number  of  permanent  and  well-de- 
fined varieties, — particularly  the  blue-flowered, 
//.  /.  ccerulea, — the  double  blue-flowered  ff,  t. 
ctrruleo-plena, — the  red-flowered,  7/.  t.  rubra, — 
the  double-red-flowered,  //.  t.  rulro-plena, — the 
snow-white-flowered,  //.  /.  nivea, — and  the  red- 
anthered  white-flowered,  77.  t.  oUki.  Its  appear- 
ance is  too  well  known  to  require  description. 
All  the  varieties  bloom  from  February  till  April ; 
and  the  double-flowered  varieties,  besides  being 
much  more  beautiful  than  the  single-flowered 
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ones,  continue  longer  in  bloom.  The  foliage  of 
all  lias  a  ncut  and  rather  curious  appearance, 
and  serves  as  a  kind  of  small  winter  ornament  of 
the  parterre,  but  suffen  the  very  serious  disad- 
vantage of  slirivellinj^  and  frilling  just  liefore  the 
plants  start  into  bloom.  All  the  varieties  love  a 
loamy  wnl  sad  mi  ctttem  aqieet,  ud  didike 
transplanting,  and  require  to  stand  three  years 
in  the  ground  befure  exhibiting  their  full  powers 
of  flowering,  tbeds  aftj  in  uny  year  be  gathered 
from  the  single  wietiM ;  and  may  be  sown  in 
pots  or  boxes  of  light  soil  in  August;  and  the 
pots  or  boxes  ought  to  enjoy  much  shade  till 
October,  and  be  fully  exposed  to  sunshine  through- 
out the  winter;  and  the  seedlings  ought  to  l)e 
traofiplanted  into  their  permanent  situations  in 
(  the  foUtfwing  Angnrt. 

The  American  Bpecies,  TT.  oinericana,  was  in- 
troduoed,  nearly  60  jcais  ago,  from  North  Amer- 
ica. The  normal  plant  hta  blue  flowers ;  and 
two  Ttrietiee,  introduced  about  12  years  ago, 
have  respectively  white  and  red  flowers. — The 
angulose  and  the  acute-lobed  species,  //.  angtdosa 
and  //.  oaUUtia,  have  blue  flowers,  and  were  in- 
troduced, about  30  years  ago,  from  North  Amer- 
ica.— About  60  other  species  are  known. 

HEPATICJI.  A  natnnl  order  of  the  foliaee- 
ous  class  of  cclliilares  or  cryiitogamic  plants.  They 
are  very  nearly  allied  to  the  mosses;  and  were 
formerly  regarded  as  n  eubofder  of  the  noeses, 
undet  tiifttttnie  of  Xuaei  htpatioa,  while  the  true 
mosses  were  regarded  as  another  suborder  under 
the  name  niMmci  frondosi.  T  hey  have  a  ge  u  e  ral 
reeembhuioe  alao  to  many  of  the  ttehens ;  but 
they  are  dietinguiphed  from  the  mosses  by  the 
dehisoence  of  their  capsules,  and  from  the  liciiens 
by  the  follaeeouinew  of  their  lTondage,and  by  both 
their  cohuir  .and  their  fruit.  They  are  minute, 
creeping,  and  herbaceous ;  their  frondage  has  the 
form  of  imbricated  leaves ;  and  their  capsules 
iplit  into  longitudinal  valvcBi  They  occur  prin- 
cipally on  the  trunks  of  trees,  in  iimist  woods,  on 
moist  rocks,  on  moist  heaths,  in  damp  shady 
places,  on  the  ahdving  hanke  of  rivulets,  and  on 
moist  spots  by  the  Btdos  of  springs  and  ditches. 
They  grow  best  in  damp  and  cold  weather ;  and, 
when  feded  or  dried,  they  reoorar  their  vigour 
and  healthy  appearance  when  freely  moistened 
with  water.  Many  have  no  observable  root ;  and 
others  send  out  radical  fibres  from  beneath  the 
tiny  expanse  of  their  firondagc.  They  are,  for 
the  njo.>t  part,  green ;  and  they  exhibit  great 
lieauty  of  structure  when  seen  through  the  mi- 
croscope. About  100  speeiee  ooeur  in  Oreat 
Britain;  and  between  12  and  l.*)  of  these  are 
distributed  among  5  genera ;  and  all  the  others 
arc  comprised  in  the  single  genus  jungermannia. 
The  name  hepaticw  is  formed  from  a  Greek  word 
signifying  "  the  liver;"  and  the  plants  are  often 
popularly  called  liverworts,  either  from  some 
Alight  resemblance  of  the  form  of  their  lubes  to 
that  of  the  livrr,  or  hecnnse  some  of  tla'in  were 
formerly  employed  as  medicinal  remedies  ior  liver 


complaints.  The  ranunculaceous  plants  of  the 
hepatica  genus  are  sometimes  called,  lor  distinc- 
tion's sake,  noble  liverworts. 

HEPATITia  Inflammation  of  the  liver.  Bee 
the  articles  Ikflaxkatiov  andLtrxn, 

U£Pa   See  Hips. 

HBFTANDRIA.  SeeBoravr. 

HERACANTII.\.  A  pnn?  nf  omnTncntal, 
annual  plants^  of  the  tliiatle  diviuun  of  the  com- 
posite order.  Four  species,  all  hardy  and  about 
two  feet  high,  two  of  them  white-flowered  and 
the  other  two  yellow-flowered,— and  all  included 
by  some  botanists  in  the  genus  Carthamus, — 
have  been  itttiodaeed  to  Britain;  and  one  of 
those,  //.  lamia — regarded  by  Linnieus  as  a  Car- 
thamus and  by  Decandole  as  a  Girsium — has  been 
known  in  this  eoontiy  sinoe  before  the  dote  ef 

thi-  1  f'th  century. 

ilERACLEUk  See  Cow-Pab&kip. 

HBBB,orHuaAOBOvePuirr.  Aoon-ligneous 
plant.  All  herbs,  no  matter  how  the  word  is  uwd, 
are  soft,  free  from  woody  matter,  and  more  or  less 
greeu  and  cellular ;  and  in  the  largest  and  most 
proper  sense,  herbs  comprise  all  kinda  of  plants 
except  trees,  shrubs,  and  aphyllous  crrptogarag. 
But  some  persons  mean  li^  herbs  only  annuals 
and  annnal-etemmed  perennials ;  and  others,  still 
more  abitrarily,  mean  by  them  only  Kuch  indi- 
genous non-ligneous  phuits  as  are  supposed  to 
possess  mediebal  properties. 

HERBAGE.  Any  green,  snooolent  foliage, 
whether  graMiine<mfi  leguminous,  or  otherwise, 
whiuh  furms  a  natural  food  of  (dieep  and  cattle, 
or  can  oonstitate  any  part  of  pastoreb 

UERB-AGRIMONY.   See  Agrimost. 

HERBARIUM,  or  Hosios  Sioooa.  An  apella- 
tion  given  to  a  eolleetioa  of  speeimens  of  plants, 

carefully  dried  and  preserved.  The  value  of  such 
a  collection  is  very  evident,  since  a  thousand 
minuti»  may  be  preserved  in  the  well-dried  spe- 
oimens  of  plants,  which  the  most  accurate  en- 
graver would  have  omitted.  .Si^ecimens  ought 
to  be  collected  when  dry,  and  carried  home  in  a 
tin  box.  Plants  may  be  dried  by  presiing  in  a 
box  of  eand,  or  with  a  hot  smoothing  iron.  Each 
of  these  has  its  advantages.  If  pressure  be  em- 
ployed, a  botanieal  pvem  may  be  procnied.  The 
press  is  made  of  two  smooth  boards  of  hard  wood, 
18  inches  long,  12  broad,  and  two  thick.  Screws 
must  be  fixed  in  each  comer  with  nut&  If  a 
press  cannot  tiuSkf  be  had,  books  may  be  em- 
ployed. Next,  some  quires  of  unsized  blotting 
paper  must  be  provided.  The  specimens,  when 
taken  oat  of  the  tin  box,  must  be  eaieftaUy  spread 
on  a  piece  of  pasteboard,  c  ^  r>red  with  a  single 
sheet  of  the  paper,  quite  dry ;  then  three  or  four 
sheets  of  the  same  paper  most  be  phMwd  above 
the  plant,  to  imbibe  the  moisture  as  it  is  pressed 
out.  It  is  then  to  be  put  into  the  press.  As 
many  plants  as  the  press  will  huid  may  be  piled 
up  in  this  manner.  At  firat»  they  ought  to  be 
pressed  gently.  After  being  pressed  for  about 
twenty-four  hours,  the  plants  ought  to  be  ex- 
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amiaed,  that  any  leaves  or  petals  which  have 
been  folded  mj  be  tpnid  out»  and  dry  sheets 
j  of  paper  laid  over  them.  Tkej  maj  now  be  le- 

placod  in  the  press,  and  a  grea.tpr  <\e^r>^>i  of  pres- 
sure appU^   The  press  ought  to  stand  near  a 
fire,  or  in  the  sumhine.  After  remaining  two 
I    days  in  this  eituation,  they  should  be  again  ez* 
j    amincd,  and  dry  sheets  of  paper  be  laid  over 
'    them.   The  pr<mure  then  ought  to  be  consider- 
i  ,  ably  inereaied.    After  remaiiiing  three  days 
i    longer  in  the  press,  the  plants  muj  be  taken  out, 
I  I  nnd  such  as  are  sufficiently  dry  may  be  put  in  a 
j  j  dry  sheet  of  writing  paper.   Those  plants  which 
I    are  taecnlent  may  require  more  preasore,  and 
I  '  the  blotting  paper  to  be  again  renewed.  Plants 
!  j  which  dry  very  quickly  ought  to  be  pressed  with 
)    considerable  force  when  tirst  put  into  the  press ; 
and,  if  detioate,  the  bloM^  paper  eboald  be 

I  changed  every  day.    When  the  stem  is  woody, 

j  I  it  may  be  thinntd,  with  a  knife,  and,  if  the 

j  I  flower  be  thick  or  globular,  as  the  thisitle,  one 

I  side  of  it  may  be  cat  away,  aa  all  that  is  neoea> 

I     stiry,  in  a  epecimen,  is  to  preserve  the  character 
of  the  class,  order,  genus,  and  species.  Plants 
I    may  be  dried  in  a  box  of  sand  in  a  more  expedi- 
i  I  tioos  manner;  and  this  method  preserves  the 
j     colour  of  some  plants  better.    The  specimens, 
after  being  pressed  for  10  or  12  hours,  must  be 
laid  within  a  sheet  of  blotting  paper.  The  box 
must  contain  an  inch  deep  of  fine  dry  nnd,  on 
which  the  sheet  is  to  be  placed,  and  then  covered 
with  sand  an  inch  thick;  another  sheet  may 
then  be  depoeited  in  the  same  manner,  and  so 
I    on,  tin  the  box  be  full.   The  box  must  be  placed 
near  a  fire  f  r  two  or  three  days.  Then  the  sand 
must  be  careluily  removed,  and  the  plants  ex- 
amined.   If  not  eaffioiently  dried,  they  may 
again  be  replaced  in  the  same  manner  for  a  day 
or  two.    In  dryinjT  plants  with  a  hot  smoothing 
iron,  they  must  he  pkced  within  several  sheets 
of  blotting  paper,  and  ironed  till  they  become 
sufficiently  dry.   This  method  answers  best  for 
drying  succnlant  and  mucilaginous  planta  When 
properly  dried,  the  bpecimens  should  bo  placed 
in  aheets  of  writing  paper,  and  may  be  dightly 
!  :  fastened  by  making  the  top  and  bottom  of  the 
'  j  stalk  pass  thmticrh  a  slip  of  paper,  cut  for  the 
j  purpose.    The  name  of  the  genus  and  species 
I  ahottld  be  written  down,  tiw  pliee  where  it  was 
I  found,  nature  of  the  soil,  and  the  Benson  of  the 
j  :  year.    These  specimens  may  be  collected  into 
genera,  orders  and  classes,  and  titled  and  pre- 
ierrad  in  a  port-iblio  or  calnnei,  The  meUiod 
of  preserving  many  of  the  cryptof^amous  plants 
is  more  difficult,  on  account  of  the  greater  quan- 
I    tity  of  moisture  which  they  contain,  and  the 
greater  delicacy  of  their  texture. 
I      The  first  object  to  be  attended  to  in  prescr^-- 

I  ing  marine  plants,  is  to  have  tliem  washed  per- 

I I  fectly  clean  before  spreading.  It  is  a  good 
I  practice  to  cleanse  them  before  leaving  the 
[  shore,  either  in  the  sea,  or  in  a  rooky  pool.  All 

1 1  foreign  bodies,  as  fragments  of  decayed  sea- 


weeds,  sand,  gravel,  or  portions  of  the  softened 
surface  of  the  rock  on  which  the  specimens  may 
have  grown,  together  with  the  smaller  testacea, 
and  corallines,  must  be  carefully  removed.  On 
getting  home,  it  is  further  necessary  to  prepare 
eadi  specimen  by  examining  it  in  fresh  sea 
watet  in  a  white  dish  or  plate,  so  that  every 
foreign  suhstance  may  be  detected  and  removed. 
The  next  thing  to  be  attended  to  is  the  quality 
of  the  paper  on  which  the  specimens  are  to  be 
spread.  A  great  error  is  generally  committed  in 
nsinp  it  thin  and  of  ir.f  rior  quality.  Indeed, 
much  of  the  beauty  ol  many  epecies  depends  on 
the  goodness  of  the  paper,  just  as  a  print  or 
drawing  appears  better  or  worse,  as  it  is  executed 
on  paper  of  a  good  or  an  inferior  kind.  Some 
species  contract  so  much  in  drying  to  pucker 
the  edges  of  the  pap«r,  if  it  be  not  sufficiently 
thick.  That  which  lias  been  found  best  is  a 
thick  music  paper,  closely  resembling  that  used 
for  drawing,  and  of  which  the  sheet  divides  into 
fonr  leaves  about  the  site  of  royal  octayou  What- 
ever pains  may  have  been  taken  in  cleaning  the 
recent  specimens,  it  is  often  found,  when  spread- 
ing them,  that  some  foreign  particles  continue 
attached,  and  for  the  removal  of  these,  a  pair  of 
dissecting  forceps,  and  n  cninel-hair  pencil  of 
middle  size,  will  be  found  very  convenient.  A 
silver  probe,  with  a  blunt  and  a  sharp  end,  is 
the  most  convenient  instrument  for  spreading 
out  and  separating  branches  from  each  other, 
but  any  thing  with  a  rigid  point,  such  as  a  large 
needle,  or  the  Inndle  of  the  oaineI>hur  pencil, 
will  answer.  A  large  white  dish  serves  for 
spreading  the  specimens  in.  and  all  that  is  fur- 
ther necessary  is  a  quantity  of  drying  papers, 
and  some  sheets  of  blotting  paper,  with  three  or 
four  flat  pieces  of  deal-board.  Nothing  answers 
better  for  drying  than  old  newspapers,  each 
divided  into  eight  parts,  but  it  is  necessary  to 
have  a  large  supply  of  these. 

The  beautiful  and  common  Pheamium  coceine- 
nm  is  one  of  the  most  easily  preserved  species,  and 
may  be  taken  as  an  example  of  the  mode  of  pro- 
ceeding with  most  of  the  others.  The  steps  to 
be  pursued  are  as  follow  : — 

1    Tho  ey>f>cimen  is  to  be  perfectly  well  cleaned. 

2.  A  dinner  di&h  to  be  hlled  about  two-thirds 
with  dean  ftesh  water. 

3.  The  paper  on  which  the  epecimen  is  to  bo 
spread  to  be  immersed  in  the  water  in  the  dish. 

4.  The  specimen  to  be  then  placed  on  the 
paper,  and  spread  out  byraeans  of  the  probe  wd 
camel-hair  pencil. 

6.  The  paper  with  the  specimen  on  it  to  be 
then  slowly  withdrawn  from  the  dish,  sliding  it 
over  its  edge. 

R.  The  paper  with  the  specimen  adhcringr  to 
it  to  be  held  up  by  one  comer  for  a  minute  or 
two,  to  drain  off  the  water. 

7.  To  be  then  laid  on  a  paper  or  cloth  upon  a 
table,  and  the  superflimns  water  still  remaining 
to  be  removed  by  repeated  pressure  of  blotting 
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paper  upon  the  speoimen,  beginning  this  opera- 
tion ait  the  edges,  and  gradually  enoroftohifig 
towards  the  centre,  tili  the  whole  oan  be  pressed 
upon  without  danger  of  nny  part  adhering  to 
the  blotting  paper,  which  probably  would  be  the 
«Me  were  tbe  latter  apfilied  •k  eoee  to  tlie  whole 
spedmen. 

8.  The  specimen  then  to  be  laid  on  a  couple 
of  drying  pepen  phoed  on  »  ewrpet  or  e  teble ; 

two  more  papers  to  be  laid  over  it,  and  Dvm  the 
piece  of  board,  on  which  latter  a  few  books  are 
to  be  put,  to  give  tile  neeeesary  pressure. 

9.  These  papers  to  be  changed  every  half  hour 
or  oftcncr,  till  the  specimen  snfrir-iently  dry. 
A  number  of  spe<nmen8,  with  drying  papers 
interposed,  may  be  piened  nt  onee  under  the 
same  board. 

HERBA-KOTA,— botanically  AehiUiM  Htrba- 
A  hardy  eTergram  herb,  of  the  miUbO 
genus,  and  charnomik'  division  of  the  composite 
eider.    It  was  introduced  from  France  in  the 
farmer  hatf  of  the  17th  century ;  and  it  has 
undivided  leaves,  and  a  height  of  d  or  6  inches, 
and  carries  white  flowers  in  June  and  July.  S<}e 
the  articles  Achillsa,  Miltoii*,  and  YAaaov. 
HERB-BENKBT.  See  Avsn. 
HERB-CHRISTOPHER.   See  Baiteumit. 
HERB-IMPIOUS.  See  OaAPHAUOM. 
HBBB-PAEia  fleePamn. 
HERB-ROBERT.   See  Gerakich. 
HERCULES'  CLUB,— boUnically  ZantUTy- 
hm  C^am  Htrevti*.   An  ornamental  evcrgrucn 
•hrub,  of  the  toothache-tree  genus,  and  rue 
family.    It  hu-s  a  natural  height  of  10  or  12  feet, 
and  carriefl  greenish-white  flowers  in  April  and 
Kay.  liitftimliveeftheWeetbdiet^aadwM 
introduced  to  Britain  nl   it  110  years  egn,  e«d 
is  now  only  half-tender  in  our  climate. 

HBBD.  A  number  of  grazing  animals,  feed- 
ing on  one  pasture,  houaed  on  one  fiftrm,  or  con- 
gregated imder  one  owner.  T!if»  n-imf  h<>rd  is 
often  used,  in  Scotland  aud  the  north  of  tug- 
land,  in  the  sense  of  herdsman, 

HERDSMAN.  A  person  who  attends  a  herd 
of  eattle.  He  drives  them  to  their  pasture,  re- 
itniina  them  within  oertain  limita,  pnventi  then 
from  hurting  one  another,  observes  their  condi- 
tio&  as  to  diAase  or  health,  and  exorcisus  a 
general  oare  over  them  during  the  periods  of 
their  absence  from  the  farm-yard.  A  boy  or 
girl  is  usually  employed  to  t  n  ?  a  small  flock  ; 
an4  an  elderly  man  to  t4;nd  a  large  one.  But 
tinee  the  eodoring  of  lands  l^ecune  general, 
herrlsmcn  of  any  kind  are  <■  !  Ir^rn  required  ex- 
cept on  upland  or  moorish  (arms. 
BBRH  AKNI A  A  genu  of  onmmentalt  evet^ 

green,  Cape-of-Good-Hopo  8hrulis,of  the  byttneria 
order.  Three  or  four  species  were  introduced  to 
Britain  in  the  cotirw  of  the  former  half  of  la«t 
cenl'.iy;  iil  n  irly  forty  S]>ecie9  luive  Won 
introduced  at  Fubsequtnt  periods.  Two  liave  a 
height  uf  7  or  8  fuot;  but  mu6i  havo  a  height  of 
between  S  and  3  6et  One  ia  pnrple-floweied; 
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one  is  striped-flowered ;  two  are  orange-flowered; 
and  aB  the  ethera  have  ioweva  of  aome  ihade 

of  yellow.  One  blooms  in  winter ;  several 
bloom  in  early  spring  ;  tw?  f>r  thr^?  Mixnn 
throughout  tiie  greater  part  of  the  year  ;  and 
most  bloom  in  late  spring  and  eariy  anauaar. 
One  of  the  earliest-introduced  has  many  irregu- 
lar branches,  brown  bark,  otmeiform  leaves  of 
about  an  ineh  in  length,  and  anmU,  deep-yelkw, 
spike-arranged  flowers  ;  and  another  has  many 
spreading  branches,  rough,  sessile,  and  compara- 
tively small  leaves,  and  such  a  profosion  of  bright 
yellow  flowers  at  the  attda  ef  its  shouts  as  to  ap- 
pear almost  like  one  mass  of  hloom.  All  the 
species  are  propagated  from  cuttings. 

HERMAPHROSITB.  A  term  ftimailj  a^ 
plied  exclusively  to  Firnify  a  Oilman  creature 
possessed  of  the  organs  of  both  eexee.  Tbe  term 
ia  now  applied  to  other  animala,  and  to  plaata. 
It  is  now  well  known  there  is  no  such  thing  as 
an  hermaphrodite  in  the  human  species.  In 
many  of  the  inferior  tribes  of  animals,  the  male 
wd  Csmale  paila  of  generati  u  nn  found  to  be 
united  in  the  same  anini:il  Tlicrp  nrf  both 
natural  and  unnatural  or  monstrous  hermaphro> 
ditea.  The  natual  kind  betenga  to  tha  Inferior 
and  more  simple  orders  of  animals  ;  but,  as  ani- 
mals become  more  complicated,  and  each  part  is 
more  oonfined  to  a  partianlar  use,  a  separation 
of  the  slezual  characteristics  takes  place,  and 
they  arc  found  united  only  in  some  particular 
cases.  In  the  horse,  aes,  shucp  and  cattle,  such 
instanoea  aomatimea  eeeur.  In  the  case  eif  eat- 
tle, when  a  cow  bsings  forth  two  calves,  one  a 
bull,  and  the  other  a  cow  to  appearance,  the  lat- 
ter, In  moat  inatanoea,  ia  nndt  for  propagatioii. 
See  the  article  FuEE-M.^nriN.  Among  the  inver- 
tobral  animals,  such  as  worms,  snails,  leeches, 
kc* hermaphroditea  are  frequent.  In  the  me- 
moirs of  Uie  French  academy,  we  have  an 
account  of  this  very  extraordinary  kind  of  her- 
maphrodites, which  not  only  have  both  sexes, 
but  do  the  oifiea  of  both  at  the  same  time.  Such 
are  earth-wonn^,  round-tailed  worms,  found  in 
the  intestines  of  men  and  horses,  land-snaiU,  aad 
dmae  of  ftadi-watera>  and  all  aorta  of  leedMa. 
Among  the  animals  of  this  sort,  however,  there 
are  great  numbers  which  are.eo  iiar  from  beiag 
hermaphrodites,  that  they  are  of  no  aez  at  a£> 
Of  thia  kind*  are  all  the  caterpillars,  maggots 
and  Avorms  produced  of  ti)e  egg«  '  T  nies  of  nil 
kinds.  Rut  the  reason  of  thi.s  is  jjLuu  ;  theseare 
not  animals  in  a  perfect*  state,  but  disguises 
under  which  animals  lurk.  They  ^inrr  n-  busi- 
ness with  the  propagating  of  their  spccica,  but 
are  to  be  traiiwforniiid  into  animab  of  mfCbm. 
kind,  l»y  the  putting  off  their  several  coverings; 
aud  then  only  they  are  in  their  perfoct  atate,  mui 
therefore  then  only  show  the  diStoeoeaa  of  MB.' 
When  they  have  reached  this  state,  they  unite, 
and  their  eg^s  produi  i  t:  i  i  it  i  ^  uhich 
show  no  ftcx  till  tbcy  arrive  at  itiui  ptrrkut  »tat^ 
again.  I 
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nERMINIUM.  A  curioas,  bulbous-rooted, 
indigenous  plant,  of  the  orchis  order.  It  con- 
stitutes a  genus  of  itself,  and  takes  for  its 
specifio  name  monorchii  or  one-balbod  ;  bat  it 
was  regarded  bj  the  older  botanists  as  an  ophrjs, 
under  the  name  of  Ophn/s  monorchit.  It  occurs 
on  the  banks  of  the  chalk  districts  of  England  ; 
and  it  has  greenish  flowers,  and  blooms  in  June 
and  July.    See  the  article  Ophrys. 

UKRMIONE.  A  genus  of  ornamental,  bul- 
bous-rooted plantc,  of  the  amaryllis  family.  The 
spread  ing-crown  species,  //.  apertieorona,  is  a 
native  of  North  Africa,  and  proves  to  be  hardy 
in  Britain.  Its  flower-stem  is  about  a  foot  high, 
and  its  flowers  have  a  yellow  and  orange  colour, 
anti  bloom  in  April. 

ilERNANDIA.  A  small  genus  of  tropical, 
evergreen,  ornamental  trees,  of  the  laurel  order. 
The  sounding  species,  or  Jack-in-a-box,  //. 
sonora,  grows  wild  in  many  parts  of  the  West 
Indies,  and  was  introduced  to  Britain  toward 
the  close  of  the  17th  century.  Its  stem  natu- 
rally attains  a  height  of  5<)  or  60  feet ;  and  its 
fruit,  when  ripe,  is  perforated,  and  contains  a 
hard  nut,  and  makes  a  loud  whistling  noise  dur- 
ing a  breere  of  wind.  Two  other  species,  the  egg- 
bearing  and  the  Guiana,  both  about  the  same 
natural  height  as  the  preceding,  have  been  added 
to  the  botanical  collections  of  Britain. 

HERNIA.   See  Roptcbb. 

HERNIARIA.   See  Rpptcrewort. 

HERON.  A  tribe'* of  birds  very  numerous, 
and  almost  universally  spread  over  the  globe. 
They  arc  distinguished  by  having  a  long  bill 
deft  licneath  the  eyes,  a  compressed  body,  long 
slender  legs,  and  moderate  wings:  the  tail  is 
short,  rut^ndcd,  and  composed  of  ten  or  twelve 
feathers.  They  are  dull,  inanimate  birds,  and 
are  generally  seen  either  perched  on  trees  near 
the  water,  or  wading  in  search  of  food.  They 
feed  exclusively  on  animals,  particularly  fish  and 
reptiles.  The  common  heron  of  Europe,  Ardfa 
nutjor,  is  about  three  feet  two  inches  in  length, 
and  five  feet  three  inches  in  breadth  from  tip  to 
tip  ;  the  body  is  exceedingly  small,  weighing 
scarcely  more  than  three  pounds  and  a  half.  It 
always  has  a  lean  and  starved  look,  and,  accord- 
ing to  BuflTon,  presents  the  image  of  suffering 
anxiety  and  indigence.  Though,  in  times  of 
frost  and  scarcity,  herons  can  exist  for  a  long 
time  with  a  very  scanty  supply  of  food,  in  fa- 
vourable weather  they  gorge  themselves  with 
insatiable  voracity.  They  are  very  expert  fish- 
ers, aad  take  their  prey  either  by  wading  after 
it  where  the  water  is  shallow,  or  by  diving  from 
the  air,  when  the  object  of  their  pursuit  appears 
near  the  surface  of  the  water.  They  digest  an 
enormous  load  of  food  in  a  short  time,  and  again 
return  to  their  destructive  occupation,  with  new 
vigour  and  appetite.  Willoughby  asserts,  that  a 
single  heron  will  destroy  lfl,(X10  carp  in  balf-a- 
year.  Notwithstanding  their  size  and  powerful 
beak,  herons  will  fly  from  the  smallest  of  the 


falcon  tribe.  The  flesh  of  the  young  heron  waa 
formerly  a  dish  in  high  repute.  The  most  re- 
markable of  the  European  herons  are  the  egreta 
(A.  alia,  which  is  also  found  in  America,  and  A. 
gateUa).  These  are  distinguished  by  a  large 
bunch  of  soft  feathers  rising  from  the  shoulders, 
and  hanging  down  over  the  back  and  sides. 
These  feathers  were  formerly  worn  by  knights 
in  their  helmets,  and  still  form  a  decoration  for 
ladies' head-dresses.  Herons  build  socially  on  high 
trees,  laying  about  four  eggs.  All  the  species  fly 
pn^cefuUy,  with  the  neck  bent  backwards,  and 
the  head  resting  against  the  back.  The  females 
resemble  the  males.  The  young  differ  from  the 
adult,  not  obtaining  their  full  plumage  until 
after  the  third  year.  They  moult  annuolly, 
when  the  long  slender  feathers  are  also  shed, 
and  not  renewed  for  some  time. 

HERON'S-BILL.— botanically  Erodium.  A 
genus  of  plants,  of  the  geranium  order.  Three 
species  grow  wild  in  Britain  ;  nearly  40  have 
been  introduced  from  other  countries, — princi- 
pally those  bordering  on  the  Mediterranean  ;  and 
nearly  20  more  are  known.  One  of  the  intro- 
duced species  is  a  dwarfish,  evergreen,  Cape-of- 
Oood-Hopo,  under-shrub  ;  five  or  six  are  frame, 
evergreen  herbs ;  two  or  three  are  hardy  bien- 
nials ;  and  about  one  half  of  the  remainder  are 
hardy  annuals,  and  the  other  half  hardy  radical 
perennials.  The  flowers  of  most  have  a  purple 
colour  ;  and  those  of  the  others  are  blue,  red, 
pink,  carmine,  or  white.  Some  of  the  species,  as 
two  of  the  indigenous  ones,  and  at  least  five 
or  six  of  the  others,  are  sheer  weeds ;  many 
are  more  or  less  beautiful ;  and  a  few,  as 
petreuTA,  marilimum,  crauifofinm,  inenmatum, 
lUichardi,  alpinum^  glandulotum,  and  fiymtn- 
oda,  are  well  worthy  of  a  place  in  the  flower- 
garden. 

The  hemlock-leaved  heron's-bill,  Erodium 
dcuUtrium,  is  an  annual  weed  of  road-sides  and 
waste  grounds  in  both  England  and  Scotland. 
Its  stem  is  9  or  10  inches  high  ;  its  leaves  are 
pinnate  ;  and  its  flowers  are  purple,  and  bloom 
from  April  till  September. — The  sea  heron's-bill, 
Erodium  maritimum,  grows  wild  on  the  sandy 
shores  of  some  parts  of  England.  Its  root  is 
perennial ;  its  stem  is  only  two  or  three  inches 
high  ;  and  its  flowers  are  flesh-coloured,  and 
bloom  from  May  till  September.  —  The  musk 
heron's-bill,  Erodium  moaehatum,  is  a  handsome 
annual  indigen  of  the  upland  pastures  of  Eng- 
land. Its  stem  is  about  a  foot  high ;  and  its 
flowers  are  purple,  and  bloom  from  May  till 
July.  Both  the  popular  name  of  the  genus,  and 
the  botanical  one,  allude  to  the  fancied  resem- 
blance of  the  shape  of  the  fruit  to  thai  of  the 
head  and  bill  of  a  heroo. 

HERRERIA.  A  small  genus  of  tropical,  ever- 
green, twining  plants,  of  the  asphodel  order. 
Two  species,  //.  jHirvijlora  and  //.  tt^<ita,  both 
H  or  9  feet  high,  and  carrying  greenish-yellow 
flowers  in  summer,  and  the  latter  a  cultivated 
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aat,  were  introduced  to  British .  hothooaes, 
Mmt  S8  years  ago,  from  South  Ameriou. 

HKRRING,  —  Bcientifically  Cl upta  Jlarenffut. 

well-known,  Boft-finned  fish,  constituting  the 
'pc  of  a  family  of  abdominal  malacopttjrygiaofl. 
he  fiahet  of  this  family  have  no  adipose  fin; 
leir  upper  jaw  is  formed  Tiv  the  inaxiUarit  s  nn 
to  sidus,  and  by  intermaxiliaries  without  pedi- 
sis  in  the  middle ;  and  their  body  ia,  in  eveiy 
istance,  covered  with  numeroue  scales.  The 
roup  most  nearly  allied  to  the  common  her- 
.ug,— often  called  the  tnte  horingt,  and  coia> 
rising  the  sprat,  the  wliite-hait,  tho  pilchard, 
le  sardine,  the  shad,  and  the  chatoossti — "have 
#0  well-marked  characters  in  the  narrow  and 
lort  intermaxiliaries,  that  constitute  but  ft 
nail  portion  of  the  upjwr  jaw,  the  sides  of 
hich  are  completed  by  the  maxillaries,  so  that 
lese  aidea  are  alone  protraetiler^^ad  in  the 
ifcrior  edge  of  the  hody.  whicli  is  compressed, 
ad  where  the  scales  are  deutated  as  in  the  edge 
f  ft  iur }  tlw  aaxiDaiiM  axe  divided  into  thne 
ieoea;  tiie  bniiohia  an  ao  much  cleft,  that  all 
ic  fishes  of  the  genus  are  said  to  die  instantly 
hen  taken  from  the  water ;  the  sides  of  the 
ranohial  rvyt  next  to  the  mouth  are  pectini- 
»rm  ;  the  stomach  is  an  elongated  eac  ;  the 
atatory  bladder  long  and  pointed,  and  the 
«ca  numeroua ;  of  all  the  fiabea,  theae  have  the 
ni-st  and  most  nuaenNU  boBM.**  [Cavier's 
.nimal  Kingdom.] 

Dmription  of  Oe  Strring.—The  common  her- 
ing,  though  one  of  the  most  celebrated  of  fishes, 
nd  familiarly  recognizable  by  the  great  majority 
four  population,  may  well  bear  a  Uttk  extended 
eaoripkien.  The  head  ia  one-fifUi  of  the  total 
ingth  of  the  fish.  The  under  jaw  is  longer  than 
le  upper  oae.  The  teeth  of  both  jaws  nre 
iaibte.  A  aealf  eariaated  line  siins  along  the 
elly,  from  the  head  to  the  tail.  Tho  fins  are 
jven  in  number,— one  dorsal,  two  ventral,  one 
aal,  two  pectoral,  and  one  caud;d  or  the  tail, 
"he  dorsal  has  17  or  18  rays  ;  the  ventrals  rise 
*om  under  the  middle  of  the  dorsal,  and  have 
acb  9  rays;  the  anal  has  from  14  to  17  rays; 
he  peetorala  have  eaeh  from  15  to  18  rayt;  and 
^0  tail  has  from  18  to  20  ray?.  The  eyes  are 
ituatcd  on  the  sides  of  the  head,  at  points  near 
he  middle  of  its  kngth ;  and  their  iria  ia  of  a 
ilvery-white  Mknr,  and  the  pupil  black.  The 
^les  lie  over  one  another  in  regular  lines,  with 
be  convex  edges  poiutiug  from  the  head  toward 
he  tail,  ao  aa  to  form  series  of  small  Mfmenta 
r  concave  cd!7?s  pointini*  to  the  head  ;  and  so 
>ng  as  the  fish  continues  perfectly  fresh,  the 
aek  ia  of  a  dark^bliiiih  and  green  eolonr,  the 
dcs  and  hclly  are  t^ilvLTy.  the  scales  nro  lus- 
fously  and  elegantly  golden  or  orange,  and  the 
uidal  extremity,  when  held  before  the  light, 
Khibits  a  beautiful  dark -green.  Tho  spine  con- 
^ts  of  ftC,  vertebnp  ;  tho  cavity  of  the  belly  tcr- 
itnatcs  at  the  anal  fin  ;  the  sides,  so  far  as  they 
ank  the  eavity,  have  enoh  35  or  36  ribi  $  thi» 


sides,  between  the  cavity  and  the  tail,  are  forti- 
fied with  aeveml  minute  bones,  tenainating  in 

soft  elastic  muscles  ;  and  tho  head,  com  prises  no 
fewer  than  62  bones.  Four  gills  or  I  runelii.e  arc 
situated  on  each  ude ;  and  each  gill  iH  sup])orted 
by  a  cartilaginous  arch.  Theheart  lies  in  a  cavity 
near  the  gills,  and  at  the  upper  part  of  the  sto- 
mach ;  and  is  three-sided,  and  consists  of  a  sin- 
gle anriele  and  a  ringle  ventride,— 4he  former 
receiving  tho  blood  from  the  hodr,  and  scndincr 
it  to  the  ventricle,  and  the  latter  sending  it 
through  a  minntelj  ramified  arterj  to  the  gills. 
The  gullet  is  remarkably  short.  The  stomach  ia 
thin,  membranous,  and  capable  of  great  disten- 
sion. The  gut  is  everywhere  of  one  size.  The 
gall-bladder  is  small  and  dark-gkeen,and  oontains 
a  sweetish,  light  claret-colon r'^d  rind  somewhat 
pungent  liquid.  The  air-bag  or  swimming-blad- 
der ia  oonneeted  vrith  the  pocterior  part  of  the 
stomach  W  ?.  r^nct ;  and  is  nearly  as  lung  as  the 
stomach,  narrow  and  pointed  at  both  ends,  and 
of  a  dlveiry-wbite  ooloor.  The  nose  possesses,  in 
its  mere  form  and  consistency,  a  similar  capacity 
of  feeling  to  that  which  is  lodL'ed  in  the  cirri  of 
other  fishes ;  and  it  in  provided  with  two  nostrils, 
and  ia  anpposed  to  posseae  n  oomparatively  keen 
sense  of  smell,  as  a  chief  means  of  onahlinj^  the 
animal  to  select  its  food.  No  external  organs  of 
hearing  exist ;  yet  herrings  are  generally  be- 
lieved by  fishermen  to  be  somewhat  CMllj  aoared 
by  loud  and  unusual  sounds. 

Economy  and  Ilabitt  ofAe  Herring.— food 
of  herrings  consists  of  animalcules,  small  cancri, 
theoniscus  inarinus,  small  medusee,  v.irious  other 
minute  sea-animals,  young  sand-eela,  sometimes 
flie^  and  eoaasknally  their  own'a|»wn  or  young. 
They  deposit  their  spawn  on  hard  clayey  or 
rocky  ground  or  gravel  in  bays,  sea-lochs,  sad 
the  montha  of  rivers ;  and,  immediatdy  alia 
spawning,  they  proceed  to  ^^ea.  The  female,  in 
spawninor,  selects  a  suitable  locality,  remains 
some  time  quiescent  at  the  bottom,  and  deposits 
at  once  the  whole  of  the  roe ;  and  the  male,  now 
having  the  milt  ihuronghly  matured,  and  con- 
verted from  a  solid  mass  into  a  ridi  <seamy- 
looking  liquid,  emite  it  in  snbh  »  manner  as  to 
impregnate  the  roe's  multitudinous  ovules.  Each 
female  has  two  roes,  and  each  male  two  milts  ; 
and  thft  sees  of  a  female,  whose  whole  body 
weighed  0  oc.  10  dr.,  was  found  by  Dr.  Ilarmer 
to  have  a  weight  of  480  grains,  and  to  contain 
36,9G0  ovules.  The  ejected  and  impregnated  roe 
beoomeS  a  firm,  ooherant  maa^  somewhat  hrger 
than  the  unejected  roe  ;  and  it  attaches  itself  ?•» 
powerfully  to  the  rock,  gravel,  hard  clay,  sea- 
weed, or  other  material  of  the  spawning  loeality , 
that,  till  cither  dead  or  dried,  it  cannot,  without 
great  di&culty,  lie  removed  or  separated.  Many 
detached  ovules,  from  a  spawning  ground,  are 
found  indeed  upon  the  nets  of  fishermen :  but  all 
th"se  are  dead  or  unfccundatod,  and  have  iMjen 
taken  otf  by  the  attrition  of  the  twine  ot  tho 
nets.  The  ovules  of  the  feenndatsd  nasMai  net 
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only  cohere  together,  and  unitedly  adhere  to  the 
grotind,  but  are,  in  a  oonaidenkblc  degree,  pro- 
tected both  from  Btonn<?  n-nd.  from  the  depreda- 
tions of  fishes  ;  and  thcj  probably  lie  lodged  in 
the  precise  situations  brat  provided,  not  merely 
with  the  general  conditions  of  incubation,  but 
with  suitable  food  for  the  newly  hatched  licr- 
ringules.  The  eyes  are  first  observable  in  each 
ovale ;  the  head  next  appears ;  the  whole  fiahling 
is  miitured  in  frona  14  tu  21  days  ;  and  it  becomes 
about  3  inches  long  in  G  or  7  weeks,  and  probably 
attains  its  full  size  in  about  1^  months.  The 
jonnglMimBgs,when  3  indies  long  and  upward, 
may  be  observed,  in  winter  and  spring,  moving 
in  large  shoals  up  and  down  the  hays  and  estua- 
ries which  are  usually  frequented  by  the  shoals 
of  the  fiill-grown  fidies. 

The  herring  skulls  itself  through  the  water  by 
the  action  of  its  tail ;  and  steadies  its  forward 
mutioQ,  as  well  a£  rises  or  descends,  by  means  of 
its  oCber  fins.  When  a  shoal  of  herrings  swims 
near  the  gurfaco  of  the  water  in  cahn  weather, 
the  sound  of  their  motion  is  andible  at  a  small 
distance  like  the  rippling  of  water  or  the  patter- 
ing of  rain ;  and  when  they  move  npidly  at 
night,  they  throw  offaphosphorescenoe  which  ap- 
pears like  a  beautiful  bright  line  or  belt.  But  all  the 
full-grown  and  healthy  herrings  generally  swim 
at  a  Considerable  depth,  and  only  the  yonng,  the 
full,  aud  the  sick  swim  near  the  surface  ;  so  that 
the  indication  waited  for  by  the  fishermen  of  the 
north-west  of  Scotland,  and  of  other  districts,  of 
flocks  of  gulls,  large  fishes,  and  other  appearances 
of  the  pursuit  of  shoals,  is  excecilingly  deceptive, 
and  points  only  to  small  and  worthless  detach- 
ments, at  the  expense  of  negleotidg  the  main 
army  of  the  herrings.   Shoals  are  oondderably 
controlled  in  their  destination  by  comparative 
excess  of  light  and  heat,  and  spawn  in  much 
deeper  water  and  at  a  nnoh  greater  distance 
from  the  shore  in  a  summer  of  eztnordinary 
sunshine  and  warmth  than  in  an  ordinary  or 
especially  a  cloudy  and  coldish  summer ;  and 
hence  the  deep-sea  herring  fidiemen  of  Hottand 
are  sometimes  eminently  successful,  when  the 
in  shore  herring  fishermen  of  Britain  encounter 
more  or  less  of  failure.   The  iohabitants  of  some 
parts  of  the  North  Amerioan  coasts  have  carried 
away  herring  spawn,  and  deposited  it  in  places 
never  kuown  to  have  been  frequented  by  her- 
rings; and  they  have  found  these  places  to  l>e 
thenceforth  good  hstring-gronnds<->ft«qncBfed 
probably  by  both  the  fishes  which  sprang  from 
the  spawn,  and  by  others  whom  these  brought  in 
their  company. 

Jfft^raftensqf  til«/r(wrt1n^.---Hstring8  have  been 
represented  by  very  many  ^Titers  as  having  their 
home  in  the  arctic  seas, — as  forming  the  common 
food  of  the  whales  and  other  huge  sea-animals 
of  the  coasts  of  GreeiiUuid,  Spitsbergen,  and  La- 
bradur, — as  making  a  consontancons  annual  mi- 
gration to  the  south,  partly  in  order  to  spawn, 
and  partly  in  (Nrder  to  escape  during  the  spawn- 


ing season  from  their  devourers, — and  as  divid- 
ing into  two  great  bodies  at  the  northern  ex- 
tremity of  Scotland,  the  one  body  to  proceed 
southward  along  the  east  coast  o{  Scotland  and 
England,  and  the  Other  to  proceed  through  the 
Deucaledonian  sea  and  around  the  coasts  of  Ire- 
land. Even  some  writers  who  hesitate  to  regard 
them  as  inhabitants  of  the  seas  around  Green- 
land, suppose  them  to  have  a  general  rendesvous 
in  latitudes  considerably  north  of  Shetland,  and 
fully  subscribe  to  the  theory  of  their  consenta- 
neous annual  migration.  But  strong  reasons  can 
be  assigned  to  show,  that  herrings  neither  form 
one  community  nor  make  any  general  migration, 
— that  they  have  no  collective  connexion  what- 
ever with  the  se^  north  of  Shetland, — that  they 
are  nativee  of  the  localities,  or  of , the  Tidnitiee 
of  the  localities,  which  they  severally  frequent, 
— and  that  they  migrate  only  between  the  in- 
shore parts  of  a  coast  for  spawning,  and  the 
deep-eea  parts  of  the  same  coast  for  maturing 
and  feeding. 

The  whales  and  other  huge  sea-animals  which 
inhabit  the  arctic  seas,  have  never  been  fuund, 
from  post  mortem  examination  of  the  contents 
of  their  stomachs,  to  have  swallowed  any  her- 
rings. The  common  whale,  or  Balmm  mystioe- 
tui,  feeds  on  actiniae,  sepiec,  medusie,  cancri,  and 
hdicse;  the  narwhal  is  not  certainly  known  to 
eat  anything  but  sepi;e;  and  tlie  walrus  feeds  on 
shrimps,  crawfish,  and  young  seals.  The  only 
whales  known  to  feed  more  or  less  on  herrings 
are  those  which  frequent  the  seas  of  the  herring- 
fisheries, — ench  as  the  Ikilt'nopteni  rostrata,  which 
inhabits  principally  the  Kurwegian  seas,  and  the 
Bdanoptera  mteani^Kj,  iridoh  Ireqnenti  the  shores 
of  Norway,  Scotland,  and  Irdand. 

Other  fishes  which  possess  similar  hjibits  of 
spawning  to  those  of  the  herring,  and  which 
make  regular  appearances  and  disappearances 
on  our  shores^  have  never  been  snppc^ed  to  con- 
gregate into  one  great  community,  or  to  migrate 
further  from  the  spawning-grounds  than  to  the 
adjacent  deep  seas.  The  salmon  aaoends  almost 
all  British  rivers,  at  particular  seasons,  to  spawn ; 
the  sprat  appears  in  shoals,  in  various  parts  of 
the  British  coasts  from  November  till  .March; 
the  shad  oceuis  in  dioals,  in  some  of  our  rivers, 
from  May  till  July,  and  appears  in  the  Mediter- 
ranean, and  ascends  the  Nile  as  high  as  Cairo,  in 
December  and  January ;  the  pilchard  appears  in 
shoals,  OB  the  coast  of  OomwaU,  from  June  till 
the  end  of  the  year ;  and  the  tunny  comes  in- 
shore, on  the  coasts  of  the  Mediterranean,  in 
summer.  Yet  though  aU  these  fishes,  as  truly 
and  regularly  as  the  herring,  gregariously  visit 
certain  coasts  and  rivers  at  particular  seasons, 
none  of  them  are  imagined  to  be  natives  of  a 
remote  frigid  region,  or  to  be  mere  annual  and 
far-distant  immigrants  in  the  places  of  their  pe> 
riodical  appearance. 

Herrings  do  not  seem  to  .possess  the  power  of 
locomotion  at  a  higher  rate  than  about  half  a 
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mile  a-day;  or,  at  al!  events,  are  similar  in  size 
and  structure  to  diibes  which  have  been  ascur- 
UAnti  lo  poMoaa  no  li%her  a  power;  oo  that 
they  are  physic:illy  un;ibk'  to  effect  any  such 
lengths  of  journey  as  annual  migration  from 
the  arctic  to  the  British  seas. — Herrings  are  not 
oertMnly  known  to  move  southward,  except  in 
approaching  a  coast;  and  wj  herrings  w!iich 
move  southtnurd  are  known  to  return  north- 
wnrd. — ^If  berringe  move  aoathward  in  ordor  to 
Moape  from  whales,  what  reason,  as  Bloch  perti- 
nently asks,  can  bo  assigned  for  their  rctnming 
to  the  north  ? — Some  herrings  are  supposed  by  tha 
eelebtnted  natttnliati  Blooh  and  Tarrell,  to  oocur 
either  on  or  very  near  the  tpawning-grounds  at 
every  time  of  the  year;  mmi*  are  believed  or 
even  known  ^y  old  fishermen  to  occur  at  all  sea- 
eons  In  Uioh  Fyne  and  other  dtatfaiguitiked  fish- 
ing-grounds ;  and  either  young  or  old  ones  are 
well  known  to  exist  in  the  Frith  of  Forth  in 
every  month  of  tiie  year. — Herrings  are  not  au- 
thentieally  recorded,  in  even^one  inetamw,  to 
have  been  scon  coining  southward  in  •h<»ils 
within  any  high  northern  latitude. 

The  respective  seasons  of  the  herrings*  appear- 
ance on  the  sevectl  fiehlng^Kronnds  of  Britain, 
indicate  far  more  independent  approaches  from 
the  adjacent  seas  than  any  one  immigration  from 
a  common  home.  Herrings,  for  example,  are 
caught  in  Loch  Fyne  in  Juno  HeTore  any  are 
caught  near  Cape  Wrath;  and  oti"  Bjrwickshire 
and  Aberdeenshire  by  the  Dutch,  before  any  are 
caught  off  CSatthneis;  and  even  off  Tannonth  in 
May  and  April,  before  any  are  caught  in  places 
farther  north ;  and  generally  on  the  east  coast 
of  Scotland  before  any  are  caught  on  the  west 
coast  **  There  can  be  no  doabl»**  remarks  Tar- 
rell,  "  that  the  herring  inhabits  the  deep  water 
all  round  our  coast,  and  only  appp>ache3  the 
shore  for  the  purpose  of  depositing  its  spawn 
within  the  imnwdlate  inllaenoe  of  the  two  prin- 
cipal agents  in  vivifioatioBy-HIMreaaad  tempera- 
ture and  oxygon." 

But  the  most  convincing  proof  of  all,  and  at 
the  same  time  a  fiut  of  great  praotioal  interest, 
is,  that  thi.'  herrings  caught  on  different  fishing- 
grounds  have  marked  and  almost  specific  difier- 
ences  of  sixe,  shape,  and  quality.  Persons  well 
experienced  in  the  herring  trade,  can,  upon  the 
roost  carsoiy  examination  of  any  specimen,  name 
the  precise  locality  where  it  was  found.  The 
sixe  of  the  herrings  caught  off  the  projecting 
coast  of  Stadtland  in  Nprway,  for  example,  is 
almost  twice  that  of  thuse  caught  off  Shetland, 
which  kind  again  is  nearly  twice  as  large  as 
those  oaogbt  off  Thnrso ;  and  the  first  caught 
Thurso  herrings  are  considerably  smaller  than 
the  Isle  of  Man,  Minch,  and  Loch  Fyne  herrings, 
much  smaller  than  the  Caithness  and  Banff  her- 
rings, and  not  above  half  the  eiie  of  the  herrings 
caught  off  Aberdeenshire,  Fifeshiro,  and  Ber- 
wickshire, Again,  the  Y;irmouth  caught  her- 
rings are  much  smaller  tiiuu  those  of  Aberdeen- 


shire and  Berwickshire,  and  tiiose  caught  on  the  ^ 
coa*t  of  Holland  considerably  larger  than  thuie 
caught  at  Yarmouth.   A  size  of  herrings  similar  ' 
to  the  Yann outh  fish  till  lately  visited  L&mford 
in  Denmark  in  great  quantity.    Now,  on  ths  > 
Mecklenburg  coast  higher  up  the  ^^altic,  the  w  | 
of  the  herrings  is  one-third  larger  than  those  of 
Liiniforrl  ;   and  proceeding  up  the  Baltic  coast  ; 
above  Mecklenburg,  namely,  on  the  Pomeraaiaa 
and  part  of  the  Prussian  oossts,  the  herrings  m  , 
fully  one-third  smaller ;  and  again,  still  fartlKr 
up,  they  are  larger,  and  about  the  sixe  uf  thi- 
Moray  Frith  herrings.   Thus,  the  theorists  vha 
argue  that  the  herrii^  come  from  the  north 
must  furnish  two  rare  kinds  oflmringSittsindj, 
one  kind,  w  liich,  in  its  progress  southward,  grows  i 
smaller  on  its  journey,  and  another  which  grows  ; 
larger.    Ae  to  qualitj,  nothing  so  mudi  pro-  ■ 
claims  the  error  of  the  tale  of  their  southern  : 
journey,  as  the  general  state  of  the  herring.  ¥»t  r 
instance,  as  alnady  mentioned,  those  caugbt  off  | 
Shetland  are  not  nearljr  so  flit  as  thoee  esnght  I 
about  the  same  time  on  the  coast  frum  Thurw  , 
to  Loch  Broom,    in  the  first  of  the  season,  th<j£e 
caught  in  Loch  Fyne  are  not  so  extremely  fat  as  | 
the  Thurso  herrings.   The  herrings  of  Loch  Fjnc  i 
are  much  superior  in  quality  to  those  of  the  ji 
east  coast  off  Berwickshire  and  Aberdeenshire,  j 
Again,  there  is  a  marked  difference  in  sppes^  ; 
ance  and  quality,  between  those  got  near  Caith- 
ness and  Moray  shires,  and  those  caught  off  ^ 
Aberdeenshire  and  Berwickshire.    The  qualit;  ; 
of  the  I>ani8h  and  Baltie  herrings  is  much  iih  i 
fcrior  to  the  Shetland  and  West  Uiglilaud  be^  , 
rings,  and  those  caught  on  the  coast  of  Uulland 
are  so  very  inferior,  as  not  to  be  pickled  at  all 
by  the  Dtttoh.  The  Tarmonth  h^rings  sre  ift-  < 
ferior  in  sonic  respects  to  tiMMB  of  the  north  of 
Scotland,  and  tlie  herrings  got  on  the  Fresch  ■ 
coasts  are  also  of  inferior  quality."  \ 
1%$  Urn  of  EerrinffM  fir  JTtfiMNV^— Herriagi  ; 
have,  in  some  rare  instances,  been  caught  in 
sucli  cnormuus  quantities,  as  to  have  been  spread  . 
ou  the  fields,  in  their  whole  statt;,  fur  manure.  ) 
But  cnch  an  nse  of  them  is  a  wastefol  and  wi^e<l 
abuse  of  the  bounties  of  Divine  Providence,  and  ;| 
even  a  very  short-sighted  piece  of  mere  ordinary 
policy ;  for  it  can  occur  only  when  a  community 
of  herrings  spawn  unusually  near  the  shore,  sad 
is  certain  to  be  Tillowed  for  several  years  by  a 
comparative  scarcity  In  the  fishery.  Both  the  re- 
fuse of  fresh  herrings  and  the  brine  of  sslt  he^ 
rings,  however,  are  directly  available  lor  manure, 
and  possess  a  highly  fertilixing  power.   Bee  the  ' 
articles  Fisu  and  Briss.   "  The  herring  tifbetj  , 
at  Peteriiead,**  nys  the  anther  of  a  Prise  Bmt  j 
in  the  Highland  Society's  Transactions.  | 
added  much  to  the  Agricultural  prosperity  "f  t ho  ^ 
adjoining  districts.   It  has  been  ratablishcd  tliat 
the  refuse  of  herrings  is  eqnal  to  anj  other  aMa> 
ure  hitherto  made  use  of ;  and  it  may  be  carried 
to  a  considerable  distance  from  the  coast  at  little 
expense.   The  refuse  of  the  herrings  caught  by  | 
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I  one  txnit  will,  along  with  the  dog-fish,  on  an 
avi  rage,  be  sufficient  manure  for  two  acres  of 
land."    A  kind  of  cake  is  made  in  Sweden  hy  the 
herring<oil  Ibaaufaoturarfl^  and  is  regarded  by 
the  fiurnera  of  that  oountiy  m  %  yery  valuable 
and  efficient  maaare ;  and  the  herring  refuse  of 
I  many  of  the  British  fii;h pries,  particularly  of 
I  those  adjacent  to  well-farmed  disfcriota,  is  now 
very  genera! ly  appreciated  W  t  fertifiwr* 
HESP£RANTHA.   See  Bmoiff  Vimnm, 
HESPERIS.  SeeRocKFT. 
HETERANTHERA.    A  genus  of  beauUfuI, 
floating,  aquatic  plante,  of  the  pontaderia  hm- 
ily.    Two  blue-flowered  species,  and  a  white- 
flowered  one,  have  Iieen  introduced  to  Britain 
I   from  America;  and  four  or  live  other  species  are 
known.   Ooe  of  the  Introdueed  blne^owend 
species,  //.  limosa,  is  hardy,  and  a  lover  of  bog- 
mud  ;  and  the  other  two  have  kidney-ghapcd 
leaves,  and  are  tender,  and  live  solely  in  water, 
and  are  propagated  firom  enoken. 

HETEROPOGON'.    A  small  genus  of  curiouB 
grasses  of  tiic  villiflorous  trihc.    Two  species, 
Allioni's  and  the  twittted — both  perennial-ruuted, 
1    aaiamn-floweriiig,  and  about  two  (bet  M^— 
have  been  introduced  to  the  botanical  collec- 
I  tions  of  Britain  from  respectively  Switzerland 
j  and  India ;  and  the  latter  is  regsurded  by  some 
,  I  botanists  as  an  andropogon. 
I       HETEROPTKRtS.    A  ponus  of  omnmt-ntal 
i    tropical  plants,  of  the  barbadoes  cherry  order. 
I    Four  evergreen  shrubby  species,  and  4  or  6  ever- 
green climbing  epecics,  all  about  10  or  IS  feet 
I  I  hii;h,  and  carryinf^  cither  purple,  blue,  or  yellow 
flowers,  have  been  introduced  to  Britain  from 
tropical  Amerioa;  and  some  more  ipedes  %t% 
kn'»\vn. 

IIETKROTROPA.    A  recently  discovered  and 
very  remarkable  plant,  of  the  asarabacca  family. 
I  It  conftitntea  a  genus  of  itself,  and  takee  for  its 
'  I  speci  fic  name  OMrakfes  ;  and  it  botan  ically  differs 
from  the  common  asarabncca  principally  in  the 
I  ;  arrangement  of  its  stamens,  the  structure  of  its 
i )  anthers,  and  tbe  nearly  superior  pontiotf  of  its 
i    ovary.    It  was  brought  from  Japan  in  1836. 
I     Its  stem  is  very  short;  its  leaves  are  two  in 
'    number,  and  stand  on  coloured  petioles  of  2\ 
!    indhea  in  length ;  its  (lower  is  sessile,  eartila^ 
j    ginous,  and  as  large  as  a  walnut,  and  emits  an 
I  '  odour  somewhat  like  that  of  a  ripe  apple ;  and 
I  '  the  tube  of  the  flower  i>t  spheroid  and  of  a  dull 
:  I  purple  eolour  blotdied  vith  grey^'^kd  tfio  Hmb 
j    three-partite,  reflected,  and  of  a  daiker  piti^ 
than  the  tub'?. 
!      HEUCHERA.   A  genus  of  hardy,  perennial- 
rooted,  herbaceous,  ornament*].  North  American 
'   plants,  of  the  sax'ifrnc:^  order.    Seven  or  eif^ht 
'   ppccics,  varying  in  height  from  8  inches  to  a 
I  yard,  and  carrying  either  purple,  pink,  or  white 
I  flowers,  in  the  early  part  of  summer,  have  been 
I  introduced  to  Britain.   The  largi  ?t  known  spe- 
'  ciea,  //,  A  merkana,  is  a  native  of  Virginia ;  and 
I  has  been  called  the  Amerieaa  sai^cle,  and  the 
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mitella  of  America.  Its  leaves  are  ntunerous, 
ovate-oordate,  orenated,  smooth,  and  ladd  green ; 
its  floAVcr-stera  rises  from  among  the  leaves,  and  '■ 
is  naked,  and  attains  a  height  of  about  a  foot ; 
and  its  flowers  are  small,  hairy,  numerous,  and 
of  a  duU  purple  oohmr,  and  grow  In  a  loose 
panicle. 

ilEXANDlUA.  SeeBoTAirr. 

HIBBERTIA.  A  genne  of  very  beantiftil,  ever- 
green, ligneous,  yellow-flowered  Australian  plants,  \ 
f  til  lillenia  order.  Throe  twining  specie.s.  of  [ 
irotn  G  to  9  feet  in  height,  and  7  or  8  shrubby 
species  of  8  or  a  feat  in  height,  have  been  intro- 
duced to  Britain  i  and  9  or  10  more  are  known. 
These  plants  are  soraewluat  closely  akin  to  the 
true  dillenias;  and  consequently  rank  high  in 
the  soale  of  onuunenl  See  the  article  DiunriA. 

HIRERNIA.   See  Gbombtkbs. 

niRISCUS.  A  large  and  diversified  genus  of 
ornamental  plants,  of  tbe  mallow  order.  It 
compriees  amraals,  biennials,  radical  perennials, 
herbaceous  evergreens,  deciduous  ehruljs,  over- 
green  shrubs,  and  small  evergreen  trees;  and  it 
is  naturally  distributed  through  luosb  parts  of 
the  worid,  and  fiimishes  to  onr  gardena  sul^eoto 
of  every  department  of  culture,  from  the  open 
ground  to  the  stove.  Almost  all  its  species  are 
showy ;  and  very  many  are  brilliant  and  emi- 
nently beautiful.  About  90  species  have  been  in- 
troduced  to  British  gardens  ;  and  about  40  more 
are  known.  We  can  afford  to  make  but  brief 
particular  mention  of  only  a  few  of  the  species. 

The  Syrian  species,  a  beautiful  deciduous 
shrnh.  of  several  varieties,  is  noticed  in  the 
article  Axtdju  Fbutkx;  and  two  curious  and 
common  hardy  annual  speeies  are  noticed  in 
the  article  Bladi  kk-Kktmia. — The  Cflunese  rose 
or  China  Kcluiia,  //.  Rofn-firemis,  was  intro- 
duced about  1 15  years  ago  from  India,   It  is  a 
lofty  evergreen  shrub.    Its  etem  ie  so(t  and 
spongy  when  young,  and  ligneous  and  pithy 
when  old,  and  usually  has  a  height  of  from  10 
to  14  feet;  its  branches  are  numerous,  spreadr 
ing,  and  leafy,  and  fhoae  toward  the  top  are 
hairy ;  its  leaves  are  heart-ehaped,  and  cut  into 
five  acute  angles  on  their  borders,  and  lucid 
green  above,  but  pale  below;  its  flowers  are 
axillary,  outspread,  and  dark-red,  and  blooni  in 
July  and  August;  and  its  capsules  arc  short, 
thick,  blunt,  five-celled,  and  very  hairy,  and  con- 
tain many  small  kidney-shaped  seedo.   The  pe- 
tals are  used  in  China  and  Batavia  to  blaeken 
eyelashes  and  shoi--l"iither;  the  roots,  triturated  ' 
with  oil,  are  used  in  some  parts  of  India  for  ' 
menorrhagia;  and  the  whole  plant — probably  I 
from  the  Chinese  use  of  it — is  commonly  known 
among  the  Indo-British  as  the  shoe-flower.   Five  j 
very  beautiful  varieties  have  long  been  cultivated 
in  hothoQsesyx-the  double  red, the  denUe  yellow,  _ . 
the  double  pale  yellow,  the  dtmble  fledi-eoloared,  ; 
and  the  double  varirt^^-at;  d. 

The  attcnuated-Icivved  hibiscus,  U.  aUcHmtv^  ; 
is  a  perennialpfooted  hcrb^  Its  stem  is  firom  ft 
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to  7  feet  high ;  its  leaTM  tre  smooth,  elliptic,  and 
prolonged  inio  an  «ttrorotod  and  acuiiii  i  I 
p  jint ;  and  its  flowcrt  are  axillarj,  p<idunclc<l, 
3  inches  long,  5  inches  across,  and  of  a  lovely 
ro«7  ha«.  It  requirw  frame-heat. — The  manj- 
parted-Ioaved  hibiscus  wns  introduced  from  Aus- 
tralia in  1837.  It  is  a  regularly  formed  conical 
hash  of  3  or  4  feet  ia  beigbt;  and  it  aingularly 
imposing  In  almost  all  the  properties  of  nn  orna- 
mental plant.  "  Its  outline  and  leaves  are  emi- 
nently pleasing;  wbUa  the  blooms,  when  pro- 
perly unfolded,  ave  snperlatively  lovely.  The 
light  delicate  arnre  which  constitutes  the  stand- 
ard colour  of  the  latter,  is  shown  to  excellent 
advantage  hj  the  finely-rotmded  and  gradually- 
opening  cnp  of  the  corolla,  and  merges  beauti- 
fully into  a  lively  crimson  towards  the  centre, 
which  is  again  prettily  contrasted  with  the  yel- 
low and  brown  of  the  stamina!  processes." — The 
sabdaritTa  hibiscus,  JZ  sabdarifa,  was  introduced 
from  India  toward  the  doM  of  the  1 6th  century. 
Its  root  is  biennial;  iti  etem  is  about  two  feet 
high ;  and  its  flowers  are  yellow,  and  bloom  from 
June  till  September.  This  plant  is  cultivated 
on  the  Cororoandel  Coast,  and  growt  vcvf  hixn- 
rLnntlj'  in  tlio  West  Tndica;  and  its  calyx  is  used 
in  the  former  country  for  making  tarts  and  jelly, 
and  in  the  htter  for  making  %  kind  of  cyder  or 
wine. — The  hemp-leaved  hibiscus,  //.  cannafnnus, 
was  introduced  from  India  about  the  middle  of 
last  century.  Its  root  is  biennial ;  its  stem  is 
6  or  6  feet  high;  an  I  it  n  .v.  are  outspread, 
and  have  a  comlnuation  of  white  and  purple 
colours,  and  bloom  in  June  and  July.  The 
tough  atringy  flbrea  of  thia  plant  are  used  in 
India  for  maVinpi:  cordat^o. — The  pplondid  hibis- 
cus, //.  tflendeiM,  was  introduced  from  Australia 
in  1828.  It  ia  an  evergreen  ahmb  of  great 
beauty,  and  about  10  or  12  feet  high,  and  carries 
rose-coloured  flowers  in  the  early  part  of  sum- 
mer.— Lindley's  hibiscus,  //.  Lindlei,  was  intro- 
dttoad  about  20  years  ago  from  India.  It  is  an 
evergreen  shrub  of  3  or  4  feet  in  heiglit,  and 
carries  purple-coloured  flowers,  and  has  the  rare 
property  of  bloooiing  in  tiie  middle  of  winter.— 
Some  further  notice  of  this  magnificent  and 
singularly  opulent  genos  will  occur  under  the 
word  KiTWiA^ 

HICKERY,  SeeCAETA. 

HIDE.  The  skin  of  a  cow,  nn  ox.  a  h^r^o,  or 
any  other  largo  quadruped.  Tho  hides  of  cattle 
of  good  breeds  are  thin,  moveable!,  meUow,  and 
wcll-clothed  with  fine  soft  hair,  yet  not  so  loose 
as  to  offer  no  resistance  to  the  touch|  nor  so  thin 
as  to  indicate  want  of  hardinees  of  constitntion. 
Seethe  articl  e  i".Ti  r  and  Bhkedixo.  A  raw 
or  green  hide,  in  commercial  language,  is  a  hide 
in  a  fresh  state,  or  wlien  taken  off  tiie  carcase ; 
a  salted  hide  is  one  which  has  been  dieased  with 
alum,  saltpetre,  and  common  salt,  in  order  to 
preserve  it  from  putrefaction  ;  a  tanned  hide  is 
a  salted  and  preserved  hide  which  has  undergone 
the  process  of  ianaiog;  and  »  curried  bide  is  one 


whioh  has  been  finally  dressed  by  the  cuirier, 

and  possesses  all  the  characters  of  leather. 

HIDE-BOUND.  A  diseased  condition  of  the 
skin  of  horses  and  cattle.  Tlie  hide<iails  to  pos- 
sess the  oily  secretion  whioh  is  requisite  to  keep 
it  soft  and  mell  vr;  it  brcnnes  hard,  dry,  and 
unyielding;  it  appears  as  if  glued  firm  to  the 
mosdes  and  the  bones;  and  it  sofl^  snch  a  re- 
fractoriness of  the  minute  scales  of  its  cuticle, 
that  the  hair  is  irregularly  disposed,  and  forms  a 
rough,  ragged,  staring  coat.  Yet  hide4KNiiid  is 
not  properly  a  disease  itself,  hut  father  the  symp- 
tom of  any  one  of  many  diseases.  It  results  from 
grease,  farcy,  founder,  chronic  cough,  worme, 
prolonged  ^andaia,  poor  diet,  all  sorts  of  diseases 
ijf  the  digestive  organs,  and  various  disorders  of 
obscure  seat  or  ill-defined  character.  The  grand 
remedy  for  it,  of  coarse,  ia  to  i^tack  and  over- 
throw the  disease  which  causes  it.  But  when 
that  disease  cannot  be  discovered,  or  even  some- 
times as  an  accompaniment  to  the  main  treat- 
ment when  the  disease  is  quite  apparent,  a  few 
mashes,  n  little  physic,  an  antimonial  alterative, 
and  regularly  repeated  frictions  are  often  success- 
ful in  rsmoTing  hide-bound.  An  instance  of  em- 
pirical trfr\tnient  of  hide -bound  in  a  horse  is 
mentioned  by  White,  which  strikingly  illustrates 
the  combined  ignorance  and  barliafity  of  ftnier* 
quacks : — "  The  head  and  legs  of  the  horse  having 
been  secured,  two  men,  one  on  each  side,  pulled 
the  hide  from  the  ribs  in  about  fifty  places  with 
pincers  ! 

HIDE  OP  LAND.  An  ancient  measnrc  of 
arable  ground.  It  comprised  as  much  land  as 
could  be  ploaghed  in  one  year  with  one  pkogh 

and  team  ;  and,  therefore,  was  sometimes  called 
a  ploughhuid.  It  is  variously  estimated  at  60, 
80,  and  100  aoree.  The  dutribntion  of  Engknd 
into  ploughlands  or  hides  of  land  was  very  an- 
cient, and  is  mentioned  in  the  laws  of  Ina ;  and 
a  tax  called  hideage  was  imposed  by  Henry  I.  ia 
order  to  raise  a  dowry  for  his  daughter,  and  con- 
sisted in  the  ezai^on  of  three  shiUinga  for  eveiy 
hide  of  land. 

HIBRAGIUH.  fleeHAWKWin. 

niEROCriLOE.  A  genus  of  grasses,  of  the 
oat  tribe.  The  northern  hierochlo^  or  northern 
holy-grass,  ff.  jtofwiffi  <alled  by  Bdtrader  JSTofeitf 
bortalii,  and  by  Linna>us  Holcu*  odoratu* — is  an 
indigenof  the  mountains  of  Scotland,  and  of  cor- 
responding situations  in  Continental  Europe. 
Its  root  is  perennial  and  powerfully  creeping; 
its  culm  is  usually  frnm  12  to  18  inches  high; 
its  leaves  are  flat,  naked,  and  somewhat  broad; 
its  panicle  is  erect  and  somewhat  unilatevd, 
and  has  slender,  wavy  brnnclifH ;  and  its  perfect 
florets  are  awnless,  and  the  barren  ones  slightly 
awned,  and  Uoom  in  May  and  June.  ^Skas  grass 
matures  very  few  seeds ;  but  it  is  very  readily 
and  rapidly  propagated  by  its  creeping  roots. 
In  the  Woburn  experiments,  it  yielded  per  acre, 
when  in  flower,  9,528  lbs.  of  green  produce,  2,441 
lbs.  of  dry  produce^  and  63S  Iba.  of  nntiilim 
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natter, — and  when  ripe,  27,225  lbs.  of  green 
produce,  0J)2B  III!?.  of  dry  produce,  and  2.233  lbs. 
of  nutritive  matter.  This  grasa  is  used  in  some 
parts  of  Continental  Biix^  for  strewing  the  floon 
of  places  of  worship  at  oertsin  festivala;  and  it 
thence  acqnired  the  name  of  holy-grass,  and  has, 
in  modem  botany,  entailed  that  name,  in  the 
Greeianiied  form  of  hierochloo,  npon  Hbe  whole 
genus. — Two  species,  the  southern  and  the  fra- 
grant, both  perenntal-rnotod  and  about  12  or  15 
inches  high,  have  been  introduced  from  respeo- 
tivttly  Southern  Europe  and  North  Amerioa ;  and 
several  other  species  are  known. 

HIOri-BLOWEH.  A  horse  whoso  breathing, 
at  a  time  of  exertion,  is  accompanied  with  ex- 
cessive dilatation  <^  the  nostrils,  and  with  great 
puffing  and  blowing.  Every  euch  horse  is  more 
or  less  unsound.  See  the  articles  Hoasa  and 
I   Brokeh  Wikd. 

HIGHLAND  AND   AQRICULTUBAL  80- 
I  riETY  OP  SCOTLAND.  See  Aouovuvbai 
Societies. 

HIOHLAKD  POHT.  See  Hobsb. 
I      HIGHWAY.   A  public  road,  or  road  which 
I  any  person  has  a  right  to  Mse,  whether  the  road 
I  b«  fit  only  for  foot  passengers  or  fit  also  for 
I  wheeled  eaxriages;  Any  KMid  whieh  hat  been 
1  need  bj  the  paliMo»  or  open  to  all  persons,  daring 
2.5  years,  is  permanently  a  hit*hway ;  and  any 
road  which  has  been  used  by  the  public  during 
I  four  or  liTe  years,  may  oontinne  without  trsspass 
to  be  so  used  till  it  is  rorni;\lly  enclosed.  Public 
roads  acquired  the  name  of  highways  from  the 
raised  cuui^eways  which  constituted  the  viw" 
I  of  the  Romana.  Bee  the  artide  Roan. 
I       HILL.    Elevated  ground,  of  medium  charac- 
'  ter  between  mound  and  mountain,  or  between 
hillock  and  highland.    But  the  name  is  altoge- 
!  ther  comparative;  and  equally  applies  to  an 
'  elevation  of  I'Ui  feet  in  a  low  and  prevailingly 
I  level  district,  and  to  an  elevation  of  1,000  feet 
'  in  a  high  and  prevailingly  monntMnous  distriet. 
I  Hills,  also,  have  great  variety  of  both  shape  and 
I  character,  from  the  spreading  down  to  the  cliffy 
I  and  beetling  height,  or  from  the  isoh&tcd  protru- 
I  eioii  on  a  plain  to  tho  fironUer  faagje  of  a  region 
of  aplamls,  or  from  the  rich  arabto  dope  to  the 
I  barren  moor  or  the  naked  crag, 
t      The  peooUarities  of  climate,  weather,  and 
i  fngetation  on  hills,  aa  oompared  to  plains  and 
]  valleys,  are  noticed  in  the  article  Altitude  ;  and 
I  some  economical  considerations,  in  connexion 
I  with  hills,  are  stated  in  the  articles  IUrkek 
I  Sona,  DBAtmifa,  FAav,  ORAai>IiAin»,  Pastuho, 
I  Cattle,  J^hekp,  and  Sqelter.    "  Hills,"  sotno- 
I  what  quaintly  says  old  Miller,  "  serve  as  screens 
I  to  keep  off  the  cold  and  nipping  blasts  of  the 
.  northeni  and  eastern  winds ;  they  serve  to  stop 
the  evagation  of  vapours  toward  the  poles,  and 
condense  them,  like  alembio  heads,  into  clouds, 
and  so  by  a  kind  of  external  distlUation,  give 
origin  to  springs  and  rivers;  and  by  amassing, 
cooling,  and  oonstipating  theni|  tnm  them  into 
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rain,  and  l^that  means  render  the  fervid  regions 
of  the  torrid  zone  habitable;  and  they  serve  f^r 
the  production  of  a  great  number  of  vegetables 
and  minerals,  whidb  are  not  found  in  other 
places."  "  If  hills  are  rather  numerous  but  only 
moderately  high,"  remarks  Legh,  "  thoy  produce 
frequent  rains  throughout  the  neighbourhood, 
being  high  enough  to  attract  and  stop,  bot  not 
high  enough  to  retain  and  absorb,  the  clouds. 
Hence  Kendal  in  Westmoreland,  and  Moffat  in 
Dumfriesshire,  are  found  to  be  exoeedingly  rainy. 
If  the  hills  are  very  ntimerooe,  th^  prodnce 
rather  more  uncertainty  than  rain  ;  for,  as  the 
wind  varies,  every  liiU  has  equal  chance  of  at- 
tracting the  clouds.  Hence  the  uncertain  wea- 
ther in  Wales  and  the  Highlands  of  Soothind. 
The  barometer  i?  rilso  found  to  vacillntn  in  tin  se 
countries  as  much  as  the  weather,  if  the  hills 
are  still  higher,  they  retain  the  clouds  often  in 
the  form  of  sQOW^douds,  whieh  may  remain  till 
warm  clouds  come  to  dissolve  them,  and  then 
they  pour  down  the  mountains  in  the  form  of 
brooks  and  rivoletl.  If  very  high,  they  retain 
clouds  to  such  an  extent  as  actually  to  pn  vc  nt 
rain  altogether,  as  in  tlie  neighbourhood  of  tlie 
west  of  the  Andes,  which  is  free  from  rain.  The 
effect  there  is  very'much  increased  by  the  wind, 
which  clears  the  windward  country  from  rain, 
while  the  water  flows  down  its  streams  on  tho 
opposite  sides  of  the  mountains,  producing  the 
most  i^gantie  riTors  in  the  world,  as  the  Ama- 
zon, which  has  200  tributary  sfareama  at  laxgtt  as 
the  Xilo  or  the  Danube." 

HILLIA.  A  genus  of  tropicsU,  ornamental, 
evergreen  undemhrube,  of  the  madder  foroily. 
Two  species,  the  long-fiowered  and  the  tetran- 
drous,  both  white-fiowered  and  less  than  two  feet 
in  height,  and  the  former  blooming  in  February 
and  March,  have  been  introduced  to  the  hot- 
houses of  Britain  from  the  West  Indies. 

HILLOCK.  A  little  hill  or  large  mound.  But 
the  word  has  a  wide  range  of  application,  from 
a  tiny  tumulus  only  a  few  inches  high  to  a  great 
and  ^prrTiHin::^  eb;vntion  of  100  or  200  feet  in 
height,  sucii  as  in  low  and  level  countries  would 
be  called  a  hill  or  even  a  moontdn. 

HIND.   See  Farm-Servaxts. 

UINDSIA.  A  recently  discovered  genus  of 
ornamental  plants.  The  porcelain  blue-flowered 
Species,  ff,  oilp&KMi,  was  intvodttced  to  Britain  in 
1844  from  South  Brazil.  Its  stem  is  branched 
and  shrubby,  yet  scarcely  ligneous ;  its  leaves  are 
large  and  oval,  and  stand  on  lung  stalks ;  and 
its  flowers  grow  in  chistere  at  the  ends  of  the 
branches,  and  have  a  porcelain  blue  colour, — and 
each  comprises  a  long  narrow  tul>e,  a  greatly 
dilated  extremity,  and  five  spreading  petals,  in 
the  form  of  a  stsjr-shaped  blossom. 

HINK.  A  peculiar  kind  of  sickle,  used  in  the 
Isle  of  Thanet  for  reaping  canary-grass. 

HINKY.  The  hyhild  dispring  of  a  she-ass 
and  a  stallion.  Its  head  is  long  and  thin ;  its 
mane  is  short;  and  its  ears  are  like  those  of  a 
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hone.   It  is  much  less  common  than  the  mole, 
— which  is  the  hybrid  offspring  of  ft  mart  md  a 
bd-ou.   Sec  the  article  Mdlb. 
HtP.  The  exterior  part  of  the  baaiioli  of  an 

aniQia! ;  also,  tho  fruit  of  a  rose-plant. 

HIPPARCUUa  Soe  QBOMRTna. 

HIPPEASTBUH  A  leoeady  diaoovered  gt^- 
nus  of  tropical,  tuberous- rooted,  ornamental 
plants,  of  tho  amoryllis  order.  Two  spocios,  H. 
anili^attm  and  JI.  hrevijlorum,  were  introduced 
to  Britun,  about  8  or  0  years  ago,  fton  Soath 
America;  and  another,  //  fdandrlflorum,  was 
introduf^  a  little  later.  AU  are  very  mag- 
nifioent.  The  name  kippeastmin  signifies  "a 
knight's  star,"  and  is  intended  to  be  descriptive. 

HIPPION.  A  genus  of  tropical,  ornamental, 
biennial  plants,  of  the  gentian  family.  Three 
summer-flowering  speciei^  wying  in  height  from 
12  to  no  inches,  carrying  respectively  whitr'  yel- 
low, and  fuivid  flowers,  and  ail  assigned  by  some 
botimiste  to  the  genua  eaaaiin«  have  been  intra* 
ducpd  to  Britain.    See  the  article  ExAOUii. 

UIPPOCASTANE^.  A  small  but  impowng 
tribe  of  dendrltio  plants,  having  the  OOHMBOn 
horse-chestnut  for  its  type,  and  comprising  the 
genera  maouloa  and  pam.  fiee  the  artiole  Mb- 
cctrs. 

HIPPOCRATEA.  A  genus  of  tropied,  orna- 
mental plants,  constituting  the  type  of  the  natu- 
ral order  Hippocrateaceie.  Nearly  20  species  of 
tbie  order  have  been  introduoed  to  BrMidB ;  and 
these  belong  to  .'5  genera,  and  are  all  climbing  or 
dendritic  shrubs  of  tropical  climates,  with  simple 
opporite  lenvei,  and  guall  inoouptouont  flowers. 
The  genus  hippocratea  comprises  d  or  6  of  the 
introduced  species, — all  greenish-white  flowered, 
one  an  evergreen  tree  of  20  or  25  feet  in  height, 
and  the  others  tall  climbing  evergreen  ehrttbs; 
and  it  also  oompriMM  neaii/  20  known  ttnintro- 
duced  epeciee. 

HIPP0CRBPI8.  Sm  Hoien^son  YsMV. 

TIIPPrtMAKE.    See  M.vsciii.vcrL. 

HIPPOMAKATHBUM.  Two  hardy,  peren- 
nial^rooted  herbi,  of  the  nmbelliferous  order,— 
popularly  called  horse-fennel  and  horae-poppy. 
Ilorse-fennel,  Hippomarathrum  sunilum,  consti- 
tutes a  genua  of  itself,  ARd  is  a  curious,  yellow- 
flowered,  autumnal-btoomfnf  plant  of  about  a 
ynrd  in  height,  and  was  introduced  about  t^r  . 
centuries  ago  from  Sicily ;  and  tbe  borte-poppy, 
SmU  k^tptnuovtkfwmt  bdongs  to  the  meadow* 
Rrivlfrage  genus,  and  is  a  purple-flowered  and 
July-blooming  plant  of  about  2  feet  in  height, 
and  was  introduced  nearly  two  centuries  ago 
from  Austria. 

HIPPOPATIIOLOGY.  The  department  of 
veterinary  medical  science  which  discusses  the 
anatomy,  diseases,  and  oanatory  treatment  of 
the  horse.  An  old  'vrit  r  in  this  department, 
not  yet  ^uite  forgotten,  but  sadly  antiquated,  is 
Bartlet.  Another  old  writer,  who  curvivee  in 
hippopathitlogy  very  much  as  Miller  does  in  gar- 
dening, and  who  wrote  far  in  advanoe  of  the  ^irit 


of  his  age,  is  Qibeon.  Fonr  of  the  most  reosBft 
writers  of  most  value  are  Yuuatt  on  the  Hone, 
Percivall  on  Hippopathology,  Delabere  Blaine  on 
the  Veterinary  Art,  and  Winter  on  the  Hons  in 
Health  and  Disease.  Some  of  the  lit  writers  of 
monographs,  or  on  limited  and  particular  topics  in 
liippopathology,  are  Didc,  CoWman,  8ewe^  sad 
various  contributors  to  the  Veterinarian.  Wri- 
ters of  intermediate  times  between  the  old  and 
tht!  recent,  or  of  intermediate  character  between 
the  wont  and  the  beet,  are  very  nomerons ;  tad 
some  of  the  most  prominent  of  them  arc  Clater, 
White,  Rydge,  Stewart,  Lawson,  and  £{diraiiD 
Blaine.  Tet,  in  tpite  of  the  enonttona  bulk  aal 
the  vast  variety  of  our  domestic  hippopatbolo- 
gical  literature,  and  in  spite  too  of  the  stapea- 
dous  additions  to  it  which  are  made  by  ViiaA 
and  German  works  of  easy  access,  the  science 
continues  to  bo  incredibly  little  known  by  the 
great  body  of  the  horse-owniog  community,  and 
ie  itiU  inneeandalona  empirical  eondltkm  among 
a  considerable  propurtion  of  country  practition- 
ers. Even  if  no  books  at  all  existed  on  the  sub- 
jeot,  n  little  eommon  lense,  expatiating  on  die 
imalogies  between  the  health  of  the  horse  and  ths 
health  of  man,  ought  to  rescue  grooms  and  far- 
mers from  the  absurdities  and  orueltiea  which 
many  of  them  practise  in  the  ilnliie.  flw  lbs 
articles  Aboutio.v,  Aoe  op  Animaub,  Ambi>e,  At- 
cHTUMis,  Back,  BAOEiRO,  Baok-Susvs,  Bab- 
6non^  Biv,  Bmnnru,  Bumma,  Bauna,  Boe- 
Sr.wi.f,  Boxk-Sp.win,  Bot3,  Breaking,  Biudie. 
BBOKan-KsuB,  Bmuas-Wua*,  Baoaciiirui,  Oas- 
Kxa,  Carvus,  Oaatnaneii^  GavAnadf ,  CAVAaaa, 
Caustic,  Oouc,  Coooh,  CSntB'Bfnyfl^  Cgbb,  Das- 

PRIFF,  DlABETBS,  I>rARRn«F.A,l>OOKI50,PoMESTICA- 

Tio.-*,  DaAuauT,  Da£.vcu,  £ah,  EMbao<;ATit».N,IiiT*- 
RtTiB,  ExKBoisB,  Etu,  FanoT,  FAaaiEa,  Fbtume. 
Fever,  Fiuixo,  FoMf-^-T^Tios,  Foot,  Fooper, 
Qaxu>p,  Glabdebs,  GasAiSi,  GaooMiNs,  Hipsr 
Bovim,  HeoK,  Koan,  f vnuuntaviov,  lawusm^ 
.TAr>nira,  Lnros,  Mai>lksdek«,  Mam;,  Majcoe, 
Mash,  Nbphitis,  Nettbotomt,  Ophthai<]UA,  Pab- 
TuaiTioa,  Pbritositis,  PoiilrEviL,  QvrDDiso, 
QumoB,  BiHOBONB,  Rownu,  8aancti  A<  ^  Sho»- 
iva,  Btabt.t:,  Staoobbb,  Btrasouh^  Tkum^ 
Tbot,  Wihdoalls,  and  Wouia. 
HIFPOPHABb  See  Becnroonir  (Bna). 

HIPPURiS,  — popularly  MartiUail.  A  fmall 
gc'uua  of  aquatic  plants,  of  the  haloragis  order. 
The  eommon  ipedee,  S,  mdgari*,  is  a  enriem 
weed  of  the  ditch^  ponds,  and  other  stajrnant 
waters  of  Britain.  Its  root  is  creeping ;  its  it«ffl 
is  cylidrical,  smooth,  and  very  succulent,  vA 
rises  about  a  foot  from  the  water;  its  !«*«• 
grow  in  whorls,  and  are  linear,  spreading,  single, 
entire,  and  smooth, — and  the  lower  ones  are  U»ug. 
crowded,  pale,  pellueid,  and  eomewbat  deep  ^ 
neath  the  water;  and  its  flowera  tpetalM^ 
and  appear  in  May  and  June. 

HIBJBA.   a  pnna  of 
plants,  of  the  Burbadoea  c^rry  Hunily.   Five  or 
bLx  apeoiea,  all  etrargreen  ottmben  of  from  &  ^ 
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l2  fc€t  in  height,  have  been  introduced  to  Bri- 
tain from  the  two  Indias  and  the  west  of  Africa ; 
and  upwards  of  a  dozen  more  are  known. 

IIIRCINE.  A  peculiar  fatty  substance  in  the 
fat  of  goats  and  sheep.  It  yields  a  peculiar  acid, 
called  the  hircic  acid.  Ilircino,  as  an  epithet, 
also  designates  the  peculiar  odour  of  the  goat. 
See  the  article  Goat. 

HIRCULUS.   See  Saxifraqb. 

niRSEL.  A  herd  of  sheep  or  cattle.  The 
word  is  Scottish. 

IIIRTELLA.  A  genus  of  ornamental  tropical 
plants,  of  the  cocoa-plum  family.  Two  species, 
both  evergreen  trees  of  between  20  and  30  feet 
in  height,  the  one  violet-flowered  and  the  other 
white-flowered,  have  been  introduced  to  Britain 
from  the  West  Indies  ;  and  about  a  dozen  other 
species  are  known. 

HIVE.    See  Bee. 

HOAR-FROST.  A  visible  lodgment  of  frozen 
vapour  on  the  ground.  It  is  always  preceded  by 
a  comparatively  great  radiation  of  heat  and  rise 
of  vapour  ;  it  is  most  abundant  when  a  consi- 
derable degree  of  cold  follows  a  warm  day  and 
accompanies  a  clear  night ;  and  it  occurs  oftener 
in  autumn  and  winter  than  in  spring,  and 
abounds  most  in  districts  which  have  a  com- 
paratively low  average  of  snow-storms  and  pro- 
tracted frosts.  Almost  all  the  Scotch  farmers 
and  peasantry  call  it  rime.  It  is  well  known  to 
inflict  great  injury  on  the  ripening  crops  of  au- 
tumn and  the  fruit-blossoms  of  spring  in  some 
situations,  and  to  inflict  no  injury  whatever  on 
them  in  others;  and  the  laws  which  govern  it 

^  deserve  far  more  investigation  and  study  on  the 
part  of  scientific  agriculturists  than  they  have 
yet  received.  Some  principles  which  affect  it 
are  stated  in  the  articles  Frost,  Cold,  Altitude, 
Atmosphere,  Dew,  and  DRAi.tiifG  ;  but  these  fall 
somewhat  short  of  explaining  its  phenomena,  and 
very  far  short  of  fully  suggesting  the  means  of 
preventing  it  from  injuring  crops. 

An  Essay  by  the  Rev.  Dr.  Farquharson  of  Al- 
ford,  in  the  1 4th  vol.  of  the  Highland  Society's 
Transactions,  records  some  valuable  observations, 
and  throws  out  some  important  practical  hints 
respecting  hoar-frost ;  and  a  digest  of  it  cannot 
but  be  acceptable  to  our  readers. — The  mean 
temperature  of  the  day  and  night  at  which 
injurious  hoar-frosts  may  occur,  may,  relatively 
to  the  freezing-point,  be  very  high.   Many  in- 

,  stances  occur  of  hoar-frost  following  a  day  whose 
temperature  is  65°,  or  a  night  whose  tempera- 
ture, at  half-past  8  o'clock,  is  about  50° ;  and 
extreme  cases  have  been  observed  of  injurious 
hoar-frosts  occurring  while  a  self-registering 
thermometer,  elevated  10  feet  alx>vc  the  ground, 
6tood  at  39°  and  41°,  and  in  weather  whose  tem- 
perature, between  |  past  9  in  the  morning  and 
^  past  8  in  the  evening,  had,  in  a  series  of  days, 
a  minimum  of  52^  and  a  maximum  of  69°. — Hoar- 
frost, at  a  timu  of  a  high  daily  mean  tempera- 
ture, occurs  only  during  a  culm;  and  may  be 
II. 


prevented  or  dissipated  by  even  a  very  slight 
breeze. — Hoar-frost  occurs  only  when  the  atmo- 
sphere is  very  nearly  or  altogether  cloudless ;  and 
in  many  instances  in  which  it  occurs  under  an 
unclouded  sky  in  the  earlier  part  of  the  night, 
it  melts  away  beneath  the  formation  of  a  close 
cloud  at  an  advanced  part  of  the  night,  so  as 
completely  to  disappear  before  the  rising  of  the 
sun. — Hoar-frost  most  frequently  occurs  while 
the  mercury  in  the  barometer  is  at  a  high  point 
and  rising,  and  while  the  hygrometer,  in  refer- 
ence to  the  temperature  and  the  season,  is  at 
comparative  dryness ;  yet  it  sometimes  occurs  in 
very  diflfercnt  conditions  of  both  instruments,  and 
has  been  observed,  in  even  a  very  injurious  form, 
when  the  barometric  column  was  low  and  falling, 
and  when  the  atmosphere  was  damp,  and  rain 
fell  immediately  before  and  immediately  after. — 
Low  and  flat  lands  in  the  bottoms  of  valleys 
and  of  land-locked  basins,  generally  suffer  from 
hoar-frosts,  while  the  declivities  and  the  exposed 
summits  of  hills  and  other  uplands  escape  injury; 
and  lands  upon  a  somewhat  elevated  basis,  sur- 
rounded and  overhung  by  higher  lands,  without 
any  wide  open  descent  on  some  side  or  other,  suf- 
fer more,  under  equal  circumstances,  than  hill- 
locked  lands  of  less  altitude. — A  very  slight  inclina- 
tion of  the  surface  of  the  land  generally  protects 
the  crops  upon  it  from  hoar-frosts,  which  inflict 
great  injury  on  flat  and  hill-locked  grounds;  yet, 
though  the  slopes  of  the  flanking  heights  may  be 
quite  safe,  a  slope  along  the  bottom  of  a  dingle 
or  narrow  vale  or  small  glen  aflbrds  no  protec- 
tion.— An  impediment  of  no  great  height  on  the 
surface  of  a  slope,  causes  damage  immediately 
above  it,  and  in  extent  proportional  to  its  own 
height ;  and  a  still  loftier  impediment,  such  as  a 
dense  and  tall  belt  of  trees,  across  the  descent  or 
at  the  bottom  of  a  slope,  occasions  a  proportionally 
larger  extent  of  injury. — Rivers,  though  com- 
monly reputed  to  induce  hoar-frost,  really  tend 
to  mitigate  or  prevent  it ;  and  though,  in  many 
instances,  they  flow  through  the  precise  kinds  of 
low,  level,  hill-locked  tracts  which  are  specially 
subject  to  it,  they  either  avert  or  mollify  its 
effects  upon  the  portions  of  them  immediately 
adjacent  to  the  banks.  The  protective  power  of 
running  water  is  incidentally  evinced  by  the 
fact,  that,  in  the  neighbourhood  of  waterfalls 
from  mill-sluices,  small  pieces  of  potato-ground 
arc  free  from  injury  at  times  when  other  plots 
in  similar  low  situations  are  blackened  and  more 
or  leas  destroyed. — Hoar-frost  is  greatly  controlled 
by  comparative  wetness  or  dryness  of  soil.  Many 
a  piece  of  hill-locked  alluvial  land,  of  the  kind 
called  in  Scotland  a  haugh,  is  prevailingly  gra- 
velly, arenaceous,  or  otherwise  porous  and  dry, 
but  is  irregularly  crossed  by  bars  or  belts  of 
clayey,  silty,  or  otherwise  retentive  and  wettish 
soil ;  and  when  a  crop  of  potatoes  is  growing  no 
such  a  tract,  and  a  hoar-frost  has  occurred,  the 
position  and  extent  of  the  wettish  bars  are  very 
obviously  indicated  by  the  much  greater  injury 
2  T 
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whieh  Ha  plMita  upon  thein  hm  soff^fred.  Th« 

mean  temperature  of  these  bare  is  lower  thao 
that  of  the  dry  portions  ;  and  when  tht-  temper- 
ature dimini.^hcs  in  hoar-frost,  it  falls  sooner  to 
the  freezing-point,  and  continues  a  longer  time 
beneath  Uiot  pointy  on  the  wet  aoil  than  cn  the 
dry. 

HMr-froat  pcodnoee  peeoHar  eanwiii  in  the 

atmosphere;  and,  thotigh  apparently  capricious, 
18  alwajs  governed  bj  uniform  aiul  stable  laws. 
Oa  flat  lands  and  in  UD-loolced  honows,  no  hoar- 
frost currents  occur  at  all  discernible  by  feeling ; 
but  on  sloping  lands,  a  very  senfihle  and  steady 
current,  though  gtiiierully  hut  a  ftx'ble  one,  to- 
ward the  most  direct  desoent  of  the  slope,  is  rarely 
absent.  "After  many  years'  observation,"  says 
Dr.  Far^^uharsoD,  "  we  can  gtate  it  as  a  proposi- 
tion uniformlf  true,  that,  at  nif^t,  ander  a  dear 
sky,  and  with  a  dead  caltn  in  the  valleys,  there 
is  a  downward  current  of  air  on  the  sloping 

i    lands,  to  whatever  point  of  the  eonpan  the  de- 

I  scent  of  the  land  may  be  directed.  ♦  *  The 
cold  first  takes  place  on  tlio  gurfaoe  of  the  >nnd  ; 
and  the  lower  stratum  of  air  becomes  cooled,  and 
descends  to  a  lower  temperatare  than  thid  f 
the  air  immediately  above,  by  contact  with  it. 
By  its  coding,  the  lower  stratum  acquires  a 

I  greater  densitj,  and  cannot  reat  on  an  inclined 
plane,  having  no  air  of  equal  density  and  at  tlie 
same  level,  to  balance  it  over  the  bottoms  of  the 
valleys,  hut  b^ns  to  run  downward  in  the  di- 
rection of  the  steepest  descent,  increasing  its 
velocity  in  proportion  to  its  lower  temperature, 
and  consequent  greater  relative  density.  Its 
plaoe,  at  the  summit  of  the  dope,  is  supplied  by 
warmer  air  from  above  coming  directly  into  con- 
tact with  the  cooling  ground,  and  preventing  it 
from  getting  so  low  as  the  fireedng  temperatare, 
at  those  seasons  when  tho  mean  temperature  of 
the  day  and  night  is  much  above  the  (mszing 
point.  This  prooess  is  continuallf  renewed  so 
long  as  the  temperature  of  the  ground  is  de- 
scending. Lower  down  on  the  slope,  the  current 
of  air  is  creating  perpetual  eddies  that  mix  the 
lower  stratum  with  the  strata  of  warmer  air  im- 
mediately above,  and  greatly  modify  the  ditninn- 
tioD  of  heat  close  at  and  on  the  ground ;  while 
towards  tlie  lower  end  of  the  slope,  the  lower 
cooled  stratum  runs  quite  off.  to  find  rest  in  the 
bottom  of  some  hollow,  or  on  same  flat  land. 
When  the  mean  temperature  is  high,  these  cur- 
rents on  the  sloping  lands  take  place  long  before 
the  lower  stratum  has  descended  to  freezing, 
and  may  be  often  experienced  immediately  after 
the  going  down  of  the  su  n.  In  such  cases,  no  freez- 
ing  occurs  on  these  lands  at  all.  But  when  the 
mean  temperature  of  the  day  and  night  is  already 
low  and  wlntrjr  before  the  ooourrenoe  of  a  ealm 
and  clrar  air,  the  Inwcr  stratum  may  be  reduced 

I  to  the  freezing  point  before  it  attain  such  a  high 
density,  in  comparison  with  the  mass  of  the  at- 
mosphere, as  to  give  it  a  downward  motion  on 
the  slopes,  in  which  case  the  crops  on  the  dop* 


Ittg  lands  and  uplands  are  injured  at  «dl  as 

those  on  the  low  grounds. — On  the  flat  grounds 
and  hollows,  also,  the  coldness  of  the  earth  dur- 
ing hoar-frust  is  communicated  to  the  air  in  con- 
tact with  it ;  but  the  air,  aIthou|^tbna  tendered 
denser,  has,  from  its  position,  no  urgency  in  its 
increased  gravity  to  any  lateral  movement,  much 
less  to  any  mixture  with  the  wanner  air  above. 
Its  comparative  gravity  keeps  it  close  at  the 
ground,  of  which  the  diminution  of  temperatare 
is  not  tiierefere  modilled  by  a  mixture  ik  any  of 
the  warmer  air  above.  Under  the  continuance 
of  this  condition  of  matters,  both  the  surface  of 
the  ground,  and  the  air  in  immediate  contact 
with  it,  descend  to  or  ImjIow  a  freezing  tempera- 
ture. The  cold  dense  air  remains  settled  on  the 
place  like  a  lake,  which  hourly  becomes  deeper, 
both  by  tiie  incnadng  eold  of  the  ground,  and 
the  descent  to  it  of  cold  air  from  the  neighbour- 
ing heights.  If  at  this  time  the  hygrometer  in- 
dicates a  very  diy  air,  no  other  depodtion  of 
moisture  from  it  takes  ^ace  than  what  forms 
the  minute  icy  ppicnlw,  peculiarly  luuned  the 
hoar-frost,  on  the  soil  and  plants.  If  the  hygro- 
meter indicates  damp  in  the  air,  a  mist  is  formed 
at  the  surface  of  the  ground,  which,  in  propor- 
tion to  the  degree  of  damp,  shows  itself  earlier 
or  later  as  the  temperatore  deseente  toward, 
or  reaches,  or  passes,  the  freezing  point.  The 
mist,  named  provincialiy  the  frost-fog,  is  gener- 
ally coextensive  with  the  ground  on  whidi  the 
froet  inflicts  the  injury,  but  may  extend  beyond 
it  when  the  air  is  very  damp,  or  be  much  more 
confined,  and  limited  to  the  lower  depressions  in 
the  hollows,  a  case  of  more  frequent  oocurrence 
when  the  air  is  very  dry.  The  frost-fog  very 
frequently  gives  opportunity  to  ascertain  by  the 
eye  the  peculiar  settledness  and  calmness  of  the 
air  within  hollow  grounds  on  occasion  of  boar- 
frosts, — settledness  often  continuing  for  hours, 
and  which  is  explained  by  the  rdatiTdy  higher 
density  of  the  air  pressing  it  down  into  the  hol- 
lows. This  is  its  most  frequent  behaviour ;  but 
we  must  not  omit  to  notice,  that  sometimes  af-  i 
ter  it  has  attained  a  conddetable  depth,  we  have  | 
seen  it  under  the  influence  of  a  rising  breeze 
from  one  side,  shift  in  a  great  measure  in  an  un-  ■ 
broken  elate^  to  the  opporite  one,  and  thus  in-  | 
flict  injury  considerably  higher  Up  OH  one  ddeof 
a  valley  than  on  the  other." 

The  injurious  dTeete  of  hoai<-fhwt  might  be 
mitigated  or  prevented,  on  many  sloping  grounds, 
by  removing  such  woods  and  high  fences  as  in- 
tercept a  free  dcsoent  of  currents  of  air ;  in  gar-  | 
dens,  by  selecting  the  dte  of  them  on  a  gentle  :  j 
slope,  and  leaving  one  entire  side  sufTiciently  | 
free  from  any  iufty  fence  or  shelter  to  allow  the  | 
escape  of  the  heavy  air  on  the  surface  of  the 
ground  before  it  chills  d'»wn  to  the  freezing  tern-  . 
perature ;  and  in  low,  flat,  hill-lockcd  tracts  of 
land,  by  producing  an  artiiioial  ourrent  in  the 
lowest  strata  of  the  atmosphere  upon  them  dur- 
ing the  prevalence  of  a  hoar-frost  The  hkst  of  1 1 
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these  cases  is  the  most  difficalt ;  yet  is  far  from 
being  impractioable  by  economioJ  means.  A 
I  itiitna  of  1^  SO  feet  thidr  is  no  het vier  than  a 
stratum  of  water  about  three-tenths  of  an  inch 
thick;  and,  even  thoagh  it  should  extend  over  a 
oomparatively  large  tract,  it  consista  of  so  ex- 
ceedingly unstable  a  fluid  as  to  be  veiy  ea^7 
I  disturbed  and  k  'pt  in  motion.    Any  machinery 
'  expressly  for  the  purpose,  uo  matter  how  simple 
i  and  cheap,  cannot,  in  the  present  state  of  things, 
I  be  BucoessAiIly  recommended ;  for  most  farmers 
Would  pronounce  it  an  implement  fitter  fnr  Uto- 
I  pia  than  for  the  actual  world,  and  even  the  wisest 
I  might  heritate  to  inonr  the  dairio&  of  tbeir 
I  ncighbuurs  liy  setting  up  a  Standing  remedy  for 
I    an  evil  which  is  only  contingent,  and  does  not 

I  occur  erery  year.   "But,"  says  Dr.  Farquhar- 
I  son,  "we  cannot  leitwn  from  pointing  to  a  Bouroe 

I I  already  e xisting  in  mffioient  abundance  on  every 
)    farm,  to  allow  the  power  of  all  the  horpfs  upon 

;  it  to  be  directed  to  the  agitation  of  the  atmo- 
!  ephere  in  any  loeallty,  wi&  a  very  imaU  add!- 
I  tional  expense.   It  is  found  in  the  farm-carts ; 
I  where  a  temporary  sheave,  capable  of  removal, 
I  fitted  upon  U\Q  nave  of  a  wheel,  inigh^  by  means 
I  of  an  endlees  rope  or  diain,  torn  a  revdving 
body  like  the  fly  of  a  barn-fan,  but  of  much 
larger  dimension.<<,  turning  on  a  horizontal  axle 
passing  through  two  upright  posts  secured  to 
j    the  body  of  the  oart.  A  eart  fitted  with  this  ap- 
i     paratus,  and  travelling  over  thi^  roads  of  a  farm, 
'     would  obviously  mix  to  a  greater  depth  the  up- 
1 1   per  and  lower  strata  of  air."   A  fan  of  the  same 
j    kind,  tungied  by  water  if  it  can  be  commanded, 
j     nii^ht  avert  the  mischiefs  of  hoar-frost  fr  an  t!ic 
fruit-blossoms  and  delicate  blossoms  of  any  gar- 
den whioh  has  no  slope  or  opening  to  allow  the 
fromn  vapour  to  run  off. 

HOCK.   The  joint  of  the  l^^rf^r  part  of  the 
I    hind-leg  of  a  horse,  an  ox,  or  otiier  quadruped, 
corresponding  somewhat  to  the  hn«to  Of  the  fore- 
leg of  the  same  animal,  and  to  the  ankle  of  the 
human  being.   In  the  horse,  it  is  an  important 
joint ;  and  greatly  contributes,  by  the  peouliari- 
tiet  of  ita  individual  oonfonnatiott,  to  the  oompa- 
ratively high  or  low  value  of  the  animal ;  and  is 
frequently  the  seat  of  disease  and  of  seemingly 
unaccountable  lameness.   The  chief  diseases  to 
whidi  it  is  partioularly  subject  will  be  found  no- 
ticcd  in  the  articles  Curb,  Bo<»-8pavi5,  Bonk- 
Sfavi.n",  CiPULET,  and  MAM.TrxrERS.    But  ano- 
ther disease  of  it,  not  noticed  in  any  separate 
surtiole,  is  »  genoal'  sprain  of  tlie  whole  joint, 
called,  firom  one  of  its  most  visil^lc  consequences, 
enlargement  of  the  hock.    This  is  caused  by 
overburdening,  by  a  sudden  check  at  full  speed, 
or  by  a  RDait  eoneussion;  it  involves  lameness, 
inflammatory  action,  and  excessive  local  sensi- 
tivencsa ;  and  it  is  speedily  followed  by  swell- 
in^  ud  perhaps  pennanent  enlargement.  The 
remadien  nra  rest,  fomentations,  and,  in  a  very 
bad  case,  firing;  but  thofie  frequently  fail  to  do 
more  than  reduce  the  indammation  and  cure  the 


lameness.  A  horse  with  a  porTmnc-ntly  enlarged 
hock,  is  weaker  in  that  joint  than  m  others,  and, 
if  required  to  perform  hard  woric,  is  nnaonnd; 

yet  he  may  be  as  good  as  any  other  horse  for  j 
light  or  ordinary  work  *,  aud  is  liable  to  fail  and 
become  latued,  only  when  obliged,  in  any  in- 
ataaoe,  to  exert  a  degree  of  strength  beyond  the 
capacity  of  his  weak  hock  joint. 

ROE.  An  implement  for  performing  the  ope- 
ration of  hoeing.  This  operation  has  great  di- 
versify of  character  and  object,  and  ooeaiioos  n 
correspondingly  great  variefy  in  the  struotore 
and  working  of  hoes. 

Hoeing,  on  the  hfgsst  sosle,  and  with  flw 
widest  scope,  is  a  course  of  tillage,  or  of  cleaning 
and  pulverixing,  in  the  intervals  of  the  rows  of 
growing  orops ;  it  constitutes  a  main  part  of  the 
afterHsnUure  of  all  flsld  orops  raised  in  drills : 
and  it  contests  with  the  drill  system  the  honour 
I  of  giving  name  to  the  modem  system  of  cleaning 
and  pulverizing  which  was  introduoed  by  the 
edebrated  Tnll,  and  whioh  hence  was  eallsd  by 
Tull  himself  the  horse-hoeing  husbandry.  The 
chief  implement  in  this  kind  of  hoeing  will  be 
noticed  in  the  article  HoR8£-iioK ;  yet  the  horse- 
hoe  eleans  only  the  elear  intervals  between  the 
drills,  and  requires  to  be  followed  by  the  hand- 
hoe,  for  ri  nv  ving  the  weeds  from  amofig  the 
drilled  plauts  thumselves. 

The  common  hand-hoe  Is  employed  in  tlm  Add 
for  cleaning,  after  thp  horse-hoe,  among  turnips, 
potatoes,  ruta-baga,  and  beans,— for  cleaning  the 
intervals  between  drilled  crops,  such  as  those  of 
com,  whose  rows  are  too  close  to  admit  fit  the 
use  of  the  horse-hoe, — ^and  for  singling  out,  at 
proper  and  equal  distances,  the  phuxts  of  sown 
turnipe  and  ruta-baga  whidi  are  intended  to  re- 
main for  a  crop.  But  the  various  hand4ioes  of 
gardens  and  of  the  homc-fanns  of  parks,  are  em- 
ployed for  loosening  weeds  or  thinning  out  ouIti> 
vated  i^ts,  in  sueh  a  way  that  tlM  dislodged 
stems  and  roots  may  either  be  pidced  up,  or 
raked  off,  or  die  in  consequence  of  losing  radical 
connexion  with  the  soil, — ^for  stirring,  softening, 
and  pulverizing  the  soil,  so  as  to  promote  its 
aeration, — for  drawing  up  soil  around  the  stems 
of  cultivated  plants,  in  order  either  to  multiply 
their  spongioles,  to  increase  their  stability,  or  to 
blan«ii  their  lower  portions,-^attd  for  fonmng 
drills  or  small,  hollow,  linear  ruts  in  the  soil, 
preparatory  to  the  sowing  of  rows  of  seeds.  Some  i 
other  but  less  common  purposes,  also,  are  sought, 
—«u$h  as  the  removal  of  young  moos-plants  from 
nursery  beds,  the  removal  of  lichens,  hepatlcip, 
and  fungi  from  trees,  the  cleaning  of  neglected  ] 
gravel-walks,  the  weeding  of  hedges,  and  the  ; 
scarifying  of  the  soil  in  wide  intervals  between 
drills  of  growing  plants.  Most  hand-hoeing  ope-  , 
rations  must  be  performed  when  both  the  ground 
and  the  weather  are  dry ;  and  a  large  proportion 
of  them  are  widely  difierent  from  one  another  as 
to  at  once  time,  conditions,  and  the  most  Sttit»> 
ble  variety  of  tooL 
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Hand-hoes  are  so  well-known  implementay  and 
hidade  to  verf  many  tarieties,  aad  in  a  oerlain 

degree  are  so  oontroUad  bj&sktoii,  that  we  need 

n-^t  TT^tiro  all.  The  common  draw-hoe  ha«»  sim- 
ply a  plain  blade  or  plate  adjusted  at  right  an- 
gles to  the  shaft ;  and  is  exoeedinglj  tt^vnified 
in  both  the  ahsolute  length  and  the  comprirntivo 
depth  of  the  blade,  Oood  kinds  of  it  roaj  have 
plain  foOT-^omued  Uadct  of  any  length,  from 
two  to  twelve  inches,  according  to  the  nature  of 
the  work  to  be  done,  and  particularly  according 
to  the  required  distances  of  the  plants  in  the 
opexation  of  singling,  nnd  the  compantlTa  loose- 
ness or  adhesiveness  of  the  soil  in  the  operations 
of  cleaning,  stirring,  and  pulverizing.  Yet  in 
oonseqaaiwe  of  ilw  wadge  baing  mmw,  •  boe 
with  a  curved  blade  always  does  its  work  more 
facilelj  than  a  hoe  with  a  straight  blade.  A  su- 
perior Taiiety  of  boe  for  operating  on  very  stiff 
soils  u  fiunished  with  a  prong  or  prongs  on  the 
side  opposite  to  that  of  the  blade;  so  that  when- 
ever a  retractory  clod  is  encountered,  the  boe 
can  be  wbiriod  noad  vaA  made  to  wMk  ftrat 
with  the  pron;:'  nnd  next  with  the  blade. 

A  large  portion  of  the  agTicultare  of  France 
atternate*  with  a  lort  of  gudm  otdtiiw  ao  ai  to 
involve  a  very  largo  aggregate  of  hoeing ;  and 
the  chief  part  of  all  the  tillage  and  other  aoil- 
operations  of  the  vinoyardi  (Mmdats  of  hoeing ; 
ao  tlukt  the  French  are  remarkably  i&ilful  in  the 
nse  of  the  hoe,  and  possess  some,  curious  and 
many  valuable  varieties  of  the  implement.  "  The 
lioe,**  romarits  M.  TlMNiiii,  "li  an  inptomont  of 
universal  use  ;  and  by  it  the  surface  of  the  soil 
can  be  stixred  to  the  depth  of  from  3  to  7  inches, 
«fc  kn  tqpaHM  of  time  uid  bimaa  atrength  than 
hj  moj  odm  manual  implement  whatever.  It 
is  among  mannal  implements  what  the  plough 
is  among  implements  drawn  Uy  cattle.  Pronged 
hoes  are  particularly  suitable  for  gravally,  stony, 
and  clayey  Soils,  and  those  fn!!  of  root-weed^  ;  hnt, 
in  any  soil,  they  require  less  strength  on  the  part 
of  tbe  operator  than  oommon  hoea.**  A  very  fa- 
vourite French  hoe  is  pronged  and  heavy,  and 
requires  the  person  operating  with  it  to  stoop 
very  low,  and  occasions  him  more  labour  than 
the  use  of  the  ipade,  and  tendi^  wban  maob  em- 
ployed by  one  person,  to  induce  upon  him  anchy- 
losis of  the  spine  and  permanent  stooping  and 
dafbtni^.  AaoUier  Vimrah  boo  ia  Kke  a  one- 
sided p!o|[-«in;  another,  like  a  curved  wedge  ; 
another,  like.*  douUe-wedge  or  an  indented 
Made;  aaolber,  Kke  a  ovr^  adae;  another, 
like  a  double  and  opposite-faced  adze ;  another, 
like  a  combination  of  the  adze  and  the  pioV-axe  ; 
and  others  have  forms  different  from  ail  these 
and  from  one  another. 

Some  British  nrrrir'ilturists  have  rpcommend- 
ed  the  heavy  hard-working  French  hoc ;  some, 
the  eonmon  draiMwe,  fimidnd  at  the  Hack 
with  a  prong  or  prongs;  and  some,  the  forked 
hoe  or  hoe  with  deep  and  indented  blade ;  and 
one  distinguished  agriculturist  recommends  a 


hoc  of  two  mutuaUy  di^oinod  and  oonsiderably- 
separata  bladei,  ftr  eleanfaig  both  lidee  of  adiii 

at  one  operation, — another  of  three  mntnallj 
disjoined  but  not  distant  blndt?,  for  singliufi: 
plants, — another  of  three  arched  and  mutually 
disjoined  blades  for  forming  drills  by  drawing,— 
nnd  tiTo  other?,  of  rqually  peculiar  form,  for  other 
and  different  purposes.  A  hoe  invented  by  John 
Booker,  Esq.  has  so  peculiar  a  eoDatracUoo  asto 
cut  well  in  any  direction, — backward,  forward, 
or  to  either  aide }  yet  outs  best  when  moved  dis- 
gonally  baokwazd  and  forward ;  bat  it  does  not 
remove  much  earth,  and  is  most  suitable  for 
mere  cleaning  operatiotta  in  the  intenak  bo* 
twe^  garden  drills. 

The  Dtttdi  hoe  bai  a  variety  of  forma;  bat,  in 
all  instances  is  a  push-hoe  and  not  a  draw 
It  is  peculiarly  stiitable  for  skimming  tlie 
foee  of  aoile,  deuiing  negleeled  kwae  gaidea 
walks,  cutting  the  weeds  at  the  root  of  trees  mi 
hedges,  and  every  other  kind  of  operation  which 
stirs  the  soil  not  more  than  an  inch  deep. — The 
throat-hoe  also  comprises  some  varieties;  but, 
in  a  general  view,  differs  from  the  Dutch  hoe  in 
having  a  sharp  edge  in  the  rear  as  well  as  one  io 
the  Hrent,  and  usually  in  having  the  froiiti«dge 
of  an  angular  outline — The  Spanish  hoc  has  a 
pointed  tongue-shaped  blade,  projecting  from  a 
small  arched  bar,  and  adjusted  at  right  angles 
to  the  shaft ;  and  is  usually  made  of  different 
sizes,  the  larger  for  planting  or  transplanting, 
and  the  smaller  for  hoeing  among  plants^Tbe 
Jmej  boe  hae  an  iron  ring  adljnitedontbeiane 
plane  as  the  shaft,  and  a  sniall  curved  blade  pro- 
jecting at  right  angles  from  the  remote  side  of  the 
ring ;  and  b  better  anited  for  aeraping  paraeitie 
cryptogams  from  trees  than  for  operating  upon 
soil. — The  pick  hoo,  the  Sarthe  hoe,  the  GrenoMe 
hoe,  and  several  of  the  i-  reach  hoes  have  varioubly 
firamed  prongs,  and  are  all  more  or  hns  fitted  to 
do  worV  in  the  garden  analogOlia  lo  that  Wluoh 
grubbers  do  in  the  field. 

HOBIKa  See  Hon. 

HOEING-MACIIINE.   See  Hobse-Hob. 

HOG.  A  genus  of  quadrupeds  of  the  pachy- 
dermatooa  order.  The  generic  characters  are 
four  or  six  incisors  in  the  upper  jaw,  converg- 
ing ;  six  in  the  lower  jaw,  prcv  eting  ;  two 
canines  in  the  upper  and  two  in  the  luwer  jaw, 
very  long;  fenrleen  molan  in  ca^  jaw;  the 
snout  prominent,  truncate,  and  eontainlng  n 
peculiar  bone ;  feet,  cloven. 

Cbimnon  ffcf  mditt  VMoiek^Tlu  eon- 
mon, well-koown,  and  generally  diffused  species, 
Sut  teropfxr.  comprises  the  wild  boar,  the  Chinese 
hog,  and  all  the  varieties  and  breeds  of  the  do- 
mestie  hog.  The  wild  boar  is  the  type  of  this 
species,  and  has  a  short  and  thick  body,  black 
and  bristled  hair,  straight  ears,  and  prismatic 
taeka  which  eunre  outwards  and  slightly  up- 
wards. 

The  aboriginal  hog  of  Kngland,  Wales,  Scot- 
land, Shetland,  Orkney,  and  Ireland,  seems  to 
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have  been  very  little  diversified  by  climate,  and 
not  diversified  at  all  by  the  influences  of  domes- 
tication. The  hog  of  all  parts  of  the  territories 
which  now  constitute  the  United  Kingdom,  was 
for  a  long  time  wild;  it  was  then,  for  a  long 
time,  but  very  rudely,  domesticated ;  and  it  con- 
tinued, till  a  comparatively  recent  period,  to  be 
quite  unaflfc'cted  by  the  niceties  of  modem  im- 
provement. The  SVild  Boar's  Fell  in  Cumber- 
land, and  several  other  wild  tracts  of  land  in 
Britain,  acquired  the  names  which  they  still  bear 
from  being  long  the  haunts  of  the  untamed  boar. 
Mr.  Whittaker,  in  his  Ilistory  of  Manchester, 
states  that  the  wild  boar  roved  over  the  woods 
of  the  parish  of  Manchester  during  many  cen- 
turies after  the  departure  <Tf  the  Romans,  that  it 
gave  the  name  of  Barlow  or  boar-ground  to  a 
tract  in  the  south-west  of  that  parish,  and  that 
it  retained  its  haunts  in  the  wilds  of  Blakely  till 
within  the  last  three  or  four  ages.  Fitzstephen, 
in  his  Description  of  London,  written  in  the  lat- 
ter part  of  the  12th  century,  states  that  boars 
were  among  the  wild  animals  which  frequented 
a  forest  then  surrounding  the  city;  and  other 
authorities  mention  that  the  boar,  till  quite  a 
recent  period,  continued  to  scamper  at  will 
throughout  parts  of  the  New  Forest  in  Hamp- 
shire, and  in  several  other  extensive  hunting- 
grounds  in  both  England  and  Scotland.  The 
flocks  of  swine  which  belonged  to  our  rude  an- 
cestors of  the  middle  ages,  were  in  a  state  but  a 
degree  or  so  better  than  absolute  wildness ;  and 
the  swine-herds  who  looked  after  them  were  so 
singular  a  class  of  men,  and  lived  so  constantly 
among  adventures,  that  they  figure  in  legend 
and  romance  nearly  in  the  same  wild  and  won- 
drous manner  as  their  contemporaries,  the 
Knights-errant.  Dr.  Hibbert,  in  a  paper  in  the 
Transactions  of  the  Antiqimrian  Society  of  Scot- 
land, furnishes  the  following  curious  notice  re- 
garding the  domesticated  possession  of  swine  on 
a  manor  in  Lancashire  in  the  third  decad  of  the 
16th  century: — "The  swine  of  the  lord  of  the 
manor's  tenants  were  allowed  to  range  in  the 
demesnes  of  the  town  from  the  latter  end  of 
August  until  sowing  time,  provided  that  they 
were  properly  ringed  and  did  no  harm ;  in  de- 
fault whereof,  the  owner  was  to  loose  him  to  the 
lord  4d.  or  by  this  sum  redeem  him  from  poind- 
age.  The  brewer  who  brewed  to  sell,  and  the 
miller,  were  allowed  to  keep  three  swine;  the 
tenants  who  had  land  in  the  fields,  two  swine ; 
and  he  who  held  no  land  might  have  one  swine." 
Some  very  curious  laws,  likewise,  are  on  record 
for  regulating  property  in  swine  during  the 
middle  ages  ;  but  neither  they  nor  the  other 
documents  afford  a  hint  that  any  such  distinc- 
tions among  swine  were  then  known  as  are  now 
called  breeds  or  varieties. 

The  hogs  which  arc  still  most  common  in  the 
TTighlands  and  Western  Islands  of  Scotland  may 
probably  be  regarded  as  the  least  altered  descen- 
dants of  the  swine  of  the  ancient  Bntons.  They 


are  very  small  in  sise,  and  neither  white  nor  yellow, 
but  of  a  uniform  grey  colour,  and  have  a  shaggy 
coat  of  long  hairs  and  bristles.  They  wander  and 
feed  on  the  hills  in  the  same  manner  as  sheep  ; 
and  live  all  the  year  round  on  roots  and  natural 
herbage,  and  without  any  artificial  shelter.  Mr. 
Culley  says,  "  They  are  a  small  thin-formed  ani- 
mal, with  bristles  standing  up  from  nose  to  tail, 
and  exceedingly  bad  thrivers.  We  met  with 
considerable  herds  of  them  upon  the  moors  in 
dii!*erent  parts,  picking  up  the  wild  berries,  espe- 
cially about  Thurso  in  Caithness."  But  when 
driven  to  the  Lowlands,  they  readily  fatten,  and 
attain  a  considerable  bulk ;  and  even  among 
their  native  moors  and  mountains,  without  the 
aid  of  any  artificial  feeding,  they  get  into  good 
condition  and  yield  excellent  pork  in  autumn. 

The  Shetland  hog  is  a  small,  ill-shapen, 
brindled,  disagreeable-looking  animal,  the  very 
beau-ideal  of  one  of  the  ugliest  and  least  tame- 
able of  the  wild  boars,  yet  scarcely  larger  than 
an  English  terrier.  It  has  either  a  brown,  a 
black,  or  a  dunnish-white  colour,  a  remarkably 
strong  nose,  sharp-pointed  ears,  and  an  exceed- 
ingly arched  back,  clothed  with  long,  stiff,  erect 
bristles.  It  is  often  very  lean,  but  readily  ad- 
mits of  being  artificially  fattened ;  and  its  pork, 
in  the  former  case,  is  proportionally  coarse, — but, 
in  the  latter,  is  sweet  and  delicate,  and  may  be 
cured  into  excellent  haras  and  bacon.  It  very 
generally  roams  unrestrained,  and  roots  up  pota- 
toes, turnips,  com,  and  other  field  crops,  and 
makes  war  on  some  kinds  of  its  fellow-animals, 
and,  BO  far  from  being  a  profit  to  the  commu- 
nity, is  a  devastator  of  the  country  and  a  com- 
mon pest.  *'  This  lordling  of  the  Shetland  scat- 
holds  and  arable  lands, "  says  Dr.  Hibbert, 
"  ranges  undisturbed  over  his  free  demesnes, 
and,  in  quest  of  the  roots  of  plants  or  of  earth- 
worms, hollows  out  deep  furrows  and  trenches 
in  the  best  pastures,  destroys  in  his  progress  all 
the  nests  which  he  can  find  of  plovers,  curlews, 
or  chalders,  and  bivouacs  in  some  potatoe-field, 
which  he  rarely  quits  until  he  has  excavated  a 
ditch  large  enough  to  bury  within  it  a  dozen 
of  fellow-commoners  of  his  own  size  and  weight. 
Nor  is  the  reign  of  the  petty  tyrant  altogether 
bloodless :  when  a  young  lamb  is  just  dropped, 
it  is  then  that  he  foams,  and,  as  Blackmore  has 
pompously  sung, '  flourishes  the  iv'ry  war,'  never 
quitting  his  ground  until  the  grass  is  tinged 
with  the  red  slaughter  of  his  victim." 

The  Orkney  hog  is  very  small  in  size,  and  seldom 
weighs  upwards  of  60  or  70  pounds.  Its  colour 
is  variable;  its  nose  is  exceedingly  strong;  its 
cars  are  erect  and  sharp-pointed ;  and  its  back 
is  clothed  with  long  bristles.  It  roams  on  the 
moors  in  the  manner  of  the  Highland  hog ;  and 
commits  depredations  in  a  similar  style  to  the 
Shetland  hog ;  and  is  far  more  mischievous  on 
arable  lands  than  even  the  largest  kinds  of  Eng- 
liBh  hogs.  It  yields  passably  good  pork  when 
killed  fresh  from  the  moors;  and  is  capable  of 
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being  fkttened  tnd  awMieiwd  into  exodlmt  nw 

torial  for  ham3  and  bacon  by  artificial  foeding. 
Its  hair,  though  short,  is  fabricated  bj  the  aa- 
tivea  into  ropoe,  whioh  serve  better  tbaa  tbe 

strongest  hempen  ones  for  tho  perilous  purposes 

of  suspondin^  the  j»athcrer«  of  aea-fowls'  eggs  on 
the  cliils  and  beetling  precipices  of  the  mural 
coast. 

The  ol(i  h  ^p^  of  the  sonthcrn  parts  of  Scotland 
and  of  almost  all  parts  of  Engkad,  pastes  up  by 
nttmeroaa  and  nearly  imperceptible  gradations 
from  the  small  aboriginal  h<i{^  of  tho  Scottish 
Highlands  to  an  animal  of  much  larger  size,  but 
generally  quite  similar  to  it  in  configuration  and 
faAfaiti.  Its  shape  is  Inmpiahf  uncouth,  and  wildly 
coarse;  its  bones  are  comparatively  lar^c ;  it3 
ears  are  large,  long,  tiapping,  and  pendulous ;  its 
nose  is  long  and  powerful ;  its  ahoolden  are  low ; 
its  bacl<  ia  archod  and  narrow  ;  its  limbs  are 
long ;  and  its  colour  is  considerably  diversified, 
but  in  geucnl  is  either  whitish  throughout  or 
wiiitiBh  spotted  with  black.  It  is  a  prolific 
breeder,  and  often  attain.^  a  huge  size  whr-n  judi- 
ciously managed  from  the  outset,  and  fattened  at 
the  age  of  two  or  three  yenn ;  7«t  it  is  oonstitv- 
tionally  lanTc,  lean,  hun;Try,  and  voracious, — con- 
suming enormous  quantities  of  food,  very  slowly 
aooanuilatiag  ilcsh  or  ^t,  and  making  miserable 
compensation  in  tlu-  bulk  of  ita  p  >rk  for  the  bulk 
of  its  provender.  But  both  this  large  animal 
itself,  and  tbe  many  gradaUons  of  tlie  descen- 
dants of  the  nboriginal  British  hog  intermediate 
between  it  and  thr;  ugly,  wild,  grinning  dwarfs 
of  the  Sootiieh  Highlands  and  Islands,  have 
everywhere  beoome  tmoororaon  in  their  unmiasd 
or  dliaracteristic  state,  and  in  many  distriotshnve 
been  either  obliterated  by  bold  and  long-con- 
tinued  crossing,  or  exterminated  by  the  universal 
adoption  of  better  breeds. 

The  old  Irish  hog  closely  resembles  one  of  the 
worst  specimens  of  the  large  old  British  hog. 
It  is  ugly,  bony,  raBor^baelced,  lank,  large,  coarse, 
greedy,  a  voracious  enter,  a  most  unkindly  feeder, 
and  exceedingly  difficult  to  fatten  ;  and  even  in 
its  best  state,  it  yields  pork  and  bacon  far  infe- 
rior to  tiloee  of  almost  all  the  improved  breeds. 
Its  best  n^comuiendation  is,  that  it  has  disap- 
peared from  all  the  comparatively  enlightened 
parts  of  frehwd,  and  b  rapidly  disappearing  from 
even  the  remote  and  roost  neglected  districts. 
Yet,  with  unutterable  absurdity,  it  is  still  pre- 
ferred to  every  other  hog  by  a  few  of  those 
half-mad  antiquity-loving  peasants  who  can  sec 
nothing  but  horror  and  ruin  in  any  kind  of 
deviation  from  the  practices  of  their  fathers. 

The  Chinese  ho;,  represented  in  Pigurt  8, 
ri'Ue  XXXVn.,  has  bi?  Ml  a  main  source  of 
the  variations  and  improvements  in  the  mo- 
dern breeds  of  British  swine.  The  tfpe  of  it 
occurs  in  Siam,  and  in  the  regions  immediately 
adjacent  to  that  country;  and.  thongh  generally 
called  Chinese  by  Britons  and  Americans,  is  more 
properly  onlled  Siamese  bjr  the  Frenoh.  Its 


length  of  body  is  3|  feet ;  its  length  of  tul  is  9 
inches  ;  and  its  height  at  tbe  elsDulder  is  20 
inches.  Its  eyes  are  surrounded  by  a  slight 
tinge  of  flnme-eolonr;  Itsesn  are  short»sti^k, 
and  fiexible ;  its  skin,  except  on  the  btUy,  is 
black  ;  and  its  hair  is  soft  and  somewhat  silkj 
on  the  body,  stiff  and  thick  on  the  head  sal 
back  of  the  neck,  frizzly  on  the  cheeks  and 
under-jaw.  thin  on  the  other  paxts^  and  geoenlfy 
hard  and  black. 

l%e  typal  or  sfarietly  pare  Ohinese  or  9mm 
hog  is  too  delicate  in  structure  and  tender  in 
constitution  to  be  adapted  to  countries  very  dif- 
ferent in  climate  from  Siam ;  but  subvarieUes  of 
it,  and  crosses  from  iL  are  distributed  through- 
out the  Indian  ArchijRjlago,  some  of  the  !>^l:if  i« 
of  Polynesia,  many  of  the  eastern  and  ctuicol 
parts  of  Asia,  and  even  far-^Hstant  parts  of  AfriM ; 

and  seve  ral  ■  r  even  many  of  these  have,  in  modern 
times,  been  introduced  to  Australia,  to  Araerics, 
and  to  Europe,  and  have  very  powerfully  cor- 
rected the  bad  properties,  and  improved  the  good 
ones,  of  the  aboriginal  hogs  of  Britain,  and  of 
other  domesticated  descendants  of  the  wild  Uor 
of  Europe.  Thne  very  diatinet  sabvaxieties  ef 
the  Chinese  hog  have  now  for  a  long  time  been 
in  Britain, — the  black,  the  white,  and  the  tawny ; 
but  Mr.  OttOey  enumerates  seven ;  and  any  rigid 
systomatist,  who  should  reckon  not  only  pure 
oriental  crosses,  but  mixtures  of  these  with  the 
British  breeds,  might  probably  reckon  up  a  good 
many  seerea.  Bat  all  the  real  Chinese  in  Brit^ 
may,  far  more  conveniently,  be  described  as 
strictly  one  variety,  divorsified  in  colour,  some- 
times  whiter  eometimes  bfau^  sometimes  irregn* 
larly  paUibsd  with  black  and  white,  frequently 
dark  grey,  and  occasionally  of  a  sandy  hue, — 
some  better  shaped  than  others,  some  hardier, 
and  some  more  prolific, — but  all  compact-bodied, 
well-formed,  email -limbed,  thiti- oared,  small- 
headed,  thick-necked,  thin-skinned,  and  with 
the  head  so  a^usted  to  the  body  that,  when  tbe 
animal  is  fattened,  the  whole  snout  except  the 
extremity  looks  as  if  absorbed  into  the  body. 
The  Chinese  hog  is  not  easily  reared,  and  seldom 
attains  a  greater  weight  than  from  10  to  IS 
stono«?  nt.  tho  ago  of  one  year,  or  of  from  16  to 
18  stones  at  the  age  of  two  years.  Its  flesh  is 
delicate  and  very  exoellent;  yet  ia  ^Killked  by 
some  fastidious  persons  on  aooouat  of  the  koi- 
mal's  being  so  easily  fattened. 

The  cross-breeds  l>etweon  the  Chinese  bog 
and  the  aboriginal  British  hog  —  particularly 
such  a<?  largely  retain  the  British  character — 
may  be  described  as  combining  much  of  tbe 
siae,  most  of  the  adaptations,  and  all  the 
hardiness  of  the  aboriginal  "Hritish  with  a  large 
proportion  of  the  tine  form,  q^uiet  disposition, 
IdndlinesB  of  feeding,  aptitude  to  &tten,  and 
delicacy  of  flesh  of  the  Chinese.  "  By  a  miitoie 
of  the  Chinese  black  swine  with  those  of  the 
krger  British  breeds,"  says  Mr.  Wilson,  "  a  kind 
has  been  produeed  possesring  qnalttica  cuperJor 
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to  those  of  either  of  the  parent  stock.  They 
are  extremely  prolific,  arc  sooner  fattened  than 
the  larger  kinds  upon  a  more  slender  supply  of 
provisions,  and  they  cut  up  when  killed  to  more 
useful  and  convenient  portions.  Another  breed 
which  may  be  classed  under  this  head,  was  intro- 
duced into  this  kingdom  about  the  beginning  of 
the  present  century.  It  was  produced  from  an 
emancipated  wild  boar  brought  from  America, 
and  a  sow  of  the  improved  Chinese  breed.  It  is 
extremely  prolific,  and  the  colour  of  the  pigs  is 
highly  diversified.  Some  are  striped  longitudi- 
nally with  brown  and  black,  others  w^ith  black 
and  blue,  or  black  and  white.  The  original 
boar  was  of  a  rusty  brown  colour.  The  finest 
of  the  Chinese  breed  are  remarkable  for  the  deli- 
cacy of  their  appearance,  for  their  thin  transpa- 
rent ears,  their  small  head,  and  short  but  slender 
legs.  They  are  perhaps  too  small  for  bacon  ;  but 
for  roasting-pigs  and  the  most  delicate  pork  they 
stand  unrivalled.  The  larger  sort,  which  weigh 
10  or  12  stones  when  about  a  year  old,  and  have 
therefore  a  strong  cross  of  the  native  breed,  are 
recommended  as  very  suitable  for  arable  farms, 
where  their  provender  is  picked  up  chiefly  in  the 
fold-yards," 

The  Berkshire  hog  is  one  of  the  most  distin- 
guished of  the  somewhat  pure  English  breeds, 
and  has  long  been  very  generally  distributed 
through  the  greater  number  of  the  good  hog- 
feeding  districts  of  England.  The  original 
breed,  or  the  hog  whence  the  present  breed 
■prang,  was  large  in  bulk,  great  in  length,  thick, 
long,  and  not  proportionally  deep  in  the  body, 
short  and  very  bony  in  the  legs,  heavy  and  ill- 
shapcn  in  the  ears,  somewhat  crooked  in  the 
snout,  generally  a  slow  feeder,  but  always  capa- 
ble of  attaining  a  very  great  weight.  It  was 
improved,  in  the  first  instance,  by  crossing  with 
the  wild  boar, — next,  by  frequent  and  judicious 
crossings  with  the  best  extraordinary  specimens 
of  its  own  variety, — and  next,  by  limited  crossing 
with  the  Chinese  breed  ;  and,  according  to  the 
opinion  of  very  many  professional  hog-feeders,  it 
requires  to  be  crossed  every  sixth  or  seventh  year 
with  the  Chinese  breed,  in  order  to  prevent  its  de- 
generating in  both  the  goodness  of  its  form  and  the 
excellence  of  its  flesh.  The  improved  or  modem 
Berkshire  hog  is  shorter  in  the  body,  longer  in 
the  leg,  lighter  in  the  head,  and  less  voluminous 
in  the  bone,  than  the  original  hog.  It  has  in 
general,  a  reddish,  rufous-brown,  or  tawny  white 
colour,  spotted  with  black  or  brown.  Its  coat  is 
coarse  and  curly,  and  quite  out  of  character  with 
the  comparative  fineness  of  both  the  skin  and 
the  flesh  ;  its  body  is  thick,  compact,  and  well- 
formed  ;  its  legs,  notwithstanding  their  being 
longer  than  those  of  the  unimproved  hog,  are 
still  short ;  its  head  is  wcll-poiscd ;  and  its  ears 
are  large,  and  sometimes  hang  over  the  eyes,  but 
generally  stand  somewhat  forward.  It  fattens 
with  comparatively  great  rapidity ;  but  though, 
both  hardy  and  very  thriving  when  well  kept,  it  i 
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very  speedily  loses  condition  or  declines  into  a 
bad  state  when  ill  fed.  It  usually  attains  a  very 
great  size,  and  averages  a  weight  of  from  60  to 
CO  stones ;  and,  under  good  management  and 
other  favourable  circumstances,  it  occasionally 
attains  the  enormous  weight  of  from  90  to  100 
stones,  or  even  a  little  more.  A  Berkshire  hog, 
fed  long  ago  by  Mr.  Lawton  of  Cheshire,  mea- 
sured 9  feet  H  inches  from  the  nose  to  the  end  of 
the  tail,  and  4  feet  5)t  inches  in  height,  and 
weighed,  when  alive,  12  cwt.  2  qr.  10  lb.  The 
improved  Berkshire  breed  yields  exceedingly  fine 
bacon  ;  and  is  altogether  one  of  the  most  impor- 
tant breeds  in  Britain. 

The  Hampshire  hog  is  very  large  in  size  ;  it  is 
longer  in  the  body  and  the  neck  than  the  Berk- 
shire hog,  but  is  not  so  compactly  fonned  ;  it 
has,  for  the  most  part,  a  white  colour,  cither 
uniform  or  spotted  ;  and  it  fattens  well,  attains 
a  large  bulk,  yields  excellent  flesh,  and  is  well 
suited  for  large  bacon  and  hams. 

The  Sussex  hog  attains,  at  full  growth,  an 
average  weight  of  from  18  to  20  stones.  It  is 
readily  distinguished  by  the  peculiar  markings 
of  its  colour  ;  for  it  is  commonly  black  and 
white  but  not  spotted,  or  frequently  black  at 
both  ends  and  white  in  the  middle. 

The  old  Essex  hog  is  a  great  eater  and  a  ready 
fattener,  but  has  a  restless  disposition,  and  often 
consumes  more  than  it  is  worth,  and  has  gone 
quite  out  of  repute.  Its  colour  is  cither  white 
or  black  and  white ;  its  coat  is  very  bare ;  its 
head  is  long  and  sharp;  its  body  is  long  and 
flat;  its  back  is  roundish;  and  its  bones  are 
somewhat  small. 

The  modem  Essex  hog,  or  Essex  half-black,  is 
a  descendant  of  the  Berkshire  hog,  and  was 
introduced  to  Essex  by  the  late  Lord  Western. 
Its  colour  is  black  and  white ;  its  coat  consists 
of  short  hair  ;  its  skin  is  thin  ;  its  nose  is  short 
and  snubby ;  its  head  and  ears  are  not  so  large 
as  those  of  the  Berkshire  hog ;  its  body  is  broad 
and  deep;  its  hind-quarters  are  ample  and  fleshy; 
and  its  bones  arc  comparatively  small  and  fine. 
It  grows  rapidly,  fattens  well,  and  yields  prime 
material  for  hams  and  bacon ;  and  it  has  come 
into  high  repute,  and  now  ranks  with  the  Berk- 
shire hog  as  one  of  the  iMist  breeds  in  Britain. 

The  Cheshire  hog  frequently  attains  a  gigantic 
size.  Its  colour  is  sometimes  entirely  white,  but 
more  commonly  a  mixture  of  large  patches  of 
white  and  black,  or  of  white  and  blue  ;  its  skin 
is  loose ;  its  bones  are  large ;  its  legs  are  long  ; 
its  head  is  large  ;  its  ears  are  very  lung ;  and  its 
body  is  extremely  long,  but  is  narrow  in  propor- 
tion to, its  other  dimensions. 

The  Shropshire  hog  is  large  and  coarse.  Its 
colour  is  white,  with  black  and  sometimes  sandy 
patches  ;  its  bone,  hair,  and  bristles  are  super- 
abundant ;  its  coat  is  harsh  and  almost  wiry ; 
its  head  is  coarse,  sharp,  and  long ;  its  ears  are 
large ;  its  body  is  deep  and  flat ;  and  its  legs  are 
long,  firm,  and  not  very  symmetrically  set.   It  ia 
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neither  so  vdklbnBQ^  w  tarily  fiittemd,  nor  fo 

eooaomically  ftd  aa  the  Berkshire  bog ;  and  yet 
it  has  lont?  hf<'n  held  in  estimation  by  digtillers, 
aad  other  parties  who  caa  atlurd  it  a  profusion 
of  food;  ud  it  very  aominoiilj  atttfas  ft  «ai|^t 
of  between  40  and  60  stoncB. 

The  Budgwiok  hog  is  the  Urgest  in  Britain, 
and  is  reared  aroond  the  village  of  Budgwiok  on 
the  borders  of  Sussex  and  Surrey.  It  often  at- 
tains a  prodigioos  size ;  and,  at  two  jeaxs  of  age, 
Bometimes  weigha  iwloa  aa  mueli  aa  almoek  any 
other  kind  of  hog  of  iho  sane  agaw  It  thrives 
and  fattens  without  any  special  care  ;  it  probably 
has,  at  two  ye^irs  of  age,  an  average  weight  of 
70  or  72  stones ;  and  it  ia  paoufiaily  anitable  for 
such  hog-feeders  as  can  pvc  th<"ir  swine  but 
aeoend-rate  attention,  and  are  anxious  for  large 
bulk  and  weight  without  being  equally  solieitmia 
for  prime  quality  of  flesh. 

The  Wobum  hog  ia  well-formed,  large,  and 
very  prolific  Ila  odour  is  generally  a  white  or 
whitish-brown,  marked  with  spots  of  different 
hues  ;  its  head  is  stnall ;  its  body  is  rotin  led  ;  ami 
its  limbs  are  small.  It  grows  rapidly,  fattens 
wen,  and  has  the  repalatioo  of  being  a  more 
economlcnl  fet'-Lr  than  most  other  varieties  of 
hog.  It  was  introduoed  by  the  late  Duke  of 
Bedfind. 

The  Northampton  hog  a  well-formed,  dccp- 
nded,  middling-boned  animal,  formerly  second 
in  request  in  the  midland  counties  to  only  the 
Beikahlre  and  the  Shropshire  hogs,  but  now 
very  generally  supplanted  by  the  Dishley  or  New 
Leioester  breed.  Its  colour  is  white;  its  size, 
especially  the  enbvariaty  of  H  ftnnerly  bred 
about  Naseby,  becomes  mormoua ;  its  Ir^r^  nre 
very  short  j  and  its  ears  are  much  larger  than 
theae  of  fbe  Shtvpehlxe  bog,  and  eweep  along  the 
ground,  before  its  nose,  and  almost  blinding  its 
eyes.  Its  disposition  leema  to  be  oanaoaUy 
gentle. 

The  original  Leicester  K  g  hasnUi^i^pottad 

colour,  well-formed  head  and  ears,  and  n  large, 
deep,  flatHsided  body.  The  Piaiiley  variety  was 
reared  by  the  eddmted  Bakeweil;  and  baa 
acfjiiirrd  the  ftime  not  only  of  being  an  excellent 
kmd  of  hog  in  itself,  but  of  forming  a  good  source 
of  general  improvement  by  eroeringa  with  other 
breeds.  It  is  finc-boQed,  olcan-shaped,  and  of  neat 
and  almost  elegant  appearance ;  and,  when  full- 
sizod  and  well-fattened,  it  seems  almost  a  ball  of 
meat,  as  thick  as  it  is  doep,and  as  deep  as  it  is  long, 
its  belly  nenrly  toucliing  tho  ^rround,  and  its  evep 
and  snout  looking  as  if  they  were  almost  absorbed 
into  the  body.  It  haa  n  hwger  preportlen  of  fleeh 
in  comparison  to  its  bone  and  its  fTul  than  pro- 
bably any  other  variety  of  hog;  and  yet  it  is 
slow  of  growth,  and  aonewhat  tender  in  oomU- 
tution,  and  requires  much  food  to  mako  it  fat- 
ten ;  and  it  possesses  the  additional  disadvantage 
of  not  being  so  prolific  as  roost  other  breeds. 

The  Norfolk  hog  is  hardy  and  prolific,  and  can 
be  caaiiljr  and  greKt^  improied  bj  oroanng,  but 


ia  othenfiae  of  ininrfer  duuraoier.  Ita  edhKir  ia 

either  white,  striated,  bluish,  or  of  other  hues  and 
variegations ;  its  skin  is  thin  ;  ita  ears  are  short; 
its  body  is  small ;  and  its  flesh  serves  butter  fur 
pork  than  as  material  for  hams  and  bacon.  The 
offspring  of  a  cross  lietween  the  Norfolk  breed 
and  either  the  Berkshire  or  the  Pishley  hog 
pomemoa  %  good  aggregate  of  valvable  proper- 
ties. 

The  Suffolk  hog  is  a  small  and  somewhat  deli- 
cate animal;  and  attuna  an  average  weight  at 

from  16  to  19  stones.  Ita  hair  is  short  and  vmy 
bristly ;  its  forehead  \?  hroad  ;  its  back  is  narrow; 
ita  lx*Uy  is  pendent ;  its  legs  are  high ;  and  its 
general  form  is  mora  poggidi  than  that  of  the 
Norfolk  hog.  It  seems  to  possess  a  large  inter- 
mixture of  the  white  Chinese  breed,  and  has 
been,  for  n  oonaiderabla  period,  in  eomewbat 
high  estimation  ;  yet  it  eats  a  comparatively 
vast  quantity  of  food,  and  is  by  no  nwans  a 
kindly  or  eoonomiQal  fteder. 

The  Wiltshire  bog  was  fimnerly  in  aome  re- 
quest ;  but  has  been,  in  a  great  mea?are,  oblite- 
rated by  crossing  with  thu  Borkshiru  and  other 
breeds,  and  laooeeded  by  a  variety  of  smaller  size 
and  better  properties  of  ficsh  nnd  feeding.  Its 
colour  is  light;  its  bone  is  round}  its  ears  are 
pointed  and  of  medivm  liae ;  and  ita  body  la  long 
and  low,  with  a  depression  at  tho  tbooidera,  and 
an  elevation  at  the  rump. 

The  original  Torkshire  hog  is  a  large  animal, 
and  probably  the  very  worst  of  the  large  bioge  of 
Britain.  It  haM  tho  advantage  of  being  a  more 
economical  feeder  and  a  more  rapid  fattencr  than 
aoma  of  the  better  variatiea;  but  it  thrivee  in  in 
the  sty  during  winter,  and  it  is  always  long  in 
the  legs  and  weak  in  the  loins,  and  frequently 
feeble  or  positively  unsound  in  oenetitotioB. 

The  Herefordshire  hog  is  a  descendant  of  the 
Shropshire  hog ;  and  is  large  in  size,  and  toler- 
ably good  and  oligiUe  in  aggregate  properties ; 
yet  it  cannot  bear  compaiiaon  with  the  Berk- 
shire hog,  and  doea  not  poawaa  aaj  peculiar  re- 
commendations. 

The  Qloucoetar  hog  la  fenerafly  white }  ft  haa 
two  wattles  hanging  from  the  throat ;  and  it  is 
long,  tall,  and  of  large  pv/p  But  it  is  inferior 
both  in  Ibrm  and  in  aggr*  g:U;>  properties,  not 
only  to  the  Berkshire  hog,  but  also  to  the  Shrop- 
shire and  the  Hampshire  hogpi,  and  to  aoma  other 
large  breeds. 

The  original  Idnoolnshire  hog  has  some  resem- 
blance to  the  old  Northampton  hog.  Its  colour 
is  white  or  lightish ;  its  eoiJL  is  curly  and  has  a 
eomewbat  wooQy  appeaiaaee;  and  ita  body  ia  of 
medium  size.  This  breed  thrives  well  when 
young;  but  is  much  inferior  to  some  other 
breeds  for  the  purpoeea  of  thorough-feeding,  and 
of  conversion  into  bacon  and  hams. 

The  small,  white  English  hog  occurs  in  many 
districts,  and  is  particularly  abundant  in  the 
northern  counties.  Iti^  (  u<>iir  is  white;  itai 
and  neck  are  well-formed  ^  its  eaia  alondi 
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what  downward ;  ita  bo^  !•  thick,  oompftOt,  voA 

well-shaped ;  and  its  l«'f»s  are  short. 

The  Lowland  Scottish  hog  woa,  at  a  recent 
period,  "nty  general  thfoaghoafe  the  Mmtiieni 
half  of  Scotland ;  but  is  now,  in  a  main  degree, 
obliteratifi  and  supplanted  by  croseingg  with  the 
Chioeee  and  the  English  breeds.  It  i«,  when 
uninpiofMl  «r  ftfm  whoi  not  niMli  ■Itered  by 
crossing,  a  very  unprofitable  animaL  Its  colour 
is  a  dingy  white  ;  its  lej^  are  long  ;  its  body  is 
comparatively  light  and  narrow;  and  its  ridge, 
from  nose  to  tail,  it  tntauHiiited  by  »  nmgt  of 
erect  bristles. 

The  swing-tailed  hog  is  a  useful  variety  of  the 
smaller  class  of  swine ;  it  has  much  weight  pro- 
portionately to  It*  aife ;  and  it  is  quite  haidy  in 
constitution  and  in  habit;;  nf  feeding. 

The  Tonqoin  or  Tonquey  hog  is  a  croes-breed 
IwtwMft  the  Ohlnete  ftna  the  Bn-kdiira  wrieties ; 
it  possesses  sufficiently  distinctive  and  steady 
charnctrr?  to  occtipy  the  rank  of  an  independent 
breed ;  and  it  has  many  excellent  properties  in 
itself,  and  alio  Mmt  wdl  tot  improving  some 
other  breeds  by  crossing. 

The  black  hog  of  the  south-western  parts  of 
Coatiaeotal  Europe  is  a  native  of  Africa,  and 
WM  fotnierty  oonmoo  la  many  paiti  of  Pnnoe, 
and  is  still  common  in  Italy  and  Spain,  and  was, 
a  oonstdoraWe  time  ago,  introduced  to  Potith 
America,  and  has  there  increased  and  spread 
into  a  sarpiriaiiii^y  multltttdinotts  and  fiiMx- 
tended  race.  It  has  a  cout  of  rather  fine  hair ; 
it  grows  rapidly;  it  does  not  fatten  weU,  but  is 
by  no  means  fiasttdioas  as  to  either  food  or  treat- 
ment; ud,  wlimi  kepi  upon  the  banana  and 
ultimately  fiiMened  With  inaise>  it  yields  aioel- 
lent  desh. 

The  Freadh  varietiea  of  the  hog,  common  in 
the  tinio  of  Bufibn,  were  genorally  bad ;  and 
even  most  of  those  of  the  present  iky,  in  spit* 
of  many  Ganges  and  Some  improvements,  are 
fu  from  being  good.  Tho  old  bofs  of  Tivaiaii 
and  the  nmtk  <^  Fiaiioa  were  white,  and  thoaa 
of  Dauphiny,  Languedoc,  and  Provence  wem 
black.    The  present  hog  of  the  Fays  d'Ange 
ntfcaina  tlia  weight  of  000  Um^  and  hat  white, 
ooaiaa^  tpaiM  hair,  small  bones,  a  small  and 
sharp-pointed  head,  narrow  and  pointed  ears,  a 
long  body,  and  strong  and  broad  legs.  The  pre- 
sent hog  of  Ptrfton  attaint  a  weight  of  not  more 
than  600  lbs.,  and  has  coarse  bristles, large  bones, 
a  lonjr,  thick,  pointed  and  projecting  head,  large 
and  peadulotts  ears,  a  long  body,  and  broad  and 
otron^  ftot.  Tho  present  hog  of  Perigord  hat 
black  hairs,  a  thick  and  short  neck,  and  a  broad 
and  compact  body ;  and,  by  crossing  with  other 
breeds,  has  produced  the  pied  swine  which  are  so 
eoanMm  in  tho  tooth  of  France.  The  present 
hog  of  Champagne  has  white  hair,  broad  pendent 
ears,  a  harge  body,  and  fiat  sides,  and  does  not 
fatten  weiL   The  present  hog  of  Boulogne  is  a 
eroaa  between  the  Berkshire  hog  and  one  of  the 
oommoa  old  brteda  of  Viaaoa;  il  it  gtneiaUy 


white,  and  has  very  broad  ears;  and  it  fattens 
rapidly  and  well,  and  attains  considerable  size 
and  weight  The  hog  known  in  Fnuoo  under 
the  aaaw  of  Poee  do  Nobltt  appeaia  to  have  been 
derived  firom  the  breed  which  was  obtained  in 
England  by  crossing  an  Angto-Ohinate  tow  with 
an  emancipated  American  boar. 

Tho  Jttibad  hog  hat  laige  and  pendent  oars, 
an  elongated  body,  a  somewhat  curved  back,  and 
long  legs ;  and  it  attains  so  considerable  a  size 
as  to  yield,  in  its  second  year,  from  200  to  300 
Flrendt  Uvret  of  lard.  Thit  bread  naket  a  oon- 
siderable  figure  in  coiumcrcc 

The  most  peculiar  and  characteristic  of  the  so- 
▼eral  Swedish  varietiM  of  the  hog,  is  supposed  to 
contain  n  onst  of  tiw  wild  boaTi  and  hat  a  broad 
hrnd,  an  upward-tnrnr^d  snooft,  foijertok  oars, 
a  long  body,  and  long  legs. 

Most  of  the  hogt  of  Poland  and  European 
Russia  have  a  reddUh  or  yellowiah  odour,  and 
are  small  in  size. 

The  Zealand  bog  is  a  cross  of  some  native 
broed  with  tlwChinete  lu^;  it  hat  oreot  oars,  a 
short  body,  a  strongly  bristled  back,  and  a  small 
tail ;  and  it  attains,  about  the  end  of  its  tOOOnd 
year,  a  weight  of  from  160  to  240  lbs. 

Bo  Wltfte  hog  it  also  a  crott  between  tone 
natirt  breed  and  the  Chinese  hog ;  it  is  somewhat 
larger  than  the  Pore  de  Nobles ;  and  it  fattens 
easily,  and  is  very  productive.  Its  colour  is 
white;  itt  eoat  it  thiek  on  fho  upper  part  of  the 
neck,  but  much  thinner  on  the  back ;  its  head 
is  straight  and  fino ;  its  ears  are  of  medium  size ; 
its  neck  is  thick  and  round;  its  shoulders  are 
broad  and  Strong;  itt  flankt  art  broad t  Htback 
is  r:trairht ;  its  croup  is  long,  broo4  ud  roond- 
ed ;  and  its  legs  are  short. 

The  h<^  of  the  east  of  Europe  are  remarkable 
for  their  tiat;  and  have  a  deep  gray  otdour,  and 
very  long  cars  ;  hut  ihv.j  nrt  compamtively  un- 
proUfio,->-a  sow  of  the  broed  having  seldom  more 
than  four  or  five  pigs  at  one  farrowing. 

The  Westphalian  hogs  resemble  the  hogs  of 
the  east  of  Europe  in  size  anrl  gcncrti]  appear 
ance,  but  differ  widely  and  advantageously  from 
then  in  proUfielty,  every  tow  having  generally 
from  ten  to  twelve  pigs  in  a  litter. 

The  hogs  of  Bavaria  are  remarkable  for  the 
smaltness  of  their  bones,  and  for  the  readiness 
with  whiob  tiiey  take  on  M. 

The  smooth  or  short-legged  hog  occurs  in 
Spain,  Portugal,  Savoy,  and  the  north  and  south 
of  Italy;  and  is  the  porker  from  which  the  ori- 
ginal well-known  Bologna  tanaagot  were  pre- 
pared. It  is  a  descendant  of  the  Chinese  hog, 
and  continues  to  be  closely  allied  to  that  animal. 
It  is  of  small  size,  and  very  productive,  and  fat- 
tent  to  to  ononnout  a  degree  that  itt  beOy  tomo- 
timcs  trails  upon  the  ground.  Its  colour  is  com- 
monly coppery,  but  sometimes  a  bright  fiery  red ; 
its  bristles  are  short  and  slender ;  its  skin  is  very 
thin ;  its  head  is  nnotoall^  short ;  its  jaws  are 
think;  itt  fonhead  it  ttunted;  iU  frontal  dcin 
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falls  in  folds  abore  the  eyes ;  its  ears  arc  ehort, 
pointed,  and  almost  erect ;  its  neck  is  thick  and 
•tvong:  its  chest  is  very  vigorons;  its  body  is 
round  and  long ;  and  its  legs  are  short  and  strong. 

The  Turkish  bog  prevails  throughout  Europe- 
an Taritey,  and  ooeon  m  ta  north-ivMt,  within 
the  Austrian  dominions,  as  the  vicinity  of  Vi- 
enna. It  £ftttcns  in  half  the  time  of  many  of  the 
oommon  breeds  of  Europe,  and  attains  a  weight 
of  from  300  to  400  lbs.  Its  coat,  when  young, 
vario<^  from  whitish-grey  to  hroMmish-red,  and  is 
marked  with  blackish  bands  along  the  dorsal 
portion  of  the  sides ;  and,  when  old,  ooniiflte  of 
slender  frizzled  bristlee.  r  f  r\  grey  colour,  more 
or  less  deep,  rarely  black,  aod  still  more  rarely 
of  a  nddislk-biowB.  The  eart  of  thit  animal  are 
straight  and  pointed  ;  its  legs  are  short  and 
firm  i  and  its  body  is  scarcely  longer  than  high. 

The  Keapolitan  hog  has  recently  obtained 
some  repute  in  the  north-west  -of  luirope  as  a 
profitable  source  of  crossing  with  other  breeds ; 
but,  in  itself,  it  wants  hardiness  of  constitution, 
and  is  quite  unsuitable  for  less  genial  dimates 
thrm  that  of  the  south  of  Italy.  Its  crat  is  thin ; 
its  colour  is  dark  or  blackish;  its  size  is  small; 
its  tendeney  to  fiitten  la  keen  ud  rapid ;  and  its 
flesh  is  delicate  and  generally  excellent. 

The  Maltese  bog  was  formerly  in  great  request 
in  Britain,  but  has  lost  much  of  its  celebrity. 
It  is  black,  thinly-coated,  small-sised,  of  great 
aptitude  to  fatten,  and  otberwiw  dofle^  allied 
to  the  Neapolitan  hog. 

Tbe  Cbpei«&€k)od«Hope  hog  not  only  oeonie 
in  Son'hprn  Africa,  but  has  been  extensively 
propagated  in  Australia  and  several  parts  of 
South  Amerion;  it  is  »  mbvariety  of  tiie  pure 
Chinese  or  true  Siamese  hog,  but  somewhat  small- 
er,  and  probably  originated  in  India;  and,  ac- 
cording to  Besmarest,  it  is  nearly  identical  with 
the  breed  of  the  South  Sea  Islands.  Its  colour 
is  black  or  deep  chestnut ;  its  hair  is  hard  and 
thinly  scattered;  its  ears  are  straight;  and  its 
tail  is  pendent,  and  tenninates  in  n  tuft  of  bristles. 

Other  »S/wjV.»  of  Hog*. — The  hog  of  Ouinea  — 
which  must  not  be  oonfounded,  however,  with  the 
Ckiioea-pig — is  %  remarkable  and  Kttte-known 
annnL  It  was  described  and  figured  by  Marc- 
grave;  and  is  called  Sus  porcuthy  Erxleben,  and 
Sat guineiuii  by  Brisson  and  Kleiu.  its  head  is 
small ;  its  ears  long,  slender,  and  much  pointed ; 
and  its  tail  is  long  and  naked,  an;l  rrrLches  to  tlic 
ground.  The  hair  of  its  body  is  short,  red,  and 
shining,  and  is  finer  and  softer  than  that  of  any 
other  known  race  of  hogs;  the  hair  of  its  neck 
and  croup  Is  somewhat  longer;  and  its  back  is 
naked. 

The  babirouasa,  Su»  indicus  or  Stu  babirtum, 
inhabits  some  of  the  islands  of  the  Indian  archi- 
pelago. Its  tueks  are  very  lung,  slender,  aad 
carved  backward ;  its  ears  are  short ;  its  feet  are 
comparatively  long ;  and  its  colour  is  brownish- 
grey.  The  tusks  of  the  fomalo,  howcTor,  do  not 
projeoi;  and  her  ootoor  is  tnwi^y  llrowttish. 


The  male  of  this  speciss  ts  fspMSsnted  in  F^.  1, 

The  masked  African  hog,  Atslsmstei  er5ki 

A/ricanits,  inhabits  Madagascar  and  some  parts 
of  Southern  Africa.  Its  tusks  are  like  thoee  of 
the  eonnnon  hog;  bvt  a  larg^  toberde,  nearlf 
similar  in  form  to  the  mamma  of  a  woman,  and 
supported  by  a  bony  prominence,  occurs  on  each 
side  of  the  snoot,  near  the  tusks,  and  gives  the 
animal  n  vety  singular  appearanoe. 

The  peccaries  are  treated  by  Linnsens  as  a  spe- 
cies of  true  hog,  under  the  name  of  Siu  tajattu; 
bat  they  Ugare  more  appropriately  in  the  ^t* 
terns  of  fu  vier  and  of  other  modem  naturalists  ss 
two  spocies  of  a  quite  distinct)  though  very  oearl  j 
allied,  genus.  Their  grinders  and  inoiwcs  are 
very  similar  to  those  of  the  true  hogs;  but  their 
canines  do  not  project  from  their  mouth, — they 
have  no  external  toe  to  their  hind  feet, — the  mc- 
tfttsrstl  and  metacarpal  bones  of  their  two  great 
toes  are  soldered  together  into  a  sort  of  canoon 
bone, — they  have  no  tail, — and  they  excrete  a 
fetid  humoor  ftom  a  glandolar  opening  npoa 
the  loins.  Both  species  are  natives  of  S<^nth 
America.  The  white-lipped  peooari,  Diaa^ct  la- 
biatu*,  repreeented  in  Ay.  3,  XXXV/I.,  is 
of  a  brownish-black  colour,  with  the  throat  and 
the  lower  Up  white;  and  the  collared  peccari, 
Dicotyfet  torquatut,  represented  in  Fi^  4,  has  a 
band  of  white  on  the  shoolder  and  the  lomr  part 
of  the  neck. 

The  Comparative  Valm  of  the  DiffermU  Breeds 
eftk«  Common  Donudie  Hogi—k  ooarMOoat  and 
penr^i;1  119  ears  arc  regarded  by  most  experienced 
judges  of  hogS'  as  indications  of  thick  skin  and 
large  size,  and  &  fine  eoat  and  «reot  con  as  is* 
dications  of  small  or  moderate  size  and  of  ten- 
dency to  rapid  growth  and  fattening.  Good  or 
essential  points  —  viewed  in  the  abstract,  or 
regarded  as  a  standard  far  ^  testing  of  any 
particular  breed  or  sfeeimen — arc  fineness  of 
bone,  thinness  and  fineness  of  skin,  fulncM  of 
head  and  Aeek,  thrdcness  and  moderate  short* 
nesa  of  neck,  voluminousncss  artd  compactness  of 
body,  depth  and  eapanaion  of  sides,  breadth  of 
breast  and  loin,  fiihiess  of  quarters,  uodente 
shortness  of  logs,  hardiness  of  constitution,  and 
moderate  .or  rapid  tendency  to  latten  at  on  early 
age. 

But  sevml  of  the  different  breeds  of  swine 
arc  essentially  f^qn!!!  to  one  another  in  value,— 
some  for  one  set  ot  circumstances  and  purposes, 
and  some  for  another;  and  while  a  ftw  breadi 
are  bad  in  any  circumstances,  even  the  bcft 
breeds  are  not  good  in  all.  Uofpt  like  other 
kinds  of  flmn-stock,  ought  to  be  selfl«ted  with 
direct  reference  to  their  special  fitness  for  the 
climate  in  wliich  they  are  to  be  kept,  for  the  pe- 
culiar management  which  they  are  to  es])eri- 
enoe,  for  the  particubir  kinds  of  food  whidi  they 
are  to  receive,  and  for  the  precise  pnrpoftes  to 
which  they  are  ultimately  destined.  One  breed 
Day  bo  best  Ibr  the  bleak  exposure  of  n  bmoa* 


I 


..uu  by  GoOgI 


HOQ. 


067 


tain-farm,  and  aaotlittr  for  the  warm  and  sunny 
shelter  of  a  farm  on  a  wooded  plain  ;  r  n?'  for  the 
drought  and  heat  of  the  Bouth-eafitern  parts  of 
England,  and  another  for  the  wet  and  odd  of 
the  western  parts  of  Ireland  or  Scotlaild;  OHO 
for  roaming  at  will  through  field,  or  moor,  or 
forest,  and  another  for  constant  confinoment  in 
the  sty ;  one  fbr  the  hafsh  and  ttinted  food  iup- 
plied  by  the  moorland  ootta ;  r,  and  another  for 
tho  rich  and  abundant  food  gii|  i  lir'd  by  tho  pro- 
fessional bog-feeder,  the  general  tanner,  or  the 
distnhr;  one  to  inpplj  pork  and  haoon  far  fam- 
ily use,  another  to  supply  pork  for  the  publio 
niarli;et,  and  another  to  suppiv  material  for  the 
commercial  curer  of  hams  and  bacon. 

For  Ikmilj  noe,  any  hog  eoatainiag  a  huge  or 
main  aggregate  of  the  charncteriRtics  of  the  Chi- 
nese breed,  is  suitable  when  killed  at  (!  or  8 
months  of  age,  or  when  possessing  a  weight  of 
from  4  to  8  sfeoneo;  bat  when  it  ia  highly  fed, 
and  kept  ti>  a  more  advanced  age,  and  fattened 
up  to  quite  or  nearly  its  maximum  of  bulk,  it 
loses  much  of  its  delicacy,  and  becomes  disagree- 
ably coarse.   Tet,  for  family  use,  some  persons 
think  a  Berkshire  or  a  Suffolk  hog,  killed  nt  nn 
early  period,  the  best ;  and  allege  that  all  the 
subvarieties  and  main-crosses  of  the  Chinese,  no 
matter  how  fisd  or  when  killed,  are  alwaya  too 
fat  and  very  greasy,  and  never  pA<??"C3  f^f  c^nt 
and  delicacy  and  good  proportionedness  between 
frt  and  lean  of  the  young  Berkshire  or  the  young 
Suffolk.   "For  baoon,  when  the  Ottring  of  it  is 
considered  a  staple  article,"  says  Mr.  James  Bell 
in  the  Highland  Society's  Transactions,  "the 
larger  breeda  are  always  preferred,  being  found 
most  profitable  for  the  fiftrmer,  and  readily  taking 

the  market;  SUCh  as  may  weigh  whon  killed, 
the  four  quarters,  from  18  to  2S  imperial  stones. 
It  ia  tme  they  have  not  moh  a  propensity  to 
fatten  when  young;  as  moat  of  the  smaller  vari- 
eties ;  but  this  is  not  nedbssary,  m  they  cannot 
make  good  baoon  or  hams  till  they  are  from  15 
to  IS  montha ol^  at  leaat;  and  th«j are naoaUy 
kept  till  that  age,  and  are  then  very  easily  fat- 
tened sufficiently  for  the  purpose.    For  the  pur- 
pose of  curing  for  pork,  as  an  article  of  trade, 
the  iniddl04faEed«  aooh  aa  the  Novthamberland. 
Berkshire,  Suffolk,  and  Oxford  Vrccds,  are  to  be 
preferred.     They  have  sufficient  tendency  to 
fatten,  particularly  the  Berkshire  and  Oxford 
breeda,  and  their  flesh  is  tnoi«  d^oate,  partly, 
perhaps,  from  being  killed  at  an  earlier  age." 

Eeonomied,  Urn  of  the  Hog. — ^Tbe  bristles  of 
the  hog  are  very  serviceable  to  the  shoemaker, 
and  are  used  for  making  many  kinds  of  brushes. 
Thn  skin,  when  young.  frD!?h,  and  tender,  is  often 
esLtea  along  with  the  flosh ;  and  when  old  and 
thiek,  ia  ioiiMd  into  leather  for  oovering  pooket- 
b«M>lni^  for  maMng  saddle-aeati^  and  for  other 
purposes.  The  bladder  is  prepared,  and  put  to 
varioua  economical  uses,  in  the  same  manner  as 
tlio  bladder  of  the  ox.  The  lard,  or  purest  por- 
tion of  the  Ikt,  particularly  that  aboat  the  loins^ 


is  cztenaiv^  used  in  cookery*  in  pastry-baking, 
in  the  preparation  of  pharmaceutical  ointments, 
and  in  tho  manufacture  of  pomatums  and  other 
perfiimed  nnguenta.  The  inteetinee  are  cut  up, 
cleaned,  and  melted  into  a  kind  of  ooarse  lard 

f"r  pressing  wheels  and  for  other  coarse  pur- 
poses. The  head  and  collar  of  old  boars  are 
made  into  brawn,  and  ▼aiiona  other  parte  of  the 
body  into  several  kinds  of  preserved  savonry 
meat*?,  f^r  cnvtifying  the  palate  of  epicures.  The 
pork  or  ilc«h  of  the  carcase  is  a  pleasant,  sub- 
atantial,  and  nntritlona  food  for  all  clanee  of  the 
oommuriity ;  and  that  of  young,  well-fed  pigs  of 
the  choicest  breeds,  is  a  delicate  aliment  for  the 
most  aristocratic  and  fastidious;  and  though 
pork  cannot  be  conataxitly  need  for  •  eonaider- 
able  length  of  time  without  diseasing  the  mucous 
membrane  and  producing  morbid  affections  of 
the  skin,  yet  it  forms,  at  all  seasons,  an  agre^blo 
and  wholeaome  alterative  to  other  kinda  of  ani- 
mal  food.  Pork  is  more  susceptible  than  any 
other  ttesh  of  the  antiseptic  action  of  salt,  and 
also  readily  absorbs  an  accompanying  and  pow- 
erful antiseptio  infiaenoe  froin  the  proximate 
principle  of  smoke ;  so  that  it  ia  in  extensive 
request  for  making  Imcon  and  hams,  and  be- 
comes, in  the  form  of  these,  a  valuable,  bulky, 
long'preservcd,  and  highly-relished  article  in  the 
stores  of  both  the  houaehold  and  the  naval 
larder. 

The  hog  is  valuable  to  the  cottier,  the  distil- 
ler, the  general  former,  and  all  other  partice  who 
havp  mnch  waste  nourishment,  chiefly  on  Mcount 
of  its  consuming  many  kinds  of  ooane  food  which 
all  other  dooie^aidnalaiefoee,  and  whidi,  but 
for  it,  would  require  to  be  thrown  to  the  dnng- 
hil!.  Tt  crnthrTo  up  and  greedily  devours  many 
substances  which  would  otherwise  be  trodden 
under  foot,  or  at  leaat  tamed  to  vety  fittle  pro- 
ductive account ;  and  it  gobbles  up,  as  a  perfect 
feast,  the  dirtiest  refuse  of  the  scullery,  the  barn, 
and  even  in  some  degree  the  garden  and  the 
field.  It  eata  np  and  converts  into  good  lleeh  a 
great  proportion  of  the  light  chaffy  refuse  of  the 
threshinjT- machine,  and  other  dn^ty  and  vege- 
table sprmklings  of  the  farm -yard,  which  no 
Other  animal  coald  profitably  uae  aa  food ;  it 
elaborates  a  considerably  greater  weight  and 
market-value  of  flesh  from  the  waste  of  millers, 
dairymen,  brewers,  and  distillers,  than  could  be 
elaborated  from  it  by  cattle ;  it  toma  to  pnfit- 
able  account  in  material  for  market  pork  or 
bacon  any  excess  of  roots  or  coarse  herbage 
which  accrues  from  the  preponderance,  on  any 
farm,  or  in  any  diitriet,  of  the  cultivation  of  ftl- 
low  rrnps  ov<»r  iV<^  rultivation  of  cereal  crops; 
and  it  brings  out  a  mass  of  most  cheaply  ob- 
tained produce  to  its  owner  from  any  wastes  or 
foreets  where,  without  risk  of  transgression  upon 
arable  lands,  it  can  find  for  itself  a  sufficient 
aliment  in  wild-roots,  wild-berries,  and  acorns. 
See  the  artfelca  Bxnn«,  Bbawm,  Baoov,  and 
HooV  Labo.   But  twine  can  never  be  profitable 
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when  fed  wholly  or  even  chiefly  with  food  which 
could  be  consumed  by  other  domestic  animals, — 
and  still  less  when  allowed  to  seek  food  for  them- 
selves upon  cultivated  land.  "  A  swine  stock  at 
present,"  remarks  Mr.  Henderson,  "  are  more 
worth  attention  than  they  were  in  those  early 
ages  when  the  custom  prevailed  of  herding  them; 
yet  they  are  shamefully  neglected,  and  allowed 
to  scramble  about  for  subsistence,  picking  a  pre- 
carious and  scanty  supply  from  arable  fields, 
under  crop  perhaps,  or  other  sources,  and  in 
such  a  manner  as  to  render  their  keep  little  pro- 
fitable to  their  owner,  and  often  a  scourge  to 
his  neighbours." 

The  Breeding  and  Rearing  of  Surine  — The  boar 
and  the  sow  ought  to  he  selected  with  special 
reference  either  to  the  purity  of  breed  or  to  some 
special  and  well-designed  purpose  of  crossing. 
See  the  articles  Brkedixo  and  Gkossinq.  The 
boar  ought  to  be  not  less  than  twelve  months 
old,  and  the  sow  not  less  than  ten  months ;  and 
both  may  be  used  for  breeding  during  from  three 
to  five  years,  and  then  fed  ofi*  for  the  shambles. 
Young  sows  difier  widely  from  one  another  in 
prolificity  and  in  attention  to  their  pigs;  and 
any  which  prove  on  trial  to  be  comparatively 
unprolific  or  to  be  careless  nurses,  ought  not 
to  be  retained  as  breeders.  Many  breeding 
sows  of  more  than  four  years  of  age,  and  almost 
all  of  more  than  five  or  six,  become  more  or 
less  careless  about  their  brood,  and  are  therefore 
not  fit  to  be  continued  as  breeders ;  and  they,  at 
the  same  time,  begin  to  suffer  considerable  de- 
terioration in  the  qualities  of  their  flesh,  so  that 
they  must  be  fattened  and  killed  to  prevent  loss 
in  their  own  carcase. 

Sows  gestate  during  about  112  days  or  16 
weeks ;  and  may,  therefore,  have  two  litters  in 
one  year,  or  five  litters  in  two  years,  or  ten  lit- 
ters in  four  years.  The  most  convenient  prac- 
tice, for  the  sake  of  adapting  the  constitution  of 
the  pigs  to  the  seasons  of  the  year,  and  in  conse- 
quence insuring  to  them  a  maximum  of  hardi- 
ness and  health,  is  to  secure  two  litters  in  each 
year,  the  one  in  Febraary  and  the  other  in 
August.  When  farrowing  occurs  in  summer,  or 
later  in  the  spring  than  February,  the  pigs  are 
too  young  to  be  fed  off  next  season ;  and  when 
it  takes  place  in  winter,  or  later  in  the  autumn 
than  August,  they  are  liable  to  be  injured  or 
even  killed  by  the  severe  cold  which  follows,  or 
may  suffer  serious  detriment  before  spring  from 
a  deficiency  of  roots  and  of  green  food. 

A  pregnant  sow  ought  neither  to  be  confined 
to  a  sty  nor  allowed  to  travel  at  will ;  but  may 
be  permitted  the  full  range  of  a  yard,  or  of  any 
similarly  limited  enclosure  where  she  can  do  no 
damage ;  and,  a  considerable  time  before  the 
calculated  period  of  her  farrowing,  she  ought  to 
be  separated  from  the  herd,  and  kept  constantly 
and  cleanly  littered  with  a  small  quantity  of 
short  dry  straw.  A  few  hours  before  her  farrow- 
ing, she  may  be  observed  to  carry  straw  in  her 


mouth  to  make  a  bed  with  ;  and  she  must  then 
be  allowed  only  such  a  berth  as  is  requisite  for 
her  comfort,  and  denied  all  such  rough  or  long 
straw  as  might  afterwards,  by  any  accident, 
cover  any  of  her  brood.  She  ought,  when  nurs- 
ing, to  be  well  fed ;  for  if  she  then  lose  condition, 
her  pigs  will  suffer,  and  she  herself  will  occasion 
double  cost  to  regain  her  strength  and  flesh ; 
and  if  her  litter  be  numerous,  they  ought  to  he 
fed  twice  or  thrice  a-day  with  a  slightly  tepid 
mixture  of  cow's  milk,  water,  and  wheat-bran ; 
and  during  an  hour  or  two  hours  at  the  time  of 
each  feed,  they  may  be  kept  separate  from  the 
dam. 

Pigs  which  are  not  intended  to  become  breed- 
ers may  be  respectively  castrated  and  spayed 
when  about  a  month  old;  and  all  may  be  weaned, 
according  to  circumstances,  either  when  six  or 
when  ten  weeks  old.  "  The  sow  and  pigs,"  says 
Henderson,  "  should  lie  dry  and  warm,  and  have 
plenty  of  'drinks'  given  them,  mixed  with  a 
little  meal  or  wheat-bran,  warmed  moderately. 
If  the  sow  and  pigs  are  well  fed,  the  pigs  will  be 
ready  for  sale  when  six  weeks  old.  If  they  arc 
not  well  fed,  they  must  suck  eight  weeks,  which 
will  be  found  a  disadvantage  to  the  breeder,  and 
will  cause  the  loss  of  two  weeks'  extra  food  to 
both  the  dam  and  her  family.  Every  breeder 
and  feeder  will  find  his  own  advantage  in  never 
allowing  any  of  this  tribe  go  to  bed  with  ft 
hungry  belly.  When  the  pigs  are  taken  from 
the  sow  and  weaned,  whether  with  the  breeder 
or  purchaser,  they  must  be  regularly  fed  three 
times  a-day,  with  a  little  wheat  bran,  barley 
dust,  or  meal  of  some  description  or  other,  mixed 
with  water  warmed  a  little,  though  not  warmer 
than  their  mother's  milk.  In  a  few  weeks  after 
they  are  taken  from  their  dams  and  fed  thus, 
they  will  not  be  found  so  delicate,  but  will  occa- 
sionally amuse  themselves  with  a  few  raw  pota- 
toes, turnips,  or  any  kind  of  grain." 

The  food  of  growing  swine  widely  varies  ac- 
cording to  situation,  to  season,  to  mode  of  man- 
agement, and  especially  to  the  circumstances  of 
the  owner.  The  pig  of  the  moorland  cottages 
must  seek  a  large  portion  of  its  food  among  the 
wild  and  woody  produce  of  heaths  and  waste 
grounds  ;  the  pig  of  the  hind  or  snug  farm  cottier 
must  depend  mainly  on  the  scanty  refuse  of  his 
kitchen,  his  one-cow  dairy,  and  his  small  cabbage- 
garden  ;  the  pig  of  the  Irish  small  farmer  must 
depend  partly  on  the  weedy  produce  of  road- 
sides, and  principally  on  the  surplus-produce  of 
fallow-cropping  over  cereal-cropping ;  the  pig  of 
the  forester,  or  of  any  party  possessing  similar 
privileges,  may  riot  at  will  upon  acorns,  beech- 
mast,  and  other  seeds  and  produce  of  the  woods ; 
the  pig  of  the  villa-piggery  or  of  the  landowner's 
home-farm  may  be  pampered  with  an  absolute 
profusion  of  the  richest  and  most  varied  offals  ; 
the  pig  of  the  miller  or  the  brewer  must  be  fed 
with  the  peculiar  refuse  of  the  flour-mill  or  the 
brewery ;  and  the  pig  of  the  farmer  may  be  fed 
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'  in  any  one  or  two  or  more  of  an  hundred  ways,  ac- 
cording to  the  pafffcionlMrcluMieterof  the  Iknn,  the 
special  economy  practised  on  it,  ttie  luoceesion  of 
the  seasons,  and  the  judjifment  or  caprice  of  the 
owner.  Yet  aU  the  methods  of  feeding  practised 
on  hma  aacl  bf  ptoftidoiial  hog^iodwrt  or,  in 
other  words,  in  rearing  the  vast  majority  of  piga 
for  the  market,  whether  for  pork  or  for  bncon — 
may  be  classiHed  into  two, — the  method  of  iutti&g 
them  more  or  leia  Mdt  Ibod  for  tli6iiitdf«ii»  tad 
the  rnetliod  of  supplying  them  entirely  with  food 
in  the  piggery  or  pig-yard  ;  and  probably  the 
best  authorities  which  can  be  quoted  on  these  two 
methoda,  are  Henderwm  to  reference  to  the  for- 
mer and  Bonssinganit  in  reference  to  the  latter. 

"Tlic  young  stock,  after  the  harvest  is  con- 
cluded," says  Henderson,    may  be  allowed  to 
range  at  largo  among  the  fiddt  to  pick  np  my 
1'  ft  rnm,  beans,  or  pease,  fzc,  anrl  their  mothers 
may  be  allowed  to  go  along  with  them  in  case 
thuy  are  not  put  up  to  feed.   Tlie  keeper  must 
always  be  along  with  them  to  pfotent  them 
doing  any  damage,  or  straying  too  far  abroad. 
They  may  likewise  bo  allowed  to  go  upon  the 
new  sown  wheat,  provided  the  ground  is  dry,  as 
their  trampling  is  of  some  service  to  that  gnuB. 
Tint  it  mn-f  then  be  observed  to  have  nose- 
jewels  well  secured  in  their  snouts,  to  deter  them 
from  acting  the  ploughman.   Before  going  out 
in  the  morning,  always  acknowledge  them  with 
something  for  breakfast,  and  when  they  draw 
near  their  lodgings  in  the  evening,  have  a  similar 
allowance  to  their  manger,  k  few  Swedish  tur- 
aipe,  or  even  common  onei,  oat  into  email  pieces, 
may  bo  piven  th^m;  or  potatoes  occaeionally,  as 
the  feeder  may  see  requisite.   In  feeding,  great 
care  must  bo  taken  not  to  give  then  each  a 
quantity  of  food  as  may  overload  their  stomachs, 
which  may  be  in  danger  of  causing  them  to  leave 
off  feeding.  If  at  any  time  they  seem  rather  to 
loath  their  feed,  and  leave  a  part  of  it,  the  only 
waj  to  remove  that,  is  to  lessen  the  quantity, 
and  now  and  then  chancre  their  diet,  giving  them 
a  few  oats,  barley,  beans,  or  pease,  two  or  three 
tiniee  a-weeki  and  to  bo  particular  in  giving 
them  no  more  than  their  apprtite  eaa  devonr. 
During  the  summer,  the  feeder  ought  assiduously 
to  purchase  wheat  bran,  barley  dust,  and 
keep  aa  much  of  the  refnao  of  gnun  as  poeeibltt. 
Let  them  have  a  Uttle  of  such  articles  twice  a- 
dny,  mixed  with  water.    With  those,  together 
with  what  clover  and  grass  they  get  in  the 
fielda,  pigs  can  make  a  very  good  dkift  ontil  the 
(itue  of  close-feeding." 

*'  The  hog,  as  all  the  world  knows,"  says 
Boussiagault,  "  is  an  animal  the  least  dainty  in 
hia  Ibod ;  he  is  oranivoroos,  nothing  cornea  amim 
to  him  ;  but  his  food  is  by  no  means  matter  of  in- 
rl  iffercnec  when  the  quality  of  the  flesh  comes  to 
be  considered.  Thacr  seems  to  think  that  maize 
ie  of  all  articlea  that  which  is  the  bestferfeoding 
3wine;  and  I  have  had  occasion  to  verify  the 
accuracy  of  his  oondosion  in  South  America,! 


where,  I  may  add,  it  is  found  that  the  oily  fmit 
of  the  palm-tree  contributes  powerfoUy  to  the 
fattening.  Almost  all  the  varieties  of  roots  and 
t^raiu  produced  upon  the  farm  are  suitable  for 
the  maintenance  of  the  hog ;  but  in  Alsace,  and 

I  believe  gfnetally,  the  stiqde  is  the  steamed 
potato,  with  which  are  associated  various  arti- 
cles in  smaller  quantity,  such  as  pease,  and  barley 
and  rye  meal,  dto.  The  farrow  sow  ought  to 
have  food  by  so  mndi  the  more  abundant  and 
nutritious  as  she  is  required  to  suckle  a  larger 
number  of  pigs.  Our  allowance  at  Bechelbronn 
to  the  hog  with  five  young  ones  during  the  six 
weeks  of  sacUtag  is  as  fellows:  S4'75  lb.  of 
steamed  potatoes  equal  to  7  8  lb.  of  hay,  2-45  lb. 
of  rye-meal  equal  to  4-0  lb.  of  hay,  13-2  lb.  of 
skim  milk  equal  to  62  lb.  of  hay.  After  the 
fifth  week,  when  tho  aninml  is  no  knger  giving 
suck,  the  ration  consists  of  121  lb.  of  steamed 
potatoes  equal  to  7  3  lb.  of  hay,  1*0  lb.  of  rye- 
meal  equal  to  1  G  lb.  of  bay,  6-5  lb.  of  sour  skim 
milk  oqoal  to  8^  Ibw  of  hay.  This  aUowaaot  is 
gmdnnlty  reduced  to  tbc  rmi  of  the  second 
month  after  the  farrowing,  when  the  animal  is 
upon  the  maintenance  ration  of  the  ferm  con- 
sisting of  16'fi  lb.  of  steamed  potatoes  equal  to 
5'2  lb.  of  hay.  The  p)tatoc8  are  mixed  with 
dish  washings,  which  certainly  contribute  to 
improve  their  nutritive  power,  although  I  am 
altogether  at  a  loos  to  estimate  the  value  of  the 
article.  Tho  young  pigs  beizin  to  taste  the  food 
given  to  the  mother  at  about  the  age  of  a  fort- 
night, but  they  new  take  to  this  kind  of  ibod 
freely  nntil  they  are  four  or  five  weeks  old,  and 
are  w»':\Tif>d  ;  up  to  this  time  they  have  an  allow- 
ance of  skim  milk  and  whey.  To  five  pigs  at  the 
time  of  weaning  we  allowed  per  day  8S0  lb.  of 
steamed  potatoes  equal  to  7  3  lb.  of  hay,  1*0  lb. 
of  rye-meal  equal  to  1-6  lb.  of  hay,6  C  lb.  of  skim 
milk  equal  to  2  8  lb.  of  hay.  This  allowance  was 
modified  by  degrees ;  the  quantities  of  milk  and 
rye-nieal  were  gradually  abridged,  and  tho  pro- 
portion of  potatoes  increased,  so  that  about  the 
third  month  the  allowance  per  head  was  from 

II  to  13  lb.  of  potetoes  mixed  with  greasy  water. 
This  is  the  regimen,  equivalent  to  about  5  lb.  of 
hay,  upon  which  our  store  j^i^  arc  maintained 
until  they  are  put  up  to  fatten.  During  the 
three  months  which  follow  tho  weaning^  there- 
fore, we  may  reckon  that  each  animal  has  con- 
sumed 3  S  lb.  of  meadow  hay  per  day,  and  that 
from  the  third  month  the  consumption  may  be 
represented  by  Mlb.  of  tho  same  artido.  We 
have  attempted  in  vain  to  replace  tho  potato  by 
rape  or  media  oil  cake ;  the  pigs  refused  it  obsti- 
nately, but  they  showed  no  objection  to  poppy 
seed,  walnut  and  Unseed  cake}  during  tho  sea- 
son they  will  also  eat  clover,  and  are  partly 
maintained  upon  this  plant.  In  summer  they 
are  entirely  put  upon  green  meat,  animals  from 
6  to  6  mouths  consuming  about  19  lb.  of  dover 
a-day,  a  quantity  which  repvssenta  very  nearly 
a  lb.  of  dover  hay." 
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Three  elemeats  of  great  importaaco  ia  the 
rearing  of  swino,  are  to  keep  them  eomfiMrtably 
warm,  to  afTurd  them  a  constant  Bupply  of  freih 
air,  and  to  keep  thora  perfectly  free  from  every 
kind  of  nastiness  and  filth.  The  necessity  of 
comfortable  warmth  at  all  seasons,  and  the  po«i- 
ttvo  saving  it  effects  in  both  food  an-^  sfr  r;j;t!i, 
are  pointed  out  in  the  article  Fskdimq  or  Axi- 
KAU.  Piga  whieh  have  little  or  no  praCee^ 
from  the  c  iH  grinds,  cold  rains,  sleet,  and  enow, 
and  which  try  to  keep  one  another  warm  .by 
cowering  togotbtr  in  heaps,  and  which,  in  spite 
of  every  device  they  practise,  often  shiver  with 
cold  amid  the  eoveritif^s  of  spring  and  win- 
ter, cannot  possibly  Lhnve  upon  even  the  best 
and  most  abundant  food  which  man  oan  lapply ; 
and  if,  on  the  other  hand,  they  enjoy  no  ehad.; 
from  the  eoorohijig  and  blistering  pUj  of  eun- 
shine  in  rammer,  th^  both  will  beeome  aome- 
what  iir.si^'.tly  in  appearance,  and  may  be  oo- 
casionalijr  made  sick,  and  generally  ret^ded  in 
growtii.  The  neoessity  of  a  constant  supply  of 
ftaih  air  is  shown  in  the  article  Abratios.  A 
clo<>f>,  ill  vf^ntilatod  sty  baa  an  absolutely  pesti- 
leniiai  atmosphere,  and  makes  pigs  look  delicate 
and  sickly,  and  undermlnee  thdr  vny  ooastitor 
tion,  and  prevents  them  from  ever  attaining 
proper  size  and  weight;  while  a  sty  with  an 
open>banred  door,  and  a  oonstant  eurrettt  of  fresh 
air,  maintains  them  in  vigour,  gives  them  the 
full  advantage  of  their  food,  and  affords  full  and 
facile  scope  for  their  rapid  growth  and  ample 
maturation.  Cleanliness,  not  only  of  the  litter 
and  of  the  floor  of  the  sty,  but  of  the  fee  t  nnd  all 
the  skin  of  the  animala  themselvM»  is  cs&eutial 
to  tiieenergetie  perfonnanoe  of  the  orgaafo  func- 
tions, and  oven  to  the  prevention  of  comparative 
I  dwartishness  and  aome  measuxo  of  disoaae.  The 
propensity  of  swine  to  roS  theniaahw  ill  nrad  in 
summer  only  provos  that  they  require  protection 
from  the  scorching  heat  of  the  sunshine,  and  fr  ttT! 
the  attacks  of  flies,  aad  affords  not  the  reiuoiest 
indication  that  any  daubing  of  the  pores  with  dirt 
can  possibly  be  beneficial.  A  washed  sow  in  the 
I  hut  season  of  our  temperate  climate,  and  in  al- 
most every  season  in  sneh  a  dimate  as  that  of 
I  Palestine,  "  returns  \p  her  wallowing  in  the 
,  mire,"  simply  becau^she  feels  scorched  and 
I  blistered  and  aiekened  under  the  ardent  sun- 
I  shino  :  and  hence  when  ,shc  receives  from  man 
I  th"  aid  which  is  due  to  ln-r  m  a  (lomesticatcd 
animal,  she  demands,  not  uirt  all  the  year 
through  or  on  any  day  at  all,  but  shade  in  sum- 
mer, shelter  in  winter,  and  a  clean  dry  bed  in 
every  season.  Of  six  pigs  of  nearly  equal  weight, 
kept  for  seven  weeks  on  the  same  food  and  litter, 
three  were  maintained  as  clean  as  possible  with 
a  brush  and  a  curry-oomb,  and  were  found,  at 
the  end  of  the  sereil  weeks,  to  have  consumed 
five  bushels  leia  of  pease  than  the  other  three, 
and  yet  to  have  acquired  on  the  average  two 
stones  and  fuur  pounds  of  greater  weight  of 
I  carcase. 


2^  Fatttniag  of  Swine.— Sviim  are  seat  to 
the  shamUes  at  vwrtoos  ages,  under  wmou 

names,  and  for  various  precise  purposes.  Those 
fattened  and  sold  at  the  age  of  a  few  weeks  are  , 
called  pi^  and  usually  roasted  whole;  thoH 
&ttened  and  sold  at  the  age  of  five  or  six  months  | 
are  called  porkers,  and  commonly  cut  up  and 
used  as  either  fresh  or  pickled  pork ;  and  tfaoce 
fiittened  and  sold  at  fbll  aiae  are  eaBed  hogi, 
and  usually  converted  into  ham  and  bacon.  : 

The  fattening  of  sucking  pigs  requires  only 
that  the  dam  be  k  cpt  well-lodged  and  abandantly 
nourished  ;  the  fattening  of  weaned  piga  re-  I 
quires  the  oonstant  u«e  of  whey  or  skim  milk 
or  butter-milk,  with  the  frequent  intermixture 
or  addition  of  beana,  pease,  or  barley-meal ;  and 
tlie  fattening  of  prime  porkers  requires  similar  ' 
treatment  to  that  of  weaned  pigs,  or  the  use  of  a  ' 
miztwns  of  pease-meal  and  butey-neal,  nioislea> 
ed  with  as  much  milk  as  will  make  it  drinkable 
BouBsingault  ascertained,  in  one  well-conducted 
experiment,  that  a  properly  suckled  Utter  of  five 
pigs  increased  in  weight,  during  35  days  of  suck- 
ling, from  about  13|  lb.  to  177  lb.;  and,  in 
another,  that  eight  weaned  pigs,  fed  on  fixid 
equal  to  5*2  lb.  of  hay  eadh  a-day,  and  on  a  small 
additional  allowance  of  whey  and  scraps,  in- 
creased in  weight,  during  eleven  months,  from  . 
1 14  lb.  to  l,S06  lb.  Eadi  of  the  sucking  pi^  i 
in  the  first  experiment,  therefore,  increased,  on  j 
the  average,  from  a  weight  of  2*75  lb.  to  a  weight  ' 
of  18  lb.,  or  at  the  rate  of  O'dOC  per  day  ;  and  ! 
each  of  the  weaned  pi^  In  the  second  expcri-  j 
ment,  increased,  on  the  average,  from  a  weight  ; 
of  14-3  lb.  to  a  weight  of  150  ib.,  or  at  the  rate 
of  0*4  per  day. 

Some  varii  tic?  of  hog  may  be  fattened  soearly 
as  at  ten  or  twelve  months  of  age ;  and  others 
do  well  to  he  fiittened  at  about  Iff  months ;  bat 
most  fatten  hwt  at  about  18  or  20  months;  and 
brood  swine,  as  was  formerly  hinted,  should  be 
fattened  at  about  5  years.   A  period  of  twdvs 
weeks  is  generally  requisite  for  bringing  even 
the  kindliest  fattening  hogs  into  prime  condition ;  | 
a  period  of  16  weeks  is  requisite  for  rendering  j 
the  minority  of  hogs  really  fat;  and  a  period  of  j 
20  weeks  is  requisite  to  bring  not  a  few,  or  even 
the  greater  number.  Into  prime  condition.  AU 
properly  fattened  hogs  have  a  layer  of  &t  be*  | 
neath  the  skin  of  more  than  an  inch  in  thick- 
ness ;  and  some  attain  such  enormous  sisc,  that  j 
their  skin  is  lifted,  chiefly  by  deposita  of  fat,  15 
inches  above  the  bone. 

Hogs,  while  fattening,  ought  not  to  be  allowed 
to  run  about ;  for  they  (»nnot  possibly  cffeflt 
such  a  saving  of  food  from  what  they  may  pid^ 
up  in  the  fields  as  will  compensate  for  their  loss  of 
liesb  by  continual  ezerctse.  Yet  some  exceptions  j 
must  be  made  in  the  ease  of  some  pecoBariy  \ 
situated  hogs,  and  particularly  in  the  case  of  ^ 
such  as  largely  feed  and  fatten  upon  acorns,  j 
Tht!  food  used  fur  fattening  must  be  of  the  rich-  , , 
est  qnaKty  whidi  will  comport  with  duersgsfd  ,| 
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to  economy,  and  with  the  peculiar  oircumstancea 
of  different  pineries,  fiOTDi,  uid  diitriott ;  and  it 
ought  to  be  given  frequently,  in  small  qmntitics 
at  a  time,  in  a  perfectly  clean  (Edition,  and  in 
thoroughly  clean  and  sweet  troughs  or  mangers, 
•^Mld  theilld  be  oocasionally  varied  and  changed, 
and  seasoned  with  fiU.  But  the  general  princi- 
ples of  feeding  in  order  to  produce  &t  considera- 
bly differ  from  those  of  feeding  in  order  to 
pitMiace  growth  and  strength;  and  thej  ftre 
sfr^ted  in  our  artido  on  the  FAfftmiro  or 

ANIMAIiS. 

Oraint,  oil-cake,  and  milk  are  oommonly  used 
for  fattemag  in  breweries,  distilleries,  cileries, 
nnd  dairies;  and  p  itatoes  and  turnips,  mixed 
with  either  bean-meal,  peaso-meal,  oat-meal  or 
bftrleyHueal,  and  eith«>  raw  or  tteamed,  on  the 
great  majority  of  arable  farms.  Mr.  Boairell 
proved  by  experiment  that,  during  an  equal 
space  of  time,  five  pigs  fed  on  steamed  food  in- 
ereaeed  in  Hve  weight  4  owl  S  qia.  7  lb.,  at  an 
expense  of  £6  10a  4d.,  and  five  pigs  fed  on  raw 
f  tod  increased  in  live  weight  only  2  cwt.  2  qrs. 

iba.,  at  an  expense  of  j&d  bs.  6d.  M.  Beogtrapp 
M  and  fiittened  five  pairs  of  piga  upon  recpeo- 
tively  five  different  kinds  of  food,  and  obtained 
results  which  showed  that  one  decalitre  of  pease, 
equal  to  15  pints,  produces  nearly  6  lb.  of  pork, 
one  decalitre  of  buck-wheat  about  4  IK  of  pork, 
one  decalitre  of  boiled  potatoes  nearly  3  lb.  of 
pork,  one  decalitre  of  boiled  carrots  about  lbs. 
of  pork,  and  one  decalitre  of  balls  of  wheat  only 
about  1^  lb.  of  pork.  The  fluite  which  elicited 
these  results  were  as  follows : — one  pair  of  pigs 
consumed  66  decalitres  of  pease,  and  increased 
in  weight  92  it  7  lb. ;  another  pair  oenaanied 
9G  decalitres  of  buck-wheat,  and  Inoreased  in 
weight  2(5  st.  10  lb. ;  another  pair  consumed  9S 
decalitres  of  boiled  potatoes,  and  increased  in 
weight  SO  it  4  Ih. ;  another  pair  oonmuned  175 
decalitres  of  boiM  oirrots,  and  increased  In 
weight  28  6t.  9  lb. ;  and  another  pair  consumed 
283  decalitres  of  balls  of  wheat,  and  increased  in 
wdght  84  it  3  Ibk  Tet  theee  fiioCi  afford  merely 
hints,  and  not  guidance;  for  we  do  not  know 
whether  the  five  pairs  of  pigs  were  of  the  same 
breed,  or  had  the  same  constitutional  tendency 
to  fetten,  or  were  nearly  of  the  aano  age  and 
weight,  or  received  as  much  food  as  they  could 
eat,  or  were  fed  in  the  same  circumstances  of 
shelter  and  management;  and  while  the  pota- 
toM  and  the  carrots  were  given  in  the  advanta- 
geous state  of  being  boiled,  and  the  pease  and 
the  buok^wheat  were  probably  given  in  either  a 
triturated  state  or  some  other  state  of  prepara- 
tion, the  wheat,  in  order  to  oorreepond,  ought  to 
have  been  given  rifhrr  in  flour,  or  still  better  in 
BQiall  dry  balls  of  dough,  or  best  of  all  in  broken 
and  pulverised  flonr-brmd. 

M.  Bottssingault  reports  as  follows  upon  seven 
hogs,  each  1 5  months  old  and  in  good  condition, 
which  he  put  up  to  fatten  on  the  6tb  of  Septem- 
ber 1841:— They  had  hitherto  had  the  naoal 


hog's  food, — sour  milk  and  boiled  potatoes  after 
weaning, — ^by  and  bye,  from  11  to  lA  lb.  of  po- 
tatffcs,  whey  and  dish- washings.  The  cpvm 
weighed  1,691-8  lb., — or  each  241-67  lb.;  and 
supposing  each  to  have  weighed  13*7  lb.  at  tho 
time  of  weaning,  each  had  increased  at  the  rate 
of  rather  better  than  half  a  pound,  or  0*528  lb., 
a-day.  They  were  fattened  till  the  20th  of  De- 
eamber,  and  they  then  weighed  S,101  lb.;  so 
that,  during  the  104  days  of  fattening,  they  in- 
creased in  weight  409*2  lb.,  being  an  average  for 
each  of  68  467  lb.,  or  at  the  rate  for  each  of  p'672 
lb.  per  day.  They  oonMinied  in  the  coarse  of  the 
W4  days,  772  lb.  of  barley  equal  to  1,144  lb.  of 
hay,  1,042  S  lb.  of  pease  equal  to  4,171  Ih.  of  hay, 
and  9,604  ib.  of  potatoes  equal  to  8,296  lb.  of 
hay,  beiidee  an  undetermined  quantity  oi  whey 
and  greasy  water ;  so  that  4*91  lb.  of  live  weight 
of  flesh  were  produced  by  every  equivalent  in 
provender  lor  iUO  lbs.  of  hay.  Their  dead 
weight,  when  dbiughtered,  and  after  being  freed 
from  their  ofTal  and  deprived  of  their  heads  and 
feet,  amounted  to  1,702-6  !b.  "  The  observations 
which  I  have  made  on  the  fattening  of  hogs," 
eayi  >L  Bonaringanll^  after  defaiiling  otiiar  ex- 
porimenta, "  may  be  euznmed  up  in  the  fbUowiqg 
terms : — 


Lit*    wr  c^iI  A  r*  a(  tk** 
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The  allowance  to  tho  hogs,  in  the  preceding  ol>- 
eervations,  was  alwayi  abundant  Tie  determine 

the  quantity  of  potatoes  consumed  each  day  by 
a  hog  in  full  growth,  and  whose  weight  was 
known,  I  had  him  weighed  at  intervals,  as  well 
as  the  potato  ration,  placed  before  him  at  will, 

which  he  ate  dally ;  and  I  f  juurl  that,  when  he 
wfifrhed  138  lb.,  ho  daily  ate  11  lb.  of  potatoes, 
equivalent  to  3  4  lb.  of  hay, — when  he  weighed 
14ft  lb.,  he  duly  ate  13*8  H>.  of  potatoco,  equlTa- 
Icnt  to  4  2  lb.  of  hay, — when  he  weighed  160j  lb. 
he  daily  ate  15'4  Ih.  of  potatoes,  equivalent  to  4-8 
ib.  of  hay, — and  when  he  weighed  184*8  lb.,  he 
daily  ate  17'6  lb.  of  potatoei^  equivalent  to  ft^  Ik 
ofhny." 

Tht  Dueates  of  Swine.  —  Indigestion  some- 
times oeeturs  among  swine  who  are  not  supplied 
with  food  at  reguUir  intervals,  and  occasionally 
receive  large  or  uiillrui'  1  iiu;intitics  of  it,  and 
in  consequence  pass  suddenly  from  starvation  to 
a  anrfirit;  and  this  evil  greatly  retarda  their 
growth  or  Ihtteniog,  or  seriously  damages  their 
health,  or  even  undermines  their  constitution  ; 
and  it  must  be  rectified  by  supplying  them  with 
proper  allowaneea  of  (bod  at  stated  pcoiods  of  the 


d  by  Google 


m  HOG. 

daj,  and  iMT«r  in  each  quaaiity  at  a  time  as  to 
proToke  them  to  glattony. 

Costiveness,  aocompaaied  by  disioclinatioa  for 
food,  sometimes  results  from  great  and  sudden 
ehangeaofweather,  lad  ftom  other  canist;  aad 
this  may  be  corrected  by  giving  them  any  green 
food  or  suoouleat  vegetable  substance  which  may 
happen  al  the  time  to  be  moat  plentifiiV'^oh 
as  a  few  cabbage-leares,  ionao  Itttuoea,  aome  po- 
tato-tops, or  a  mixture  of  potatoes  and  mangel- 
wunscl.  The  opposite  evil  of  diarrhcca,  also,  is 
sometimes  induced ;  and  this  may  be  corrected 
by  giring  them  a  fresh  sod  dug  from  the  road- 
side, or  by  permitting  them  access  to  a  yard 
where  tiiejr  eaa  readily  find  some  <dndef%  monld, 
brief:  d'jst,  and  chalk-rubbish. 

Cutaneous  eruptionsi  occasionally  becoming 
aggravated  Into  paatnlaf  mid  toahe,  sometimes 
break  out  in  the  ears,  and  ^i«nd  over  the  whole 
ho'iy  ■  and  these  may  \ye  occasioned  either  by 
waat  of  proper  ventiiatiou,  by  want  of  deanli- 
nem  in  sty  imd  litter,  by  paucity  of  Ibod,  or  by 
too  stimnlatincT  a  diet,  or  by  the  combined  effects 
of  conUueiiieat,  bad  air,  and  injudicious  feeding. 
A  ready  and  effective  cure,  in  the  early  stages  or 
milder  forms  of  this  malady,  is  simply  to  give  the 
animals  some  cinders  or  charcoal ;  and  a-euitable 
or  even  requisite  remedy,  in  bad  cases,  particu- 
larly when  the  eruptions  have  bccoino  scabby 
and  uloeratod,  is  to  mix  email  doses  of  snlphur 
and  saltpetre  with  the  food,  and  to  rub  ex- 
temallj  witii  a  miztun  of  oU  ud  tar»  or  with 
a  oompoiition  of  met)  tar,  and  a  ray  UtUe  aul- 
phur. 

A  vimlent  kind  of  pustnter  diaeaie,  caUed 

swine-po^M&otnacommon  ;  and  may  be  treated 
in  the  same  manner  as  bad  varieties  of  ordinary 
cutaneous  eruptions, — or  with  external  applica- 
tion of  the  tarry  and  sulphurous  unguent,  and 
the  inward  administration  either  of  small  doses 
of  sulphur  and  madder,  or  of  these  doses  accom- 
panied with  pcaee-porridge  or  brewer**  grains. 

A  kind  of  leprosy  sometimes  becomes  some- 
what common  in  hot  and  peculiar  aMSona ;  and 
this  is  best  combated  by  keeping  the  swine  con- 
stantlf  in  the  shade,  withholding  from  them 
every  sort  of  animal  food  or  heating  diet,  and 
keeping  them  dean,  cool,  and  in  constant  and 
ample  ventiktion. 

Measles  are  not  uncommon,  but  seldom  prove 
&taL  The  earlier  symptoms  are  languor  and  de> 
dine  of  appetite;  and  tfie  bter  ones  are  small 
pustules  on  the  throat,  together  with  red  and 
purple  eruptions.  The  best  remedies  are  a  little 
sulphur,  small  quantities  of  8«»quisnlphure(  of 
antimony,  and  moderately  aperient  doma  of  Bp> 
som  salts. 

Inflammation  of  the  lungs  or  of  some  other 
important  internal  organ,  is  by  fitr  the  worst  of 
the  diseases  to  wliich  swine  are  subject ;  and  it 
especially  attacks  such  as  constantly  feed  on  a 
,  heating  diet,  and  oooariooally  nmkea  lad  nod 
sadden  havoo  among  thoae  of  a  distillery  or  a 


HOG'S  LARD. 

brewery.   Some  of  the  chief  symptoms  are  toul 
loss  of  appetite,  a  severe  cough,  and  laboand  ]] 
breathing.    Tho  suitable  rcyriedies  are  prompt 
and  copious  bleeding,  moderate  and  caatioos  i 
dooseof  Epeom  aalta  or  eaator  oil,  and  a  jn&i*  l| 
ous  administration  of  such  febrifuges  and  seda- 
tives at  compound  powder  of  antimony  and  some  , 
form  of  «gitalia.^--OMH'i  Animti  Kittfim^  > 
FenneTs  Natund  Uidorjf  of  BritUh  Quadrvpedt 
— ffendenon  on  Sinne. — Cuffei/  on  Live  (Stoci.— 
Jli&berft  Shedand  IdamLt. —  WtdLer'a  Jlebrida.—  i 
Reporu  to  the  Board     Agrieulture.^Jfanluffi  i 
County  RyjMrt*.  —  Hunter' $  Qeoryioed  Emjrt.—  ' 
(JUpitCt  Forttt  iScenery. — JBouuutffauU's  JiunU 
Eoanamy.    JfcK  —  Zew.  ^  Tcmng.— J^roatt—  | 
f^j'idon. — 2f'MHi:ine  of  DomeMic  Emnomy. — Tht 
FwnMr"*  MagaziiK. — Tran$aetion»  9/  tht  Jiigk- 
land  Sieiety.—Q.  Journal  AgrieuUwn. 

nOGBEItRY.   See  Bibi>.Chbrkt.  I 
JIOGQ,  or  HoooRKu  A  sheep  of  a  ycat  old.  \ 
HOG-NUT.   SoeCiUiTA.  Ji 
HOG-PLVHr-botanieaUy^^^eiHlte.  Agmrn  || 
of  tropical,  evmgreen  frtiit  trees,  of  the  terebintli  ] 
family.  13m  ydlow  species,  iSpondiag  Ivua,  oi*  ' 
iS^N^uw  myrsUliiMM^  and  the  purple  speciet, 
S'ponduis  purpurea,  both  naturally  about  35  feet 
high,  have  been  introduced  to  British  botanicsl 
collections  from  the  West  Indies ;  and  the  niaor  i 
go-bearing  species,  Spondiaa  man^fera,  and  ths  | 
sweet  Otaheitc  apple,  Spondiaa  dulcig,  both  n.ato- 
raUy  between  50  and  60  feet  high,  from  resjpeo-  i 
tively  the  Eaet  Indiea  and  the  (Sodety  Idsada  | 
The  fruit  of  the  yellow  species,  when  ripe,  has  a 
pale  yellow  colour,  and  a  pleasant  flavour,  but  is 
a  little  too  addnhma;  ud  it  ia naed,  in  som 
places,  in  cookery.  The  fhiit  of  the  mssgo- 
bcarinp  «<p<»c!eri  has  some  resemblnncc  to  a  man- 
go, but  IS  iiarsh,  aad  liUle  descrvii^  of  notice.  , 
The  root,  the  bark,  aad  the  wood  of  the  msogo-  | 
bearing  species,  are  used  in  India  nR  niedicinee,  . 
— the  first  as  an  emmenagogae^  the  second  lot  u 
ijwnAnj,  aad  the  third  for  gonorrhcaa.         1 1 

HOG'S  LART).    The  clarified  fat  of  the  flaok 
of  hogs.   The  fat  is  freed  from  the  membraoef  < , 
and  organic  vessels,  by  being  cut  into  wnD  'I 
pieces,  wdi  washed  in  water,  and  molted  w-ith  i 
gentle  heat  and  kept  on  a  slow  fire  till  the  wJiwIe 
of  the  water  has  evaporated.   If  expowd  to  tbe  , 
air,  it  soon  nndergoes  partial  dsoompesitioa,iai'  |i 
bibcs  oxygrn  froin  the  rtfmo?phrrG,  forms  sehacic 
add,  and  becomes  yellowish,  rancid,  and  ill*  . 
smeUed{  and  it     thenfim  mm  into  MoUni  : 
itnmediately  after  being  clarified,  and  is  kept  io 
them  till  required  for  use.   Sound  lard  is  wliit^  i 
tasteless,  odour  loss,  and  so  soft  as  to  be  sfaiMit : 
eemiflold ;  it  begins  to  melt  at       and  is  s  ; 
transparent  and  nearly  colourless  oil  at  91>'^;  i' 
consists  of  ti2  per  cent,  of  elain  and  do  of  stesnn ; 
it  ia  dliaolved  and  deoompoiod  1^  itrNig       '  I 
and  saponified  by  alkalies ;  it  is  insoluble  in  ci-  ] 
ther  water,  alcohol,  or  ether ;  and,  when  presKd  ^ 
between  the  folda of  UettiDg-paper,  it  ianiM  ' 
into  ila  two  proximate  oonatituents^  thr  dni*  '. 
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I    being  nlisorhed  by  the  paper,  and  tho  ftiwin  ro- 
maiiiing  between  the  fulds. 

Hog^s  lard  is  commonlj  used  bj  the  cook  and 
the  pastry-baker ;  but  though  better  eaited  than 
butter  for  frying  fish  and  for  similar  ptirposos,  it 
'  is  very  ill-suited  for  ijastry,  and  ought  not  to 
j  have  %  place  in  aaj  bread.  Its  grand  nee  is  to 
I  servM  aa  the  bana  of  almost  all  otntmenta  both 
j  in  human  pharmacy  and  in  vpt.>r:n:\rv  practice  ; 
:  and  it  is  admirably  adapted  to  this  use,  not  only 
I  by  its  pecoUar  emalttency,  bat  hy  ita  emoOieo- 
I  cy.  and  its  perfeot  fraedoni  from  ewy  atimnlat- 
I  ing  property. 

'      HOQWERD.   The  indigenous  oow-parsnip. — 
j  BtrmUum  Sphoiulifliwn;  alto  the  plantt  of  tha 
genua  Boethavm.  flee  4h«  arUelei  Oow>?am- 

wrp  and  Bobrhaatta. 
I      HOITZIA.    A  genus  of  tender,  ornamental 
I   planta,  of  the  poIemoBiaa  bmOy.  Three  epe- 

I    cies,  small  evergreen  shrubs  of  from  12  to  40 
I    inches  in  height,  with  respectively  gcarlct,  pink- 
I   ish,  and  palo  blue  flowers,  were  introduced  to 
'  Britain  about  88  yeara  ago  from  Hexioo;  and  5 
I   or  6  other  species  arc  Icnr  wn. 
I        HOLCUS, — popularly  Soft  Grais.    A  genus  of 
i  '   grasses,  of  the  oat  tribe.    It  comprises  two  indi- 
:  I  genons  spedee,  and  three  or  four  foreign  but  un- 
1   introduced  species  :  and  it  formerly  comprised 
1  other  species  which  arc  now  assigned  to  the  gen- 
1  era  arrhcnatherum,  chrysopogon,  sorghum,  and 
'  hiefoefaioe.  In  the  Linnnan  system,  it  lies  very 
far  apart  from  the  triandrous  class  or  main  body 
■  of  the  grasses,  and  belongs  to  the  small  group  of 
I  xttonoeeions  polygama.  In  both  the  Linnaoan  and 
;  the  Jusaieuan  ayetems,  it  atanda  oloae  by  th  e  side 
of  the  genus  arrhcnatherum;  and  it  is  distin- 
i  guished  from  that  genus  in  having  the  upper 
'  floret  of  the  tpikelst  with  atamena  only  and 
'   uwned,  and  in  having  the  lover  floret  perfeot 
and  awnles?. 

The  woolly  softr-grass,  meadow  soft-giass,  or 
TorlcihirB  fog,  Hdmu  Uauttutt  growa  natnrany  on 
all  sorts  of  meadows  and  pasturea  throughout 
Britain ;  hut  occurs  principally  on  light  inferior 
soils,  and  especially  on  such  as  are  dampish  and 
contain  eome  proportion  of  peat  Ita  root  is 
fibrous  and  perennial ;  its  culms  arc  numerous, 
erect,  from  18  to  3n  inches  high,  and  smooth 
above  but  hairy  below ;  its  leaves  are  downy  on 
both  enrfikoee;  ita  panide  is  ereet,  thrioe-emn- 
,   pound,  spreading,  and  rather  crowded,  and  has  a 
soft  and  woolly  appt-urance,  and  assumes  a  great 
variety  of  shades  of  colour,  from  a  white  to  a 
i  beantiftd  red,  but  generally  on  a  wlutish-green 
l^round ;  its  spikelets  are  two-flowored,  and  bloom 
in  July  and  August;  and  its  awn  is  recurved, 
and  much  shorter  than  the  floret.   This  grass 
yields  a  great  weight  and  a  still  greater  bulk  of 
herbage,  or  rather  of  foggnge ;  but — probably  in  ; 
consequence  of  the  spongy  softness  of  ita  texture, 
^  and  of  its  defidenoy  in  aaline,  eabaoid,  or  other 
'  i;apid  properties — it  is  not  relished  by  cattle, 
;  either  in  ita  growing  atate^  or  when  made  into 
I  II. 
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hay.  Tt  may  bo  seen  in  m.nny  a  pasture,  with  | 
perfect  untouched  leaves,  when  all  other  grasses 
around  it  are  cropped  to  the  grutind;  and,  in 
general;  it  is  eaten  bj  oattle  only  when  they  are 
hungry  and  cannot  get  anything  better.  A  rem- 
edy for  its  innpidity,  in  the  form  of  hay,  may 
be  found  in  sprinkling  It  over  with  a  littfe  salt 
when  stacked ;  but  no  remedy  seema  available 
for  it  in  the  fields,  except  to  treat  it  as  a  weed, 
and  endeavour  to  exterminate  it.  Bttt|  like  many 
other  bad  things  and  bad  peraona  in  the  world, 
it  clings  to  its  place  with  a  tenaeity  propurtion- 
ate  to  its  worthlessness ;  and  cannot  be  driven 
out  by  less  severe  means  than  either  a  long 
oonrae  of  oonatant  stooking  and  of  never  allow- 
ing it  to  seed,  or  ploughing  up  the  pasture  which 
it  infests,  subjecting  it  to  a  five  years'  course  of 
aration,  and  then  sowing  it  down  with  a  mix- 
ture of  the  most  pcofltable  graaaea.  In  the  Wo- 
bum  experiments,  the  woolly  soft-grass,  when 
grown  upon  clayey  loam,  yielded  per  acre,  when 
in  flower,  19,057  lbs.  of  green  produce,  6,193  lbs. 
of  dry  pRNluoe,  and  1,191  lbs.  ik  nutritive  matter. 

The  creeping  or  bearded  soft-graas,  Holcus  ' 
moUiH,  grows  naturally  on  almost  all  sorts  of  soils  ; 
in  Britain,  but  chieHy  in  light  arable  lands,  and 
on  barren  aandygronndi.  Ita  roota  are  perennial, 
and  very  powerfully  creeping;  they  sometimes 
attain,  in  a  few  months,  the  enormous  length  of 
three  or  four  feet ;  and  they  retain  such  perti- 
nacious poaeeaiioii  of  the  soil  aa  to  reaiat  all 
labours,  except  the  most  strenuous  and  persever-  } 
ing,  for  their  extirpation.   This  grass  is  more  | 
slender  and  leaa  downj  than  the  woolly  soft-grass ; 
its  culms  are  fewer,  sJid  only  about  two-thirds  of  | 
i  the  hcit'ht  ;  its  leaves  are  brgader,  softer,  and  j 
less  tutted,  or  grow  more  scparatdj  from  one  | 
another ;  its  panido  is  looser  and  smoother,  and  I 
has,  in  every  instanoe,  n  whitish-grsoi  ooloor  ;  < 
and  its  awns  are  longer  and  more  conspicuous,  \ 
and,  when  dry,  bend  at  a  right  angle,  and  ex-  < 
tend  beyond  tiie  oslfz.  This  grass  diarss  with  i 
Agropyrum  repem  the  popular 'and  ignominious  \ 
name  of  couch-grass  or  twitch-grass ;  and  it  is  [ 
almost  as  emphatically  the  real  couch  of  light  i 
sandy  lands  as  the  other  Is  of  ridier  edis.  In 
all  circumstances,  it  is  more  or  less  a  sheer  weed, 
and  a  very  vivacious  one ;  and  wherever  it  exists 
even  in  grass  lands,  it  ought  to  be  exterminated 
in  order  to  make  room  for  better  grasses.  Its 
spring  herbage  is  small ;  and  its  aftermath 
growth  is  perfectly  trivial.    Its  roots,  indeed, 
abound  in  nutritious  matter,  and  have  a  ilavour 
like  that  of  new-made  meal,-and  are  very  mvoh 
relished  by  pigs,  and  might,  on  eome  almost  Isnr- 
ren  arenaceous  lands,  be  an  object  worth  a  little 
attention ;  but  the  roots  of  Agropyrum  repem 
have  even  mora  of  this  useful  character ;  and 
both  plants  must,  nevertheless,  be  regarded  as 
oxcossive  pests  of  cultivated  land.  The  cheoking 
and  aabdtting  of  the  orteping  soft-grass  must  bo 
attempted  by  the  most  careful  and  searehing 
perCormaaes  ^  the  eleaning  department  of  fal> 
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lowing;  and  the  extermination  of  it  can,  in 
general,  be  effected  only  by  combining  this  work 
with  such  periodical  intermixations  of  clay  as 
shall  convert  the  sandy  soil  into  a  loam.  See  th« 
articles  Coccu-OaAss  and  Fallow.  In  the  Wo- 
bum  experiments,  the  creeping  soft-grass,  when 
grown  on  sandy  loam,  yielded  per  acre,  when  in 
flower,  34.031  lbs.  of  green  produce,  13,612  lbs. 
of  dry  produce,  and  2,392  lbs.  of  nutritive 
matter. 

HOLEINO.  A  particular  method  of  planting 
trees  and  shrubs.  A  hole  or  small  pit  is  dug  in 
autumn ;  the  turf  and  surface-strata  are  placed 
aside  to  be  decomposed  and  mellowed  by  the  ac- 
tion of  the  air  and  weather:  and  the  tree  or 
shrub  is  planted  in  the  following  spring.  A  hole 
two  feet  wide  and  16  inches  deep  is  required  for 
a  plant  of  two  feet  in  height ;  and  holes  propor- 
tionally larger  are  required  for  plants  of  larger 
growth ;  yet,  in  every  instance,  the  circumference 
of  the  hole  ought  to  be  greater  than  that  of  the 
periphery  of  the  roots.  Iloleing  is  suitable  only 
for  thoroughly  porous  ground,  and  totally  un- 
suitable for  clay,  stiff  loam,  binding  gravel,  or 
any  other  kind  of  ground  which  retains  water. 
The  great  recommendation  of  the  method  is  the 
decomposing  and  pulverizing  action  of  the  at- 
mosphere, preparatory  to  the  depositing  of  the 
plant. 

HOLLOW.  A  depression  in  land,  or  a  hori- 
zontal cavity, — whether  but  an  inch  or  two  in 
width,  such  as  is  made  by  the  pouchings  or  foot- 
marks of  sheep  or  cattle,  or  many  yards  or  even 
miles  in  extent,  such  as  to  be  identical  with  a 
dingle,  a  vale,  a  glen,  a  valley,  or  any  variety 
whatever  of  hill-locked  land. 

HOLLOWNESS.  Cavitousness  in  the  stem  of 
an  old  tree,  occasioned  by  the  decomposition  and 
disappearance  of  part  of  the  duramen.  The 
decayed  portion  of  the  stem  may  be  probed  to 
the  bottom  ;  the  water,  if  any,  let  out  with  an 
auger ;  the  cavity  dried  with  a  cloth,  and  filled 
with  dry  sand ;  and  the  opening  plugged  with 
wood  and  oakum,  and  made  fully  air-tight  with 
a  coat  of  paint. 

HOLLOW  ROOT.   See  Moschatel. 

nOLLY, — ^botanically  Ilex.  A  genus  of  orna- 
mental, evergreen,  ligneous  plants,  of  the  staff- 
tree  family.  One  species  grows  wild  in  Britain ; 
nearly  a  score  of  species  have  been  introduced 
from  Africa,  America,  and  China ;  and  about 
twenty  more  are  known.  Two  of  the  foreign 
species  are  noticed  in  the  articles  Dahoox  and 
Cassine. 

The  indigenous,  or  common,  or  prickly-leaved 
holly,  Jlex  aquifolium,  is  a  handsome,  conical, 
evergreen  tree.  Its  English  name  is  probably 
a  corruption  of  the  word  holy,  the  boughs 
being  used  to  adorn  houses  and  even  churches 
at  Christmas.  It  is  the  Horut  of  France,  the 
Slechpalint  and  IfiilmenAaym  of  Germany,  and 
the  Agrifoglio  of  Italy.  It  reaches  a  height  of 
30  or  40  feet,  with  a  trunk  from  18  inches  to 
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2  feet  in  diameter.  As  a  hedge-plant,  or  as  aa 
ornamental  tree  or  shrub,  it  is  not  surpasscil 
by  any  other  evergreen.  Ita  variegations  are 
chiefly  confined  to  the  modifications  of  white  and 
yellow  in  the  leaves ;  but  there  are  some  kinds 
in  which  the  deviation  results  from  the  size,  fono, 
and  prickly  state  of  the  leaves  ;  others  consist  of 
differences  in  the  colour  of  the  fruit,  which  is 
red,  yellow,  black,  or  white.  This  plant  is  indi- 
genous in  Europe,  and  is  said  to  be  found  ia 
China  and  Japan.  In  France  it  is  abundant, 
especially  in  Brittany ;  and  in  the  middle  and 
southern  states  of  Qermany,  it  attains  the  height 
of  20  feet ;  but  it  nowhere  reaches  a  larger  size 
than  in  England,  where  it  appears  in  the  re- 
remains  of  all  aboriginal  forests.  In  Ireland  it  is 
not  very  common ;  but  in  Scotland  it  is  found  in 
most  natural  woods.  The  hoUy-hedgcs  at  Tyn- 
ingham,  planted  in  1712,  are  from  10  to  25  feet 
in  height,  and  from  9  to  13  feet  wide  at  the 
base. 

The  holly,  according  to  Loudon,  attains  its 
largest  size  in  a  rich,  sandy  loam  ;  but  it  will 
grow,  and  even  thrive,  in  almost  any  soil,  pro- 
vided it  is  not  overcharged  with  moisture.  Cook 
says,  it  does  best  on  soils  somewhat  gravelly;. 
MiUcr,  that  it  prospers  on  gravel  over  chalk  ; 
and  Boutcher,  that  it  refuses  not  almost  any  sort 
of  barren  ground,  hot  or  cold;  in  short,  it  is 
found  on  all  soils,  except  in  bogs  or  marshes. 
The  largest  hollies  at  Surrey  and  Kent,  are  ia 
loam  or  chalk ;  those  at  Tyningham  are  on  a 
deep,  alluvial  sand ;  and  those  in  Aberdeenshire, 
on  granitic  clay.  The  roost  favourable  situation 
for  the  holly,  in  England,  is  said  to  be  a  thinly 
scattered  wood  of  oaks,  in  the  intervals  of  which, 
it  grows  up  at  once  sheltered  and  partially 
shaded.  Yet  it  will  thrive  completely  beneath 
the  shade  and  drip  of  other  trees;  for  which 
reason  it  is  surpassed,  as  undergrowth,  by  no 
other  evergreen  shrub  or  tree,  except  the  box. 

The  holly  may  be  propagated  by  seeds,  by  cut- 
tings, or  by  budding  and  grafting.  As  the  seeds, 
like  those  of  the  hawthorn,  do  not  come  up  the 
first  year,  the  berries,  in  England,  are  commonly 
buried  in  the  soil,  or  kept  mixed  up  in  a  heap  of 
earth  for  one  year.  Mr.  Loudon  recommends 
mixing  the  berries  as  soon  as  gathered,  in  a  heap 
of  earth,  which  should  be  turned  over  several 
times  in  the  course  of  the  season,  to  faciUtate 
the  decomposition  of  the  pulp  and  husks.  This 
will  generally  be  effected  by  the  autumn  suc- 
ceeding that  in  which  they  are  gathered  from 
the  tree  ;  and  they  may  then  be  taken,  and 
separated  from  the  earth,  with  which  they  are 
mixed,  by  sifting,  and  sown  in  beds  of  finely 
prepared  soil,  and  covered  to  a  depth  of  about  a 
quarter  of  an  inch.  Thus  prepared,  when  sown 
in  autumn,  they  will  come  up  the  June  follow- 
ing. A  covering  of  half-rotten  leaves,  or  of 
straw,  placed  over  the  seed-beds,  will  protect  the  t 
soil  from  extreme  heat  and  drought,  and  will  ' 
greatly  facilitate  the  progress  of  the  germinatioo. 
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I  As  the  holly  is  liable  to  suffer  Trom  transplanting, 
j    it  should  never  be  kept  in  the  nursery  longer 
J    than  two  yc4irs  la  one  plaoe.    When  the  seeds 
j  I  Am  to  be  mwb  iammttatdy  after  gfttli«riaf  , 
Boutcher  directs  that  the  berrir"^  phould  remain 
j  on  the  tre«s  till  December,  or,  if  thej  could  be 
kept  out  of  the  reach  of  birds,  till  February  or 
Marcb.   Aa  soon  as  they  are  gathered,  he  says, 
"  ihr'fw  them  into  a  tub  with  water,  and  rub 
I  them  between  your  hands  till  the  seeds  are 
I  divnted  of  their  thk^  i^tttinoaa  oovering ;  pour 
off  the  water,  with  the  ^ght  seeds  that  swim,  the 
mucilage,  At  ,  nnd  spread  the  so^nd  seeds  on  a 
cloth,  in  a  dry,  airy  ^aoe,  rubbing  them  often, 
'  and  giving  then  %  ftmk  doth  daily  till  they  are 
quite  dry.   If  this  be  done  in  autumn  or  win- 
ter, mix  them  with  sand,  and  keep  them  dry  till 
spring  i  bat,  if  they  have  been  gathered  in  spring, 
let  tiMm  bo  lowa immediatdy"  When  euttings 
I  are  made  choice  of  for  the  propagation  of  the 
holly,  they  are  selected  in  autumn,  of  the  ripened 
summer  shoots.   They  are  planted  in.  a  sandy 
soil,  in  ft  ihady  border,  and  oomed  with  hand- 
glasses ;  and  they  generally  strike  root  the  fol- 
lowing spring.   It  has  been  found  by  experience, 
that  cuttings  of  trees  and  shrubs  generally,  which 
]  are  grown  nearest  the  ground,  or  on  the  north 
side  of  the  tree,  and  bo  planted  aa  to  be  kept 
moist  and  shaded,  always  take  root  more  readily 
than  ttoio  which  haTO  been  taken  from  the 
summit,  and  more  exposed  to  the  influence  of 
light  and  air,  the  moiotnre  tind  <?hnde  being  the 
predisposing  causes  of  the  production  of  the 
tootSi  The  operaHona  bit  budding  and  gratting 
may  bo  pezformod  at  the  usual  times  and  in  the 
usual  manner ;  but  it  has  been  observed  by 
Tschoudi,  that  deft-gralting  does  not  succeed 
nearly  ao  woU  with  tiio  hol^  aa  whip-grafting. 
In  England,  the  stocks  budded  or  grafted,  are 
generally  of  four  or  five  years'  growth  ;  and  the 
grafting  is  performed  in  March,  and  the  budding 
bk  Jnfy,  Ko  phmt  veqairea  loM  cart  than  tho 
holly,  when  it  is  once  established.   This  species 
rarely  needs  pruning ;  and  the  varieties  which 
have  been  grafted  or  budded  re«}uire  little  more 
tiiaa  tho  removal  of  ihooCa  from  the  stock.  To 
prepare  thom  for  removal,  however,  whether  of 
a  large  or  small  sise,  they  ought  to  be  taken  up 
and  replanted  every  other  year.    The  seasons 
noit  xmiStf  adopted  for  the  transplanting  of 
evergreens,  are  the  spring,  and  in  mild  weather 
in  winter,  although  summer  and  autumn  are 
generally  stated  to  ho  tiie  proper  times  for  per- 
forming that  work.  The  principle  which  justi- 
fies the  practice  of  removincr  them  in  winter  or 
spring  is,  that  most  plants  are  more  safely  re- 
movnd  iriMn  they  are  in  *  oempantiToly  dor^ 
nmnt  atate,  and  when  the  weather  is  temperate, 
the  air  moist  and  still,  rather  than  dry  and  in 
motion.   It  is  well  known  that  the  greatest  de- 
gree of  torpidity  in  plants  or  traea  oziitt  a  short 
time  before  they  begin  to  germinate  or  push  out 
■hoota ;  oonseqaontly,  aa  oveigreena  b^;in  to 


grow  only  a  week  or  two  later  than  dedduous 
treeB  of  the  same  climate,  the  proper  time  for 
transplanting  them  must  be  nearly  the  same. 
The  chief  dUforoneo  to  bo  observed  la,  tho  cir- 
cumstance of  evergreen  trees  being  at  no  time 
whatever  in  so  completely  a  dormant  state  as 
deciduous  ones;  and  hence,  such  weather  in 
winter,  autumn,  or  spring,  must  be  chosen  for 
j  removing  them,  as  will  least  affect  their  fibrous 
roots  and  leaves  by  evaporation.  When  the 
holly  is  to  be  planted  as  a  hedge,  if  it  u  denraUo 
that  the  growth  shall  be  rapid,  tito  aoil  ought  to 
be  trenched  to  the  depth  of  three  or  four  feet. 
If  the  subsoil  be  poor,  it  is  recommended  to  dig 
a  trenoh,  in  tho  diieetioil  of  ^Intsnded  hedge, 
three  or  four  iMt  wida^  and  as  many  deep,  and 
to  fill  up  the  space  with  good  surface  soil  taken 
from  the  neighbouring  ground  or  elsewhere. 
The  soil  in  tho  ttenoh  shoSid  bo  adasd  at  least  a 
foot  above  the  adjoining  surface,  to  allow  for 
settling ;  and  along  the  middle  of  this  ridge,  the 
plants  should  be  set  from  one  foot  to  eighteen 
indies  apart.  Aooording  to  hHllsr,  holly  hedges 
should  never  be  clipped,  because,  when  the  leaves 
are  cut  through  the  middle,  they  are  rendered 
unsightly  i  and  the  shoots  should  therefore  be 
cut  with  a  knilb  doso  to  a  leaf  This  mode, 
undoubtedly,  is  more  npproprinte  for  hedges  in 
gardens  and  pleasure-grounds,  where  it  is  desir- 
able to  preserve  an  effect  more  pleasing  to  the 
eye  ;  but,  as  this  method  leaves  a  rouglier  Oite- 
rior  surface,  and  involves  a  much  grcatf-r  expense 
than  clipping,  it  is  unsuitable  where  the  object 
is  to  prevent  birds  from  building  in  the  hedges, 
and  to  maintain  effective  fences  at  tha  iMSt 
expen«!e.  The  proper  time  for  clipping  appears 
to  be  just  after  the  leaves  have  arrived  at  matu- 
rity ;  booanso  at  that  ssason,  in  tho  holly,  as  in 
the  box,  the  wound  is  repaired,  in  a  measure^  by 
the  healing  over,  produced  by  the  remaining  sap, 
still  in  cirouUtion.  When  it  is  desired  to  culti- 
vate tho  holly  for  timber,  it  should  bo  grown  in 
the  same  manner  as  in  close  plantations,  either 
with  or  without  nurse-trees,  according  to  the 
situation ;  and  the  stems  should  be  deprived  of 
their  side  branchea,  when  tbqr  nre  lew  than 
half  an  inch  in  diameter,  to  a  certain  height, 
say  one-fourth  of  the  entire  height  of  the  tree, 
in  order  to  have  a  dean  trunk. 

Tho  wood  of  tiia  holly  ia  almost  <^  an  ivory 
whiteness,  except  near  the  centre  of  very  old 
trunks,  where  it  is  of  a  brownish  hue.  It  ia 
very  hard  and  compact,  with  a  fins  gialn,  and 
susceptible  of  a  high  degree  pdiah,  which 
renders  it  well-adapted  for  many  purposes  in 
the  arts.  When  dry,  it  weighs  forty-seven  and 
a  half  ponnds  to  a  onbio  loot,  and  is  very  reten- 
tive of  ita  sap,  in  oonsequence  of  which,  it  is 
liable  to  warp,  unless  it  is  well  dried  and  sea- 
soned before  being  used.  It  readily  takes  a 
darablo  odour  of  aimest  any  shade,  an^  henoe  it 
is  much  used  by  cabinet-makers  in  forming  what 
are  teohnioaUj  called  **  strings  and  borders,"  in 


d  by  Google 


67C 


HOLLY. 


ortiamental  works.  When  properly  stained 
black,  its  colour  and  lustre  are  little  inferior  to 
those  of  ebony.  It  nwj  be  applied  to  »  greet 
nninhcr  of  p;;rpos<:>9  by  joiners,  caMnct-niakors, 
turners,  cQgincur^  mathematical  instramcnt- 
makera,  end,  next  to  tbe  box  and  pear-tree, 
it  is  the  best  wood  for  cngraring  upon,  as  it  is 
compact,  and  stands  the  tool  well.  Among  its 
principal  uses  in  England,  at  present,  ia,  when 
dyed  black,  to  be  substituted  fur  ebony,  in  the 
handles  of  mctiillic  teapots,  &c.  In  France,  the 
young  shoots  and  tbe  brancbos  are  given  to 
she«^  aad  deer,  daring  winter ;  aid  tlie  etroDfer 
strnijT^t  shoot?,  d'.'prived  of  their  It.irk.  nrc  tnai'.e 
into  whip-hondlus  and  walking-cauea.  The  bark 
of  tbe  holly  oontaina  an  abondance  of  viscid 
matter;  and,  when  macerated  in  water,  fer- 
mented, and  then  separated  from  the  fibres,  it 
forms  bird-lime.  Medicinally,  the  bark  of  this 
tree  is  maoilagiaoua^  emollient,  and  solvent,  and 
is  Kiid  to  possess  strong  febrifugal  powers.  The 
lierries  arc  purgative,  and  six  or  eight  of  thcut, 
when  swallowed,  will  eause  violent  romiting; 
though  they  ar<.'  con.sidcred  as  poisonous  to  men, 
they  form  tbe  food  of  some  birds,  more  especially 
of  tbe  tbnisheeL 

As  a  hedge-plant,  in  temperate  climates,  the 
holly  form?,  jwrliaj^,  the  niost  irapenetrablo  aud 
the  most  duralile  of  all  live  fences  ;  and  it  has 
this  supcritjr  advanta^^e  nvi.>r  decidaoos^eavcd 
trees,  that  it  is  8el<i»iii  attacked  by  insects,  and 
will  well  endure  the  shears.  Its  chief  obj(H3tion 
is  the  very  indiflerent  progress  whieh  it  makes 
for  the  first  few  years  after  plantinj; ;  but,  after 
it  becomes  established  in  a  suitable  soil,  or  about 
its  third  or  fbitrth  year,  them  ai«  bot  few  hedge- 
pUuits  that  will  surpass  it  in  their  growth.  It 
may  bo  carried  to  a  grent  height,  and,  conse- 
quently is  well-adapted  for  situations  wh^rc 
strength  and  shelter  are  reqiured,  especially 
dnrin;^  winter,  when  most  Othci  hedjget  are 
deprived  of  their  leaves.  i 

The  oommon  holly  oomprisee  so  many  tarie*  I 
ties,  widely  different  from  one  another,  and  all 
more  or  less  beautiful,  that  a  shrubbery  with 
nothing  else  in  it  could  be  made  very  imposing, 
— -^md  quite  eminently  so  with  Ae  Kid  of  a  few 
pines  and  firs ;  and  it  presents  so  great  a  choice 
to  the  landscape-gardener  that  it  may  often  be 
depended  en  as  a  main  sabjeet  for  tbe  general 
outlin"^  and  for  conspicuous  situation?.  The  fol- 
lowing varieties  are  enumerated  Ity  Loudon : — 
/Mf;erc);>/(y?»Mt,  varions-leared ;  anguttifeiium,xt»x- 
row-leavcd;  lalifolium,  broad-leaved;  attaderenMy 
Uigh  Clero,  with  broad  thin  flat  leaves ;  marffin- 
odim,  thick-margined-lcaved,  without  prickles; 
ISsnr/efuMi,  laurcMcavcd,  small,  without  pric- 
kles; ei'^T' '•!/>,  ciliated  leaves,  small,  with  hair- 
like  prickles  along  the  margins ;  cUiatum  laiuiu, 
smaller  ciliated ;  rKunmm,  reourved-leaTed ;  eer- 
ni'ifolinm.  snv  -  leaved  ;  rn'ip'Ti},  cnrl- leaved; 
jerojc,  the  hedge-hog  holly,  tbe  surface  of  the 
reflexed  leaves  ooversd  with  prickles ;  «nMt^<K 


^''■lu,  thick-leaved;  mjescrn^^.  spineless,  or  aged  ; 
aHo-maiyuiatum,  white-edged-lcaved,  of  which 
there  are  numerons  variations;  cum-maiyiMt- 
ti'/fi,  gold  ed'^jed-leavt  d,  many  variations  ;  ^i'''"^ 
jjictuvi,  whito-spotted-leaved,  of  which  a  consi- 
derable part  of  the  centre  is  white,  and  the  nsr* 
gin  green ;.  aurtihjndmnt  gold-epotted-leaved,  in 
the  same  way  as  the  last,  many  vririations; 
/erox  atyenteum,  silver-blotched  hedgehog ;  fenx 
aureum,  gokl-blotohed  hedgehog  ;  fmctH-htfo, 
yellow-fruited;  fmct'i-fiVi^,  white  -  fruited.  Of 
these  the  following  are  markedly  distinct  in 
appearanee,— «ngttstifbli«tti,  vari^^Datwa,  dfia- 
tum,  serratifoliinn,  fero.T,  crassifoHum,  fructu- 
iuteo,  and  instances  of  the  six  different  kinds  of 
variegation.  A  penduhms  variety,  of  a  strongly 
marked  character,  exists  in  Dalkeith  Park ;  and 
a  fastigiata  one  in  the  ne^hbourhood  of  £din- 
burph. 

Tlie  Vin  an  holly,  //er  epaas,  is  widely  dif- 
fused tliroiii.'hiiiit  the  V.  States,  tixtouding  tVoin 
about  lat.  At-  to  the  gulf  of  Mexico,  aad  beyond 
the  M isslsnpirf  to  the  border  of  the  desort  pbuas 
which  skirt  the  ^aw  of  the  R-icky  ninitntains. 
In  many  parts  of  this  district,  it  is  not  uncom- 
mon, and  adds  to  the  beanty  <^  the  forest  by  its 
red  berries,  and  brilliant  evergreen  foUage.  It 
?ometime8  attains  a  height  of  forty  feet,  with  a 
trunk  a  foot  in  diameter.  Tlie  kav^^a  are  ondu- 
latod,  coriaceous,  dentate,  and  spiny  on  tbe  ntar- 
ijin;  the  flowers,  as  in  the  rest  of  the  gc;ju*, 
inconspicuous,  consisting  of  a  four-toothed  cal}  s, 
four  petals,  ai^  as  many  stamens ;  and  they  we 
succeeded  by  rounded  berries  containing  f  ur 
osseous  seeda.  Tbe  European  holly  is  very  simi- 
lar to  the  American  in  siie,  appearance,  and  tbe 
qualities  of  the  wood. 

The  emetic  holly,  or  South-Sea  tea,  /.  vmi- 
ioria  or  /.  itH-jit/m,  ia  a  shrub,  inhabiting  tbe 
Southern  states  from  lat.  37**  to  the  gulf  of 
Mexico,  bearing  smixith,  elliptical  and  serrated 
l^ves,  an  infusion  of  which  is  taken  like  tea,  by 
tlie  (Aborigines,  who  ascribe  to  it  extraordittaiy 
virtues,  and  are  accustomed  to  a.^seuilde  everj 
spring,  with  much  ceremony,  for  tbe  purpose  of 
drinking  it.  It  is  tonic  and  diuretic,  and,  in 
large  doses,  purgative  and  emetic. 

The  narro'iv  leaved  li<?lly,  /.  angutd/olia,  is  an 
evergreen  shrub,  found  in  the  swamps  of  North 
Amerioa,  from  Vir^nia  to  Ooor^  growing  from 
six*  to  ten  feet  high.  The  lenvr;?  are  llm  ur-lnn- 
ceuiate,  with  tbe  margin  somewhat  bvat  dowa- 
wards,  and  serrated,  or  saw  •  edged,  near  tbs 
point.  The  flowers  are  white,  and  are  produwd 
in  June;  they  are  succeeded  by  globular  red 
berries.  It  is  a  distinct  and  handsome  plaat, 
but  net  very  much  grown. 

The  Madeira  hully,  1.  j  tra^h  or  /.  mml^rfnfu, 
is  a  native  of  Madeira,  where  It  forms  a  low 
tree,  with  ovato  shining  leaves,  and  small  white 
flowers,  followed  by  large  red  berries.  It  is  a 
handsome  species,  and  will  endure  wild  winters 
without  protaction. 
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I     The  broad-leaved  hottf,  /.  lattfittia,  to  a  s^eoh 

.  did  ha1f-h:irtJy  cvcr-rreon  fhrnVi,  from  Japan;  it 
I   has  orate  serrated  leaves,  shining  above,  the 
edges  revolute ;  the  flowers  are  amall  and  white. 
In  the  Epsom  nursery  this  pUnt  has  been  grown 
with  leaves  nine  inches  hmj^. 
The  Canarj  Island  holly,  /.  cnnarientUy  is  a 
I    hard/  evergreen  tree,  growing  twenty  feet  high ; 

I  the  leaves  are  ovate-lonceoUtef  Mate,  flat,  shin- 
ing, and  quite  entire;  the  flowen  are  white,  and 
the  berri^  blacL 

Betides  these,  the  following  may  be  planted  in 
!  I  sheltered  situations,  against  a  wall I.  cunei- 
'  folia,  I.  ligustrifolin,  I.  ohineuii,  I.  heterophjUa, 
:  I  and  I.  maoropbjUa. 

HOLLTHOCKr-ii&Aaa  fdMs.  AnalTaoeonR 

I I  plant,  a  native  ef  the  Knst,  and  very  frequently 
.  cultivated  in  gardens  for  the  mlIco  of  its  oma- 
.  tneatal  spikes  of  large  and  beautiful  Howers. 

The  Took  to  biennial,  and  shoots  np  one  or  several 
very  upright,  hairy  stems,  which  attain  the 
heifrht  of  from  five  to  twelve  feet   The  leaves  arc 
cordate  at  ba^e,  and  divided  into  from  five  to 
•even  kbes.  ^le  Howsvs  are  snbeessile,  rose- 
coloured,  and  situated  in  the  axils  of  the  supe- 
rior leaves,  thus  forming  a  long  terminal  spike. 
[    From  cultivation,  many  varieties  have  arisen, 
bearing  flowers,  single  or  doaUe,  white,  yellow, 
red,  or  even  almost  black. 
I       Hullyhocks  excel  almost  all  other  ornamental 
j    plants  at  the  backs  of  borders,  among  shrubs, 
I    Httd  in  the  centre  of  clumps.   Their  towering 
1    Hplkoa  of  varied  colours  form  a  splendid  addi- 
iiua  to  even  the  moat  highly  famished  gardens, 
even  witii  iJl  their  present  faults ;  and  were  the 
flowsts  rendered  more  permanent,  and  inconse- 
quence more  brilliant,  they  would  have  claims 
which  soaroelj  any  other  hardy  subjects  can 
boast  The/  live  tiirougfa  all  kinds  of  weather, 
sequirs  no  removing  two  seasons  out  of  three,  or 
ev«n  more  than  that ;  and  they  want  no  stakes, 
and  brave  pretty  nearly  all  sorts  of  weather. 
The  amateur  eoltivator  of  seedlings  should  think 
of  nothing,  in  his  selections,  but  the  brightest 
colours  and  the  thickest  petals.     From  those 
with  the  thickest  petals  he  should  save  the  seed ; 
sow  then  pretty  mudi  about  the  time  tliat  most 
perennials  arc  sown,  June  or  July;  and  when 
they  arc  largo  enough,  plant  them  nut,  one  foot 
apart,  in  rows  two  feet  from  each  other.  Here 
thej  must  be  kept  dear  from  weeds;  and  the 
crirth  between  them  must  be  stirred  occasionally. 
They  may  be  continued  in  this  place  until  they 
bloom  i  or  if  wanted  for  ornament  in  the  clumps, 
bed%  and  borders,  they  may  be  planted  out 
where  they  are  required  ;  but  there  will  be 
many  to  throw  away,  as  well  as  a  few  to  keep. 

Toung  hoUyhsoks  of  all  sorts  might  be  planted 
in  many  field  hedges  to  aflTord  bees  a  second  sea- 
son of  collecting  their  sweets ;  and,  after  a  wet 
or  cold  summer,  these  autumnal  flowers  would 
aiiord  Hiem  relief;  give  them  strsngth  to  endnre 
tlie  winter,  tad  shorten  it  to  them  by  preventing 


their  ftlling  too  early  on  their  store.  A  good 

stronj^  cloth  may  be  made  from  the  fibrous  bark 
of  the  flower-stalks  of  the  hollyhock.  In  1821 
about  280  acres  of  land  near  Flint,  in  Wales, 
were  planted  with  it,  in  order  to  convert  the 
fibres  into  thread,  similarly  tr»  that  uf  heuij)  or 
tiax.  In  the  process  of  manufacture  it  wa^  die- 
covered  that  the  plant  yields  a  Uae  dye,  equal 
in  beauty  and  permanence  to  the  finest  indigo. 
The  (*eef1-f"i-^<'s  should  bi?  collected,  when  rijx',  in 
dry  Weather,  and  kept  dry,  sown  in  April  in  beds 
of  light  earth,  and  the  young  plants  removed 
when  they  have  six  or  eight  leaves  each,  into 
nursery  beds  about  twtlve  inchis  from  each 
other,  and  watered,  if  the  season  be  dry,  until 
they  have  taken  root ;  then  kept  free  from  weeds, 
and  pleated  out,  where  they  are  to  remain  until 
October.  Seeds  sown  as  soon  as  rip^*  in  autumn, 
and  planted  out  early  in  spring,  will  sometimes 
flower  a  year  eooner  tlian  eould  liave  been  ob- 
tained from  spring  sowing. 

TTOLLY  OAK,  or  Holm  Oijc  The  evergreen 
oak.   See  Oak  and  Ilex. 

HOLM.    A  haugh  or  a  ftnny  Istond.  Sec 

HAVOtt. 

HOLM  OAK.   See  Oak  and  Ilex. 

H0L08TE.\.   Sec  SnicnwouT. 

HOLOSTBUH.  A  small  genus  of  ptonts,  of 
the  carnation  tribe.  The  umbellated  s?pocie8,  //. 
umbdlatum,  is  a  beautiful  annual-rooted  indigen 
of  old  walls  and  similar  situations,  in  some  parts 
of  England.  Its  stem  is  only  2  or  3  inches  high  ; 
and  its  flowers  are  pink-coloured,  and  Uoom  in 
July  and  August. 

HOLT.  A  wood  or  osicr-grotmd. 

HOLY-ORASS.   See  HifBocnix  K. 

HOMALIUM.    A  small  penu!<  of  ornamental  j 
tropical  shrube,  constituting  the  type  uf  the 
order  Homalfnem  or  Homalinaeen.    All  the 
plants  of  this  order  arc  handsome  evergreen 
shrubs,  with  alternate  leave?,  deciduous  stipxila?, 
and  parietal  placcntse.   Only  8  or  9  species  occur 
in  the  gardens  of  Britain ;  and  these  are  distri- 
buted among  four  genera.   Only  two  speeioB  of 
the  genns  homalium  arc  known, — //.  racemosnm,  \ 
a  white-flowered,  summer-blooming  shrub  of  G  or  | 
7<fiMt  in  height,  introduoed  about  90  years  ago 
from  the  West  Indies, — and  H.  llacoubea,  whose 
roots  are  employed  in  Quiana  as  a  remedy  for 
gonorrhoea. 

HOITBBIA.  A  genus  of  beautifhl,  bulbous- 
rooted,  Cape-of-Oood-IIope  plants,  of  the  iria 
order.  Nearly  a  dozen  species,  all  summer- 
bloomers,  have  been  introduced  to  Britain.  They 
vary  In  height  from  18  to  40  inches ;  and  the 
majority  have  vermilion-coloured  flowers,  and 
the  rest  either  yellow  flowers  or  purple  flowers. 
The  name  Homerla  to  a  compliment  to  the  old 
Greek  father  of  epic  poetry. 

IIoMKSTl'lAD.  A  farmery  or  group  of  farm- 
buildings  and  attached  yards  and  offices. 

HONESTY,  Hooswonv,  or  Savih^Fmwxr,— 
hotanioally  Zkimtml  A  small  genus  of  hardy. 
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he  rli a ceouB,  ornamental  plants,  of  the  crticifcrous ' 
order.  The  biennial  epecies,  I/unaria  biennit — 
called  by  Linnaeus  Lunaria  amwa — ia  a  native 
of  Hungary  and  Anuria,  and  WM  introduMd  to 
liritain  in  the  Intter  part  of  the  16th  century. 
Its  stem  is  branching  and  3  or  4  feet  high ;  its 
btik  isreddidi  and  hidxy;  ite  1muichcad«fleetfroin 
ill  parts  and  from  all  sidflt  of  the  stem  ;  its  leaves 
are  alternate,  cordate,  pointed,  and  a  little  hairy, — 
and  the  lower  ones  are  pedunculate,  but  the  upper 
ones  Mflrilo;  ito  flowers  grow  in  olmtm  from 
the  sides  and  top  of  the  hranches,  and  havo  each 
four  purplish  heart-shaped  petals,  and  bloom  in 
May  and  June  \  and  its  silicles  are  large,  flat, 
two-oelled,  and  nooD'shaped,  and  endow  cadi 
two  rows  of  flat  kidney-shaped  seeds,  and,  when 
ripe,  are  very  transparent  and  have  the  appear- 
ance of  discs  of  white  satin.  This  plant,  chiefly 
OD  aeeoont  of  fho  «ingii]ar  diaiaoter  of  ita  rilidei, 
has  long  been  a  general  favourite  in  gardens ; 
and  an  old  practice  is  to  cut  off  its  branches 
when  studded  with  the  npe  silicles,  and  to  place 
them  in  the  diimneja  of  haUe  and  large  iooom, 
where  they  continue  a  lung  ti^nn  in  htauty.  A 
variety  of  the  biennial  species  has  white  flowers. 
The  revived  species,  Lunaria  rtdivim,  was  intro- 
duced from  Gennany  toward  the  doee  of  the 
16th  century;  and  is  not  quite  so  tall  as  the 
biennial  specie^  but  has  a  biennial  root,  and 
lanke  aa  a  ImliaoaoaB 

HONEY.  A  Tegetable  product,  very  similar 
in  its  properties  to  sugar.  It  ia  fouml,  in  large 
quantities,  in  a  number  of  vegetables,  is  collected 
by  the  bee,  and  ia  Ibd  upon  by  many  inaeoto.  It 
is  always  formed  in  the  flower,  chiefly  at  the 
base  of  the  pistil,  and  it  seems  designed  to  rc- 
oetve  and  retain  the  fecundating  pollen.  Honey 
dUTenmndiinooloorandUioondifeeiMa;  itoon- 
taini  much  saccharine  matter,  and,  probaUjr, 
some  rancilage,  from  which  it  derives  its  eoftne^ 
and  viscosity.  Honey  very  readily  enters  into 
the  vhuMM  fiBrBMBlatioa,  and  yidds  a  atrong 
liquor  called  mead.  There  are  two  species  of 
honey ;  the  one  is  yellow,  transparent,  i\nd  of 
the  consistence  of  turpentine;  the  other  white, 
and  oapaUo  of  aaranin^  a  solid  form,  and  of 
concreting  into  regular  spheres.  These  two  spe- 
cies are  often  united  ;  they  may  be  separated  by 
means  of  alcohol,  which  dissolves  the  liquid 
lumaymndi  more  x«a^7  than  thtoolid.  Honey 
has  never  been  accurately  analyzed,  but  some 
late  experiments  go  to  prove  it  to  be  composed 
of  sugar,  mucilage,  and  an  acid.  The  honey 
made  in  mountainous  countries  is  more  highly 
flavoured  than  that  of  low  gronnrl^.  The  honey 
made  an  the  spring  is  more  esteemed  than  that 
gaihend  In  tihe  annuner;  that  of  the  anmmer 
mora  than  that  of  the  autumn.  Thera  is  also  a 
preference  riven  to  that  of  young  swarms.  Yel- 
low honey  is  ubtained,  by  pressure,  from  all  sorts 
of  boney-oombe,  dd  aa  well  aa  new,  and  eren 
firom  those  whence  the  virgin  honey  has  been 
extracted.  The  oomtM  are  broken,  and  heated, 


with  a  little  water,  in  b.ipin^;  or  pot?,  being  kept 
constantly  stirring ;  they  are  then  put  into  btgi 
of  thin  l^n  doth,  and  these  into  a  press,  to 
squeeze  out  the  hon^.  The  wax  stays  bdual 
in  the  bag,  excepting  somo  paitiotoa^  whkh  fw 
through  with  the  honey. 

Honey  ia  the  pvodnotion  of  meet  eouitiisiijtt 
more  abundant  in  the  island  of  Candia,  and  ii 
the  greater  part  of  the  islands  of  the  Archipelar, 
than  anywhere  else.  The  Sicilian  hooey  seemt 
to  be  partionlarly  high  flavonxed,  and,  ia  wm 
parts  of  the  island,  even  to  surpass  that  of  l^Ii- 
norca,  which  no  doubt,  is  owing  to  the  quantity 
of  aromatic  plants  with  which  that  ooontr/ 
overspread.  This  honey  is  gatbevad  thrse  tbM 
in  the  year,  in  July,  August,  and  October.  It  t; 
found,  by  the  peasants,  in  the  hollows  of  itm 
and  rocks.  The  country  of  the  lesser  Hjbia  ii 
still*  aa  forawriy,  the  part  of  the  idaad  tialii 

most  celebrated  for  this  article.  Considertble 
quantities  of  honey  are  produced  by  the  wiM 
bees,  in  the  woods  of  North  America. 
Honey  is  naed  in  preseiius  and  oonfiBotioasrf, 

nnd,  in  its  pure  Ftntc,  to  put  upon  bread;  akoii 
a  demulcent  medicine  against  hoarseness.  <s»r 
tarrhs,  &C.,  uid  externally,  as  a  softening  apf^ 
cation,  to  promote  sapparation.  It  is  used  in  itt 
clarifi.  d  Ptatc,  to  sweeten  ceitain  medicines.  It 
is  more  aperient  and  detergent  than  sugar,  sod  ^ 
is  particularly  serviomble  in  promoting  expeets* 
ration  in  disorders  of  the  breaat,  and  as  sn  is- 
gredient  in  cooling  and  deterg:ent  p^rgan^Ji!*- 
For  these,  and  other  similar  purposes,  it  is  loow  ^ 
timea  mixed  with  vinegar,  in  the  proporliea  d  \ 
two  pounds  of  clarified  honey  to  one  pint  of  tlK 
acetic  acid,  !>oi!ed  down  to  a  proper  conastes* 
over  a  slow  Are,  and  thus  forms  the  oxjnel  ^ 
simple  of  thadMpa.  It  la  alao  impregnated aitk  | 
the  virtnea  of  diiBmnt  vegeUbles,  by  boiling  it 
in  the  same  manner,  with  their  juice  or  infe- 
sions,  till  the  watery  ports  have  exhaled.  U 
is  tbo  baaia  of  aevotal  oompedtSone  in  idnnascj,  i 
though  in  this  way  it  is  less  used  than  fortncrbr 
It  ia  also  used  in  making  mead.   When  collected 
from  poisonous  plants,  as  HJtododendron  Pt^ 
sum,  AHDk,  it  partakea  of  the  qoalitica  d  tbe 
plants.    The  inferior  qualities  of  honey.  Vti 
what  remains  when  it  is  purified,  can  be  used  IS 
the  preparation  of  brandy,  viu^ar,  &c 

Honey,  aa  may  bo  eaailyimaginod,  was  one  of 
the  first  articles  of  human  nourishment  Tfc^ 
gods  of  Greece  were  imagined  to  live  on  mii^ 
and  honey  (unbrosia).  Aristotle,  Celsas,  Pli^i 
.^lian,  and  probably  tlte  andenta  in  gsaernl, 
not  know  where  honey  originally  came  froo: 
they  thought  it  was  a  dew  which  Ml  from 
heaven.  The  juice  of  the  flowers,  they  bsiisM 
produced  only  the  wax.  Henee  we  find  ^ 
honey  flowing  from  the  trees  in  great  abund- 
ance, in  the  descriptions  which  the  poets  gin 
of  the  gdden  age:  In  the  BiUe^  we  fiad  nta- 
tion  made  of  beea**>hooey,  grape-honey  (fflW'- 
boiled  to  adxui^  and  atill  naad),  wd  tree^one/, 
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which  i&  found  upon  the  l^ves  of  certain  trees 
•ad  diinbt,  having  been  lltrwni  out  hj  eertain 

inaecta.  In  all  t!ic  worVs  on  agriculture  left  hy 
the  ancients,  we  tind  much  importance  attached 
to  honey  and  the  care  of  bees.  The  ancients 
alto  aaoribed  ndUdaal  poiran  to  honqr.  In 
'  their  domestic  concerns,  they  used  it  as  we  do 
!  sugar,  and  made  of  it  and  good  old  wine  a  mix- 
ture vei7  mudi  liked.  This  was  distributed 
among  thfl  ioldien  when  ihey  fetnnied  ia  tri- 

urnph. 

UON£Y-B£RRT,— botanicaUy  Mdieocoa.  A 
genus  of  small,  evergreen,  tropical  fruit-trees,  of 
the  soap-berry  tribe.  Three  species,  the  two- 
I  paired,  the  olive-shaped,  and  the  panicled,  have 
been  introduced  to  British  hothouses  from  the 
West  Indies;  and  one  species,  the  three-paired, 
from  Ctaylon ;  and  several  other  species  are 
known.  The  pulp  of  the  fruit  is  said  to  he  woll- 
flavoured  and  pleasantly  esculent ;  and  the  fine 
gont  of  it  is  alluded  to  in  bolh  the  popular  and 
the  Bcientifio  names  of  tha  gemifl. 

UONEY-COMB.    A  waxen  structure,  full  of 
odlsi  framed  by  the  bees,  to  deposit  their  honey 
•ad  flggi  in.   The  ooBstmeiioa  of  the  honey* 
comb  seems  one  of  the  most  surprising  parts  of 
the  works  of  irif-ccts ;  and  the  materials  of  which 
it  is  composed,  which,  though  evidently  collected 
Aron  die  llowen  of  plants,  yet  do  nok»  that  we 
know  oi;  wilt  in  them  in  that  fonn»  have  given 
great  cause  of  speculation.   The  wax  is  secreted, 
by  the  peculiar  organization  of  the  insecty  in 
tho  ftrm  of  email  and  thin  oval  eeake,  in  the 
incisures  or  folds  of  the  abdomen.  The  regular 
structure  of  the  comb  ia  also  equally  wonderful. 
The  comb  is  composed  of  a  number  of  cells,  most 
of  them  exactly  hexagonal,  oonstmoted  with 
geometrical  accuracy,  and  arranged  in  two  lay- 
!  ers,  placed  end  to  end,  the  openings  of  the  dif- 
I  ferent  layers  beiog  in  opposite  directions.  The 
eomh  is  plaoed  vwtioaOy ;  the  odb,  theraforo, 
j  are  horizontaL    The  distance  of  the  different 
!  cakes  of  comb  from  each  other  is  sufficient  for 
I  two  bees  to  pass  readily  between  them,  and  they 
are  here  and  there  pierced  with  pamages  afford- 
!  ing  a  communication  between  all  parts  of  the 
I  hive.    The  constniction  of  the  cell.s  is  such  ns  to 
I  afford  the  greatest  poeeible  number  in  a  given 
I  epaee^  with  the  lent  poadUo  ezpenditoie  of 
;  material.   The  base  of  each  cell  b  composed  of 
j  three  rhomboidal  pieces,  placed  so  as  to  form  a 
I  pyramidal  concavity.   Thus  the  hase  of  a  cell  ou 
I  OQO  aide  of  tha  eomb  it  composed  of  iiart  of  the 
'  bases  of  three  on  the  other.    The  angles  of  the 
base  are  found,  by  the  most  accurate  geometrical 
calculation,  to  be  those  by  which  the  least  poe- 
ilble  ezpenae  was  required  to  produce  a  given 
dcfp-ee  of  strength.   The  sides  of  the  cells  are 
all  much  thinner  than  the  finest  paper ;  and  yet 
they  are  so  strengthened  by  their  disposition, 
that  they  are  able  to  resist  all  the  motions  of  the 
bee  within  them.    Tliu  i-ffi^ct  nf  their  thrusting 
their  bodi^  into  the  cells  would  be  the  bursting 


of  those  cells  at  the  top,  were  not  these  well 
guarded.    Bat,  to  prevmit  this,  the  oreatores 

extend  a  cord,  or  roll  of  wax,  round  the  verge  of 
every  cell,  in  such  a  inannor  that  it  is  scarcely 
possible  they  should  spin  in  that  particular  part. 
This  cord,  or  VdH,  to,  at  leaat,  three  times  as  diiok 
as  the  sides  of  the  cell,  and  is  even  miich  thicker 
and  stronger  at  the  angles  of  the  cells  than  else- 
where, so  that  the  aperture  of  each  cell  is  not 
fsgnlarily  hetagonal,  though  its  inner  cavity  be 
perfectly  so.  The  cells  %vhich  have  served  or 
are  to  serve  for  the  habitation  of  the  worms  of 
the  common  and  of  the  male  bees,  are  often 
made  also,  at  other  times,  the  receptacles  of 
hnnry  ;  but,  though  these  are  ditrcrently  made 
to  serve  either  use,  there  are  others  destined 
only  to  receive  honey.  The  celerity  with  which 
a  swarm  of  bees,  received  into  a  hive  where 
they  find  themselves  lodged  to  their  minds, 
bring  their  works  of  the  comb  to  perfection,  is 
amaaing.  Tliere  are  vast  numben  at  work  all 
at  onoe;  and,  that  they  may  not  incommode 
one  another,  they  do  nnt  work  upon  the  first 
comb  till  it  is  finished,  but,  when  the  foundation 
of  that  is  laid,  th^go  to  work  upon  auotlMf,  so 
that  there  are  often  the  beginnings  of  three  or 
four  stories  made  at  once,  and  f  >  inany  divisions 
allotted  to  the  carrying  on  the  work  of  each. 

HONBT«DEW.  A  cisar,  oolonriess,  visdd, 
sweet  liquid,  found  often  on  the  leaves  of  plants, 
and  sometimes  on  the  ground  beneath  them.  It 
tastes  somewhat  like  honey  ;  it  is  perfectly  fluid 
in  warm  weather,  hot  is  somewhat  oonsolidated 
or  candied  in  odd  weather;  and,  when  evapo- 
rated from  paper,  it  leaves  a  gummy  mark,  not 
unlike  that  left  by  solution  of  gum-arabic  It 
appears  sometimes  ia  hlotdies  apon  leaves; 
sometimes  in  suffusion  over  the  whole  surface  of 
the  lower  leaves-,  sometimes  in  globular  drops, 
of  various  sizes,  from  that  of  a  pin's  head  to  that 
<^  a  enrraat  or  even  of  a  grape ;  sometimes  in 
elongated  drops  pendent  on  the  points  of  leaves  ; 
sometimes  in  sprinklings  on  the  ground  below 
trees;  and  sometimes  in  mimic  local  showers,  or 
ia  sueh  extraordinary  quantity  as  ahnostlitdraUy 
to  moisten  the  soil  beneath  lime-trees,  beech- 
trccB,  or  some  other  particular  trees.  "  Honcy- 
dew,'*  says  Professor  Rennie,  "  is  sometimes 
ejeoted  in  oondderabk  qoaatii^;  and  more  than 
once  I  have  mistaken  it  for  drops  of  rain ;  and 
Major  witnessed  an  instance  in  which  a  cau8€^- 
way  under  some  sycamores  infested  with  plant- 
lioe  was  sprinkled  with  hoaey-dew  similar  to  a 
shower  of  rain."  "  In  warm  weather,"  says  Mr. 
Main, it  sometimes  actually  falls  in  showers,  as 
was  witnessed  by  the  Abb6  Boissier  de  Sauvages, 
and  which  I  have  also  observed  repeatedly,  and 
even  in  such  quantity  as  to  saturate  the  dust  of 
a  road  under  a  large  lime-tree."  But,  in  all 
ordinary  instances,  it  appears  merely  upon  leaves, 
and  only  in  such  quantity  as  to  seem  like  exu- 
dations on  their  surface.  All  ants  and  wapps  and 
some  b^  are  extremely  fond  of  it ;  and  the  bees 
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sip  it  mmi  whea  in  quite  a  liquid  state  ;  and  the 
compmtive  plenty  or  Maroiiy  of  it  in  any  wuon 
has  lx;en  observed  to  control,  in  a  very  great 
degree,  the  produce  of  the  ftpiwjr.  S«e  the  arU- 
cltis  Akt  and  Br&. 

Pliny  caltod  booey-dew  **1ik»  tmtH  of  tho 
heavens"  and  "the  saliva  of  the  stars ;**  and 
quesiioned  whether  it  was  not  a  liquid  resulting 
from  the  purgation  of  the  air;  and  even  some 
modern  naturalists  have  eopposed  that  it  is 
generated  in  the  atmoFphere,  and  falls  like  dew 
or  small  rain  upon  planta.  Bat  it  is  never  seen 
on  the  highest  lenYM  of  a  plant ;  and  is  always 
moat  abondant  on  lower  leaves  overshadowed  by 
upper  ones,  or  even  on  the  ground  beneath  the 
shade  and  shelter  of  the  whole  plant  i  and  it 
oocnia  alio  on  plantt  in  ^aied-lioaia^  where  it 
ooold  not  poi^y  bave  lUlen  from  tbe  atmo- 
sphere. 

Dr.  Mason  Good,  in  his  "  Study  of  Medicine," 
aaeribea  it  to  a  peonliar  base  or  mist  loaded 

with  miasmata,  sweeping  slowly  through  a 
plantation,  and  stimulating  the  leaves  to  make 
a  morbid,  visotd,  saccharine  secretion;  and  he 
anppoeet,  in  the  oaee  of  tbe  hqp-plant»  that  the 
Aphis  Kuinuli  finds  the  stimulated  and  secreting 
leaves  a  suitiible  resort  for  incubation,  and  is 
induced  to  deposit  on  them  myriads  of  its  little 
ovnlee,  there  to  be  hatched  and  dwrisbed  as  in 
an  appropriate  nidus.  But  the  month  of  that 
insect  has  not  such  a  structure  as  would  enable 
it  to  feed  on  a  viscid  liquid ;  and  the  minute 
dots  which  Pr.  Qood  sappoeed  to  be  ovules  are 
really  the  cast  skins  of  the  insects;  and  the 
leaves  and  shoots  which  abound  with  honey-dew 
are  mat,  ai  be  aupposes,  in  an  exhausted  and 
morbid  oonditioo,  but  perfectly  bcaltby  and 
vigorous. 

Another  writer  asoribee  honcy-dcw  to  an  elec- 
tric change  in  the  atmosphere ;  and  states  his 
theory  with  special  opposition  to  the  opinion, 
that  honey-dew  is  a  deposit  or  excrementition  of 
aphides.  "  Last  summer/'  says  he,  "  we  inves- 
tigated the  phenomena  with  grsat  care.  Tbe 
weather  had  been  pardied  and  sultry  for  some 
weeks  previous  ;  and  the  honey-dew  prevailed  to 
such  an  extent,  that  the  leaves  of  the  ourrant, 
raspberry,  fto,  in  tbe  gardens  liteially  distffled 
from  their  tips  a  clear  limpid  honey-dew,  ex- 
creted from  the  plant ;  for  the  phenomena  was 
observable  on  those  plants  that  were  entirely 
free  from  aphidee,  and  so  copiooa  waa  it»  where 
these  insects  were  found,  that,  had  their  numbers 
been  centuple,  thoy  could  not  certainly  have 
been  the  source  of  the  supply.  The  question 
with  me,  however,  was  set  at  rest  by  applying  a 
lens,  having  previously  washed  and  dried  the 
leaf  with  a  sponge ;  for  in  this  case,  the  imme- 
diately excreted  globules  became  apparent."  But, 
in  order  to  establish  or  even  render  plausible 
the  theory  of  the  production  of  honey-dew  by 
special  electric  change,  there  ought  to  have  been 
nio^  careful,  scicntifio  observation  of  theeleetrio 


conditions  of  the  atmosphere, — of  the  d^rees  sod 
kinds  of  atmospheric  electrical  phenomsaa,— of  i 
the  relations  of  the  fluctuating  electricity  uf  the  ! 
atmosphere  to  the  p-jlar  electricity  of  the  pbnU 
or  to  their  peculiar  capacities  of  conductiuo, 
-Hit  the  pnciae  eleotrioal  conditions  which  wen 
(^ntemponmeotts  with  the  production  of  the 
honey-dew,— -and  of  the  state  of  the  planti^  ia 
reference  to  the  copiousness,  tbe  paucity,  or  tin 
absence  of  honey-dew,  at  as  many  other  tines  as 
possible  when  the  <iame  or  similar  electrical  con- 
ditions occurred.   But  no  saoh  observations  ap- 
pear to  havn  been  made;  and  the  greet  and  petty 
ofaiervationa  recorded  in  lieu  of  them  aie  worth- 
less.  The  existence  of  honey-dew  on  some  letres 
where  no  aphides  ouuid  be  seen  only  proves 
either  that  all  the  aphidet  bad  kft  these  him  i 
or  that  they  made  their  depodtt  from  leaTU 
above ;  and  the  extreme  copiousness  of  honey- 
dew  on  other  leaves  where  comparatively 
aphides  could  be  seen,  only  proves  the  ssim  ' 
thing,— either  that  the  great  body  of  the  aphides 
had  left  these  leaves,  or  that  tbcy  made  their 
deposits  from  leaves  above  ;  for,  as  M.  Sauvsges, 
BrofeSBor  Rennie,  and  other  observers  have  wdl  i 
ascertained,  the  aphides  are  careful  to  eject  the 
honey-dew  to  a  diKtanoe  from  the  leaves  or  ipot* 
on  which  they  arc  feeding.   As  to  the  wasbiflg 
anddrfinffofnka^andobeerviBf  itallsnnrii  ' 
to  exude  globules,  the  pruKibility  or  almost  the 
certainty  is  that  the  parenchyma  had  been 
wounded  either  by  the  beaks  of  tbe  i4>hides,  or  j 
by  the  process  of  washing,  or  in  some  other  vtj, 
and  that  it,  in  cone"q'i(  nri^  oTudcd  globules  (rf  . 
sap  which  were  mbtaken,  through  tbe  leiu,&r  <^ 
globules  of  honey-dew.  "l  have  now  hi  nj 
study,"  says  Professor  Ronnie,  *'a  plant  of  tbe 
Chinese  chrysanthemum,  the  young  shoots  of  | 
which  have  swarmed  with  aphides  all  the  wio-  < 
ter,  and  the  leaves  bdow  are  oovsred  wA 
honey-dew.   I  tried  the  ezperinwnt  of  wiping  it 
off  from  a  leaf ;  htit  no  more  was  formed  when  'i 
it  was  protectwi  by  a  piece  of  writing-paptf  j 
from  tiM  aphidee  above;  while  tbe  wtttiiv'  ' 
paper  became  eprinkUd  att  over  with  it  in  a  ft* 
hours."  ■ 

Mr.  Swunson  regards  honey-dew  as,  in  s  ges- 
«raleen8e,oaeofthedi8eaeeBof  vegelaUea  !»' ) 
nnus  ascribes  the  honey-dew  of  the  hop-pUnt  to 
a  morbid  state  of  the  organism,  arising  from  the  in- 
jury of  the  roots  by  the  caterpillar  of  the  Hep*^^ 
kumvli.  Dr.  Withering  adopte  tbe  frndfelaBd 
far-fotched  theory  of  Linnrrus,  and  ludicrouJy 
recommends,  as  a  preventive  of  honey-dew  inth*  ! 
hop,  to  cover  up  the  roots  of  the  {dant  viA 
Stones.  White,  with  exquisite  absurdity,  sserik* 
honey  fb  'v  to  the  aeriform  dissipation  and  sq^ 
sequent  condensation  and  fidl  of  tbe  volatile  oil* 
of  flowers.  "  The  reason  of  it,"  says  he,  "  se^ 
to  be,  that,  in  hot  days,  the  effluvia  of  flowen 
are  drawn  up  by  a  I  risk  evaporation,  and  then 
in  the  night  fall  down  with  the  dews  with  which  i 
they  are  entangled.**  Bur  J.  X.  Smitii  oontcdi  ' 

—  


.  ij,.i.-cd  by 


HONBY-DBW. 


681 


that,  in  at  least  Bome  oase«,  honey-dow  is  cer- 
tainly an  exudation  of  plants  tbeoutflves;  and 
he  alleges  thftt  the  hofkcynlew  of  (he  baeeh^ree, 
in  particular,  is  a  sweet  and  glutinous  coating  of 
similar  flavour  t(i  the  fluid  obtainable  from  the 
trunk,  and  that  it  appears  simply  in  consequence 
of  the  aotion  itpoa  the  Uvnst  of  m  onfftTounUe 
wind.  The  Rev.  Mr.  Keith  agrees  with  Sir  J. 
E.  Smith,  and  says,  "  It  is  difficult  to  conceive 
how  the  dropped  excrements  of  aphides  should 
cost  a  leaf  eo  regokvly  m  letvei  we  eomettmee 
coated ;  hut  if  wc  regard  the  coating  as  an  exu- 
dation, the  difficulty  vanishes.  In  the  former 
case,  the  coating  may  become  the  caudo  of  dis- 
ease;  in  the  latter  case,  it  may  be  the  oonse- 
quence  of  disease."  Mr.  Keith  thinke,  too.  that 
there  are  t^sea  of  saccharine  exudation  not  at  all 
connected  with  disease ;  and  he  refers  for  illos- 
tratioa  to  the  apparently  analogeoa  cases  of  the 
glutinous  exudation  on  the  leaves  of  the  lime- 
tree,  the  waxy  exudation  on  the  leaves  of  the 
roMmary,  the  rerinow  esadition  on  the  leaTee 
of  the  Cisttu  eretieuM,  the  aaoeharine  exudation 
on  the  leaves  of  the  orange-tree,  and  the  watery 
exudation,  in  hot  and  calm  weather,  from  the 
leftTei  of  the  plaiatalik^ree,  the  poplar,  and  tite 
^vHl  >  ..  ,— «1I  refefaUe,  as  he  alleges,  (e  tiie  ejec- 
tion of  superfluous  nourishment  in  the  course  of 
the  healthy  elaboration  of  the  sap.  But  most  of 
these  are  iastaoessi  not  of  ooomIoimI  eindation, 
but  constitutional  aeeretion,— end  so  pesesss  no 
analogy  whatever  to  the  case  of  honey-dew ;  and 
even  each  as  are  occasional  occur  undqr  condi- 
tions widdy'dilferent  from  these  in  which  honey- 
dew  is  produced.  As  to  the  effect  of  the  "  unfa- 
vourable wind  "  upon  beeches,  the  very  "  unfa- 
vourabkness"  of  the  wind  may  nut  improhably 
ooniM  in  its  leailingto  the  trees  adood  of  ajdti- 
des.   Sec  the  article  Arms. 

The  most  strenuous  of  all  the  erroneous  opin- 
ions respecting  the  nature  of  honey-dew  assert 
it  to  he  simply  estravasaled  eap.  See  the  article 
Extra VA.s.vTTox.  Mr.  George  W.  Johnson,  for 
example,  classes  honey-dew  with  the  extravasa- 
tions from  canker,  from  plethora,  from  wounds, 
and  from  unnatural  oontraetion  of  the  eirouU- 
tory  vessels, — prorK  tinr'  ^  it  an  tinnatural  condi- 
tion proceeding  from  the  combined  heat  of  the 
atmosphere  and  drynees  of  the  soil  during  the 
drought  of  sommer,-<and  says,  *'  It  is  somewhat 
analogous  to  that  onthnrst  of  blood  which,  in 
such  seasons,  is  apt  to  occur  to  man,  and  arises 
firom  the  increased  aotion  of  the  eeeretorj  and 
circulatory  systems  to  which  it  affords  relief; 
tut  there  is  this  great  and  essential  diflTerence, 
that,  in  the  case  of  the  plants,  the  extravasation 
ia  upon  the  surfaee  of  the  Isaees,  and  eonaequent> 
Ijr  in  proportion  to  the  abundance  of  the  extruded 
sap  is  their  respiration  and  digestion  impaired." 
But  scarcely  any  reasoning  and  no  observation 
of  anj  eousequenee  are  addueed  in  support  of 
this  bold  and  oomplicated  opinion;  and  even 
Mr.  Johnson  hims^  inoidentaUy,  though  veij 


distinctly,  assert?  nlleged  cxtravasatcd  sap 
from  the  elfects  of  suiumer  drought  to  be  only 
one  of  teveral  kindt  of  hone7i>dew.  "IRie  error," 
says  he,  into  whiolh  writers  on  this  subject  ap- 
pear to  h  ivo  fallen,  consists  in  their  having  en- 
deavoured to  assign  the  origin  of  evay  Mnd  of 
honey-dew  to  tiie  oame  oaose.**  Now  aU  eorrect 
phytologists  justly  regard  honey-dew  as  a  thing 
of  only  one  kind, — as  simply  and  solely  that  clear, 
viscid,  saccharine  substance  which  we  described 
at  the  beginning  kK  this  article;  and  th^  natu- 
rally enough,  and  quite  philosophicallv,  assume 
it  to  proceed  from  only  one  cause.  We  readily 
concede,  however — what,  indeed,  is  quite  appa- 
rent from  several  of  the  theories  which  we  have 
stated,  and  especially  from  Mr.  John  sou's— -that 
some  observers  appear  to  have  mistakeu  occa- 
sional or  incidental  watery  exudations  of  the  or- 
!  dinary  sap  of  phtnts  for  rml  honejHlew ;  and,  in 
I  whatever  instances  they  have  done  so,  the  liquid 
,  which  the^  oaU  honey-dew  must,  of  course,  be  as- 
signed to  the  wounding  of  the  plants*  tissues  or 
to  whatever  else  occasioned  the  exndatkMU. 

Tlont'v  (lew,  iiTi]*'?''  in  fpiite  perverted  t>ense8 
of  the  word,  is  entirely  the  deposit  of  minute  in- 
sects. **  If  I  am  not  greatly  mistaken,"  says  Mr. 
Main,  "there  is  a  small  fly,  perhaps  a  speoies  of 
the  E^enns  thrips,  which  emits  a  sweet  clammy 
liquor  on  the  leaves  of  the  trees  it  lives  on.  I 
am  led'  to  believe  tlii^  because  on  manj  of  the 
trees,  as  oak,  birch,  sycamore,  and  lime^  when 
infested  with  honey-dew,  there  was  always  a 
great  concourse  of  those  thripscs  as  well  as  aphi- 
des.** The  aphides,  howerer,  even  in  Ur.  Main's 
opinion,  are  the  chief  producers  of  hon^<dew; 
and,  in  the  opinion  of  many  of  the  nn  -'t  etninont 
naturalists,  are  the  sole  producers.  It  accouipa- 
nies  the  fl^hte  and  colonisations  of  the  aphides ; 
and  Professor  Rennie,  by  means  of  a  lens,  actual- 
ly 8aw  them  ejecting  it.  They  difTer  very  widely, 
in  some  principal  parts  of  their  economy,  from 
aU  other  aaiuNdo;  and  cannot  be  regaided  with 
greater  wonder  as  ejectors  of  a  viscid  saccharine 
liquid,  than  as  propagators  of  their  epecies 
through  a  series  of  progenies  as  the  eflect  of  a 
single  impregnation.  They  live  wholly  on  liquid 
food,  and  discharge  no  solid  excrcTTiPTits,  and  are 
provided,  not  only  with  an  anal  vent,  but  with 
two  long,  hom-Ilke  mmp  tnbee  for  ejecting  such 
refuse  or  portion  of  their  food  as  Is  unnecessary 
for  their  nourishment.  If  they  were  regarded 
as  fonuing  the  aaoeharine  matter  of  the  honey- 
dew  in  their  interior  csgaidsni,  they  no  doubt 
would  be  a  notable  exception  to  the  otherwise 
uniform  vetjetfihle  origin  of  sill  pi^ccharine  sub- 
stances; but,  when  their  peculuir  economy  of 
feeding  and  stmelnve  is  considersd,  they  may 
easily  be  supposed  to  act  as  simple  living  ducts 
of  the  saccharine  matter  from  the  vegetable  ves- 
icles in  which  they  find  it  to  the  surface  of  the 
leaves  on  which  they  deposit  it;  er,  in  other 
words,  they  receive  the  saccharine  matter  ready 
made  in  their  U^uid  food»  tnd  simply  part  with 
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ndeoompoaed  portions  of  it  in  their  ejections, 
lie  pwtioulw  tpedes  whidi  deposit  DKwi  hoaqr- 

ew  are  Apfii'g  Iraaicce,  Aphis  rapr,  AphiB^tbrnif 
^riotoma  populif  and  Eriotoma  malL 

Hoiiey«dew  powewM  an  Ineidsntal  valtte  u 
a  occasional  and  sometimes  a  principal  food  of 
•ees.  "The  honey-gathering,"  says  a  writer  in 
he  Gardener's  Gazette,  "  has  indeed  been  very 
«ad  this  jwur ;  in  most  parts  of  the  ootintry,  the 
.verage  quantity  of  honey  taken  from  each  hive 
lever  exceeded  one  pound;  but  at  one  of  my 
t^ariea^  whoe  there  en  brge  woods  of  ook»  and 
tommons  of  heath  and  wild  thyme,  there  was  a 
lonej-dew  every  morning  for  13  days  in  August, 
tnd  where  none  of  my  etoiAs  weighed  in  Ootober 
esA  than  25  lb.,  and  one  of  this  year's  swarms  32 
b."  Curtis  oven  thought  it  possible,  if  the  ants, 
vasps,  and  flies,  could  be  prevented  from  de- 
vouring the  honey -dew,  "  almost  as  fast  as  it  was 
leposited,"  to  collcrt  it  in  considerable  quanti- 
iea  and  oonvort  it  intu  the  **  choicest  su^^  and 
ngar'^aiidy.** 

But  honey-dew  i?.  <  n  the  whole,  a  serious  evil, 
Mxtly  by  disfiguring  the  foliage  of  fruit-trees, 
lad  stickily  attracting  dust  to  plums  and  elier- 
iea,  hat  chiefly  by  aiirfng,  tlurough  the  medium 
if  the  aphides,  from  an  cnormouB  abstraction  of 
.he  healthy  juices  out  of  plants.  The  only  eiTuc^ 
iual  preventive  or  cure  of  it,  of  course,  is  to  ward 
)f[  or  destroy  the  aphides;  tlti'I  si;!?  of  the  chief 
neans  of  dealing  with  the  several  species  are 
lotioed  in  the  arlidft  Arata.  But  %  weak  aolu' 
lion  of  common  salt  applied  to  the  soil  around 
nfected  trees,  was  also  found  by  Mr.  Qeorge  W. 
Tuhnson  to  be  effectual ;  and  this  may  possibly 
M  %  vciy  ali^Ue  appliance,  on  account  of  not 
»nly  repelling  or  poisoning  the  aphides,  but  like- 
vise  curing  any  of  the  occasional  exudations  of 
ftp  iHiieh  Mr.  Johaoom  aeeniB  to  have  eonfoandp 
<A  with  honey-dew.  He  says :  "  I  have  seen 
>lants  of  varioos  kinds  which  have  been  treated 
vith  a  weak  sohition  of  eomnon  salt  and  water 
4>tally  escape  the  honey-dew,  where  trees  of  the 
ame  kind,  growing  on  the  same  plot  of  ground, 
lot  so  treated,  have  been  materially  injured  by 
ts  ravages.  I  think,  however,  that  the  solution 
vhich  hrtf;  liron  ^onietimes  employed  for  this  pur- 
lose  is  much  too  strong  for  watering  plants.  I 
lave  always  preferred  a  weaker  liquid,  and  an 
if  '  f  ini  ,n  that  one  uunce  of  salt  to  a  gallon  of 
rater  is  quite  powerful  enough  for  the  intended 
mrpoee.  I  am  in  doubt  as  to  th«  corraetaeei  of 
(night's  opinion  as  to  the  mere  inter  having 
Ajr  material  influence  in  the  coniposif  ion  of 
udh  a  remedy,  since  i  have  noticed  timt  stand- 
jrd  fhiit-troM,  around  whleh,  at  a  distance  of 
ix  or  cic^ht  ff'ct  from  the  stem,  I  had  deporited, 
.t  a  depth  of  twelve  inches,  a  quantity  of  tali  to 
noniote  the  general  health  and  fruitfulnees  of 
he  tree,  according  to  the  manner  formerly  adopt- 
d  to  some  extent  in  the  cyder  counties  for  the 
pple  orchards;  that  these  escaped  the  honey- 
lew,  whioh  infMtod  a^inpeat  tnaa  jnit  aa  well 


as  those  which  had  been  watered  with  salt  and 
water.  Hitt,  who  waa  a  praetieal  gardener,  and 

published  his  work  upon  fniit-trocs  in  1755,  after 
describing  the  honey-d«w,  and  his  ideas  of  its 
effecta  vpon  frnit-tvees,  says,  *  If  the  aaaaan  be 
wet,  spread  common  salt  over  the  border,  about 
eight  ounces  to  each  tree,  for  the  more  salt  the 
juices  contain,  which  form  the  young  plants,  the 
more  smooth  and  compact  their  Invee  will  be, 
and  thereby  less  subject  to  the  ppnetmtion  of 
the  honey-dews  than  when  they  arc  composed  of 
juioee  noie  wateiy.*  "Mx.  Knigiht*a  esperinenla 
were  made  with  the  view  of  preventing^  the  Uue 
mildew,  with  which  pease  and  some  other  crops 
are  nanally  annoyed,  especially  the'eailjr  and 
late  sown;  and  by  keeping  the  rows  welMmt- 
ercd,  he  perfectly  succeeded,  employinfi'  some- 
times water  alone,  and  on  other  occasions  water 
in  which  '  a  small  portion  4^  oommon  aalt  was 

dissolved.  By  this  prOOeM  I  have  con^tnntly 
succeeded,*  be  remarki^  'in  preserving  the  health 
of  my  antumnal  erop  of  peaee ai^  although 
the  npplications  were  made  to  provide  apninst 
the  injuries  of  another  disease,  yet  they  still  cer^ 
tainly  in  iobm  dagiee  aupport  the  oonehuiona 
dmwii  hj  Hitt  and  myself  as  to  the  preventativn 
power  possessed  by  a  weak  saline  solution." 

IIONEY-FLOWKR,— botanicaUy  MdiaTUkut. 
A  small  genus  of  ornamental,  efUfgreen,  (hp»> 
of-Good-Hope  shrubs,  of  the  rue  tribe.  Tho 
greater  species,  MeUantkut  nmjoTf  was  introduced 
to  Britain  in  the  hitter  part  of  the  17th  oeiitnry 
Its  root  is  ligneous,  and  spreads  far  on  every 
side ;  its  stems  are  numerous,  hollow,  and  from 
6  to  12  feet  high,  and  are  ligneous  in  the  lower 
part,  but  herbaceoQB  at  the  top ;  its  knvM  grow 
from  the  herbaceous  part  of  the  stems,  and  em- 
brace them  with  their  base,  and  are  large  and 
pinaafee^— eadi  hnvbg  4  or  pdn  ef  vaiy  laiga 
and  deeply  jagrrcd  leaflets,  and  a  terminating  odd 
one }  and  its  flowers  grow  in  longish  spikes  from 
the  top  of  tiie  ateni^  and  hnve  ft  ohoeohte  hnmna 
colour,  and  are  shaped  somewhat  like  the  Up- 
flowera,  but  with  four  narrow  petals,  and  bloom 
from  May  till  July.  Two  other  species,  the 
smaller  and  the  tufted,  the  former  brown>flowe^ 
ed,  the  latter  yellow-flowered,  and  ncithrr  more 
than  about  a  yard  high,  have  been  introduced. 

HONET-QARLIO,— botanieaUf  Nttlamn^ 
dum.  A  recently  ci  nstitdled  genus  of  plants,  of 
the  asphodel  family.  It  is  nearly  allied  to  tlie 
onion  or  true  garlic  genua.  The  Siotlian  species, 
N.  etorfitw  called  by  some  botanists  Allium  tio- 
v7um — was  introducj'd  to  Britain  nhout  15  years 
ago  from  Sicily.  Its  root  la  bulbous  and  hardj; 
its  stem  is  3  or  4  feet  high ;  and  ita  floweia  are 
varioM?  -  criionrcd  and  omame&tali  and  Uoon 

about  luidsumuier. 

HONST  LOOUST-TREB.  See  Oumvohu. 

HONEYSUCKLE,  —  botanically  Caprifolium. 
A  genus  of  ornamental  twining  shrubs,  consti- 
tuting the  type  of  the  natural  order  Caprif«>li»> 
oem.  Thia  evder  ia  aniinentlr  beantiAiL  and  «C 


HONEYSUCKLE. 

considerable  extent.   One  division,  represented 
by  the  dogwood,  consists  of  handsome  bushes, 
with  cymes  of  white  flowers ;  and  another  divi- 
sion, represented  by  the  common  honeysuckle, 
consists  of  twiners  and  erect  shrubs,  with  clus- 
ters of  white,  yellow,  orange,  purple,  scarlet,  or 
yellow  and  red,  fragrant,  trumpet-shaped  flowers. 
About  120  hardy  species,  and  upwards  of  a  dozen 
tender  ones,  occur  at  present  in  the  gardens  of 
Britain,  and  are  distributed  among  caprifolium, 
lonicera,  viburnum,  cornus,  sambucus,  and  six 
other  genera.  All  love  shady  situations,  and  few 
can  endure  very  severe  cold.   All  have  some  de- 
gree of  astringency  in  their  bark,  and  two  or 
three  are  somewhat  powerfully  medicinal  Many 
of  both  divisions  are  brilliant  ornaments  of  the 
shrubbery ;  and  a  considerable  number  are  high- 
ly popular  favourites,  and  very  extensively  dif- 
fused. 

The  genus  caprifolium  comprises  two  indigen- 
ous species,  five  or  six  introduced  evergreen  spe- 
cies, and  five  or  six  introduced  deciduous  species. 
All  are  beautiful ;  none  are  less  than  six  feet 
high,  and  some  are  so  high  as  20  or  25  feet ;  the 
majority  of  the  evergreens  are  slightly  tender, 
and  all  the  other  species  are  hardy ;  and  some 
have  scarlet  flowers,  some  yellow,  some  orange, 
and  a  good  number  a  combination  of  red  and  yel- 
low. The  majority  thrive  in  any  kind  of  garden 
soil ;  and  nearly  all  may  be  readily  propagated 
from  cuttings.  We  can  afford  to  take  brief  spe- 
cial notice  of  only  the  two  indigenous  species. 

The  common,  or  Italian,  or  pale  perfoliate 
honeysuckle,  Caprifolium  italicum  —  called  by 
Linnaeus  Lonicera  caprifolium — grows  wild  in 
the  woods  and  thickets  of  some  parts  of  Eng- 
land, but  is  not  common.  Its  stem  is  woody, 
cylindrical,  smooth,  and  somewhat  branched, 
and  twines  from  left  to  right,  and,  when  duly 
supported,  attains  a  height  of  10  or  12  feet;  its 
leaves  are  opposite,  obovate,  entire,  and  smooth ; 
its  flowers  grow  in  one  or  more  six-flowered  ax- 
illary whorls,  and  are  about  two  inches  lung  and 
highly  fragrant,  and  have  a  yellowish  colour  with 
A  bluish  tube,  and  bloom  in  May  and  June ;  and 
its  berries  are  elliptical,  and  have  a  tawny  orange 
colour.  The  leaves  are  sometimes  used  in  gar- 
gles.— Some  varieties  of  this  plant  were  very 
long  ago  introduced  to  Britain  from  Italy,  and 
occasioned  the  species,  in  spite  of  its  indigen- 
ousness,  to  be  called  Italian.  The  best  known 
varieties  are  the  early  white,  the  early  red,  the 
late  red,  the  yellow,  and  the  evergreen.  The 
last  of  these  is  quite  distinct  from  the  Caprifoli- 
um tempervirtnt,  or  evergreen  trumpet  honey- 
suckle, introduced  nearly  two  centuries  ago  from 
North  America ;  and  it  is  a  stronger  shooter  than 
any  of  the  other  varieties  of  the  common  honey- 
suckle, and  has  large,  thickish  and  sheathing 
leaves,  and  sometimes  prolongs  its  fine  bloom  of 
red  pale-striped  flowers  till  the  end  of  autumn. 

The  woodbine  or  English  honeysuckle,  Capri- 
folium jKridyjnenum,  grows  wild  all  over  Eng- 
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land  and  many  parts  of  Scotland,  in  hedges, 
groves,  and  thickets ;  and  is  one  of  the  most 
charming  and  generally  loved  of  our  native 
plants.    Its  stem  twines  like  that  of  the  preced- 
ing species,  and  has  opposite  branches,  and,  with 
due  support,  can  readily  attain  a  height  of  20 
feet ;  its  branches  are  often  very  weak  and  trail- 
ing; its  leaves  are  distinct  from  one  another, 
and  somewhat  succulent,  and  of  a  darker  green 
than  those  of  the  common  honeysuckle ;  its  flow- 
ers are  variously  yellow,  buff-coloured,  red,  and 
yellow  and  red,  and  bloom  from  May  till  July, 
and  are  not  nearly  so  beautiful  as  those  of  any 
of  the  garden  honeysuckles ;  and  its  berries  are 
almost  globular,  and  have  a  dark  red  colour,  and 
are  disgustingly  bitter  and  often  roughish.  Goats 
greedily  eat  the  leaves,  and  either  from  this  cir- 
cumstance or  from  the  goat-like  climbing  habit 
of  the  plant  arose  the  name  Caprifolium,  which 
signifies  '  goat-leaf.'   The  best  known  varieties 
of  the  woodbine  are  the  evergreen,  the  late  red, 
the  midsummer,  the  long-blooming,  the  oak- 
leaved,  the  variegated,  and  the  Dutch.  The  lost 
of  these  is  probably  the  worthiest  of  cultivation. 
Its  branches  have  a  smooth  purplish  bark,  and 
may  be  known  from  those  of  the  other  varieties 
even  in  winter  by  their  red  swelled  buds ;  and 
its  flowers  are  produced  in  bunches  at  the  ends 
of  the  branches,  and  have  a  red  exterior,  a  yel- 
lowish interior,  and  a  delightful  odour.  The 
English  honeysuckle  is  the  true  woodbine  of  the 
poets ;  yet  is  mistaken  by  Milton  for  the  eglan- 
tine. 

HONEYSUCKLE  (Fit).   See  Flt. 

HONEYSUCKLE  (French).  See  HEOTBABtm. 

HONEYSUCKLE-TREE.   See  Banksi/. 

HONEYSUCKLE  (Tbcmpet).   See  Lokicma. 

HONEYSUCKLE  (Upright).    See  Azalba. 

HONEYWORT,— botanically  Cerinihe.  A  ge- 
nus of  hardy,  ornamental,  herbaceous  plants,  of 
the  borage  family.  The  greater  honeywort,  Ce- 
rintht  major,  grows  wild  in  Germany,  Italy,  and 
the  south  of  France,  and  was  introduced  to  Bri- 
tain toward  the  close  of  the  16th  century.  Its 
root  is  annual ;  its  stem  is  smooth,  branching, 
about  18  or  24  inches  high,  and  reflexcd  at  the 
top  somewhat  like  that  of  the  turnsole ;  its  leaves 
are  ovate-oblong,  rough,  and  of  a  sea-green  col- 
our spotted  with  white,  and  embrace  the  stem 
with  their  base ;  the  flowers  grow  at  the  end  of 
the  branches,  and  are  long,  tubulous,  and  blunt 
and  greatly  enlarged  at  the  top,  and  have  a  yel- 
low colour  shading  off  into  purple,  and  secrete  a 
mellow  liquid  of  which  bees  arc  very  fond,  and 
bloom  from  July  till  August ;  and  the  seeds  ripen 
in  August  and  September, — and,  if  not  taken 
away  as  soon  as  they  become  black,  they  drop  to 
the  ground,  and  begin  to  germinate  on  the  oc- 
currence of  the  first  moist  weather.  Three  other 
annual  species  and  a  biennial  one — one  of  the 
former,  C.  retorta,  a  curious  twiner — have  been 
introduoed  to  Britain.  The  popular  name  honey- 
wort  alludes  to  the  sweet,  bee-feeding  secretion 
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of  the  flower ;  and  the  hotnnieal  name  Ccrtntho 
alludes  to  an  accompanying  secretion  of  wax,  with 
which  the  bees  are  Bomcwhat  largely  supplied. 

H0NP:YW0RT,— botanically  Sison.  A  genus 
of  herbaceous  plants,  of  the  umbelliferous  order. 
The  amomum,  or  hedge  honeywort,  or  bastard 
6tonc-parsley,  SUon  amomum,  is  an  annual  weed 
of  the  calcareous  districts  of  Britain.  It  usually 
occurs  on  somewhat  moist  chalky  or  marly  ground 
beneath  hedges.  Its  root  is  tapering,  and  has 
many  side  fibres ;  its  stem  is  erect,  tough,  and 
about  3  feet  high ;  its  branches  are  numerous, 
alternate,  stiff,  and  wiry ;  its  leaves  are  pinnate, 
smooth,  and  dark  green,  and  have  their  odd  leaflet 
lobed ;  its  umbels  are  numerous,  terminal,  and 
solitary,  and  consist  each  of  4  unequal  rays ;  its 
flowers  arc  whitish  cream-coloured,  and  bloom 
in  July  and  August ;  and  its  seeds,  when  ripe 
and  dried,  arc  aromatic  and  pungent.  All  parts 
of  the  plant  in  a  green  state,  and  especially  the 
seeds  when  bruised,  emit  a  disgusting  odour 
similar  to  that  uf  bugs. 

The  com  honeywort,  Siton  seffetum,  is  an  an- 
nual weed  of  moist  fielda  in  the  chalk  districts 
of  England.  Its  root  is  small,  tapering,  and  very 
tough  ;  its  stems  are  spreading,  rushy,  branched, 
striated,  and  about  18  or  24  inches  high ;  its 
radical  leaves  constitute  the  chief  part  of  its 
foliage,  and  are  long,  narrow,  and  pale  greyieh 
green,  and  grow  on  long  footstalks;  and  its 
flowers  are  whitish  flesh-coloured,  and  bloom  in 
July  and  August. 

The  inundated  species,  Suon  tnundatum,  is  an 
annual  weed  of  the  ditches,  pools,  and  flooded 
grounds,  of  some  parts  of  Britain.  Its  stems  arc 
procumbent,  branched,  leafy,  somewhat  stoloni- 
ferous,  and  about  a  foot  high ;  its  leaves  are 
pedicelled,  alternate,  oblong,  pinnate,  and  some- 
what succulent, — and  the  submerged  ones  very 
oompoundly  divided;  its  fluwer-etalks  grow  op- 
posite to  the  leaves,  and  are  nearly  as  long,  and 
terminate  each  in  a  pair  of  stalked  umbels  ;  and 
its  flowers  grow  in  five  on  each  umbel,  and  are 
whitish-coloured,  and  bloom  in  May  and  June. 

The  whorl-leaved  honeywort,  Siton  vtrticilla- 
tum — regarded  by  some  botanists  as  a  water- 
parsnip,  under  the  name  of  Sium  verticiUatum — 
grows  wild  in  the  salt  marshes  and  moist  mea- 
dows of  various  parts  of  Britain.  Its  roots  are 
perennial,  fusiform,  and  fleshy ;  its  stem  is  soli- 
tary, erect,  cylindrical,  striated,  almost  naked, 
about  12  or  15  inches  high,  and  slightly  corym- 
bose at  the  top ;  its  radical  leaves  constitute  its 
principal  foliage,  and  grow  on  short,  sheathing 
footstalks,  and  are  compoundly  pinnate,  each 
consisting  of  numerous  pairs  of  sessile,  deeply  cut 
or  linearly-divided  leaflets,  so  arranged  as  to 
appear  like  a  series  of  whorls;  and  its  flowers 
are  whitish,  but  have  purplish  anthers,  and 
bloom  in  July  and  August.  This  species  is 
almost  the  only  one  which  can  be  regarded  as 
ornamental. 

Fivo  or  six  species,  some  annual,  and  some 


perennial,  have  been  introduced  from  Siberia, 
Continental  Europe,  and  North  America,  and  a 
number  of  other  species  are  known.  The  genus 
is  chiefly  remarkable  for  the  odorous,  aromatic, 
and  pungent  properties  of  the  seeds  of  some  of 
its  species, — pmper ties  which  bring  it  into  some- 
what close  alliance  with  the  carums,  the  one- 
thums,  and  other  aromatic  unbellifers. 

HOOD-SHEAF.  A  sheaf  of  corn,  in  the  har- 
vest field,  placed  sloping  along  the  tops  of  two 
or  more  pairs  of  other  sheaves  as  a  covering 
from  the  weather. 

HOODED-MILFOIL,-botanically  Ctricufana. 
A  genus  of  curious,  floating,  aquatic  plants,  of  the 
tribe  LcntibulariaB.  Three  perennial-rooted,  yel- 
low-flowered species,  the  common,  the  lesser,  and 
the  intermediate,  inhabit  the  ditches,  pooln,  and 
other  stagnant  waters  of  various  parts  of  Bri- 
tain ;  and  about  60  foreign  species,  all  of  similar 
habits  to  the  British  ones,  are  known  to  botan- 
ists. The  thin  stems  or  leaves  are  finely  divided; 
and  the  flowers  stand  on  a  central  footstalk  a 
few  inches  above  the  water,  and  bloom  alK>ut 
midsummer.  The  contrivances  for  floating  con- 
sist of  a  kind  of  bladders,  attached  to  the  thin 
stems ;  and  they  sometimes  occasion  the  plants 
to  be  popularly  called  hladderworts. 

HOOF.    See  Foot. 

HOOK-BONES.  Bones  in  the  hind-quarter  of 
cattle. 

HOOPOE,  or  PuKT,— scientifically  rpttpa.  A 
genus  of  passcrinous  birds  of  the  tenuirostres 
family.  Three  species  are  known  ;  and  all  have 
on  their  head  an  ornamental  crest  or  double 
range  of  long  feathers,  which  they  can  erect  at 
will.  The  common  species,  Vpujxi  epopt,  is  a 
visitant  of  Britain,  and  one  of  the  most  remark- 
able of  our  feathered  l)eautic8.  Its  total  length 
is  12^  inches;  its  predominant  colour  is  a  vinous 
red ;  its  wings  and  tail  are  black  ;  and  its  wing- 
coverts  have  two,  and  its  wing-quills  four,  trans- 
verse white  bands.  It  builds  its  nest  in  the 
hollows  of  trees,  or  in  similar  situations;  and 
feeds  on  beetles  and  other  insects,  which  it  finds 
in  humid  earth.  It  is  a  rare  bird  as  to  numbers, 
and  yet  a  somewhat  common  bird  as  to  diflusion ; 
for  it  is  occasionally  seen  in  almost  every  county 
of  the  south  and  the  east.  It  usually  visits  Bri- 
tain in  autumn ;  and  when  once  seen,  it  ever 
after  is  very  readily  recognised. 

HOOSE.    See  Catarrh. 

HOOVE,  HovEN,  or  Blowk.  An  extremely 
flatulent  distension  of  the  rumen,  paunch,  or  first 
stomach  of  cattle  or  sheep.  It  is  accompanied 
with  excessive  pain,  and  if  not  soon  reduced,  it 
speedily  proves  fatal. 

By  far  the  most  common  cause  of  hoove  is  a 
surfeit  of  clover,  turnips,  green  gramineous  her- 
bage, or  other  rich  and  succulent  food,  after  a 
season  of  feeding  on  poor  pasturage,  or  especially 
on  dry  and  somewhat  innutritions  fodder.  Green 
food  is  naturally  liable  to  pass  speedily  into  ft-r- 
mentation,  and  to  let  ofi*  a  large  portion  of  its 
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dements  in  the  gaseous  form ;  it  ia  speoialljr  | 
siibjeet  to  this  prooen  when  diut  up  in  ftnj 

ve«el,  ftod  st^^y  acted  on  by  heat  md  moktnro; 
and  it,  therefore,  pnsacs  readily  and  powerfully 
into  it  in  the  hut,  muiat,  close  paunch  of  a  rumioat- 
{nganimalfWhoM  immediately  fMreoediog  habite  of 

feeding  have  not  involved  tho  cDcountering  and 
resisting:  of  fermentation.  Or,  in  some  case;*, 
the  green  food  would  merely  macerate  and  not 
ferment)  if  it  were  eaten  in  moderate  quantify ; 

hut  from  its  novelty  and  gratefulness,  it  is  de- 
voured in  such  cTcc'ssas  to  overload  the  pntmch, 
to  obstruct  its  functional  power,  and  to  iuduco 

au^  chemtoal  aotion    ia  due  merdj  to  the  hent 

and  moisture. 

Xo  fanner  or  cattleman  ought  to  be  so  inat- 
tentive wi  t<j  allow  the  ri&k  of  hoove  from  change 
of  food.  Cattle  ought  not  to  be  lent  all  at  once 
from  poor  pasture  to  rich  grass,  or  from  straw  to 
clover,  or  from  dry  provender  to  succulent  roots  ; 
or,  at  all  events,  they  uught  not,  for  some  days, 
to  be  allowed  their  fbll  will  of  the  ohange.  Kven 
the  simple  precaution  of  alternating  them  a  few 
times  between  the  rich  food  and  the  straw-yard, 
so  as  to  curb  their  appetite  and  give  pauses  to 
the  stomach,  mi^t  be  s  anIBcient  pvevenlave. 
A  cordial  drink  is,  on  some  farms,  given  to  cattle, 
especially  to  greedy  ones,  l)efyre  turning  them 
into  a  fresh  pasture ;  but  though  this  may  pre- 
vent hoove,  it  tenda  to  induoe  other  diaeaaea ; 
and  a  cordial  of  any  kind,  except  in  cases  of 
downright  disease,  and  quite  appropriate  to  its 
peculiar  mode  of  action,  ought  always  to  be 
avoided.  See  the  artiide  CoratAt. 

Hoove  sometimes  arises  from  general  debility 
in  the  stomach,  without  any  such  Rpecially  excit- 
ing cause  as  a  change  of  food ;  it  is  also  a  frequent 
accompaniment  of  fevers  and  other  diaeaaaa 
which  affect  the  powers  of  digestion  ;  and  it  oc- 
casionally so  greatly  {Aggravates  a  case  of  difficult 
parturition,  that  the  rumen  must  be  punctured 
befora  tho  calf  ean  deeeend  hx  enou^  into  the 
pelvis  to  be  capable  of  extraction.  But  in  almost 
all  instaactis  in  which  it  arises  from  debility  or 
fever,  it  is  symptoraatto  rather  than  primary, 
and  is  much  less  violent  than  when  it  arises  from 
a  surfeit  of  green  food,  and  can  be  only  alleviated 
by  direct  appliances,  and  must  eventually  be 
subdued  by  a  sanatory  treatment  proper  to  the 
whole  system. 

An  animal  sei/.od  with  hoove  soems  oppressed, 
ceases  to  cat  or  to  ruminate,  stands  almost  still, 
brsatheo  heavily,  moans,  and  becomes  exceed- 
ingly disturbed  at  the  flanks,  and  especially  at 
the  left  flank  immediately  opposite  the  rumen.  I 
An  occasional  eructation,  of  a  sour  or  fetid  kind, 
aooompuaies  the  progress  of  the  distension ;  but 
neamotation  is  possible  alter  the  distension  is 
complete.  If  relief  be  not  afforded,  inflamma- 
tion is  induced,  the  brain  becomes  afl'ected,  the 
eve  protrudes,  the  tongue  la  pendulous,  the  back 
is  bent,  and  the  aninial  becomes  inaensible,  ftUs, 
Btnigglea,  and  diaa. 


I  Driving  the  animal  about,  so  as  to  keep  him 
in  constant  moldan,  ia  veTj  generally  reeom- 
rocudcd  in  cases  of  hoove ;  but  though  suitable  I 
enough  for  sheep,  it  is  often  a  dangerotis  remedy, 
and  seldom  an  effectual  one,  for  cattle.  The 
dashing  of  pails-foU  of  oold  Wlltw  la  aometimea 
practised,  and  frequently  haa  the  effect  of  dissi- 
pating the  flatus  by  violent  eructation,  but  al- 
ways incurs  a  risk  of  bursting  the  rumen  uiid 
killing  the  animal  The  plunging  of  n  lancet  or 
a  pocket  knife  into  the  paunch,  at  the  spot  where 
it  presses  ngiin«t  the  flar:k  midway  between  the 
lowermost  nb  and  tiie  haunch-bone,  has  somu- 
timea  been  practiaed  with  auooeaa,— the  wound 
l>eing  either  left  to  heal  of  itself,  or  closed  up, 
after  a  little  while,  with  a  slip  of  adhesive 
plaster ;  but  this  operation,  even  when  carefully 
performed,  ia  very  liable  to  let  a  portion  of  the 
contents  of  the  rumen  fall  down  among  the  in- 
testines, and  set  up  there  a  dangerous  or  fatal 
inllauiination.  Even  a  bold,  broad  cut,  such  as 
to  admit  the  band,  and  allow  of  the  mechanical 
cleaning  out  of  the  rumen,  has  been  successfully 
performed;  but  this  i?  b't)\  dreadfully  vitdcnt 
and  exceedingly  precarious.  The  titrusting  of 
a  fleatiUe  stick  down  the  throat  into  the  mrocn 

h;>s  also  been  tried ;  but  this  dms  n<>l  afford 
way  enough  for  the  escape  of  the  ga.s,  and  may 
occasion  injury  or  positive  rupture  to  some  of 
the  organlam.  X nmeroua  medidnal  im»ta,  anoh 
as  vinegar,  ammonia,  oils,  and  alkalie?,  have  been 
recommended  and  tried  ;  but  in  bad  cases,  none 
of  them  can  obtain  entrance  to  the  rumen ;  and 
even  in  mild  or  pmotioable  cases,  the  vinegar 
would  be  mischievous,  and  the  others  ar:  tno 
feeble  in  their  mode  of  action  to  give  suSicjeutijr 
prompt  or  ample  relief 

The  first  applmnoe,  in  a  proper  or  enlight- 
ened treatment  of  hoove,  is  to  bring  off  the  free 
ixaa  from  the  rumen  by  means  of  the  probung. 
^ee  the  article  raoBANO.   But  as  the  subsequent  , 
applianoea  are  dengned  to  prevent  the  evolution  i 
of  more  gas,  or  to  correct  the  tendency  of  the  ' 
fermenting  food  in  the  rumen  to  resolve  itself 
into  an  aeriform  condition,  they  may  be  either 
chemical  or  mecharfcnl  or  both  according  to  tha 
particular  exigencies  of  each  case.  The  stomach- 
pump  may  be  used  either  to  wash  out  the  fer-  \ 
roenting  juices  from  the  contents  of  the  rumen, 
or  to  provoke  the  ejection  of  both  the  juioea  and 
the  solids  by  vomiting.  See  the  artii  Stomacu- 
Prup.   Buch  a  medicine  as  hartshorn  or  sul- 
phuric ether  or  lime  water  may,  in  any  ordinary 
case,  be  administered;  and  when  the  probang 
cannot  be  had,  the  u'^e  of  the  medicine  will 
generally  require  to  be  accompanied  by  an  in- 
cision with  the  trochar.    See  the  article  Tao- 
OBAR.    But  ineoni))arably  the  best  medicinal 
a])plianc'3   known  is  chloride   of  lime.     Two  1 
drachms  of  this  powder  may  be  dissolved  in  a 
quart  or  three  pints  of  water,  and  thrown  into  ' 
the  rumen  by  means  of  the  stomach-pump.  The 
chlorine  of  the  ohloiidB  parte  from  the  lime  and  j 
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combines  with  the  hydrogen  which  constitutes 
the  great  bulk  of  the  diBtending  gas, — it  com- 
biaefl  both  with  the  ready-formed  hydrogen  in 
the  rumen  and  with  the  nascent  hydrogen  after- 
wards evolved  from  the  fermenting  contents ; 
and  it  gives  instant  relief  by  the  great  dimi- 
nution of  volume  which  attends  the  chemical 
change ;  and  though  the  lime  left  by  the  chlo- 
rine is  a  caustic  substance,  and  the  muriatic 
acid  resulting  from  the  combination  of  the  chlo- 
rine and  the  hydrogen  is  a  dreadfully  corrosive 
one,  yet — by  a  beautiful  provision  of  the  all-wise 
and  all-benevolent  Framer  of  the  elements  and 
the  laws  of  the  universe — these  two  substances 
instantly  rush  into  a  saturating  union  with  each 
other,  and  form  an  innocuous,  neutral  salt,  the 
muriate  of  lime.  When  a  case  of  hoove  is  dealt 
with  before  it  becomes  very  bad,  the  probang 
and  the  chloride  of  lime  will  rarely  be  found  in- 
effectual; and  not  unless  these  cannot  be  had, 
or  are  not  timeously  used,  ought  a  thought  to 
be  entertained  of  using  even  the  troohar,  and 
far  less  the  lancet  or  the  knife. 

A  tendency  to  a  return  of  the  disease  will  for 
Bome  time  exist,  and  must  be  counteracted  by 
medicine  and  suitable  feeding.  Immediately 
after  the  distension  has  ceased,  a  pound  of  Ep- 
som salts,  accompanied  with  some  such  aromatic 
as  an  ounce  of  powdered  caraway  seed  and  half 
an  ounce  of  powdered  ginger,  ought  to  be  ad- 
ministered ;  and  on  each  of  several  succeeding 
mornings,  a  dose  of  four  ounces  of  Epaom  salts, 
half  an  ounce  of  powdered  ginger,  and  two 
ounces  of  powdered  caraway,  ought  to  bo  given. 
For  some  little  time,  a  daily  mash  ought  to 
bo  given  ;  and  for  a  considerable  period,  no 
stronger  or  fuller  raw  feeding  should  be  allowed 
than  short  bare  pasture.  But  if  an  ox  recov- 
ered from  hoove  happen  to  be  in  tolerably  good 
condition,  the  most  economical  treatment  of  it 
may  be  to  send  it,  with  all  convenient  speed,  to 
the  shambles. 

Sheep  attacked  with  hoove  may,  in  all  mild 
eases,  be,  in  the  first  instance,  gently  and  steadily 
driven  hither  and  thither ;  and  if  they  be  not 
relieved  by  this  means — ^but  especially  if  they 
appear  to  become  worse — they  ought,  in  all  re- 
spects, to  be  treated  on  the  same  principles  as 
hoven  cattle.  But  care  roust  be  used  when  driv- 
ing them  about,  that  they  be  not  startled  or 
iiurried  or  over-driven ;  and  if  ulterior  measures 
become  necessary,  and  neither  probang  nor  sto- 
mach-pump can  be  had,  the  effect  of  thrusting  a 
knob-headed  stick  down  the  oesophagus  ought  to 
be  tried,  before  having  recourse  to  the  cruel  and 
hazardous  remedy  of  making  an  incision  into  the 
rumen. 

nop, — botanically  Ifumitlug.  A  hardy,  per- 
ennial-rooted, twining,  herbaceous  plant,  of  the 
nettle  order.  It  constitutes  a  genus  of  itself, 
and  is  specifically  designated  Luptdtu.  Its  po- 
pular name  is  an  abbreviation  of  the  Saxon  word 
hoppan,  signifying  '  to  climb.'   Its  botanical  ge- 


neric name  is  formed  from  the  Latin  word  hu- 
mtu,  signifying  fresh  earth,  and  alludes  to  the 
plant's  habit,  when  unsupported  by  props  or 
poles,  of  creeping  along  the  ground ;  and  its 
botanical  specific  name  is  formed  from  the  po- 
pular name  Lupus  talutarius,  which  it  ancientlj 
bore  among  the  Romans,  and  which,  according 
to  Pliny,  was  given  it  because  it  grew  among 
the  willows,  and,  by  its  twining  and  choking 
mode  of  growth,  proved  as  destructive  as  a  wolf 
to  a  flock.  The  ancient  British  name  of  the  , 
plant  was  Lieaig  y  Uaidd,  and  signifies  the  '  bane 
of  the  wolf.' 

fiotaniccd  Description  of  the  Hop. — ^The  hop  plant 
belongs,  in  the  Linnaean  arrangement,  to  the  class 
Dioecia  and  the  order  Pentandria ;  or,  in  other 
words,  its  male  and  its  female  are  different  indi- 
viduals, and  the  number  of  its  stamens  is  five. 
The  root  sends  up  many  stems.  The  stems  are 
rough,  angular,  striated,  and  flexible,  and  twine 
spirally  from  left  to  right,  up  poles  or  other  erect 
supports,  to  the  height  of  from  12  to  20  feet. 
The  leaves  are  petiolate,  opposite,  heart-shaped, 
serrated,  either  entire  or  lobed,  of  a  dark  green 
colour,  and  scabrous  with  minute  prickles.  Two 
stipules  occur  at  the  base  of  each  petiole ;  and 
are  interfoliaceous,  entire,  smooth,  and  reflexed. 
The  flowers  are  axillary  and  furnished  with 
bracts.  The  male  flower,  or  flower  of  the  male 
plant,  grows  in  clusters  somewhat  like  the  blos- 
soms of  the  common  currant ;  and  has  a  calyx 
of  5  oblong,  concave,  obtuse  sepals, — no  corolla* 
— 5  capillary  and  very  short  filaments, — and  ver- 
tical, oblong,  two-celled  anthers,  opening  by  two 
terminal  pores.  The  female  flower,  or  flower  of 
the  female  plant,  is  a  cone,  catkin,  or  strobile  of 
many  membranaceous  scales,  land  has  an  ovate 
form  and  pendulous  habit,  and  presents  a  loose 
general  resemblance  to  the  cone  of  a  fir  or  pine ; 
the  scales  are  imbricated,  concave,  tubular  from 
being  rolled  in  at  the  base,  of  a  pale  greenish 
colour,  and  two-floretcd ;  the  gcrmcn  is  superior, 
minute,  and  oblong;  the  styles  are  two,  awl- 
shaped,  spreading,  and  downy ;  the  stigmas  are 
simple ;  and  one  seed  is  attached  to  the  base  of 
each  enlarged,  membranaceous,  dry  scale,  and  is 
round,  flattish,  of  a  brown  bay  colour,  surrounded 
with  a  sharp  rim,  and  compressed  at  the  tip. 

Though  only  one  species  of  the  entire  genus, 
and  only  one  variety  of  the  male  plant,  are 
known,  yet  several  very  distinct  varieties  of 
the  female  plant  are  in  cultivation.  Three 
varieties  are  mentioned  by  Miller  as  common 
in  his  time, — the  oval  hop,  the  long  white  hop,  i ' 
!  and  the  long,  square,  garlic  hop.    The  prin-  ■ 
cipal  varieties  at  present  cultivated  in  Kent,  1 
are  the  goldings  hop,  grown  on  the  ragstone 
of  Middle  Kent,  —  the  Canterbury  grape  hop, 
grown  on  the  ragstone,  chalk -subsoil  lands, 
and  other  rich  soils  of  Eastern  Kent, — and  the 
Mayfield  grape  hop,  grown  on  all  kinds  of  good 
or  dry  soils,  and  particularly  on  dry  limestone 
,  lands  throughout  the  several  hop  districts  of  the 
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county.  Two  varieties,  called  Jones's  bop  and 
the  goldcn-tips  hop,  arc  grown  in  the  wcaJds  of 
Kent  and  Sussex ;  and  though  not  so  productive 
as  the  goldings,  the  Canterbury  grape,  or  the 
Mayfield  grape,  are  preferred  by  the  farmers 
who  grow  them  on  account  of  their  superior 
power  of  resisting  the  blight.  A  celebrated 
variety,  called  the  Farnham  hop,  is  cultivated 
in  the  vicinity  of  Farnham  in  Surrey,  and  in 
•ome  other  districts ;  and  another  variety,  which 
possesses  some  celebrity  for  the  delicacy  of  its 
flavour,  is  cultivated  principally  in  the  counties 
of  Hereford  and  Worcester.  A  variety  called 
the  Flemish  red-bine,  is  the  coarsest  of  the  culti- 
vated kinds,  and  the  nearest  in  habit  and  char- 
acter to  the  wild  plant ;  but  it  is  also  the  hardi- 
est, and  is  therefore  the  most  suitable  for  trials 
on  a  limited  scale,  for  occasional  introduction  to 
the  fields  or  the  garden  plots  of  Scotland  or  the 
north  of  England,  or  even  for  stated  cultivation 
in  the  bleak  parts  of  the  proper  hop  districts. 

Propertiet  of  the  Hop. — The  stem  of  the  hop- 
plant  abounds  in  the  same  kind  of  fibre  as  hemp, 
flax,  and  other  cordage  plants ;  but  requires  to 
be  steeped  in  water  during  a  whole  winter,  be- 
fore the  fibre  can  be  separated  for  the  purposes 
of  manufacture.  The  hop-plant  contains  a  con- 
siderable quantity  of  tannin ;  and  is  capable  of 
being  used  for  the  same  purposes  as  oak  bark, 
valonia,  sumac,  mimosa,  and  terra  japonica.  The 
dried  strobiles,  or  flowers  of  the  female  plant, 
— which  arc  always  the  main  object,  and  often 
the  only  one,  of  the  cultivation  of  the  hop, — 
have  a  peculiar,  strong,  fragrant,  scmi-narcotio 
odour,  and  a  highly  aromatic,  bitter,  astringent 
taste. 

A  substance  which  constitutes  only  one-sixth 
part  of  the  total  weight  of  the  dried  strobiles, 
which  is  easily  separable  from  the  rest  of  the  con- 
stituents by  means  of  sifting  through  a  fine 
sieve,  and  to  which  the  name  of  lupulin  has  been 
given,  contains  the  whole  of  their  active  proper- 
ties, and  though  not  a  pure  or  proximate  prin- 
ciple, but  comprising  a  large  admixture  of  prin- 
ciples, may  be  regarded  as  representing  all  their 
economical  and  medicinal  value;  and  every  120 
grains  of  this  substance  consist  of  5  grains  of 
tannin,  10  of  extractive,  11  of  bitter  principle, 
12  of  wax,  36  of  resin,  and  46  of  lignin.  The 
ashes  of  dried  hops  amount  to  one-tenth  of  the 
whole  weight,  and  consist  of  21*5  per  cent,  of 
silica,  25*18  of  potash,  15-98  of  lime,  5*77  of  mag- 
nesia, 7*24  of  common  salt,  7'45  of  phosphate  of 
iron  and  phosphate  of  alumina,  5'41  of  sulphuric 
acid,  9*8  of  phosphoric  acid,  1-67  of  chloride  of 
potassium,  and  a  trace  of  manganese. 

An  extract  is  yielded  by  the  remains  of  the 
strobiles,  after  the  separation  of  the  lupulin ;  but 
it  possesses  neither  the  aroma,  the  bitterness, 
the  astringency,  nor  any  of  the  other  active 
properties  of  the  plant.  An  infusion  or  decoc- 
tion of  the  strobiles  in  boiling  water  possesses 
all  their  active  properties,  has  a  palo  straw 


colour,  is  made  turbid  by  the  action  of  a  mine- 
ral acid,  acquires  a  deepening  of  colour  from  an 
alkali,  yields  up  ammonia  to  a  certain  compound 
reaction,  and  is  precipitated  by  alcohol  or  by  a 
solution  of  superacetate  of  lead.  A  volatile  aro- 
matic oil  is  obtained  by  distilling  the  strobiles 
in  water. 

Uta  of  the  IIop. — In  Sweden,  a  strong,  durable, 
white  cloth  is  manufactured  out  of  the  fibre  of 
the  bop ;  and  in  England,  a  patent  was,  a  num- 
ber of  years  ago,  taken  out  to  secure  the  benefits 
obtainable  from  the  application  of  the  root,  stem, 
and  leaf  of  the  plant  to  the  tanning  of  leather. 
But  the  grand  economical  use  of  hops,  for  many 
ages,  has  hcun  the  employing  of  the  dried  stro- 
biles of  the  female  hup  in  the  brewing  of  ale, 
beer,  and  porter,  for  the  double  purpose  of  pre- 
serving the  liquids  from  the  acetous  fermenta- 
tion, and  of  imparting  to  them  a  bitter  aromatic 
taste.  Many  other  vegetable  substances  have 
been  tried  for  correcting  the  insipid  sweetness 
of  malt  liquors,  and  preserving  them  from  spoil- 
ing,—  particularly  the  tops  of  Erica  vulgaris, 
twigs  of  Burus  sempervirens,  dried  leaves  of 
Afeni/anihti  trifoliaia,  leaves  of  O'ltchcnna  hederacea, 
and  roots  of  Gentiana  acaxdit,  Oentiana  rubroy 
Gentiaixa  lutea,  and  some  other  gentians;  but 
though  all  these,  as  well  as  parts  of  some  other 
plants,  are  more  or  less  successful,  the  best  are 
much  excelled  by  the  dried  strobiles  of  the  hop. 

Dried  hop  strobiles— or  hope,  as  they  are  usu- 
ally termed — have  been  extolled  from  remote 
times,  and  in  many  writings,  both  popular  and 
scientific,  for  their  medicinal  virtues ;  and  they 
continue  to  the  present  day,  tu  have  a  place  in 
the  pharmacopoeias  of  both  London  and  Edin- 
burgh. Their  general  powers,  when  adminis- 
tered internally,  are  narcotic,  tonic,  and  diuretic, 
— and,  when  applied  externally,  anodyne  and 
discutient.  Coles,  in  his  History  of  Plants,  pub- 
lished in  1657,  says,  "They  are  good,  to  cleanse 
the  kidneys  of  gravel  and  to  provoke  urine ;  they 
likewise  open  obstructions  of  the  liver  and  spleen, 
and  cleanse  the  blood  and  hxtsen  the  belly ;  and, 
as  they  cleanse  the  blood,  so  consequently  they 
help  to  cure  eruptions  of  the  skin."  Brooke's 
Dispensatory,  published  in  1753,  recommends 
them  in  a  similar  way  to  Coles,  and  also  as  an 
alterative,  and  as  a  remedy  for  hypochondriasis. 
Uerophilus  Labbius  says  that,  by  a  persevering 
exhibition  of  hops,  he  has  softened  the  hardest 
urinary  calculi ;  and  Darclius  assures  us  that  a 
pint  or  half  a  pint  of  a  decoction  of  them,  drunk 
in  the  morning,  acts  powerfully  as  an  anthelmintic. 
Dr.  Motherby,  Dr.  Cullen,  and  many  other  dis- 
tinguished physicians  have  extolled  hops  as  an 
elegant  aromatic  bitter.  Numerous  general  and 
popular  writers  have  asserted  that  hope,  when 
used  as  stuffing  for  a  pillow,  possess  the  power 
of  procuring  sleep  in  cases  of  mania  and  in  the 
delirium  of  fever ;  and  this  opinion  was  confirmed 
in  the  case  of  George  the  Third,  and  has  to  a 
certain  extent  been  sanctioned  by  the  observa- 


Google 


638 


HOP. 


!! 


tioQS  of  general  practitioners.  Some  medical 
men,  abo,  hiiv«  extolled  hops  m  a  rare  and 

Htuady  soJative  ;  wliile  others  accord  to  it  verj' 
little  of  this  character.  A  foioeatation  with 
hops  has  proved  tneflil  in  paittfnl  twdlings  and 
tumours ;  and  an  ointment  of  powdered  hops 
and  larJ  is  sairl  to  be  servicenhk*  a*  an  anodyne 
in  cancerous  sores.  The  tender  tops  of  hop- 
pUmts  are  cut  off  and  eaten  like  asparagus  in 
sprin;:; ;  and  novcral  syrups,  juk-ps,  and  apozoms 
are  prepared  from  the  strobiles ;  and  all  these 
are  popularly  regarded  as  good  medieaueiita  Ibr 
various  classes  of  invalids, — espetilally  the  hyste- 
rical, the  hypochondriacal^  and  the  djapeptio. 

JIutorif  of  t/u  IIop.^Tb»  hop*|)Iant  growv  wild 
in  h*idges,  thickets,  and  similar  situations  in  Eng- 
land, Sweden,  Gi'rraany,  and  Switzerland ;  and 
probably  watt  artificially  diiTusud,  at  a  remote 
period,  through  various  other  coontries  of  Eu- 
rope. It  was  supposed  hy  Linnapus  to  have  been 
brought  to  Europe  by  the  Quths,  during  the 
perii^  of  their  imnilfration  from  Russia,  and 
particularly  from  the  Ukraine;  but  it  has  as 
good  a  claim  as  many  a  far  more  oommon  plant 
to  be  regarded  as  truly  indigcaovii 

Bither  the  hop,  or  some  verj  rimilar  plant, 
which  cannot  now  be  distinjrnished  from  it,  was 
known  to  the  Romans,  aud  probably  to  the  Greeks. 
It  is  mentioned  by  the  Arabian  physician  Mcsuc, 
who  flourished  about  the  middle  of  the  9th  cen- 
tury ;  and  it  comes  slowly  and  with  increasing 
deamsfls  into  vi«w  as  n  enltivated  Boropean 
plant,  from  about  the  time  of  Charlemagne  till 
a  century  after  the  Reformation.  Pepin,  the 
founder  of  the  Carlovingian  dynasty,  speaks  of 
hnuwldrur,  or  hop  gardens;  and  Adelard,  bishop 
of  Corbey,  iti  '-'1-1.  freed  the  millers  of  his  district 
from  all  labours  relating  to  hops.  Some  docu- 
msnts  «f  tiie  time  of  Lonis  the  Qerman  mention 
hop-gardens ;  and  the  records  of  some  churches 
and  monasteries,  in  the  two  suooeediDg  centu- 
iMi,  allade  to  hop-garden  produce. 

In  the  14th  century,  hops  were  cultivated  in 
many  parts  of  Germany ;  about  the  same  time, 
they  were  introduced  to  the  breweries  of  the 
Netheriands ;  and  in  the  third  dccad  of  the 
IfTth  century,  they  were  introduced  to  public 
noiioe  in  England  for  the  purposes  of  brewing, 
by  some  people  from  Artolc.  **  But,**  says  Bedc- 
mann,  "  although  their  cfRcacy  waa  admitted  in 
the  conservation  of  beer,  yet  they  were  long  sup- 
posed to  eont^n  qualities  nosious  to  tiie  oonsti* 
tntion,  among  which  it  vras  said  that  they  dried 
up  the  body,  and  increased  melancholy;  and 
accordingly  we  find  in  the  household  regulations 
of  our  Hany  the  Eighth,  an  order  to  the  brewer, 
not  to  put  any  hops  into  the  nle.  Indeed,  at  a 
much  later  period,  the  Common  Council  of  tite 
city  of  Loaden  petUiened  Parliament  against  the 
use  of  bops,  '  in  regard  that  they  would  spoil 
the  tasts  of  the  drink,  and  endanger  the  people 
they  were  also  petitioned  i|pinst  in  t]M  reign  of 
nenryTI.  *Mft«ioiced  weed!*  They  were  not 


brought  into  cultivation  in  this  country  until 
about  the  year  1624 ;  and  aeeonUng  to  a  distidi 
to  be  found  in  Baker's  Chronicles,  it  would  seem 
as  if  the  introduction  of  beer  should  be  attribated 
to  the  same  period. 

'  Turkies,  carps.  bonpe«.  picc«rc11.  and  b«en^ 

Came  into  Eiiglaiine  all  in  one  ycare.' 

This,  however,  must  be  understood  of  beer,  such 
as  that  still  in  use ;  for  ale  brewed  from  malt, 
without  the  addition  of  hop?,  was  certainlj 
known  here  at  a  much  earlier  date.** 

fn  IMS,  some  pri^^sfes  were  granted,  by  act 
of  ParliriTiip;.t,  to  hop  -  pround.s  ;   in  I'lTS,  a 
curious  little  work,  containing  directions  fur  the 
ealtivation  of  the  hop,  and  called  '  A  Perfite 
Platforme  of  a  Hoppe  (harden,*  was  published  by 
Reynold  Scott;  and  in  lfi03,  the  introduction 
and  use  of  damaged  or  adulterated  hops  are  for- 
bidden by  statute  under  severe  penalties.  **  In 
Sweden,  the  sweet  gale,  M>friea  gale,  was  formerly 
used  in  beer  so  generally  that  Christopher  liL 
in  1440,  eonfirm«l  an  old  law,  said  to  have  been 
made  by  Magnus  Smeek,  that  those  who  collected 
this  plant  before  a  certain  period,  on  any  com^ 
mon,  or  on  another  person's  land,  should  pay  a 
line.   The  like  punishment  was  appmnted  for 
the  too  early  picking  of  h^ps  ;  and  the  cultiva- 
tion of  them  was  so  strongly  enforced,  that  every  . 
fanner  who  had  not  forty  poke  with  hops  grow-  | 
ing  round  them,  was  punished,  unless  he  could  1 
show  that  his  land  was  unfit  for  producing  them. 
Chntavus  I.  of  Sweden,  also  was  desirous  of  • 
encouraging  the  cultivation  of  the  hop-p!r.nt ; 
but  his  exertions  were  attended  with  so  little 
effect,  that  even  in  the  reign  of  Christina,  that  is, 
in  the  middle  of  the  17th  century,  all  tite  hope  | 
used  in  the  kingdom  were  imported  from  Ger- 
many, particularly  from  Brunswick  and  Saxony,  i 
The  queen  had  somo  hop  ptantatieiM  as  rarities  I 
in  her  garden ;  and  the  plant  became  soon  so  fltr 
generally  cultivated,  that  the  German  hop  far- 
mers, who  before  had  been  aoenstomed  to  trnvd  ' 
to  Sweden  every  third  year  to  receive  payment, 
and  take  new  orders,  were  much  dissatisfied,  and 
euffered  a  part  of  their  hop-grounds  to  run  to  . 
waste.   Under  Charles  XL,  who  reigned  from 
1600  to  inr)7,  the  cultivation  of  hopS  WaS  lltit 
brought  to  any  degree  of  perfection,'*  " 

BrUiA  Soil*  /or  fA«  iV0p.-x8oothmd  and  the  ! 
north  of  England  nr  '  t  i  i  cold  for  the  profit.iMe 
or  even  safe  cultivation  of  any  of  the  fine  varie- 
ties of  the  hop-plant  in  the  fidd.  A  ftw  plants 
are ooflarionaiy  grown  in  gardens;  yet  more  fiir  J 
omampnt  or  curiosity  than  for  nsn.  If  ever  n 
crop  should,  bo  attempted  in  ordinary  form  cul- 
ture, the  coarse  and  hardy  Flemish  red -bine 
iiught  to  be  selected  in  preference  to  any 
liner  variety.  Lord  Kaimes  recommends  that 
hop- plants,  grown  in  Sootiand,  shoaU  be  tvmned 
low,  upon  espaliers  or  poles  of  9  or  10  feet  long, 
set  upon  a  line  from  east  to  west,  at  intcrva^b 
of  3  feet  between  each  pole.  He  does  not  spedly 
any  particular  diaUnoe  between  the  icwa;  bnt 
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probably  a  distance  of  6  or  7  feet  would  be  most 
miitable.  He  inrtruots  that,  in  the  making  of 

the  plautation,  t!ic  planter  should  begin  at  the 
wrn  end  of  crich  row,  jxnd  set  a  plant  at  the  foot 
of  each  pule,  excepting  the  kfit  6  or  7  poles  of  the 
nw ;  and,  instead  of  aUowiog  the  growing  plants 
to  asccDd  the  poles  in  the  natural  manner,  he 
recomrueads  that  thry  be  trained  diagonally 
from  pole  to  polcj  at  an  angle  of  9  or  10  degrees 
with  the  horimn,  and  that  they  be  hound  to  the 
poles,  and  that  their  shoots  be  led,  by  meaai  of 
small  twigs,  between  the  poles. 

The  chief  parts  of  i:Iugiand  in  which  hops  are 
at  pteient  legulailjr  onttivated  aa  a  fldd-^rop^ 
are  large  districts  of  Kent,  Sussex,  IlaiDpshirc, 
Hereford,  and  Worcester,  and  small  parts  of 
Essex,  Hertford)  Lincoln,  Suffolk,  and  Derby. 
These  dfetriots  picaent  a  mrpasaingly  opulent 
appearance ;  and  figtire  in  uiai'vellous  contrast 
I  to  the  districts  of  mixed  or  pastoral  husbandry  in 
i  their  near  viciuiiy.   "  If  a  foreigner,''  remarks 
I  Mr.  lanoe,  **  were  to  land  at  the  Isle  of  Tbanet 
I  to  view  the  agriculture  of  the    -ith-eafit  of  Eng- 
'  land,  and  to  take  the  following?  route,  he  would 
give  a  very  different  account  from  one  who 
would  pass  through  another  part  of  the  oountry. 
Of  the  first,  we  would  take  him  from  the  Isle  of 
Thanet  up  the  Stowe  river  to  Canterbury ;  fol- 
lowing the  course  of  that  river,  over  the  tena- 
cious alluvial  loeins  resting  on  the  ofaalk  forma- 
tion, through  the  gorge  of  the  chalk  escarpment 
I  to  Ashford,  across  the  green-sand  and  Kent  rock- 
,  stone  hiUs  to  Tenterdeu,  Smarden,  Cranbrook, 
I  IIawkhiust»  and  to  Tttmlwidge,  on  the  elaycy 
and  iron  sand  weald ;  viewing  the  ragstone  hills 
I   to  Maidstone,  Mailing,  Wrotham,  Sevenoaks,  and 
I   Westerham ;  leaving  the  winding  vale  of  Holmes- 
I  dale  to  the  north,  being  the  site  of  the  gatilt 
I   clay  ;  thence  passing  into  Surr^^y  nr^ar  Oxtcd  to 
)    Riegate,  Dorking,  Quilford,  and  Famhatn  to 
I   Alton  and  Hampshire,  thence  to  Petcrsfield  and 
I  Portsmouth.  This  person  would  lenve  the  ooiin> 
I   try  impressed  wit!i  t!io  id  a,  that  every  part 
abounded  in  hop  and  fruit  enclosures.  This 
I   traveller  would  call  the  country  rich  beyond  any 
i  measure  to  be  found  on  the  ConUnent,  having 
gome  1  md  which  would  let  for  .£-20  per  acre  per 
I  annum,  the  valleys  abounding  in  valuable  tim- 
ber, the  inhabitants  well  employed,  and  enjoying 
the  blessings  of  peace  and  plenty,  in  the  midst  of 
garden  farms,  and  those  exceeding  in  beauty  and 
abundance  the  gay  vineyards  of  the  souUi.  The 
other  traveller  we  will  suppose  to  land  at  Dover, 
I  pasidng  over  Barium  ohalk  downs,  and  foUow- 
I  ing  the  oourso  of  the  north  downs  in  Kent,  a 
I  very  few  miles  north  of  the  line  we  have  before 
I  traced ;  passing  into  Surrey  oa.  the  ohalk  downs 
^  Dear  Warlingham,  taking  the  direction  of  the 
downs,  and  on  to  the  Bagshot  sand  district  near 
j  Woking ;  passing  into  Hampshire  two  Tiiiles  i 
north  of  Famharo,  at  Aldertfaoti  to  Bai^gstoke, 
over  Sallsbnty  Plain,  and  thenoe  through  the 
I  New-Fofeet  to  Lgrmington  mi  the  ooast.  This  | 


person  would  describe  the  aq>cct  of  the  country 
as  nearly  a  barren  waste,  fit  only  for  rearing 
sheep  on  the  dialk  downs.  The  timber  growing 
on  it  bcina:  that  -^'f  a  poor  single  mineral  soil, 
the  district  thuily  inhabited,  the  villages  far  dis- 
tant from  eaeb  oth«r,  would  give  to  a  stranger  a 
very  bed  opinion  of  the  riches  of  English  agri- 
culture, and  the  resources  of  the  country.  And 
these  views  would  be  the  eil'ect  of  a  superficial 
examination  of  the  aoath-eastem  part  of  Eng- 
land, the  party  not  taking  into  his  estimation 
the  geological  arrangement  of  the  earth." 

Yet  though  certain  adaptations  of  soil  and 
situation  are  indispensable,  the  hop  is  enltivat- 
ed  and  flourishes  in  a  great  variety  of  soil.  The 
land  of  the  hop-plantations  throughout  the  great- 
er part  of  Kast  Kent  has  a  deep,  rich,  loamy  soil, 
and  a  loamy  hridi-eartb  subsoil,  ineumbent  upon 
chalk  ;  that  .around  Maidstone,  and  thence  to  the 
stone  br-AFh  helow  the  chalk  hills  on  the  borders 
of  the  weoids  of  Kent,  is  generally  accompanied 
with  marl ;  that  of  many  parts  in  the  vicinity  of 
Famhatn  is  either  a  very  mellow  haxcl  mould,  or 
a  dry,  friable,  very  deep  siliceous  loam,  incum- 
bent on  a  marly  or  calcareous  subsoil ;  and  that 
of  Hereford  and  Worosstw  is  either  of  a  red, 
sandy,  ochreous  nature,  or  clayey  and  binding, 
and  is  incumbent  generally  on  a  crumbling  kind 
of  shale  and  rag-stone,  but  never  upon  chalk. 
Any  strong  dw^  soil,  on  a  free,  porous  subsoil, 
with  a  southerly  or  westerly  exposure,  and  with 
good  shelter  by  rising  grounds  or  plantations 
from  northerly  and  easterly  winds,  may,  if  pro- 
perly tnnched  and  pulverised,  be  found  suita- 
ble, even  in  places  far  remote  from  the  prr "t  nt 
hop  districts ;  only  it  may  require  a  special  se- 
lection of  the  variety  of  hop  best  adapted  to  it, 
and  might,  very  probably,  nmdify  the  flavour  or 
other  properties  of  the  produce.  Mr.  Lance, 
speaking  with  special  reference  to  Kent,  says, 
"The  most  congenial  soil  is  a  caleareoos  or 
loamy  sand,  with  its  stone-brash,  as  the  roots  are 
f.  iirid  to  penetrate  into  the  clefts  of  the  latter 
to  a  considerable  depth.  The  soil  or  stratum  of 
earth  where  they  flourish  is  termed  by  geologists 
the  greensBttd  formattoii,  having  Bome  portion 
of  friable  green  sandstone  on  the  upper  part. 
From  this  it  passes  downwards  into  a  close  cal- 
careous marl,  of  various  ooloavs,  from  a  bright 
red  to  a  white  siliceous  sand.  This  hill  of  stone 
runs  parallel  with  the  escarpment  of  the  chalk- 
bank,  which  it  equals  in  height  in  many  parts ; 
and  is  disUnt  from  the  chalk  formation  from  a 
quarter  of  a  mile  to  a  mile,  the  intervenUig  val- 
ley being  a  clay  marl.  A  good  hop  is  also  grown 
iu  the  sand  or  rich  deep  loam  on  the  chalk  for- 
mation, as  nt  Canterbury.  We  may  add,  that, 
in  every  instanoe,  a  freab,  rich,  dark,  loamy  soil, 
with  a  dry  bottom,  seems  best  adaptt  d  fur  the 
growth  of  the  hop.  On  aiable  knds,  it  seldom 
suooeeds.** 

Preparing  tie  Ground  f«r  the  Hop. — Any  kind 
^  of  laud  designed  for  the  hop  requires  to  be  deeply 
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tilled,  completelj  oteuked,  and  powerrulljr  mftn- 
ured.  The  hop-farmers  of  Hereford  and  Worces- 
ter ^ncrally  eclect  for  an  intended  hop-planta- 
tion a  piece  of  old  pasturei  and  prepare  it  by 
giving  a  doable  ploughing,  ftbout  •  foot  dee]», 
in  the  early  part  of  winter,  and  by  thoroughly 
gcuffling,  harrowing,  and  rolling  it  about  the  be- 
ginning of  Ifareb.  Bat  the  hop-fkrmen  of  Kent, 
Surrey,  und  Sussex,  for  the  most  part,  set  to 
work  upon  ploughed  ground,  and  treat  it  with 
a  particularity  and  opcroseness  somewhat  pro- 
portionate to  the  great  importance  of  the  bop. 
The  ground  is  cleaned  and  pulyerizcd  with  the 
processes  of  either  a  summer-iallow  or  a  green- 
fallow ;  it  is  then  mannred  with  Sff  or  90  loads 
per  acre,  or  in  some  instances  with  even  a  larger 
quantity,  of  good  farm-yard  manare ;  it  is  next, 
in  very  many  cases,  sown  with  Horlblk  tainips, 
and  folded  off  with  sheep  in  the  early  part  of 
winter;  and  then,  as  quickly  as  it  can  bo  freed 
from  the  sheep,  it  is  trcnchGd  with  either  the 
spade  or  the  plough,  and  laid  up  into  sharp  rid- 
ges to  undergo  the-  chemical  acti  n  of  the  air 
and  frost  and  meteorological  vicisaitudes  of  win- 
ter. Trenching  with  the  spade  is  done  two  spit 
deep,  and  is  esteemed  the  more  advantageous 
method  of  the  two  for  thoroughly  and  equally 
intermixing  the  mannre,  for  giving  great  and 
unifonn  porosity  to  the  soil,  and  for  facilitating 
at  once  tliH  deocent,  the  spread,  and  the  maxi- 
mum nutrition  of  the  roots  of  the  hop-plants; 
yet  trenching  with  the  ploogh  ishighljeffieiettt, 
and  at  the  same  time  is  so  much  less  expensive 
as  to  be  generally  thought  the  more  eoonomical 
method. 

The  prevailing  practice  is  to  pn^Mlgate  the 
hop  from  cuttings  or  young  plants,  or  literally 
to  make  plantations ;  and  this  requires  the 
ground  to  bo  disposed  i  r  in  pits  or  in  a 
seriLS  of  limited  spots  for  the  reception  of  the 
plants.  The  method  of  planting  in  pits  occasions 
oonsldMnblo  nodifieation  of  tlra  preparatory  til- 
lage, but  is  now  almost  universally  abandoned. 
Panncrs  who  plant  in  series  of  limited  spots,  or 
on  little  hiilodra,  diiTer  widely  in  opinion,  as  to 
both  the  proper  distance  betw^n  the  spots,  and 
the  most  economical  manner  of  arranging  them. 
Some  dispc^e  theiQ  in  parallel  rows,  8  or  9  feet 
iMtwocn  row  and  row,  and  3  <»  8^  taet  be- 
tween hillock  and  hillock;  others  dispose  them 
in  trianguh^  roMrs,  or  in  a  quincunx  arrange- 
ment, at  distaaees  of  6  or  7  ieet  between  hiUoolc 
and  hillock;  many,  throughout  Kent,  whether 
disposing  them  in  parallel  rows  or  arranging 
them  in  quincunxes,  mark  them  out  in  such  a 
manner,  with  a  four-rod  chain,  as  to  assign  1,000 
hilliK-k^  tn  the  acre ;  and  others,  in  oven  the  best 
hop  districts,  and  in  near  vicinity  to  one  another, 
dispose  them  at  distsMioes  of  from  3  to  8  ftet,  or 
witliin  arcai  of  from  6  to  9  square  yards?.  The 
common  Kent  and  Sussex  practice,  whatever 
atraaigemeBt  be  prefemd,  is  to  ass  «  nessnring 
duLiDy  with  hits  of  lags  in  the  links  nt  tlu  de* 


sired  distanoes  of  tiie  hillocft^  and  to  msik  «f 

the  first  line  of  the  plantation  parallel  to  a  fence, 
and  at  a  few  feet's  dist-xnce  from  it.  Any  dis- 
tance less  than  6  feet  in  any  direction  is  probably 
aneeonomiod;  for  tiioagb  a  considerably  less 
distance  might  seem  to  be  sufficient  for  the 
growth  of  the  plants,  and  therefore  an  econo- 
mizing of  the  soil,  yet,  wliien  the  plants  heeene 
tall  and  soar  away  ttnvard  their  matarity,  it 
prevents  them  from  enjoying  a  firee  cLrcuIatioo 
of  the  air,  embarrasses  their  efforts  to  draw 
ample  aeriform  nourifthment  from  the  atmo- 
sphere, and  subjects  them  to  imminent  risk  of 
iiyury  or  destruction  from  blasts  aphide% 
monUs,  and  mildews.  The  main  advaniige  of 
disposition  in  parallel  row  h  the  admittiugof 
after-culture  by  means  of  horse-drawn  implfr- 
monts ;  and  the  main  advantage  of  dispontioB 
in  quincunxes  is  the  rendering  the  distances  on 
all  sides  of  each  plant  cqtial,  and  the  conseqoeat 
promotion  of  free  and  equable  ventilatiuo. 

7%e  Hantinff  of  the  Hap. — Hop-plantations  are 
made  either  with  fresh  cittings  from  hop-plants, 
or  from  cuttings  which  have  rooted  in  the  maonn 
of  layers,  or  firom  cottinga  which  have  rooted  in 
a  nursery-bed.  When  fresh  cuttings  are  uk'd, 
they  ought  to  be  taken  from  the  crown  of  the 
root,  aikt  immedialdjr  planted;  but  even  wImb 
they  are  of  prime  quality,  of  the  best  age,  and  in 
the  most  suitable  condition,  and  wlien  they  are 
removed  and  planted  with  the  utmost  ekill  and 
oars,  tbey  am  usually  a  year  longer  in  arriving 
at  matarity  and  yit  Ulitip  produce  than  rnftings 
which  have  been  rooted.  Shoots  treated  m  the 
manner  of  laysca  are  simply  twisted  at  the  joint 
where  tbey  are  intended  to  be  put  into  the  ground, 
and  they  are  then  bent  into  the  soil,  and  fastened 
down  with  a  peg,-  and  freed,  if  necessary,  from 
any  superfluous  top-growth  ;  and  when  they 
have  remained  long  enough  in  the  ground  to 
strike  root,  they  may  be  dissevered  from  the 
pavent  atodc,  and  allowed  to  renudn  in  the  soil 
till  the  time  of  planting.  Cuttings  treated  a5 
nurslings  are  taken  off  in  spring  from  the  lower 
part  of  tha  sisni  or  Aa  loolperown  of  old  pkntt, 
at  the  time  of  dnsaing;  and  are  planted,  in  the 
ordinary  manner,  in  a  nursery-bed,  and  allowed 
to  stand  till  they  become  well  rooted.  AH  cat- 
tings  ought  to  be  nt  least  4  or  6  inches  long,  and 
to  have  each  3  or  1  hud?  ;  and  any  which  arc 
very  luxuriant  when  taken  up  to  be  transplanted 
into  the  hop  ground,  ought  to  be  praned  in  both 
top  and  roots. 

Fresh  cuttings  must  be  planted  in  the  bop- 
ground  at  some  time  between  the  end  of  Fdiru- 
ury  and  the  25th  of  March  ;  but  rooted  cuttings 
may  be  planted  in  either  October,  Kovotnher, 
February,  or  March.  "  When  the  spots  fur  the 
diflbrmt  hilloeim  have  been  maifced  out,  the 
earth  is  dug  out  of  each  to  the  depth  of  about  2 
feet,  and  of  nearly  the  same  width ;  and  then,  if 
a  portion  of  fine  garden  noold  eaa  ba  get,  «s,  if 
not)  a  ooospost  of  wsU  roOad  dug  and  ssxthi  H 
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is  placed  in  the  holes,  which  are  filled  up  with 
the  fiaelj  pulvemed  soil.  The  plants  are  then 
put  in.  Some  put  three  or  more  ia  a  ciruie, 
otlMn  iintf  Mid  some  only  ona  good  plant ;  but 
the  most  general  jilan  is  to  place  three  in  each 
hole,  at  the  depth  of  about  C  inches  ;  and  great 
nicety  should  be  oboerred  in  fixing  them.  The 
holes  made  hy  the  dibble  for  tluli  fNupoM  are  in 
a  slanting  direction  outward,  so  that  the  roots 
of  the  hop  majr  grow  in  the  inclined  position  in 
wbMk  tlia  pbbi  are  afterwards  pUced,  without 
aUowing  their  bines  to  be  interlaced.  SooM  oaro- 
fol  growers,  indeed,  put  the  fine  mould  gently 
in,  aroand  and  upon  the  plants,  with  the  hand. 
The  plants  should  also  be  raised  above  the  natu- 
ral level  of  the  ground,  both  ia  order  that  the 
hop  may  rise  high  enough  to  form  the  hillock  to 
be  made  around  them,  and  that  the  root  may 
have  a  greater  depth  ot  loose  earth  below  them ; 
for,  when  the  land  is  very  open,  they  pene- 
trate so  far  into  the  soil  that  they  have  liccn 
found  on  a  very  rich  deep  loam  in  the  neigh- 
bourhood of  Fanihatn  to  the  depth  of  80  feet'*— 
[British  Husbandry.]  But  on  the  hop-farms  of 
Hereford  and  Worcester,  three  sets  are  dibhli^d 
in  at  each  site,  and  pressed  up  as  tightly  as  pos- 
sible with  soU,  and  oovered  with  about  half  an 
inch  of  light  mould.  On  these  farms,  also,  the 
mark  ins:  out  of  the  rows  of  sites  is  elTected  by 
setting  up  poles  at  the  eads  of  the  rows,  extend- 
ing a  line  ftmnpole  te  pole  along  eaoh  istended 
row,  and  placing  sticks  at  the  proper  intemb 
along  the  course  of  the  line. 

A/ttr-CMiturt  of  tba  Fianttd  Hop.— The  Kent 
and  SasssK  afle^anltttre,  dnring  the  first  years, 
consists  in  a  Beries  of  operations  for  keeping  the 
B  )il  clonn  ,  pulverulent,  and  well  aerated.  11  trc- 
drawu  implements  are  used  between  rows ;  and 
the  hand-hee  and  the  spade  in  qnineanzea. 
Weeds  hoed  up,  are  raked  off  the  ground ;  and 
weeds  dug  tip,  are  buried  in  the  soil.  The  f»«'ra- 
tiua  and  uiotsture  of  the  fresh-turned  soilgruatiy 
invigorata  the  yanng  plants,  so  that  skiUiil  ftr- 
incn?  ofton  repeat  the  processes  of  stirring;  and 
many  also  employ  coirse  woollen  rags  for  the 
threefold  purpose  of  Jmeping  the  soil  open,  at- 
tracting moisture,  and  slowly  mnrendering  their 
substance  in  the  wav  of  manure.  When  the 
yonng  shoots  appear  above  the  hillocks,  small 
poles  are  stuck  down  beside  them,  of  from  10  to 
12  feet  in  length,  or  of  any  other  proportion 
suited  to  the  anticipated  growth  and  iTixariancy 
of  the  plants;  and  when  the  plants  attain  a 
height  of  about  two  feet,  they  are  separately 
tied  or  twisted  round  the  poles ;  and  early  in 
November,  all  the  ground  in  th  '  intfrvab  dug 
over,  and  laid  up  toward  the  plants,  and  left  in 
a  rough  state  to  enjoj  the  mellowing  action  of 
tlM  frosts  of  winter.  But  In  Hereford  and  Wor- 
cester, the  first  year'd  after-culture  is  somewhat 
difiineat.  About  midsummer,  the  young  stems 
am  tied  with  ftuihes  to  the  st{dn»  the  i^aeent 
sail  is  tnmad  ovevagdnst  them  with  the  plough, 


and  the  weeds  are  removed  with  a  kind  of  spade, 
called  a  kuf,  fixed  almost  horizontally  upon  a 
shaft  of  about  4  feet  in  length. 

The  after-culture  of  subsequent  years  varies 
according  to  the  nature  of  the  soil,  the  usages 
of  different  districts,  the  notions  of  the  different 
cultivators,  and  the  modifying  effects  of  the  dif- 
ferent forms  of  the  plantations.  But  plants 
raised  from  rooted  cuttings  bear  produce  in  the 
second  year  ;  and  the  particular  alter-cuUure  of 
that  year,  be  the  mode  of  it  what  it  may,  is  very 
aeailj  the  same  as  the  afterculture  of  each  suc- 
ceeding year.  Sor-.if^  fnrmers  dig  all  the  hurl  in 
winter ;  some  dig  it  all  twice  a-year ;  some  plough 
the  intervals,  and  dip  the  slips ;  and  thoee  of 
Hereford  and  Woroester  ptongh  down  the  soil 
fr  vm  the  roots.  All,  however,  use  care  to  disturb 
as  little  as  possible,  or  not  to  disturb  at  all,  the 
roots  of  the  young  plants ;  and  aU  are  likewise 
agreed,  if  not  as  to  the  precise  form,  at  least  as 
t  i  l  thf  principle,  of  nil  the  leading  operations.  In 
February  or  March,  the  hillocks  are  cleared  of 
weeds,  and  carefully  opened,  either  with  a  narrow- 
pointed  hop-hoe,  or  with  a  double-faced  imple- 
ment, forked  on  one  face,  and  containing  a  strong 
hoe  on  the  other ;  the  old  bine  or  lower  part  of 
the  hut  7aaf*s  dioots,  together  with  the  lower 
part  of  all  suiters,  is  cut  away,  with  a  sharp 
pruninr  Icnife,  to  within  an  inch  or  two  inches  of 
the  main  stem;  and  the  fine  soil  is  sufficiently 
replaced  to  form  anew  the  hilloeks,  and  to  pre- 
Tsnt  the  air  from  having  free  access  to  the 
pnmcd  plants, — yet  only  about  inch  of  the 
richest  and  finest  of  it  is  placed  immediately  over 
tbe  crown  of  the  roots.  The  Hereford  and  Wor- 
cester farmers,  however,  prune  the  plants  at  the 
timo  of  ploughing  down  the  soil  from  the  roots, 
and  then  throw  a  little  loose  soil  over  the  root- 
erowns.  In  April,  when  the  new  shoote  are  luf- 
ficiently  up,  two,  three,  or  four  poles,  but  gene- 
rally three,  are  set  to  each  hillock,  the  poles 
varying  in  height  from  12  to  16  feet,  according 
to  the  judgment  of  the  eultivator,  or  the  antici- 
pated wants  of  the  crop ;  and  in  May,  or  as  soon 
as  the  shoots  arc  sufficiently  high,  they  are  tied, 
two  or  three  to  each  pole,  with  soft  rushes. 
Threagliont  all  the  season,cr  at  least  till  the  fibres 
of  the  roots  spread  themseK'f'H  so  near  the  sur- 
face as  to  forbid  the  removal  or  stirring  of  the 
soil  to  a  hoeing-dtipth,  the  same  frequency  of 
deaiUng  and  stining,  and  the  aama  huqr  piomo- 
tion  of  pulverulence  and  aeration,  mnst  be  prac- 
tised as  during  the  first  summer.  Early  in  June 
or  about  midsummer,  all  bines  which  were  left 
loose  at  the  time  of  tieing  the  shoots  to  the  poles 
are  cut  away;  after  this,  each  hillock  is  com- 
pletely dug  or  pronged  up,  and  a  little  mould  is 
drawn  up  to  the  crown  of  It  witii  the  hoe,  or 
some  portions  of  the  soil  are  removed,  and  the 
cavity  filled  up  with  fine  manure  or  rich  compost ; 
and  a  few  weeks  later,  this  process,  with  the 
exception  of  no  manure  or  compost  being  in  the 
altetnativa,  la  repeated,  ^a  Famham  hop-&r- 
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mers  also  '  pear'  or  hoe  the  ground  if  any  weeds 
should  appear  between  these  two  operations,  and 
likewise  immediately  before  the  picking  of  the 
hops. 

In  the  spring  of  the  third  year,  and  afterwards 
of  every  alternate  year,  or  at  furthest  of  every 
third  year,  farm-yard  manure  is  applied  to  the 
hillocks  at  the  rate  of  from  20  to  25  loads  per 
acre.  It  is  usually  carted  out  during  the  frosts 
of  winter ;  it  is  frequently  made  into  a  compost 
with  equal  or  greater  quantities  of  soil ;  and,  at 
the  time  of  opening  the  hillocks  and  pruning 
away  the  old  bine,  it  is  applied  to  the  soil  of  the 
hillocks,  and  thoroughly  intermixed  by  means 
of  a  throe-pronged  fork.  On  hop -plantations 
near  the  sea,  sprats  and  star-fish  are  frequently 
used  for  manure ;  and  on  all  plantations  which 
have  soils  of  clay,  strong  loam,  or  any  other  kind 
of  cohesive  substance,  at  once  the  strongest,  the 
most  durable,  the  most  aerating,  and  in  all  re- 
spects the  most  suitable  manure,  wherever  it  can 
be  obtained  in  sufficient  quantity,  and  upon  eco- 
nomical terms,  ia  woollen  rags.  But  an  excellent 
manure,  a  decidedly  efficient  one,  and  the  cheap- 
est and  most  obvious  of  all,  though  hitherto 
almost  universally  neglected,  consists  of  the 
chopped  hop-bine  itself,  either  dug  into  the 
ground  fresh  in  November,  or  laid  up  in  heaps 
to  decompose  into  a  rich,  black,  oily,  compost- 
looking  substance,  and  to  be  applied  at  the  usual 
time  in  spring.  Some  recent  experiments  have 
shown  highly  in  favour  of  hop-bine  manure ;  and 
the  mere  principles  of  agricultural  chemistry, 
quite  independently  of  any  appeal  to  experiment, 
are  sufficient  to  declare  its  value.  Excepting 
the  comparatively  small  nitrogenous  and  mineral 
contents  of  the  seeds  and  strobiles,  the  bine  con- 
tains everything  which  the  plant  abstracted 
from  the  soil ;  so  that  the  returning  of  the  bine 
to  the  soil  in  the  way  of  manure,  accompanied 
with  merely  such  a  quantity  of  farm-yard  dung, 
or  hog's  dung,  or  woollen  rags,  or  refuse  of  fisher- 
ies, as  shall  compensate  for  the  abstracted  portion 
of  the  seeds  and  strobiles,  restores  the  land  to 
the  same  condition  as  before  the  crop  was  grown. 
When  the  seeds  are  generally  produced,  as  in  Mr. 
Lance's  method,  a  considerable  accompaniment 
of  other  manure  will  be  requisite ;  but  in  other 
cases  very  little  will  be  sufficient. 

The  Poling* of  the  Hop.  — The  prevailing  number 
of  poles  in  the  acre,  throughout  a  great  part  of  the 
Kent  and  SuDsex  hop-grouiids,  varies  from  2,400  to 
3,000 ;  and.  of  course,  it  is  inainly  controlled  by  the 
distances  of  the  hillocks,  and  by  the  amount  of  poling 
to  earh  hillock.  A  common  practice  is  to  distribute 
the  poles  into  three  classes,  of  respectively  about  10 
or  12  feet,  about  14  or  15  feet,  and  about  16  or  18 
feet  in  length,  in  adaptation  to  the  age.  luxuriance, 
or  antii'ipntcd  tallne^s  of  the  plants;  and  this  prac- 
tice involve*  both  a  great  economizing  in  the  cost  of 
the  poles,  and  a  great  protection  of  the  strength  of 
the  plants.  The  expense  of  poles  is  a  very  heavy 
item  in  the  costs  of  cultivation;  and  poles  of  16  or 
18  feet  in  length  u<<unlly  ro<*t  about  three  times  as 
much  as  poles  of  10  or  12  feet  in  length.    The  use 


of  poles  proportionately  longer  than  the  natural  tall- 
nc93  of  a  plant,  whether  in  tbe  first  year  or  in  subse- 
quent years,  coaxes  it  unduly  upward,  stimulates  it 
to  an  excited  exercise  of  its  powers,  and  ocea»ions, 
in  the  following  year,  an  impoverishment  of  its 
roots  and  a  corresponding  enfeeblcment  of  its  whole 
structure;  while  the  accidental  or  mistaken  u^e  of 
too  short  poles,  or  an  extraordinary  and  unantid- 
pated  luxuriance  of  the  plants,  can,  in  the  course  of 
the  summer,  be  remedied  by  setting  up  such  supple- 
mental poles  as  shall  maintain  tbe  shoots  in  a  suffi- 
ciently erect  and  elevated  position. 

The  poles  are  usually  so  adjusted  as  to  incline 
somewhat  outwards;  for  they  at  once  give  more 
room,  occasion  more  aeration,  secure  a  greater 
breadth  of  sunshine,  and  produce  a  larger  yield  of 
hops,  in  that  pofition,  than  when  placed  upright. 
Two  or  three  stems  are  usually  tied  and  trained  to 
each  pole;  and  such  stems  arc  selected  as,  at  the 
time  of  tieing,  give  the  greatest  promise  of  being 
vigorous  and  luxuria/it.  The  tieing  must  take 
place  at  the  critical  moment  when  the  stems  are 
just  long  enough  to  admit  of  being  bound  to  the 
poles  >vithout  being  much  slanted  from  the  roots, 
and  before  they  have  acquired  a  decumbent  habit  of 
lying  attached  to  the  ground.  A  process  of  a  very 
questionable  kind,  called  branching,  is  performed  by 
some  cultivators  about  midsummer,  and  by  othent 
after  the  hop-blossoms  are  set ;  this  consists  in  remov- 
ing all  the  leaves  and  side-  bines  over  a  space  of  two  or 
three  feet  from  the  ground ;  and  it  is  designed  to  aid 
some  of  the  main  purposes  of  poling,  or  to  produce 
aeration,  and  send  up  a  maximum  flow  of  »ap  to  the 
upper  branches  and  florifcrous  parts  of  tbe  plants. 
But  it  really  maims  the  plnnts,  disturbs  their  func- 
tions, and  lessens  their  productiveness;  and  the  de- 
sign of  it  would  be  really  accomplished  by  simply 
thinning  out  plants  whenever  they  are  too  crowded, 
and  leaving  tbe  rest  to  be  aired  aiid  stimulated  en- 
tirely by  the  poles.  "  Perhaps."  says  ^la'lcolra. 
*'  when  from  the  strength  of  tbe  plant,  and  tbe  clo»e- 
iieaa  of  the  rows,  the  lateral  branches  occupy  the 
great  part  of  the  intervals,  it  may  be  proj>er  to 
shorten  some  of  the  most  luxuriant;  but  lam  not 
clear — particularly  as  it  respects  the  hop,  which  is 
one  of  the  most  lender  and  delicate  plants  that  are 
grown — whether  it  would  not  be  more  advisable  to 
destroy  every  other  plant  in  the  row,  or  even  every 
other  row  in  the  plantation,  and  bv  that  intans  tu 
procure  the  wished-for  air,  rather  than,  by  shorten- 
ing the  shoots  and  taking  off  the  leaves,  run  the 
risk  of  a  very  hot  season,  or  an  occasional  cold  and 
drying  one, — thus  injuring  the  plants,  and  giving 
perhaps  a  sudden  check  to  the  blossom  before  it  is 
out  of  all  danger." 

A  method  of  espalier  training  has  been  recom- 
mended, and  in  some  instances  practised,  for  the 
double  purpose  of  economizing  the  cost  of  poles,  and 
affording  greater  security  to  the  plants  fruoi  tbe 
effects  of  high  winds.  Rows  of  stakes  or  short 
poles,  five  feet  high,  and  three  feet  apart,  are  fast- 
ened in  the  ground;  and  two  transverse  lines  of 
paling- wood  or  cleft  halvelings  are  adjusted,  respec- 
tively along  their  top  and  along  their  middle,  for  the 
twofold  purpose  of  kccpuig  them  steady,  and  of 
affording  scope  for  the  horizontal  training  of  the 
plants.  Hops  grown  in  tbe  usual  vertically  twining 
manner  on  tall  |)oles,  are  sometimes  bruised  by  high 
winds,  and  soon  acquire  a  brown  colour;  and,  when 
subjected  to  the  process  of  drying,  are  bleached  with 
the  vapours  of  brimstone,  or  sulphurous  ucid,  in 
order  thi»t  they  may  regain  the  delicate  yellow  tint 
which  is  so  generally  admired  in  the  sample.  The 
espalier  or  paling  mode  of  training  prevents  this  dis. 
aster,  and  also  gives  the  plants  an  ample  exposure  to 
air  and  sunshine,  and  obviates  the  crowding  which 
is  occasioned  by  the  vertical  method,  and  evolves  ma 
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W)ml  tnxNuit  and  raperior  quality  of  produce  from  a 

sninller  number  of  plants.  An  important  addition 
(0  the  esfvalitfr  method,  specially  adapted  to  the  rais- 
ii.'g  of  the  plants  from  seeds,  but  adapted  also  to  the 
I  rtiung  of  them  from  either  plain  or  rooted  citttiDgs, 
I  i«  the  pladi^  of  upright  poles  at  regular  Intemi*  in 
inrfnnositioii  with  the  espftliers,  for  the  training  of 
male  plants,  in  order  tiiat  the  [lollen  of  the  male 
flowers  growing  high  on  tlii  ,  poles  may  fall  right 
down  00  the  flowers  the  female  planti  upon  the 
eipelien;  and  wbile  tlie  espaliers  ere  ftxturee,  tbe 

Ifiprrht  poles  may  he  rt'iuovcd  yearly  in  the  u«»iial 
,  w«v.    Ibe  training;  and  tieing      tbe  bine  upon  the 
espaliers  must  be  pruj^ressive  and  cotitinuous,  as  fast 
'  es  the  Une  giwwt,  tiU  tbe  pbuite  ooom  into  bloon; 
end  then  It  ought  to  cease. 

Any  kind  of  ^^  m  i  I    \t  l,!rh   posse^se?  BiifTicient 
!  atriigbtness  and  t^lendenie^'s  is  suitable  for  ordinary 
npimit  poles.    Beech  and  birch  are  very  bad ;  and 
I  aouM-trM,  oak,  ash«  willow,  maple,  and  chestnut 
I  are  good.     Oak  is  most  commonly  employed  in 
I  Lower  Kent  and  the  midland  counties;  and  when 
r    the  poles  of  it  decav  at  bottom,  or  beoome  too  short, 
I J  they  are  sold  in  toe  neighbouring  towns  for  fiui. 
;  Ash.  chestnut,  maple,  and  \villo',v.  arp  very  rom- 
I  monl^  used  in  other  parts  of  Kent.     Thu  acaria- 
,  tree  is  probably  by  far  the  hc^t,  for  intrinsic  adapta- 
tion, for  rapid  growth,  for  durability,  and  for  eure> 
gate  ceonomy.  See  the  artieSe  AcActA.Tnn.  Tlie 
lower  end  or  the  poles  is  sharpener!  with  an  cdpe- 
tool,  and.  in  some  instances,  somewhat  charred  by 
'    holding  it  over  the  smoke  of  a  strong  fire.  The 
i  stripping  of  the  bark  is  practtied  bjr  many  ctiltiTa. 
'  I  ton,  and  is  tbongbt  by  them  to  oiake  the  poles  more 
;  I  durable,  and  especially  to  preserve  them  fmrn  the 
worm;  but  it  pt^bly  has  no  good  effect  whatever, 
and  it  deprivea  the  poles  of  their  proper  warmth  and 
softneea.  whieli  are  probably  eoqgeiiMl  to  the  hop. 
plents. 

M.  Denis,  in  hU  tri  ili.e  on  the  cultivation  of  the 
bop-plant,  recommends  the  »ubititution  of  trelliies 
of  iron.winn  Ibr  tbe  common  system  of  vertical  poles. 
Tbe  wires,  according  to  his  method,  are  formed  into 
pieces  of  about  a  yard  in  length,  and  joined  together 
so  as  to  r<>-L';ril  ile  a  surveyor's  chain,  and  suspended 
borisontally  between  posU  of  oak  at  the  extremities 
of  the  rows  of  plante,  and  supported  at  regahv  in- 
tervals by  wooden  props;  and  the  hop-plants  are 
planted  at  distances  from  one  another  of  8  feet,  and 
each  left  with  four  shoots;  and  the  shoots  are  con- 
ducted up  little  iron  rods  to  tbe  wire-cbaini  and  two 
of  them  trained  along  H  in  one  direction,  and  tbe 
other  two  in  the  opposite  direction.     M.  Denis- 
referring,  of  course,  to  the  prices  of  materials  in 
Prance,  and  especially  in  the  Vosges  —  computes 
that,  by  this  method,  about  a  fifth  part  of  the  ori- 
ginal eoet  of  polee  fe  saved,  and  afterwards  SO  franca 
per  annum  for  every  500  sfjunre  metres. 

7%e  Propayativn  of  the  Hop  from  Seed. — Tbe 
bop>plant8  raised  in  the  usual  manner  from  cuttings, 
BO  amltef  to  which  varietj  of  the  species  tiiey  be- 
long;, bane  a  tendency,  after  a  considerable  course  of 
cultivation,  to  become  dwarfi-ih,  to  lose  th  ir  f  i  ' 
colour,  to  deteriorate  in  favour,  and  even  to  dwindle 
into  constitutional  feebleness  and  eventually  die  out. 
The  occasional  raiaiiw  of  tbe  plants  from  seeds,  there- 
Ibre,  would  seem  to  be  necessary,  not  only  for  pro- 
ducing Hew  varieties,  but  also  for  maintaining  the 
vigour  of  the  old  ones ;  and  even  stated  propagation 
from  aeeds,  in  total  substitution  of  the  common 
method  of  making  plantations  from  cutting"-,  pf>^- 
Kcsses  eminent  advantages  as  to  both  the  ag^r*  ^ale 
fconomy  of  cultivation  and  the  superior  quality  of 
the  produce;  and  when  this  method  is  accompanied 
by  tbe  retainir^  of  a  due  proportion  of  tbe  male 
plants,  end  by  ■jmi-V.  n  rIi^-tr:<Mi?inn  n'ul  trutriiT-|7  of  them 
as  to  render  ail  ur  iicariy  all  thu  teiuuiu  plants  seed- 


bearing,  it  is  strictly  naturri,  and  bHnga  into  harmo« 

nioui  phiy  all  the  coiistif  ttinnrtl  cncrL'ies  of  tbe 
plauts,  and  can  bcarccly  fail  botli  to  raise  better 
plants  and  to  educe  a  better  produce  than  tbe  u»ual, 
divorcing,  and  exceiiirely  artificial  method. 

Mr.  MUice  of  Lewiebam,  a  number  of  years  ago, 
put  the  system  of  cultivation  from  seed,  with  inter- 
mixture of  uiak>  plants,  very  succesiifully  to  tbe  test, 
and*  published  the  results  of  his  experiments  in  a 
tract  entitled  *  The  Golden  Farmer;'  and  both  his 
practice  and  bis  principles  have  been  approvingly 
'  quoted  in  various  important  agricultural  works,  par- 
ticularly Baxter's  Library  of  Agricultural  and  Hor- 
ticultural Knowledge,  the  Quarterly  Journal  of 
A^culture,  and  the  Farmer's  Series  in  the  Library 
or  Ufeftil  Knowledge.  A  specimen  of  Mr.  Lance's 
hops,  grown  from  m  was  exhibittd  at  the  Mai- 
ling  Agricultural  luceting,  and  was  allowed  by  the 
judges  to  be  the  most  pungent  and  aroma^c  in  tbe 
booth;  and  though  not  of  so  delicate  a  hue  as  some 
others,  it  was  considered  to  excel  them  all  in  strength 
for  the  purposes  of  the  brewer.  In  a  comparative 
trial,  the  hops,  without  seeds,  from  Mr.  Jorden's  at 
Oxford,  where  the  male  plants  had  always  been  era- 
dicated, weighed  at  the  rate  of  22  lbs.  per  bushel; 
the  hop-seeds,  without  the  leaves,  from  Mr.  Love's 
at  Shorcham,  raised  from  cuttings,  and  grown  near 
male  plants,  weighed  at  the  rate  of  3&  Ibt.  per  bush- 
el ;  and  the  hop-aeede,  witboiit  the  leavee,  mm  Mr. 
Lance's  at  Lewishani,  raised  from  seed,  with  intcr- 
ispersion  of  male  plants,  and  as  gathered  io  tbe  fourth 
year  afl»r  aowiiv,  weighed  at  the  rate  of  16  Iba.  per 
bueliel. 

Tbe  aeeds  aown  at  Lewisham,  we  are  told,  were 

'  ihc  ^:TilHings,'  sel.  rfi  i1  from  plants  grown  in  a 
hedge,  where  there  was  a  mule  plajit;  and  the  plants 
came  true  to  the  original,  but  were  of  a  superior 
aice.  "  Tbe  male  bop,"  says  Mr.  Lance,  '*  haa  its 
flower  or  pollen  previously  perfected,  so  ai  to  im- 
pregnate the  stigma  or  burr  <  f  tin  T male  as  soon  as 
it  is  ready;  which  inoculation  gives  that  energy  and 
vitality  to  tbe  seed,  without  which  it  would  not 
produce  its  kind.  It  is  the  pollen  which  gives  great 
weight  to  the  hop,  and  also  gives  the  fine  aromatic 
bitter  to  the  production  of  the  bine,  and  more  parti- 
cularly so  to  itn  seed.  The  [tetal  or  leaf  of  the  hop, 
contains  but  little  of  the  astringent  quality  required, 
compared  with  what  is  found  in  the  seed.  The 
same  atmosphere  which  ripens  and  wafts  the  pollen 
from  the  male,  prepares  the  female  for  its  reception. 
Tbe  experiments  at  Lewisbam  fully  prove  the  bene- 
fieial  emwta  of  raiting  the  plant  from  seed,  and  com- 
pleting its  fructifirnrioTi  The  hop- plants  raised 
from  seed  surpass  those  which  have  been  raised  from 
cuttings ;  their  luxuriant  growth  enables  them  to 
withatand  the  effect*  of  blight.  The  hops  are  found 
to  have  a  aeed  at  tbe  bottom  of  every  petal  of  tbe 
flower,  of  a  mn^t  piintTTit  arntn.itic  flavour.  TliDse 
bops,j^own  in  tbe  usual  wny,  without  the  necessary 
quantity  of  male  plants,  have  scarcely  any  seeds,  and 
these  are  mostly  abortive.  We  therefiore  My,  that 
seed  gives  weight  and  flavour  to  tbe  bop;  it  it  tbe 
vitality  of  the  plant.  The  grand  «.)bject  in  hop- 
growirtg,  therefore,  should  be  tu  get  m  much  seed 
as  pos<«ible;  and  seeing  that  the  plant  cannot  be 
completed  without  tbe  male  bloom,  it  it  nut  most 
incongruous,  that  the  hop  planters  will  shut  their 
ear-^  st  the  voice  of  reason  and  nature,  and  care 
nought  about  the  male  plant?  They  grub  them  up 
wherever  they  And  them  at  useless  lumber,  and  tay, 
'  Our  fathers  got  money  without  male  hops,  and  so 
can  we;  for  why  shoiilj  we  pretend  to  be  wiser  tban 
our  forefathers ? '  In  saving  the  seeds,  care  should 
be  taken,  that  tbey  are  selected  from  bops  that 
have  been  propei^ly  imprefnated  by  male  fiu4na, 
takfT!  from  the  hi:  ru  nr  a  male  hup  The  seed 
j  from  about  the  kilii,  ul  the  sweeping,  may  grow,  but 
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there  h  a  great  probability  it  will  not,  the  vegetable 
life  having  been  iniured  in  drying.  The  Med  ihoiild 
be  sown  early  in  the  spring,  in  a  mixed  soil  of  chalk, 
clay,  and  sand;  the  Iatt«r  earth  should  predominate. 
These  naay  be  set  out  in  rows  at  the  hitter  enil  of 
the  year,  where  they  should  nniiiin  until  the  sexual 
distinction  can  be  ascertained;  this  may  be  done  by 
observing  the  leaf,  and  the  forwardness  of  the  plant. 
The  next  year,  the  males  will  show  u  rough  leaf, 
whisn  the  females  arc  ouly  ju«t  breaking  out  of  the 
ground.  When  the  sexual  distinction  is  known  at 
the  latter  end  of  the  second  year,  they  may  be 
planted  into  the  j^round  where  they  are  to  remain, 
and  may  be  poled  the  third  year.  If  the  soil  is  con- 
genial, and  the  season  not  unpropitious,  they  will 
bear  hops  the  third  year.    Every  fifty  female  plants 

should  have  n  male;  nrif!  thfre  will  tio»  ?ip  rmv  ohjee- 
tion  to  a  male  plant  bciiig  lu  Lhe  i^amc  lull  wiih  the 
females." 

Tht  Puking  of  Hoot, — The  bop-plant  begins  to 
•how  the  aeed-venel,  or  "  to  bdl.  tome  time  in 

August;  ;itni  it  n~ually  matures  its  strobiles  during 
the  firgt  halt  ot  September.  The  picking  of  the 
hops  takes  pUce  when  the  strobiles  are  ripe;  but 
i«  regotated,  in  compaiative  cttrlineas  or  lateneiii  by 
reference  to  the  deemd  delienejr  of  oolour  or  dedred 
strength  of  aroma  in  the  hops.  When  the  scales 
begin  to  exchange  a  pale  straw  colour  for  a  light 
brown,  to  emit  a  fragrant  and  aromatic  odour,  to 
pusses*  some  firmness  under  the  touch,  and  to  be 
capable  of  being  easily  rubbcd  to  pieces,  they  are,  in 
a  general  sense,  pertectly  mature  and  quiti'  ready  to 
be  picked.  But  sucb  as  are  required  to  possess  the 
utmost  delicacy  of  colour,  to  need  no  bleaching  in- 
fluence from  mlphuroiu  add,  and  to  meke  the  fiiteat 
appearance  to  tne  eye  in  a  market  cample,  mnet  he 
picked  before  the  seed  is  complete,  and  before  the 
strobile  can  be  soiled  by  the  poles  or  bruised  by  the 
wind ;  while  such  as  arc  required  to  possess  the 
Dtmost  strength  of  aroma  for  the  practical  uses  of 
the  brewer,  ought  not  to  be  picked  till  the  seeds  are 
quite  mature,  and  have  acquired  their  utmost  possi- 
ble weight.  At  the  period  of  ripening,  a  yellow 
iuice,  called  by  cultivators  *'  the  condition  of  the 
nop,"  is  formed  at  the  bottom  of  the  scales ;  this  is 
a  constitutional  provision  for  the  nourishing  of  the 
!>eed,  aiul  seems  to  act  the  same  part  in  bop-strobiles 
which  nectar  does  in  the  flowers  of  meUiferoua 

Slants :  and,  though  always  most  abundant  in  auch 
op-plants  as  are  most  s^eminiferous,  it  apprnrs  even 
in  those  which  have  never  been  impregnated  by  pol- 
len. Now  when  line  colour  is  re(|uired  in  hops,  they 
ought  to  be  picked  the  instant  this  juice  begins  to 
apfiear  at  the  bottom  of  tbe  iodes;  and  when  the 
utmost  strength  :i-  tl  '.vciglit  arc  required,  they  ought 
not  to  be  picked  tiU  lae  scales  are  in  full  condition, 
and  have  become  brctwn. 

But  the  hope  of  a  plaotatiofl  do  not  all  ripen  at  tbe 
Mime  tiflM}  and  even  thoae  on  one  atea  are  not  all 
of  one  quality.  The  Farnharo  growers,  therefore, 
pick  their  hops  in  a  Korica  of  gatherings,  and  so  dis- 
tribute them  into  classes  as  to  have  at  least  three 
diiferent  kinds,  of  different  quality  and  price  for  tbe 
market.  '*  They  begin,"  savs  Stevenson,  **atthtt 
bottom  of  the  pole,  and  pick  the  hops  one  by  OMt 
without  bunches,  loog-tails,  or  leaves.  Those  that 
are  just  of  the  proper  dCffSt  of  ripeness,  and  are  full 
and  fair  in  their  appeannea»  are  first  fathered,  and 
put  by  themselves  into  the  hin«doth;  and  sndi  as 

are  rather  inferior  in  quality,  or  not  exactly  taken  at 
tilt!  proper  degree  of  ripeness,  aru  of  tbe  second  sort, 
and  are  tikewine  put  by  themsielves  in  a  basket.  As, 
however,  with  the  Farnharo  planters,  hops  that  are 
under-ripe  are  more  esteemed  than  sueh  as  are  over- 
ripe, the  second  sort  lakes  in  only  the  greenish  hops. 
8ucfa  as  are  brown  and  over-ripe  are  the  third  sort; 
and  if  the  grower  ia  very  nice,  a  fourth  basket  is  set 


for  such  as  are  defective  in  their  form,  AT  hsnn> ! 
ceived  a  check  during  their  growtii."  ' 
The  "  bin  "  or  **  crib"  is  a  strong  woodte  fiane. 

about  9  feet  long  and  4  feet  wide,  mounted  u;-w 
k>gs  a  yard  high,  and  placed  in  a  convenient  part  of 
the  plantation  for  receiving  the  bops  fioBthenck-  '< 
ers.  and  provided  in  tbe  interior  with  a  coane  oell, 
which  is  hooked  to  its  sides,  and  bangs  wilhnitEkt 
a  large  bug.     As  many  bins  are  set  up  a?  mav  , 
needed  for  tbe  gathering ;  and  a  corps  af  (ucktrN^  | 
or  8  in  number,  together  with  a  man  for  colleetinr 
the  poles,  are  appointed  to  each  bin.    The  picket*  1 
of  a  plantation  include,  not  only  the  stated  Isboaren 
of  the  farm,  but  a  multitude  t;F  i  i.  n,  women,  ilu 
children  from  a  distance, — many  of  wboio  bivouic  ' 
from  night  to  night  in  the  field,  during  the  bop-bv-  | 
vest,  in  precisely  the  same  manner  as  gipsie».  Tbe 
hop-bine  is  cut  asunder  about  2  or  3  feet  from  thf  ) 
ground;  the  pole,  laden  with  its  bine,  is  wrenrbrd  | 
out  of  the  ground  by  means  of  a  peculiar  lerer.  ! 
teehnieally  called  In  Kent  a  hop- dog;  and  tae  | 
poles  are  laid  upon  a  bin,  and  committed  to  a  t 
set  of  pickers,  3  or  4  on  each  side  of  the  bin,— | 
sometimes  a  single  pole  is  laid  upon  a  smaller  bin  or  ' 
basket,  and  committed  to  the  picking  of  one  wmpss  i 
and  her  ehildren.   A  copious  bleeding  of  sspeecsn  ■! 
from  the  dissevermcnt  of  tbe  bine;  so  that  thf  cat-  | 
ting  of  it  nearer  the  ground  than  2  or  3  feet  would  ^ 
most  probably  enfeeble  the  root.    Hups  expo««l 
to  hot  sonshine  between  the  dissevermeal  end  tk  [ 
picking,  are  liableto  shrivel  and  dlseokmr,— wIIbi, 
in  clear  hot  weather,  only  as  many  plants  are  tat^ 
up  ata  time  as  can  be  speedily  picked ;  and  hups  ^^^^  ' 
in  a  damp  state  are  liable  to  become  musty, -$o  (bat 
pbnta  taken  tip  ia  a  dewy  moraing  are  shaken  ki^  | 
and  tinther  upon  tile  poles,  in  order  that  tbey 
be  freed  as  much  as  possible  from  the  dew.  | 

The  Drying  of  Hop$. — Hops  are  dried  in  a  sl'sw:'  I 
ture  very  similar  to  a  malt>Itlb,  and  ixA^it^  *>  > 
oaet ;  and  the  operation  of  di^ring  is  frequently  calkd  | 
oestagc.    A  smalt  sabstantially  built  oest,  wM  *  , 
proportionate  store,  costs  from  Xi'tXito  bi-"!  I 

many  an  oast  is  much  more  cxpcnMve.    An  oa>;U 
14  feet,  when  worked  during  the  whole  24  hours,  » 
as  to  perform  two  dryings  or  sets  of  drying  wiikis 
that  period,  is  sufficient  for  200  bushels  ol  frrfiilf 
picked  hops,  or  350  lbs.  of  dried  hops  per  duv  .  Si^'w 
oasts  have  only  single  floors,  and  possei$»  ocl/  , 
set  of  ailaptations ;  but  others  have  double  floon. 
the  upper  five  or  six  feet  above  the  lower.— tli*  ' 
former  for  the  slow  and  cautious  drying  of  w7  | 
moist  hops,  and  the  latter  either  for  tbe  tht'rt>iJ>i 
drying  oi  transfer*  from  tbe  upper  floor,  or  for  m 
immediate  drying  of  hops  which  arrive  soroewbt  i 
dry  rrf>m  the  field.     The  ordinary  time  rHjuiflttw 
dryuig  a  set  in  the  single-tloorcd  oa,*ts,  or  00  fi* 
lower  floor  of  the  double-floored  oast*,  is  about  10 
or  12  hours;  and  tbe  fuel  employed  must  aot  n"'* 
tbe  delicate  smell  and  odonr  of  the  hops,  end  «•» 
monly  is  either  coke  or  charcoal 

The  operation  of  drying  is  a  very  nice  one, 
requires  to  be  performed  with  great  skill  and  fsrr- 
The  picked  hcuts  must  not  remain  long  in  the  bmsor 
baskets,  else  thev  will  heat  and  spoii;  and  th<  rtfor( 
those  picked  in  the  iTu  rTiing  arc  taken  to  the  ositl* 
mid-day.  The  temperature  of  the  oast  is  previosflf 
raised  to  a  proper  height ;  the  bops  are  •P'**^* 
in  a  layer  of  greater  or  lesser  thickness  vx«m 
to  their  degree  of  moisture;  the  tempersture  » 
maintained  at  a  steady  and  moderate  height  ^"J^! 
effects  of  it  begin  to  reach  tbe  upwr  part  of  tsf 
layer ;  it  is  then  somewhat  lowered,  all  the  laffj 
is  turned  upside  down,  and  the  temperstore  i^.^'r 
to  its  former  height,  snd  is  maintained  there  tdl  m 
drying  is  completed.  In  proportion  to  the  inoi»tw» 
of'  the  bops,  must  be  both  tbe  tbmnej«  ty*/*! 
andthenodefataMsaaftbetempcfatani  wanv  , 
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a  thick  layer  of  moist  liop<?  with  a  low  heat,  or  a  | 
thin  layer  witl^  a  high  one,  tbruwn  otf  volumes  of 
steam,  aod  is  liable  to  be  amassed  into  cakes  and 
(     lumps.    The  hops,  when  fully  dried,  arc  shovelled 
into  the  adjacent  store  to  be  bagged  lor  market. 

The  bleuchinp  process  with  sulphurous  acid  is 
performed  simultsneoudy  with  the  drying;  and  is 
usually  aeeomptiabed  by  {he  tiraple  means  of  burning 
a  little  brinistonc.  A  statute  of  7  Georpc  II.,  con- 
firmed by  one  of  I^J  Geor^'e  11!.,  derlareti  "that  if 
any  person  shall  mix  with  hopt  any  drug  or  ingre> 
di«nt,  to  alter  tbe  scent  or  colour,'  he  shall  forfeit 
£5  per  ewt.;*'  and  this  statute  was  judicially  pro- 
nounced by  Lord  Kenyon  to  apply  to  the  practice  of 
bleaching  with  sulphurous  acid.  The  practice,  nev- 
ertheless, is  done  in  the  f&ce  of  day,  and  beiteath  the 
noae  of  the  ■unioDs  of  the  law*  and  is  almost  as 
general  thraoghout  most  of  Kent  and  Sussex  as  tbe 
very  process  of  dryin)^.  The  Farnham  hop-fanners, 
indeed,  as  well  as  some  others  of  high  ch<iracter. 
never  let  sulphurous  acid  mwe  their  prime  hops,  and 
■nquestionably  owe  a  lam  portion  of  tlieir  deser- 
▼ediy  high  reputation  to  Uie  ueping  of  these  hops 
fref  f.oin  till-  drug;  but  the  great  body  of  hop- 
rrvwecs  make  no  licruple  of  i>ulphur<bleaching  the 
(est  hops  as  well  as  the  worst;  and  some  even 
appear  to  think  tbi^  this  abominable  aod  ouBcbie- 
vous  process  Is  essential  to  the  devefopment  or  the 
refining  of  the  hops'  aromatic  odour. 

Mr.  Lance  tersely  and  pithily  reniarkis — though 
not  without  error  in  bis  chemistry — "  The  Farnham 
hops  are  found  to  keep  their  strength  much  longer 
than  the  Kent,  because  they  have  not  any  brimstone 
in  them.  In  Kent,  the  most  delicate-coloured  hops 
arc  likely  tu  be  the  ruoit  inferior  in  strength.  The 
oil  and  flavour  of  hops  are  exeeeffingly  volatile ;  the 
atmospheric  air  will  take  them  away  in  a  short  time, 
and  more  particularly  when  ^tilphtir  is  incorporated 
with  them.  In  drying  them  \Mt)i  sulphur  much  of 
I  the  aromatic  bitter  passes  off  with  the  fumes  of  the 
sulphur.  The  fragrant  smell  of  the  Kent  hop,  when 
it  first  arrive*  at  the  hop-market,  may  be  considered 
as  the  strength  and  flavour  passing  rapidly  away, 
assisted  by  the  volatilitjr  of  the  sulphar  with  whiefa 
it  is  impre|p)ated." 

The  action  of  the  sulphurous  acid  on  the  colour  of 
tlie  hops  is  a  true  bleaching,  prf  ri  ely  the  same  as  in 
its  action  on  straw  in  the  manutacture  ot  bonnets, 
and  very  simihir  to  the  general  bleachinz  action  of 
chlorine.  But  its  action  on  the  taste  and  davour  of 
tbe  hops  is,  not,  as  Mr.  Lance  supposes,  to  make  an 
impregnation  with  sulphur,  but  to  effect  a  chunge  of 
cbemical  constitution.  The  purely  fragrant  princijile 
of  hops  is,  of  course,  a  volatile  oil,  and  suifers  injury 
principally  by  being  dissipated t  but  the  purely  bit- 
ter principle,  or  eoflahlnanon  of  Intter  and  aromatic 
principles,  u  hioh  constitutes  all  the  real  power  of  the 
bops,  to  prevent  tbe  acetous  fermentation  in  malt 
liquors,  is  probably  of  an  alkaline  nature,  like  the 
qiiinina  and  cinchonim  of  Peruvian  bark,  tbe  mor- 
phia of  opium,  tbe  strychnia  of  nux  vomica,  the  verw 
atria  of  white  hellebore,  the  picrotoxir.e  of  cocculus 
iiidicus,  the  soLtnin  of  woody  nightshade,  the  delphia 
of  stavpsacre,  the  sanguinaria  of  blood-root,  and 
many  other  recuntlv  discovered  alkaloids;  and  this 
principle,  when  subjected  to  the  action  of  sulphurous 
acid,  must  undergo  a  total  elmnge  of  nature,  and 
probably  a  deprivation  of  most  of  its  peculiar  power, 
bv  tbe  destruction  of  its  alkalinity.  See  the  arti- 
cles Alkalies,  Alkaloids,  and  A  cms. 

The  Bagging  of  Hopt. — Hops,  after  being  dried, 
must  lie  several  days  in  heaps  on  the  floor  of  the 
atore-bouse,  in  order  thot  they  may  acquire  a  suffi 
cient  degree  of  moisture  to  beconw  somewhat  tough 
and  yielding;  for  when  newlv  removed  from  the 
<Miat,  they  are  exceedingly  brittle ;  and,  if  not  al- 
lovred  to  lie  till  thejr  slightly  moisten,  they  would 


I  break  to  picccn  and  almost  fall  idtO  powdCT  ill  the 
process  of  handlii^  and  packing. 

The  usual  packages  for  hops  are  bags,  containing 
from  \\  to  1^  cwt.,  called  pockets,  and  used  only 
for  tbe  finest  qualities,  and  sacks,  containing  2^ 
cwt.,  called  bags,  and  used  for  all  the  inferior  kinds. 
A  pocket,  irrespective  of  its  contents,  weighs  only 
5  or  G  lbs.,  while  a  bag  weighs  '23  lbs. ;  and  tbe 
latter  is  about  7^  feet  in  length  and  8  feet  in  girth. 
The  grand  object  in  packing  is  to  press  the  hops  e>o 
firmly  together  as  to  prevent  the  div-i|mtion  of  their 
fragrance  and  tbe  decomposition  of  their  substance 
by  the  permeation  of  the  air.  Now  **to  accomplish 
this  in  the  most  efTVrtual  manner,"  remarks  Mr. 
Lance,  *•  nothing  can  be  better  than  a  Mraniairs  by- 
draulic  i>ress,  and  the  hops  packed  up  in  s(|uare  bales 
of  doth,  of  various  weights,  for  tbe  convenience  of 
families;  and  they  would  be  stored  in  a  warehouse 
much  more  cooveniently  in  sqoaie  paduges  than  in 
round  ones." 

The  ordinary  method  of  bagging  is  described  by 
the  author  of  "British  Uuabajidry "  as  follows: — 
"  A  drcnlar  hole,  covered  by  a  trap  door,  and  sufll- 
dently  large  to  admit  the  mouth  of  a  bop-bag,  is 
made  in  tbe  Sour  of  the  stowage-room.  A  few  hops 
are  tied  tight  in  the  lower  corners  of  the  bag,  in 
order  that,  when  fiill,  they  may  be  lifted  and  re- 
moved with  ease.  A  hoop,  rather  larger  than  the 
circumference  of  the  hole,  is  used  to  sf  n  teh  out  the 
Uig,  by  ineaiis  of  hooks  on  the  outer  side  ot  it,  the 
iinier  side  of  the  hoop,  when  the  bag  is  let  down 
into  the  hole,  either  resting  on  the  floor  or  on  a 
frame  of  wood  made  over  it.  When  the  bag  is  thus 
stretched  out,  and  let  info  the  opening,  the  feeder 
throw^s  down  a  few  shovelfuls;  and  'the  bagster,' 
descending  into  the  bag,  with  6at  shoes  or  leather  socks 
on  his  feet,  treads  the  hops  regularly  and  carefully 
down,  especially  towards  the  sides.  More  hops  are 
then  thrown  down,  and  closely  pressed,  until  the 
bag  is  filled, — the  tighter  and  cluicr  tbe  better,  tor 
the  tirmer  they  are  packed  the  longer  will  they  keep. 
The  hoop  is  then  loosened,  the  bag  is  let  down  to 
the  lower  tioor.  more  bops  are  tied  into  the  upper 
comers,  and  it  is  s-evved  up  as  closely  as  possible, 
the  whole  operation  being  generally  completed  with- 
in an  hour." 

TU  Expmmand  Prodtue  of  Hup'Cultivation. 
— The  expenses  of  cultivating  hops  consist  of 
rent,  tithe,  taxes,  interest  of  capital,  culture- 
labour,  repair  of  poles,  ntiiuve,  picking,  dry- 
ing, bags,  bag^ng,  and  duty.  Rent  is  very 
variable;  nianuro  is  very  variable;  polca  are 
exccediQgly  variable ;  and  even  ouiture-labour, 
pioking^  and  drying  an  by  do  mesns  onifonD. 
Rent  is  controlled  partly  by  situation,  and 
mainly  by  the  quality  of  the  land;  in.mure  and 
culture-labour,  by  the  situation;  and  fuel  and 
polca,  fay  netmatt  or  remoteneM  of  cnrriage. 

The  total  expenses  up  to  picking  .'ire  usually 
eetitnattjd  at  an  avernrre  of  about        per  acre, 
but  arc  highest  m  ^iiddie  Kent,  and  lowest  in 
Hereford  Mid  Woroeater;  tad  the  total  ezpeMea 
from  picking  onward,  including  drying,  bagging, 
carriage,  .and  factor;ige,  vary  from  about  j£36  to  | 
near  JiAd.    Yet  au  estimate  before  us  of  the  ex-  i 
peiiws  of  ealtivating  4  aorea  in  Middle  Kent  in  I 
lP,3n,  oxhiViita  a  total,  for  the  4  acres,  of  only  I 
i;i4S>  lUs.  fid.,  or  per  acre  scarcely  £37.  The 
items  are  these :  Rent  and  taxes  on  4  aorea  at 
40a.,  i&  \  caltuie>lnboiv  al  fiOa.,  £H) ;  repair  of 
poles,  £4;  ntuuire  at  dOi.,  £&\  piokiog  4^ 
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bashels  at  7  for  Is.,  £23  ISs. ;  pole- pulling,  mea- 
suring, and  attendant  ex^natia,  £i  IGs.  ;  the 
labour  of  drying,  £3  ISs. ;  charcoal,  £6  lOs.  Od. ; 
sulphur  anil  lime,  178.  fiJ.  ;  ront  of  oast,  £i  ; 
doth  for  pocketa,  £i ;  making  and  bagging  39 
podceta  at  It.  81,  fii.  6d. ;  iateratt  «fi  III* 
year's  expenditure,  £l  ;  duty  on  C4  cwts.  at  183. 
8d.,  £09  148.;  tithe,  £4;  total,  £147  lOs.  6d. 
Mr.  Lanoo  <mtoiliit<w  the  mlweqaeiit  «zpeiiaea 
of  each  cwt.  of  hope  purchased  on  the  poles  as 
follows:  —  T!ic  <l'i?v,  ISa.  8d.  ;  picking,  los. ; 
bags.  Is.  4<i. ;  drying,  68. ;  bagging,  'Jd.  ;  cart 
age,  28. ;  sale,  Is. ;  total,  £l  IBs.  9d. 

The  produce  of  hops  vnries,  not  only  with  f- 'il, 
season,  culture,  and  most  other  eiroumstaiioes 
whidi  affect  Um  gmt  majority  of  field  oropa, 
but  with  some  mightily  controlling  influences  in 
the  form  of  casualties  and  diaeaeos ;  and,  within 
almost  any  short  cycle  of  yeare,  it  may  take  the 
enormous  range  per  aore  of  from  l  cwt.  to  SO 
cwtd.  Cultivators  regard  about  7  cwt.  per  acre 
as  both  an  average  and  a  remunerating  produce  i 
and  however  pandosioBl  the  statement  may  ap- 
pear, they  are  almoet  as  much  afraid  of  a  very 
large  produce  as  of  a  very  small  one.  A  mini- 
mum produce,  of  course,  is  great  end  dead  loei; 
but  a  maximum  produce  so  deteriorates  prices, 
and  entails  such  a  heavy  amount  of  inferior  and 
almost  unsaleable  stock,  and  at  the  same  time  is 
so  totally  unaccompanied  with  any  diminution  in 
the  costs  of  picking,  drying,  bagging,  and  duty, 
as  sometimes  to  prove  excessively  embarrassing. 
So  eaeeediagly  haeff  we  the  expneeB  of  enlti- 
vation  in  all  years,  that  only  men  of  large  capital 
can  be  hop-farmers ;  and  so  prodigiously  uncer- 
tain and  flttotoating  is  the  produce,  that  only 
men  of  much  enterprise,  who  prefer  the  excite- 
ment of  speculation  to  the  calm  pursuits  of  mea- 
sured industry,  can  continue,  for  any  length  of 
time,  to  be  hop-growers.  "Although  the  culture 
of  hop9,"remarlc8  a  writer  already  quoted,  "may 
in  a  course  of  years  prove  lucrative,  yet  the  great 
uaeortainty  of  its  retam  renden  it  ao  epeenlative 
as  to  partake  more  of  the  nature  of  gambling 
than  of  the  regular  operations  of  husbandry. 
This,  howeter,  aeetaf  to  be  the  great  indttoement 
for  its  continuanoe :  for  although  heavy  losses 
are  frequently  sustained,  yet  as  brilliant  prizes 
arc  abo  sometimes  gained,  there  are  alwoys 
people  to  take  their  dianoe  of  such  a  lottery." 

A  tahle  of  the  average  produce  of  hops  from 
1807  to  1836,  given  in  Mr.  Lance's  work,  shows 
a  lower  reenlt  than  oar  etatement,— exbiUting 
the  minimum  at  0  97  f  n  c  .vt.,  the  maximum  at 
12*2  owts.,  and  the  grand  average  at  very  nearly 
&i  cwta  •The  average  in  1807,  according  to  this 
table,  was  4  '^--  r  v  ts. ;  in  1808,  122  cwts,;  in 
lPo:i,  31  cwts.;  in  1810,  3-53  cwts.  ;  in  181!, 
7-62  cwts.  ;  in  1812,  147  cwt. ;  iu  1S13,  G  2 
cwtfl. ;  in  1614,  4*44  cwts. ;  in  1815,  5*47  cwts. ; 
in  1816,  1-95  cwt.  ;  iu  1A17.  S  CS  cwts,  ;  in  18m, 
7-65  cwts.;  in  1811),  8-»»4  cwts.;  in  182t),  514 
cwta.;  in  I8S1, 091  «wte. ;  in  lStS»  871  cwts.; 


in  1823,  1-17  cwt.;  in  1824,  6  38  cwts. ;  in  1826, 
0.97  cwt.;  in  1826,  9  94  cwts.  in  1827,  5-3 
cwts. ;  in  1828,  6*62  owta. ;  in  1829, 1*05  owt. ; 
in  1830,  3-51  cwts.;  in  !831,R'n  cwts.;  in  1832, 
5-49  owta. }  in  1833,  61)4  cwts. ;  in  1634.  0^ 
ewta ;  in  183ft,  0*14  ewte.;  and  in  1888^  ^4 
cwts.  When  these  30  years  are  divided  into 
three  cycles  of  each  7  yeaie,  and  a  fourth  cycle 
of  9  years,  the  cyclM  exhibit  a  fetaaAaUe  eimi* 
Urity  to  one  another  in  their  respeeUvBamnges; 
the  cycle  of  1807 — 1813  showing  an  averag:©  of 
'  .^8  cwts.,  the  cycle  of  1814 — 1820  an  avvruge  of 
48  cwts.,  the  cycle  of  1821 — 18S7  as  KVtE^  of 
5  62  cwts.,  and  the  ofde  of  1828->18a6  aa  ni«l>- 
Bge  of  5*31  cwta. 

Bnonnoas  as  is  flie  range  in  tbe  Hwnitf  of 
produce,  it  has  a  con.siderahle  counterpart  both 
in  the  range  of  the  market- value  per  cwt.,  and 
in  the  range  of  tbe  total  value  of  the  ooontry's 
prodnoe.   During  the  period  from  \H20  till  IS.IO, 
the  market-price  per  cwt-  ranged  from  i'3  .Is.  to 
£23,  and  the  estiiuatcd  value  of  the  total  yearly 
produce  of  the  conntry,  indttsivB  ef  tlie  datjr, 
rajiged  from  £446,038  to  £3,156,832  ;  nud  the 
total  value  in  the  year  of  lowest  price  per  cwt. 
was  £1,241,208,  the  total  vafaw  in  tbe  year 
of  highest  price  per  cwt.  waa  £805,874,  the  j 
price  per  owt.  in  the  year  of  lowest  total  value  ' 
was  £10,  and  the  price  per  cwt.  in  the  year  of 
highest  total  value  was  £8  lOs.  In  1820,  the  esti- 
mated number  of  acres  in  cultivutif  n       50,148,  ; 
tbe  average  price  per  cwt.  £3  178.,  and  the  total  I 
estimated  talnev  jS783,110  ;  in  1881,  the  aerea  | 
4>'),r;f;>2,  the  price  £4  4b.,  and  the  total  value  ' 
£l,m>,0()Oi  in  1822,  the  acres  43,554,  the  price 
£3  12s.,  and  tbe  total  Talne  j6l,Sai,980 ;  in  1823, 
the  acres  41,458,  the  price  £10,  and  the  total 
value  £446,038 ;  in  1824,  the  acres  43.449,  the 
price  £7,  and  the  total  value  £1,847,960 ;  in 
1825,  the  acres  46,718,  the  price  i83,and  tbe  { 
total  value  £806,874  ;  in  1826,  the  acres  50,471,  , 
tbe  price  £4  4s.,  and  the  total  valae  £2,010,590 ; 
in  1887,  tbe  aeiea  4%486^  the  pries  ^(4  Ite.,  and 
the  total  value  £l,360,83.^j ;  in  1828,  the  acres  | 
48,365,  the  price  £5  68.,  and  the  total  value  . 
£1,813,680 ;  in  1829,  the  aerss  48,180,  the  price  | 
£9,  and  the  total  value  £656,125  ;  in  1830,  the  ! 
acres  46,726,  the  price  £lO  10s.,  and  the  tot,il 
value  £1,509,560  ;  in  1831,  the  acres  47,129,  the  I 
price  £6  Ite,  and  the  total  value  £1,767,324  ;  ! 
in  1832,  the  acres  47,101,  the  price  £9,  and  the  i 
total  value  £2,1 14,545;  in  1833,  tbe  acres  48,167,  ' 
thepriee  ^8,  and  tiie  total  valae,  /1,841,610  ;  : 
in  1834,  the  acres  51,273,  the  price  £5  lOs.,  and  \ 
the  total  value  £1,974|,010 ;  in  1835,  the  acres 
53,816,  the  prioe  iS,  and  the  total  valoe 
£2,406,640 ;  in  1836,  the  acres  65,422,  the  price 
£8  lOfl.,   and  the  total  value  £3,155,832  ;  in 
1537,  the  acres  5G,323,  the  price  £4  lOs.,  and  the 
total  value  £1,647,396 ;  in  1838,  the  acres  56,104, 
the  price  £3,  and  the  total  value  £1,753.120  ;  I 
and  in  1839,  the  acres  52,365,  the  phce  £3  3s., 
and  the  total  valne  £1,841,808.  ! 
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7%«  Duty  OH  Ilopt  The  original  duty  on  hopa  ! 

was  Ic).  per  lb.  or  b*.  4il.  |>«:r  cwt. ;  afterwards,  by 
an  addition  of  3  per  cent.,  it  became  within  a  small 
fraction  of  10«.  9d.  per  cwt. ;  in  1802,  a  ne\Y  duty 
wa<i  imposed  of  a  small  fraction  above  12b.  7d.  per 
cwt.,  making  the  total  duty  £1  3a.  4d.  per  cwt.; 
and  in  ltiU5,  a  reduction  was  made  of  4  per  lb.  or  4i. 
8d.  per  cwt. ;  rendering  the  total  duty  IBs.  8d.  per 
cwt.  The  dut^  remained  at  this  last  rate  till  the  3d 
I  year  of  Victona,  when  an  addition  of  5  per  cent, 
was  imposed. 

A  duty  on  malt  can  be  vindicated  on  the  principle 
of  the  article  lM;ing  manufactured ;  but  a  duty  on  hops 
is  a  direct  tax  upon  the  produce  of  the  land,  and  seems 
to  involve  a  rule  which  might,  with  equal  force, 
apply  to  all  field  and  garden  crops  which  partake,  in 
any  degree,  of  the  character  of  either  luxury  or  me- 
dicine. But  tlie  mode  of  levying  the  duty,  when 
viewed,  as  it  must  be,  in  connexion  with  the  singu- 
lar precariou^iness  of  the  crop,  renders  the  impost 
exceedingly  inexpedient,  and  is  indirectly  productive 
of  enormous  evil.  **  Whatever  benefit,"  remarks 
Mr.  Henry  Stephens,  "is  derived  from  this  impost 
to  the  revenue,  from  which  nearly  £4,U00  a-year 
mu.st  be  deducted  for  its  collection,  is  more  than 
coutiterbalancfd  by  the  spirit  of  gambling  engendered 
in  speculatord,  who  make  purchases  solely  in  accord- 
ance \vith  the  probable  amount  of  dut^  to  be  exacted. 
Offers  made  to  farmers,  resting  on  this  contingency, 
lure  them  also  into  that  vice,  and  frequently  make 
thetn  suffer;  and  they  cannot  avoid  the  temptation,  for 
the  casualties  affecting  hops  are  so  uncertain,  that 
the  prospects  of  a  crop  may  be  blighted  or  secured 
in  the  course  of  a  few  davt.  Thus,  in  1834,  the 
hop  was  so  much  aifecte<i  by  the  aphis,  that  the 
whole  amount  of  duty  was  struck  at  about  £100,000 
over  all  the  districts;  but  on  thunder  showers  full- 
ing and  destroying  the  insect  just  in  time,  and  the 
weather  after  proving  ver^  favourable  to  the  growth 
of  the  plant,  actually  raised  the  duty,  which  was 
paid,  to  £3'29,936,  thus  indicating  an  increase  in  the 
value  of  the  apprehended  crop  of  more  than  3  times. 
Were  there  no  duty,  the  farmer  would  disipose  of 
his  hops,  when  he  realized  them,  as  he  docs  any 
other  crop." 

The  total  duty,  both  new  and  old,  in  1820  was 
£240,574;  in  1821,  £268.886;  in  1822,  £354.'20;3; 
in  1823,  £45.317;  in  1824,  £258.838;  in  18-25, 
£42,290;  in  1826,  £468.410;  in  1827,  £244.953; 
in  1828.  £299,178;  in  1829,  £66.780;  in  IS.**), 
£153.1-25;  in  1831,  £304.112;  in  1832,  £241,770; 
in  1833.  £272,878;  in  1834.  £3-29.936:  in  1835, 
£409.055;  in  1836,  £348.404;  in  1837,  £310,570; 
in  18.18.  £298..159;  in  1839.  £357.456;  and  in  1840. 
£266,898.  The  amount  of  old  duty,  in  1844.  was 
£140.3-22  I7!i.  2jd.  ;  the  amount  of  new  duty. 
^'103.716  I7i>.  l^d.;  the  amount  of  the  additional 
duty  of  5  per  cent,  imposed  in  the  3d  year  of  Victo- 
ria, £1-2.201  Os.  Ojd.;  the  grand  total  of  duty  in 
1844,  £-256,240  15s.  2jd.  The  proportions  in  which 
this  grand  total  were  levied  from  the  several  dis- 
tricts, together  with  the  number  of  acres  then  under 
bops  in  each  district,  were  as  follow: — Barnstaple, 
b\  acres,  £17  7«.  SJd. ;  Cambridge,  8  acres,  £-26 
14s.  lUd.;  Canterbury,  9.00U  acres,  £38,637  15s. 
6d.;  Cornwall,  2^  acres.  £2  16«.  ;  Derby,  86 
acres,  £273  Os,  2id. ;  Dorset,  12  acres.  £24  7«. 
lOJd.;  Essex,  201  acres,  £82l7s.  5ld.;  Gloucester, 
lOiV  acreK,  £12  Is.  7jd.;  Grantham,  27}  acres, 
£40  3s.  lid.;  Hants,  1.551  j  acres,  £11,083  8«. 
Il^d.;  Hereford,  6,538  acres,  £25,142  3s.  Ujd.; 
Hertford,  198  acres,  £562  16s.  6id. ;  Isle  of  Wight, 
1,134  acres,  £7,296  17i.  8d.;  Lincoln,  421  acres, 
£1,066  7s.  lOd.  :  Lynn.  IB  acres,  £11  lis.  2d.; 
Norwich,  3  acres,  £0  Os.  Od.;  Oxford,  21  acres, 
£10  Os.  Oid  ;  Reading,  7|  acres,  £2  10s.  2Jd. ; 
Rochester.  13,474^  acres.  £113,960  18s. ;  Salisbury, 


■  24}  acres,  £16  Iftt.  2d. ;  Salop,  3  acres,  £6,  8a. 

S^d.;  Stourbridge,  328^  acres,  £1,3*27  3s.  51d.: 
Suffolk,  178|  acres.  £615  12s.  3id.;  Surrey,  6 
acres,  £9  lU.  3d.;  Sussex,  9.9-28]  acres,  £49'.857 
5s.  24d.;  Middle  Wales.  26  acres,  £55  lOs.  ll)d.; 
Wellington,  48  acres,  £73  18s.  4id. ;  and  Worcester, 
1,252  acres,  £5,265  17«.  Hd. 

The  Diteatet  of  the  Hop-Plant. — Hop-plants  are 
subject  to  numerous  and  devastating  diseases; 
and  sometimes  suffer  severely  from  them  in  sea- 
sons which  are  favourable  to  other  field  crops. 
Some  of  the  apparent  diseases  are  merely  accom- 
paniments or  consequences  of  the  real  ones,  and 
may  be  either  harmless  or  positively  beneficial ; 
and  some  of  the  most  virulent  of  the  real  dis- 
eases are  too  subtle  or  obscure  or  obstinate  to  be 
successfully  combated  by  any  known  preventives 
or  remedies.  Two  of  the  merely  apparent  causes 
of  injury  are  the  crowding  of  lady-birds,  which 
feed  on  the  aphides,  and  do  indirect  service  to 
the  hop-plants, — and  the  suffusion  of  honey-dew, 
which  is  ejected  by  the  aphides,  and  can  scarcely 
be  regarded  as  injurious.  See  the  articles  Coo- 
ciNELLA  and  IIoney-Dew.  The  principal  real 
diseases  are  those  popularly  called  the  green  fly, 
the  flea,  the  ghoet,  the  mould,  the  blight,  and 
the  fire-blast, — the  former  three  inflicted  by  in- 
sects, and  the  other  three  inflicted  by  the  wea- 
ther. 

The  "green  fly"  is  simply  the  Aphii  humiili. 
See  the  article  A  puis.  The  attacks  of  this  tiny 
foe  are  sometimes  tremendous,  and  occasionally 
convert  a  flourishing  and  luxuriant  crop  into 
utter  desolation.  The  insect  appears  toward  the 
end  of  May,  and  in  the  course  of  June  and  July ; 
and  it  may  sometimes  be  seen  on  the  wing,  in 
vast  swarms,  flying  off  to  colonize  other  planta- 
tions, and  seeming  as  if  wafted  on  the  wings  of 
the  wind.  Sudden  and  violent  falls  of  rain  or 
storms  of  wind  or  of  thunder  sometimes  subdue 
it ;  and  though  no  thorough  artificial  palliative 
is  known,  aspersing  the  plants  with  pulverized 
lime,  or  syringing  them  with  tobacco-water  or 
soap-suds,  or  fumigating  them  with  burning  to- 
bacco and  sulphur,  may  bo  of  considerable  ser- 
vice. Beans  have  sometimes  been  raised  between 
the  rows  of  the  hop-plants,  with  the  design  of 
their  attracting  the  aphis ;  but  the  aphis  of  the 
bean  and  the  aphis  of  the  hop  are  quite  distinct 
species,  and  of  entirely  different  tastes  and  hab- 
its. 

The  flea,  or  more  properly  the  flea-beetle,  is 
the  Ilaltica  concinna,  a  co-species  of  the  small 
flea-beetle  which  infests  young  turnips.  See  the 
article  Flea-Beetl&  The  imago,  or  perfect  in- 
sect, attacks  young  hop-plants,  and  sometimes 
commits  great  havoc  upon  a  rising  plantation. 
It  has  not  yet  been  satisfactorily  traced  to  its 
larva  state;  and  even  the  habits  of  its  imago 
state,  and  the  most  probable  means  of  success- 
fully combating  it,  are  far  from  being  satisfacto- 
rily known.  Some  persons  think  that  it  abounds 
most  in  the  years  in  which  the  hop-plantations 
have  been  manured;  and  others  think  that  it 
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abounds  most  in  seMom  which  are  distin^ished  I 
fur  cold  nights  and  hot  drj  days.  The  fuUowing 
extract  from  the  Rev.  Dr.  IlaloB'  Treatise  of 
Vegetable  Statistics,  though  written  about  122 
years  ago,  narrates  the  phenomena  of  the  flea's 
occasional  appearance  and  devastations  in  the 
district  around  Canterbury,  nearly  as  well  as 
these  are  known  to  most  observers  of  the  present 
day  :  "  In  mid  April,  not  half  the  shoots  appear- 
ed above  ground,  so  that  the  planters  knew  not 
how  to  pole  them  to  the  hvst  advantage ;  toward 
the  end  of  April,  many  of  the  hops  were  infested 
with  fleas ;  about  the  2(>th  of  May,  the  fleas  ap- 
peared upon  the  leaves  of  the  forwardest  vines, 
but  not  in  such  numbers  here  as  they  did  in 
most  other  places ;  and  about  the  middle  of  June, 
the  fleas  increased,  yet  not  so  as  to  endanger  the 
crop,  but  in  distant  plantations  they  were  ex- 
ceedingly multiplied,  so  as  to  swarm  towards  the 
end  of  the  month."  The  aspersing  of  the  young 
plants  or  young  shoots  with  pulverized  lime,  as 
soon  as  the  leaves  begin  to  unfold,  is  probably 
the  most  efficient  remedy. 

The  ghoei-moth  is  the  Hepialm  humuli,  a  true 
moth  or  nocturnal  lepidopter,  and  the  type  of  a 
family  of  moths  called  llepialites.  The  caterpil- 
lars of  this  family  lie  ensconced  within  the  plants 
on  which  they  feed,  and  are  not  often  seen ;  the 
cocoon  of  the  chrysalides  generally  consists  of  the 
same  kind  of  matter  which  constituted  the  food 
of  the  caterpillars ;  and  the  antenns  of  the  per- 
fect insects  are  short,  their  proboscis  but  slightly 
visible,  and  their  wings  tectiform  and  generally 
elongated.  The  eggs  of  the  ghost-moth  species 
are  deposited  near  the  roots  of  the  hop-plant; 
the  caterpillars  feed  on  the  roots,  and  sometimes 
cause  extensive  devastation  among  the  plants; 
and  the  perfect  insects  are  of  tolerably  large 
size, — and  the  superior  wings  of  the  males  are 
silver-white  and  unspotted,  while  those  of  the 
females  are  yellow  and  have  red  spots.  In  1826, 
the  ghost-moth  appeared  in  great  numbers  in 
many  parts  of  Warwickshire.  Its  popular  name 
seems  to  allude  jointly  to  its  habit  of  flying  in 
the  night  and  to  the  whiteness  of  the  colour  of 
the  male.  A  boy,  carrying  a  lighted  lantern 
after  dusk,  attracts  the  ghost-moths  round  the 
light,  and  may  destroy  many  of  them  by  a  sweep- 
ing blow  with  his  hat ;  and,  as  they  hover  over 
limited  spots,  he  might,  if  tolerably  vigilant  and 
active,  clear  them  away  from  a  whole  plantation 
in  the  course  of  a  few  nights. 

The  mould,  the  fen,  or  the  monldy-fen,  pre- 
vails more  on  hop-grounds  which  are  low,  moist, 
and  sheltered,  than  on  such  as  are  high,  dry,  and 
open  ;  and  while  quite  a  grievous  calamity  in 
itself,  it  is  sometimes  accompanied  by  both  the 
aphis  and  the  flea-beetle.  "  On  the  27th  of 
June,"  records  Dr.  Hales  in  his  Vegetable  Sta- 
tistics, "some  specks  of  fen  appeared.  From 
this  day  to  the  9th  of  July,  the  weather  was  very 
dry ;  and  the  great  leaves  became  discoloured 
and  a  little  withered,  and  the  fen  somewhat  in- 


'  creased.  From  the  Oth  of  July  till  the  23d,  the 
fen  increased  a  great  deal, but  the  flies  and  lice,"  ' 
the  flea-beetles  and  the  aphides,  "  decreased,  it 
raining  much  daily.  In  a  week  more,  the  fen, 
which  seemed  to  be  almost  at  a  stand,  was  con- 
siderably increased,  especially  in  those  lands 
where  it  first  appeared.  About  the  middle  of 
August,  the  fen  continued  spreading  where  it 
was  not  before  perceived,  and  not  only  the  It-aves, 
but  many  of  the  burs  also,  were  tainted  with  it. 
About  the  20th  of  August,  some  of  the  hops  were 
infected  with  the  fen,  and  the  whole  branche* 
were  corrupted  with  it.  Half  the  plantations 
had  escaped  pretty  well  hitherto,  and  from  this 
time  the  fen  increased  but  little;  but  several 
days  of  wind  and  rain  in  the  following  week  so 
distorted  the  plants  that  many  of  them  began  to  , 
dwindle,  and  at  last  came  to  nothing;  and  of 
those  which  then  remained  in  bloom,  some  never 
turned  to  hops,  whilst  many  of  those  which  did  | 
were  so  small  that  they  scarcely  exceeded  the 
size  of  a  good  large  bur."  The  mouldy-fun,  when 
once  in  possession  of  any  part  of  a  hop-ground, 
is  liable  to  overrun  the  whole,  and  even  to  affect 
the  grass  and  other  herbaceous  vegetation  under 
the  hop-plaifts;  and,  if  not  vigorously  encoun- 
tered by  eflbrts  to  exterminate  it,  may  not  im- 
probably infest  the  whole  ground  throughout  a 
series  of  years.  Some  of  the  best  means  of  re- 
sisting it — means  known  to  be  more  or  less  effi- 
cacious since  soon  after  the  commencement  of 
last  century — are  the  maintaining  of  the  soil  in  , 
constant  tilth  and  pulverulence,  the  asriduons 
suppression  and  extermination  of  all  sorts  of 
weeds,  the  burning  of  infected  hop-plants  in 
places  remote  from  the  hop-grounds,  and  manur- 
ing with  some  of  the  most  pungent  varieties  of 
hog's  dung. 

The  blight  or  the  mildew  infests  hop-plants  in 
a  manner  somewhat  similar  to  the  mouldy-fen;  ' 
but  though  observed  and  investigated  from  re- 
mote periods,  it  continues  to  be  exceedingly  ill 
understood,  and — as  well  as  the  mouldy-fen — is 
possibly  a  mere  generic  name  for  several  diseases 
of  kindred  phenomena.  An  old  work  says,  It 
is  a  white  dew,  which  falls  in  summer  at  sunnte, 
chiefly  when  the  hops  are  in  flower ;  its  fall  it 
so  unequal,  that  it  sometimes  embraces  a  whole 
district,  and  sometimes  only  parts  of  it ;  and  it 
dries  up  the  hops,  withers  and  consumes  their 
leaves,  and  consequently  ruins  the  crop."  Some  , 
phytologists  have  ascribed  it  to  the  growth  of  a 
very  minute  fungus ;  some,  to  the  deposition  of 
a  slimy  substance  by  aphides ;  and  some  to  the  , 
deposition  of  ovules  and  of  an  accom{>anying  or 
sheathing  liquid  substance  by  other  kinds  of  in- 
sects. It  occurs  roost  in  weather  when  the  days 
are  hot  and  the  nights  are  dewless.  Old  though 
disputed  methods  of  encountering  it  are  to  sprin- 
kle the  infected  plants  with  beech  ashes,  and  to 
manure  the  ground  with  hog's  dung ;  and  a  mo-  ! ' 
dern  method,  scarcely  more  intelligent,  is  to 
manure  the  ground  with  soot.   In  fact,  all  the 
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diseaNfl  which  affect  hop-planta,  and  eipeciallj 
niou!dy-fen  and  raildeW|  stqaiie  jet  to  he  mauk' 
tifioalij  inTetti^kted. 

The  fir»*blirt  vnutlly  ooenn  in  July;  and 
sometimes  scorches  up  whole  plantations,  and 
at  other  times  affects  only  parts  uf  plantations, 
or  oolj  particular  portions  of  the  plants.  "  Dr. 
Hales,"  nj9  the  Sodeif  of  Oantiainan*!  Oom- 
pkte  Fanner,  "reUtes  that  be  bad  eeett  the 
vines  in  the  middle  of  the  hop-ground  scorched 
up  almost  from  one  end  of  a  large  plantation  to 
uotiier,  when  a  hot  ^eem  of  einehloe  eanie  im> 
mediately  after  a  shower  of  rain ;  and  that,  at 
pnch  times,  vapours  may  he  ohserved,  with  the 
nalced  eye»  to  aaoend  so  pkntifullj,  as  to  make 
an  olgeet,  whidi  wee  before  deer  and  dietinot, 
become  immedintely  dim  and  tremulous.  It  was 
therefore  probably  owing  to  the  much  greater 
quantity  of  vapours  in  the  middle  of  the  hop 
garden,  than titere  wee  towavde  lie  ddrte;  and 
that  middle  being  the  densest  medium,  the  rays 
of  the  sun  may  have  been  collected  nearer  to  a 
point,  by  passing  through  thAt  denser  medium 
than  they  were  in  the  enter  perle  of  the  gromid. 
The  course  of  the  scorch  was  at  right  angles  to 
the  beams  of  the  sun  at  about  eleven  o'clock,  at 
which  time  the  hot  gleam  happened.  The  hop- 
ground  wee  dtoated  in  a  vtfley,  running  firain 
8outh-wc«t  to  north-cast ;  there  was  very  little 
wind,  and  that  in  the  course  of  the  scorch.*' 

Foreif/n  T rude  in  Hops. — Hops  imported  into 
Britain,  in  a  deceitful  or  intentionally  nndenn 
state,  are  liable  to  forfeiture.  Any  master  of  a 
ahip  who  takes  hops  from  Britain  to  Ireland 
initst,  under  a  penalty  of  forfeiting  thorn  and  of 
paying  a  fine  of  lOs.  per  lb.,  carry  with  him  a 
duplicate  of  content  from  his  clearing-port  in 
Sritain,  and  lodge  it  with  the  proper  otfioer  of 
onstomt  at  hie  arrival-port  in  Ireland  before  he 
l>egin  to  unlade.  The  duty  on  all  hops  imported 
into  Britain  must  be  paid,  and  a  warrant  frr  duly 
landing  and  delivering  them  obtained,  before 
they  are  pat  asb<W». 

Only  a  anall  proportion  of  the  hops  grown  in 
Britain  are  exported;  and  even  this  i'^  mainly 
Bont  to  the  British  possessions  in  the  Kaglish 
Channel,  the  Iridi  8^  the  West  Indiee,  Sonth- 
«rn  Africa,  India,  and  Auatralasia.  The  total  of 
exports  during  the  year  ending  5  Jnnvinry  1h45 
was  153)t^»  lbs. ;  and  of  this,  600  lbs.  were  sent 
to  Algoa  baj,  881  to  Antigua,  G34  to  Antwerp, 
660  to  Boulogne,  151  to  Cadis,  1,646  to  Calcutta, 
13,428  to  Jersey  and  Quemsey,  4,10*;  to  Ilam- 
burg,  596  to  Havre,  12,678  to  Hobart-Town,  321 
to  Hammerfeet,  33^481  to  the  Ido  of  Man,  175 
to  Jamaica,  4,904  to  Kdnigsberg,  10,424  to  Laun- 
oeston,  1.13  to  Madeira,  \,5r^7  to  Madras,  309  to 
Now  South  Wales,  104  to  Norway,  4,93^9  to  New 
Zenlnad,  3»444  to  Port-Philip^  3,450  to  8t  Petere- 
burg,  mo  to  Portugal,  ass  to  Swan  River,  12,404 
to  Sydnoy.  to  South  Australia,  and  3.010  to 
Van  Diemcn's  Land. — The  UoUien  Farmer. — St<-  i  xjom  spt^uica  i 
*e  JSbmtjf  of  Surny^-'BttMet'M  labranf  o/{  or  by  grafting 


Surreff,  K^nt,  and  Siusex. — Beel(rman7i' i  If^^tory  of 
In  ventiotu, — Cotea'  Jiittoiy  of  FlaiUt. — li  uiiet  i  n  d^s 
Scieitm  AfffUolM^Dr.  HM  Trmtitc  of  Vegetor 
He  Slaiiitict. — A.  Young's  Farmer's  Calendar. — 
The  Society  of  Oentlemens  Comflfte  Fanner.—' 
Knotdedge  Society's  British  J/tudtrndry. — The  Q. 
Jmuntal  of  AgricitUw0.^f%e  Owrdmu't  Cftuette. 
— The  Forum's  Magazine. — The  Farmer's  Alma- 
nac—The Jovmal  of  thf  Roifal  Atfrlcidtural  So- 
ciety of  Fngiand. — Keith's  Botanical  Lexicon. — 
Lemiatii^9  Worib^Luw»on*»Affrici^m^sMmiial. 
— ManktdTs  Soutlicm  Counties.— 'Tke  Qardener's 
Magazine. — The  Mnffrine  of  Domestic  Fcnnnny. 
— Jkt^don  on  Rent*  and  TUiwjes. — BueCs  I'  armers 
InMruetor^^SSr  Mn  Siiuktir't  Oenmd  Rtp&rt  of 
Scotland,— Stephens'  Book  of  the  Farm.— Mill's 
Ifu.ihanrfr.f — A ndgnon's  Commtmai  J)ictionarj/. 
HOF-iiliNE.  See  Hop. 
HOP-FLT.  See  Hop  and  Aran. 
IIOP  nORNBEAM,— botanically  Osiri/a  A 
Braall  genua  of  hardy,  deciduous  trees,  of  the 
amentaceous  order.  Two  species  have  lung  been 
grown  in  Britain ;  and  one  or  two  elher  epedes 
are  known.  The  mnlc  cntVin  is  irnVricntotl,  the 
calyx  one-scaled,  and  the  lilamcnts  ramose;  and 
the  female  catkin  is  naked,  the  capsule  imbri- 
cated and  inflated,  and  the  eeed  eingle  and  ba- 
sal. Thn  hotunical  name  ^ii^tryn.  signifies  "a 
scale,"  and  alludes  to  the  structure  of  the  male 
catkins. 

The  oommon  bop-hombean,  (ktrya  «h2$un*w — 

called  by  Linnieus  Carpinus  ostrga — is  a  native 
of  Italy  and  of  North  America,  and  was  intro- 
duced to  Britain  in  Uie  earlj  part  of  bet  cen- 
tury. Its  stem  usualfy  attaina  a  hei^  of  about 
20  or  9'i  fert :  its  lenvefi  are  nearly  as  largo  as 
those  of  the  common  birch-hombeam ;  its  cat- 
Una  bloom  in  Hay;  and  ite  aeede  have  a  nngu- 
lar  appearance  while  ripenliig,  and  occasion  the 
tree  to  be  extensively  regarded  as  curiously  or- 
namental. The  timber  is  tough,  compact,  and 
heavy ;  and,  in  America,  ie  eaUed  iron>wood,  and 
used  for  making  scrubbing-brushes,  brooms,  and 
levers.  This  tree,  in  its  wild  state  in  America, 
never  grows  in  masses,  but  occurs  dispersedly  in 
forests,  and  abounde  meet  in  the  vidnity  of 
LaVcs  I'rie  and  Ontario. 

The  Virginian  or  flowering  hop -hornbeam, 
Ostrya  pityinica,  is  a  native  of  North  America, 
and  wee  intredueed  to  Britain  in  the  former 
part  of  the  ITlh  century.  Its  stem  commonly 
rises  to  the  height  of  30  or  35  feet,  and  frequent- 
ly attains  a  diameter  of  from  12  to  16  inches; 
its  habit  of  growth  ie  oomparativdy  free  and 
rapid ;  its  leaves  are  larger,  and  of  a  finer  tint 
of  green,  and  aggregately  more  ornamental  than 
those  of  the  oommon  species ;  its  catkins  are 
longieh  and  ydlowHioloiired,  and  bloom  in  Hay 
and  June;  and  its  timber  is  similar  in  quality 
and  value  to  that  of  the  common  hop-hornbeam. 
lioth.  species  are  propagated  either  from  layers, 
on  the  oommon  biroh^Kumbeam. 
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HORDEOMETER. 


HOP-LIKE  TREFOIL.   See  Medick. 

UOP-POLES.    See  Hop. 

HOPPER.  The  compartment  of  a  sowing- 
machine  which  carries  the  seed-corn  at  the  time 
of  sowing.    See  the  article  Sowi.io-Machi!»E8. 

HORDEIN.  An  amylaceous  principle,  consti- 
tuting about  55  per  cent,  of  the  farina  of  barley. 
Dr.  Thomson  regards  it,  not  as  a  distinct  proxi- 
mate principle,  but  as  merely  a  variety  of  starch  ; 
and  Proust  regards  it  as  strictly  a  proximate 
principle,  and  supposes  that,  in  the  process  of 
malting,  it  is  converted  partly  into  starch  and 
partly  into  sugar. 

HORDEOMETER.  An  instrument  for  easily 
and  accurately  ascertaining  the  weight  of  any 
kind  of  grain  which  is  heavier  than  water.  It  is 
also  called  a  barley-measurer,  a  ohondrometer, 
and  a  grain-sample-measurer. 

The  common  mode  of  determining  the  weight 
of  a  measure  of  grain,  by  carefully  measuring 
and  weighing  a  bushel  or  fraction  of  a  bushel  of 
it  in  the  market,  is  at  once  inconvenient,  tedi- 
ous, and  incorrect.  The  mere  weight,  indeed,  to 
within  the  800th  part  of  a  bushel,  may  be  readi- 
ly enough  ascertained  by  means  of  any  tolerably 
good  balances ;  but  the  measuring,  which  must 
accompany  the  weighing,  is  always  uncertain, 
and  may  vary,  with  different  persons,  to  the  ex- 
tent of  one  or  even  4wd  per  cent,  on  the  bushel. 
Barley,  in  particular,  varies  from  1  lb.  to  2  lb. 
in  the  bushel,  and  is  correspondingly  affected  in 
real  money-value,  according  as  it  is  measured  by 
a  sudden  plump  or  in  a  deliberate  stream.  In 
all  cases  of  sale  by  sample,  too — cases  which  in- 
volve so  enormous  a  proportion  of  all  the  yearly 
produce  brought  to  market — purchasers  must 
encounter  the  additional  uncertainty  and  loss 
which  arise  from  the  interested  inaccuracy  of 
the  measuring  and  weighing  of  the  sellers ;  and 
in  the  multitudes  of  cases  in  which  farmers  are 
indisposed  to  certify  the  weights— cases  which 
comprise  the  great  bulk  of  all  the  lighter  or  in- 
ferior qualities  of  grain — purchasers  have  not 
even  the  poor  security  of  the  common  method 
of  determining  the  weight,  but  must  trust  to  the 
pitiful  and  vague  criterion  of  touch,  colour,  and 
general  appearance.  Now  the  hordcometer  is 
designed  to  rectify  these  serious  inconveniences, 
and  to  afford  a  ready  way  of  truly  determining 
the  weight  of  any  sample  of  grain ;  and  it  t.ikes 
its  name  from  barley,  rather  than  from  wheat  or 
from  grain  in  general,  on  account  of  the  exces- 
sive variations  in  the  measuring  of  barley,  and 
of  the  special  importance  of  determining  its 
weight  for  the  purposes  of  malting. 

Buist's  hordcometer  can  be  made  of  such  a 
size  as  to  be  packed  in  a  small  box  and  carried 
in  the  pocket  to  the  market ;  and  it  prttfesses  to 
test  one  ounce  of  barley  to  within  the  500th 
part  of  its  true  weight,  so  as  to  give  a  result  ten- 
fold freer  from  error  than  the  common  method 
of  manipulating  with  a  whole  bushel.  It  acts 
1^  on  the  simple  principle  of  substituting  a  mea- 


sure of  water  for  an  equivalent  measure  of  bar- 
ley ;  it  requires  at  least  400  or  600  grains  of  bar- 
ley to  be  employed  in  order  to  insure  minute 
accuracy ;  and  it  serves  also  for  any  samples  of 
wheat,  oats,  rye,  pease,  or  beans  which  are  hea- 
vier than  their  equivalent  measure  of  water, — 
and  likewise  for  spirits,  wines,  ales,  or  any  other 
liquids  of  whatever  density  or  tenuity.  It  con- 
sists of  a  long-neck  glass  phial,  similar  in  form 
to  the  bottles  of  Eau  de  Cologne,  and  of  a  capa-  ' 
city  to  contain  from  3  to  4  ounces  of  water ;  a  thick 
glass-tube  or  meter,  blown  out  at  the  lower  end 
into  a  bulbous  form,  with  the  extremity  down- 
ward from  the  bulb  tapering  to  a  fine  capillary 
point,  and  of  a  capacity  not  more  than  one-third 
of  that  of  the  phial ;  and  either  an  apothecary's 
pair  of  scales,  a  spring  balance,  a  steel-yard,  or  , 
any  other  small  and  convenient  weighing  appa- 
ratus of  sufficient  delicacy  to  indicate  about  half 
a  grain  troy.  The  neck  of  the  bulb  is  marked 
with  a  diamond,  at  the  carefully  ascertained 
equivalent  of  water  for  an  amount  of  barley  of 
thoroughly  ascertained  weight  and  measure ;  the 
phial  is  marked  with  a  diamond  at  two  and  at 
three  of  the  same  equivalents;  and  the  steel- 
yard or  other  weighing  apparatus  is  marked  with 
carefully  determined  graduations  of  weight.  In 
using  the  instrument,  the  phial  and  the  bulb  are 
suspended  on  the  weighing  apparatus,  the  phial 
is  filled  with  water  to  the  mark  for  two  equi\'a- 
lents,  barley  is  filled  into  the  phial  till  the  sur- 
face of  the  water  stands  at  the  mark  for  the 
third  equivalent,  and  the  weight  is  moved  upon 
the  limb  of  the  weighing  apparatus  till  the  whole 
is  precisely  balanced. 

HORDEUM.   See  Barley. 

HOREHOUND,— botanically  Marrulium.  A 
genus  of  plants,  chiefly  hardy  perennial-rooted 
herbs,  of  the  labiate  order.  Eight  species  for- 
merly included  in  it,  arc  now  assigned  to  the 
genus  Beringeria;  and  about  a  dozen  species 
still  belong  to  it,— one  indigenous,  the  others 
exotic, — and  all  to  be  found  in  the  botanical  col- 
lections of  Britain.  All  have  cither  purple  or 
white  flowers,  and  possess  some  degree  of  orna- 
mental character ;  and  some  of  the  foreign  spe- 
cies, particularly  the  Alyssum  and  the  Cretan 
horebound,  have  been  very  long  in  British  gar- 
dens. 

The  common  white  horehound,  MarruhiHtn 
vulgare,  grows  wild  on  commons,  on  dry  waste 
grounds,  on  dry  parts  of  road-sides,  and  in  many 
sorts  of  dry  rubbishy  spots  in  Britain.    Its  root 
is  fibrous  and  perennial ;  its  stems  are  numer- 
ous, erect,  quadrangular,  very  downy,  and  about 
18  or  24  inches  high;  its  leaves  are  in  pairs, 
broadly- petiolate,  rounded,  crenate,  wrinkled, 
hoary  above,  and  tomentoeo  below ;  and  its  flow- 
ers grow  in  dense  convex  axillary  whorls,  and 
are  sessile,  villous,  and  white,  and  bloom  from  \ 
June  till  September.   This  plant  has  a  high  me-  | 
dicinal  reputation  among  the  peasantry,  and  also  i 
holds  a  phice  in  both  the  Edinburgh  and  the  i 
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Dublin  pharmacopoDias.  It  is  not  eaten  by  anj 
of  the  domestic  animals ;  and  is  cut  and  dried 
before  being  used  in  medicine.  The  dried  plant 
has  a  bitter  taste  and  an  aromatic  odour,  but 
soon  loses  the  latter  by  keeping  ;  it  possesses  to- 
nic, diuretic,  and  laxative  properties;  and  it 
scorns  to  owe  all  its  powers  to  a  bitter  extrac- 
tive, a  volatile  oil,  and  gallic  acid.  It  was  for- 
merly recommended  for  hysteria,  jaundice,  and 
menstrual  obstructions,  and  is  still  popularly 
used  for  asthma,  obstinate  coughs,  and  pulmo- 
nary complaints ;  but  though  it  may  sometimes 
be  of  appreciable  service  in  these  diseases,  it 
exerts  no  such  power  over  them  as  to  be  deserv- 
ing of  the  physician's  notice. 

UOREUOUND  (STi.'»Kiiro).   See  Ballota. 

UOREIIOUND  (Water),— botanicaUy  Lyco- 
pm.  A  genus  of  herbaceous  plants,  of  the  labi- 
ate order.  The  European  species,  or  gipsywort, 
Lycopiu  Enropceus,  grows  wild  on  the  sandy  or 
gravelly  banks  of  streams,  pools,  and  clear  ditch- 
es in  Britain.  Its  root  is  creeping  and  peren- 
nial :  its  stem  is  2  or  3  feet  high  ;  its  leaves  are 
numerous,  oblong,  pointed,  deeply  serrated,  and 
frequently  pinnatifid  ;  and  its  flowers  have  a 
white  ground  colour  with  purple  dots,  and  bloom 
in  J uly  and  August.  Four  or  five  species,  all 
perennial -rooted,  white-flowered,  and  slightly 
ornamental,  have  been  introduced  from  Conti- 
nental Europe,  North  America,  and  New  Hol- 
land. 

HORKELIA.  A  recently  discovered  genus  of 
ornamental  plants,  of  the  rosaceous  order.  The 
plants  of  it  are  herbaceous  and  erect,  and  pre- 
sent some  resemblance,  in  their  general  aspect, 
to  potentillas  ;  but  they  have  a  campanulate  ca- 
lyx, unguiculate  petals,  and  ten  stamens,  and 
produce  their  flowers  in  capitate  groups  or  mass- 
es; and  they  really  occupy  a  middle  place  be- 
tween the  potentillas  and  the  sibbaldias,  and 
assist  to  establish  a  graduated  series  of  structure 
between  the  most  highly  developed  forms  of  the 
rosacea),  and  such  low  forms  as  occur  in  the  san- 
guisorbcae.  The  crowded-flowered  species,  77. 
congesta,  is  a  native  of  the  western  wilds  of  North 
America,  and  was  introduced  to  Britain  in  1826. 
It  is  a  hardy,  curious,  perennial-rooted,  white- 
flowered  herb,  about  two  feet  in  height,  and 
blooming  in  early  autumn.  Four  other  species, 
77.  /iMca,  cn neata,  hirsuta,  and  capitata,  were 
brought  to  Britain  from  California,  previous  to 
1'83B ;  and  all  may  be  readily  propagated,  either 
from  seeds  or  by  division  of  the  roots. 

HORMINUM.  A  small  genus  of  herbaceous 
plants  of  the  labiate  order.  It  is  nearly  allied 
to  the  balm  genus,  and  takes  its  name  from  its 
inciting  properties.  The  Pyrencan  species,  H. 
Pyrenaicum,  is  a  hardy,  perennial-rooted,  blue- 
flowered,  ornamental,  summer-bloomer,  of  about 
two  feet  in  height ;  and  was  introduced  to  Britain, 
nearly  30  years  ago,  from  the  Pyrenees,  A  red- 
flowered,  weed-looking  species  was  introduced, 
about  15  years  ago,  from  North  America. 


HORJIINUM-CLARY.   Sec  Ci^rt. 

HORN.  The  term  horny  as  applied  in  the 
arts,  would  exclude  the  excrescences  of  the  stag, 
deer,  rein-deer,  elk,  and  others,  which  consist 
rather  of  a  bony  substance,  distinguished  by  the 
term  antUr.  The  horns  of  this  division  of  rumi* 
nants  are  true  bones,  and  composed  like  them  of 
a  cartilaginous  matter,  within  the  meshes  of 
which,  particles  of  phosphate  of  lime  are  depo* 
sited,  constituting  a  kind  of  earthy  salt,  com- 
monly known  as  earth  of  bones  or  hartshorn. 
These  antlers,  in  their  perfect  state,  are  true 
bones  both  in  their  texture  and  elements,  the 
external  part  being  hard,  compact,  and  fibrous ; 
the  internal  spongy,  but  very  solid.  There  are 
no  large  cells,  medullary  cavities,  or  sinuses.  The 
bases  of  these  antlers  adhere  to  the  frontal  bone, 
forming  one  body  with  it,  in  such  a  way  as  to 
render  it  impossible  to  point  out,  at  certain 
ages,  the  limits  between  them.  The  skin  which 
covers  the  forehead  does  not  extend  farther.  It 
is  surrounded  by  a  denticulated  bony  substance, 
called  the  burr.  Neither  skin  nor  periosteum 
covers  this  substance  or  the  rest  of  the  antler. 
Furrows  more  or  less  deep,  which  are  the  vestiges 
of  vessels  distributed  along  their  surfaces  while 
they  were  yet  soft.,  are  alone  to  be  traced  on 
the  exterior.  These  hard  and  naked  horns 
remain  only  for  one  year  on  the  head  of  the 
stag.  The  period  of  their  fall  is  varied  according 
to  the  species ;  bat  when  near,  there  appears,  on 
sawing  thvm  longitudinally,  a  reddish  mark  of 
separation  between  them  and  the  supporting 
eminence  of  the  frontal  bone.  This  mark  be- 
comes gradually  more  apparent,  and  the  bony 
particles  at  length  lose  their  adhesion  at  that 
part.  A  very  slight  shock  then  makes  the 
antlers  drop  ofl*  at  that  period,  and  two  or  three 
days  commonly  intervene  between  the  fall  of  the 
one  antler  and  that  of  the  other.  The  eminence 
of  the  frontal  bone  resembles,  at  that  time,  a 
bone  broken  or  sawed  through  transversely,  and 
its  spongy  texture  is  exposed.  The  skin  of  the 
forehead  soon,  however,  covers  it ;  and  when  the 
horns  are  again  about  to  shoot,  tubercles  arise, 
which  remain  covered  by  a  production  of  the 
same  skin  until  their  perfect  size  has  been 
attained.  During  the  whole  of  this  operation, 
the  tubercles  are  soft  and  cartilaginous.  Under 
the  skin  a  true  periosteum  is  found,  in  which 
vessels,  sometimes  of  great  size,  are  distributed, 
and  penetrate  the  mass  of  cartilage  in  every 
direction.  The  cartilage  ossifies  gradoally,  and 
passing  through  the  same  stages  as  the  bones  of 
the  fcetus,  ends  in  becoming  a  perfect  bone. 
During  this  time,  the  burr  at  the  base  of  the 
horn  penetrates  the  indentations  through  which 
the  vessels  pass,  and  also  develops  itself.  The 
indentations  by  their  growth  confine  the  vessels, 
and  finally  obstruct  them.  Then  the  skin  and 
periosteum  of  the  bones  wither,  die,  and  fall  oiF. 
The  bones,  now  become  Imre,  in  a  short  time  fall 
ofl*,  only  to  be  renewed  by  others,  but  always  of 
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stii^  are  Buljoct  to  diseases  ctjually  with  ntlier 
bones,  aad  of  the  same  kind.  In  some  the  cal- 
careous natter  h  extcaVMated,  and  Ibnm  differ- 
ent exostoses ;  in  oihen,  on  the  contrary,  it  is 
found  in  too  small  a  qnantitr,  and  the  bones 
continue  porous,  light,  and  without  consistence. 

The  tme  horns,  such  »  thoee  of  the  bull,  Hm^ 
goat,  and  chamois,  are  formed  upon  processes  of 
bo'.c,  and  difTer  materially  from  antlers  in  this 
respect,  that  they  grow  aft  thdr  root  or  base,  and 
bear  a  great  analogy  to  the  othi  r  integuments. 
This  Tiew  is  established  by  investigating  the 
manner  in  which  the  horns  of  the  calf  exhibit 
themselves.  In  the  third  month  of  conception, 
while  the  foetus  of  the  cow  is  still  enclosed  in  the 
membrane,  the  cartilaginous  frontal  bone  pre- 
sonto  no  mafk  of  fhe  hofiw  which  it  afterwards 
bears.  It  becomes  partly  ossified  towards  the 
seventh  month,  and  presents  in  its  two  portions 
the  small  tnberde,  whfdi  appetm  to  befnpodnoed 
by  the  elevation  of  the  osseous  laminir.  These 
bony  tumours  soon  after  appear  externally,  and 
raise  the  skin  in  proportion  as  the  tumour  ^ws. 
At  last  it  becomes  homy  as  it  elongates,  and 
forms  a  kind  of  sheath  which  covers  externally 
the  process  of  the  frontal  bone.  There  are 
nanerans  hmdiec  of  bleod-Tewel>t  wbleh  lenre 
to  nourish  the  hnnr  part,  and  are  placed  between 
this  sheath  and  the  frontal  l>one.  Thus  the 
horns  are  merelj  solid,  hard,  elastie,  and  ineeniible 
sheaths,  which  protect  the  os&eous  prolongation 
of  the  frontal  bone.  These  sheaths,  generally  of 
a  conical  figure,  are  broadest  at  the  base,  or  ex- 
tremity from  whiob  thsf  grow.  The  curvatures 
nsfnmed  by  the  horns  are  different  in  the  several 
species;  they  also  present  different  channels  or 
transverse  fbrrows,  depending  on  tho  age  of  the 
animal  ;  and  these  denote,  in  a  vefy  certain 
manner  according  to  the  species,  the  number  of 
yeatt  it  has  lived.  The  boms  grow  in  preoiscly 
the  same  manner  as  the  nails  of  animals  and  the 
beaks  of  birds ;  that  is  to  Bay,  from  the  bone 
which  serves  as  a  base  there  exudes  a  gelatinous 
matter,  wUeh  takes  the  form  of  the  horn,  and 
hardens  on  coming  in  contact  with  tho  air.  M. 
Vauquelin  has  found  this  gluten,  or  animal 
muoos,  to  be  of  ipnvMlf  the  ssobo  obenical 
nature  as  that  fonnf!  in  liair. 

The  texture  of  the  horns  appears  to  be  much 
the  same  in  the  ram,  goat,  antelope,  and  bull 
They  consist  of  fibres  of  a  substance  very  analo- 
gons  to  hair,  r\n<\  appear  to  be  at^phitinated  in  a 
very  solid  inantier.  These  fibres  in  the  two 
genera  flrst  mentioned  are  short,  and  covered  liy 
superincumlient  liAjfrs  Hkfi  the  tiles  of  a  hottse. 
In  the  last  two  they  are  longer,  more  compact, 
and  form  elongated  cones,  the  one  being  Incased 
within  the  other.  It  appears  that  the  horns  of 
the  rhinoceros  differ  materiallj  from  those  of  the 
rainlnaiithL  Tb^  bavv  no  oneona  part,  and 
are  not  placed  upon  the  frontal  bone,  but  upon 
the  ridge  of  the  nose.  They  axe  formed,  how- 
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fibres  analo;*ous  to  hairs  nu  re  distinctly  in  this 
animal  than  perhaps  in  any  other.  The  base  of 
the  horn  presents  externally  an  infinite  nombcr 
of  rigid  hairs,  which  seem  to  separate  from  the 
mass,  and  render  that  part  rough,  like  a  brush, 
to  thu  touch.  When  sawed  transversely,  and 
examined  with  a  magnifying  ghoi,  we  perceive  a 
multitude  of  pores,  seeming  to  indicate  the 
intervals  resulting  from  the  union  of  the  agglu- 
tinated hairs.  When  divided  loogitodinally, 
there  are  numerous  parallel  and  longitudinal 
furrows,  which  demonstrate  a  similar  structure. 
This  kind  at  ham  is  nttndbed  solely  to  the  ririn. 
The  horns  of  the  two-homed  tbinooeros,  Mino- 
ceros  hicomif,  always  appear  in  some  d<>'jree 
moveable.  When  fixed,  as  iu  the  Indian  rhino- 
ceros, JnHeiUy  there  is  a  thtok  nraens  inter* 
posed  between  its  base  and  the  bone  over  w'lich 
it  is  situated.  The  whale-bone,  which  lines  the 
interior  of  the  upper  jaw  in  tiie  wliale^  nbe 
consists  of  hair  united  into  laminno. 

The  colour  of  horns  depends,  like  that  of  the 
hairs,  on  the  colour  of  their  mucous  tissue. 
Heat  softens  bone,  and  even  fuses  it ;  hence  this 
agent  h  hrproly  employed  in  JDSnuiMtttEing 
them  into  diticrcnt  articles. 

It  appears  from  these  observttiOB%  thaft  true 
horns  differ  essentially  froTn  the  bony  prolonga- 
tions <^led  antUrt  in  the  deer.  The  latter  in- 
crcass  at  their  «cttemity,  and  are  ooversd  witk 
skin  during  their  growth.  They  fall  off  when 
their  growth  is  completed,  and  are  replaced  by 
others.  The  true  horns  are  developed  at  the 
base,  ture  ooveved  with  sUn,  and  ranain  penna' 
nently. 

The  different  forms  of  the  horns  of  cattle  are 
adopted  as  the  distlnetive  narks  of  duMS  nnd 

breeds ;  and  certain  observable  incremetits  of 
growth  arc  r^arded  as  <ffiteria  of  the  age  of 
individuals.  Bee  the  artielso  Cinui  and  Aoh 
or  AniMAij.  The  uses  of  the  horns  of  slaugh- 
tered cattle  are  many  and  important.  The 
tanner  who  has  purchased  the  hides,"  says 
Babboge,  "  separates  the  boms,  and  sells  them 
to  the  makers  of  combs  and  lanterns.  The  horn 
consists  of  two  parts ;  an  outward  homy  cae^ 
and  an  inward  conical-shaped  substance,  aosno* 

irhat  between  hardened  }i;ur  mi  l  T  one.  The 
lirst  process  consists  in  separating  these  two 
parts,  by  means  of  a  bbw  agaitnt  n  bloolc  of 
wood.  The  homy  outside  is  then  cut  into  thrve 
portions  by  means  of  a  frame-saw.  1st,  The 
lowest  of  these,  next  the  root  of  the  horn,  aft«;r 
undergohig  several  j^ooeeses,  by  which  it  it 
rendered  flat,  is  made  into  combe.  2d,  The 
middle  of  the  horn,  after  being  flattened  by 
heat«  and  its  tnatpareney  improved  by  oil,  is 
split  into  thin  layers,  and  forms  a  substitute  for 
glass  in  lanterns  of  the  commonest  kind.  3d, 
The  tip  of  tilt  hems  is  used  bgr  ^  mtkcrt  of 
knife  handles  and  the  tops  of  whips,  nnd  simatf 
purposes*    4th,  The  interior  or  eont  of  the 
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bora  U  boiled  down  in  water.  A  large  (quantity 
of  ht  rises  to  the  eoiiiuM;  thn  w  pat  aiide,  and 
sold  to  the  makers  of  jellow  soap,    fith,  The 
liquid  itself  is  used  as  a  Icirni  of  glue,  and  is 
porcbased  bj  the  cloth  dresser  for  stiffening. 
6th,  The  bony  titbitaiMe  whicb  nmiut  behind 
j  I  i«  ground  down  and  told  to  the  &na»  ibr 
manure.    Besides  tho8(«  various  purposes  to 
j  which  the  different  parta  of  the  horn  are  applied, 
I  the  chippings  which  erfee  in  eomb-making  are 
I  sold  to  the  farmer  for  manure  at  about  one  (Ail- 
ling  per  bushel   In  the  first  year  after  th^y  nrc 
spread  over  the  soil,  they  have  oomparaiivi.>ij 
liltte  effect;  but  daring  the  next  ftmr  orfive^ 
their  eifltoieiicy  is  considerable.   The  shavings 
which  form  the  refuse  of  the  lantcm-makcrs, 
j    are  of  a  muoh  thinner  texture.   A  few  of  them 
I    are  eat  into  varioas  figures,  and  painted  and 
used  as  toys,  for  they  curl  up  when  placed  in  the 
!  palm  of  a  warm  hand.   But  the  greater  part  of 
these  shavings  are  sold  for  manure,  which,  from 
their  exlrenid/  tliia  and  divided  fionn,  prodnoe 
its  full  effect  upon  the  first  crop." 

IIOIINBEAM, — botanically  f'itrpi'x  ?r«  A  genus 
of  useful  and  ornamental  Umber-trees  uf  tiie  bixch 
division  of  the  amentaeeettt  order.   Both  the 
I  !  male  and  the  female  catkins  ivre  imbricated;  the 
milc'      ten  stamoned,  and  has  tlic  scale  of  its 
I  J  caij^x  cUiatcd ;  and  the  Icmaiu  has  a  two-ilowerod 
ealfx-eoale,  and  a  thtendift  ooroUa,  and  is  suo- 
I  oeedod  by  an  ovate,  angular,  furrowed  nut.  One 
I  I   species  is  a  native  of  Britain  ;  two  have  Insen 
I  I   iutruduced  from  other  oouutri<^i  and  one  or 
two  more  are  Imown. 

Tl>e  common  sp*  cic?,  or  birch  hnrnl)onm,  Car- 
'     pinut  Betvlm,  is  an  ludigea  of  British  woods, 
j  I   and  of  many  parts  of  Continental  Europe  and 
North  America.    It  growa  and  floorishes  in 
exposed  situations,  and  among  poor,  cold,  thin, 
j      damp  soils,  where  most  other  forest-trees  would 
f     starve ;  it  accommodates  itself  to  a  very  wide 
I     diversity  of  eireomstanoes ;  and  it  attains  a  com- 
I  I    paratively  great  height  and  vaat  bulk  on  rich 
'  I    marly  clay.    Its  stem,  in  average  situations, 
attains  a  height  of  from  fiO  to  70  Ibet ;  its 
'    bmnehee  ara  leoft  flesihlo^  and  MWbked,  yet 
j    have  a  very  close  roserablancc,  in  general  ap- 
I    pearanoe,  to  those  of  the  birch;  and  its  leaves 
I     hniw  %  da»kiiii>fMeii  odoar,  and  are  aboat  the 
same  slie  it  thoae  of  the  beech,  but  more  pointed, 
and  deeply  serrated, — and  they  continue  to  at!- 
i   liere  to  tike  braadiies  long  after  they  have  ceased 
I   to  cireobite  sap  or  perfbrm  their  vegetative 
I    functions.   It  may  be  trained  to  any  reasonable 
I    height;  and,  when  kept  trimmed  on  the  sides, 
I    it  becomes  crowded  with  brancblets  and  ve^ 
J    tbiek  with  foliage ;  it  ie  lees  refleetive  of  heat, 
I    and  affords  a  more  uniform  temperature  of  shade 
r    amd  shelter  than  a  pi'  oe  of  brick-wall ;  and,  for 
I    iheee  reasons,  jointly  with  the  persistency  of  its 
iMkiFfa,  it  forma  cseallent  aereen-ftnoea  for  the 
I     abeltering  of  gardens,  nurseries,  and  young  plan- 
I    tetioDS  firm  the  eeveiities  of  winter,  and  ip  e^oal 
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I  or  even  preferable  to  birch  for  planting  promis- 
cuou^y  or  in  alternate  rows  among  more  tender 
trees  in  exposed  sttuataoQlk  It  is  said,  by  some 
old  foresters,  to  he  peculiarly  grateful  to  hares 
and  rabbits,  and  to  l>u  much  disliked  by  deer.  It 
eeeas  not  generally  suited  to  the  forest ;  and  it 
tanks  far  below  many  other  hardy  trees  for  pur- 
poses (  f  r  rnaraont;  yet  it  may  be  advantageously 
grown  for  its  timber  on  some  poor  aoils  and  ex- 
posed sita«tioaa,and  would  group  somewhat  well 
with  other  trees  in  various  parts  of  parks.  It  is 
cnUivrvtcd  chiefly  fur  hedges  and  underwood; 
and,  lu  its  shrubby  state,  it  presents  so  close  a 
neemblanoe  to  dirubby  beebh,  as  to  be  readily 
distinguishable  only  liy  its  want  of  the  glussy 
varnish  whicli  coats  the  beech  leaves.  Its  forest 
timber  is  hard,  tough,  and  valuable  for  many 
useful  purpoeee,  but  oaa  seldom  be  obtained  by 
the  carpenter ;  and  its  underwood  timber  is  ex- 
cellent for  raill-cogs,  yokes,  het^ds  of  beetles,  han- 
dles ot  tools,  and  all  similar  oiijuots,  and  is  good 
fiiel,  makes  superior  charcoal,  and  yields  exoel- 
lent  potash.  It  may  be  propagated  either  from 
&ei<d<;  nown  in  autumn,  OT  bj  l^foiing  at  almost 
any  time  of  the  year. 

Thrse  peraianent  vnrieliei  of  tho  eomakon 
hornboam  are  in  cultivation;  but  they  poescsa 
interest  distinct  from  the  normal  plant,  chiefly 
on  account  of  their  peculiarities  of  foliage,  and  of 
some  (mrioos  easmpfifioations  wbidi  tb^  afford 
of  the  Jaws  of  vegetation. — The  cut-leaved  va- 
riety, C.  b.  iiicUa,  usually  attains  but  half  the 
hugbt  of  the  normal  plant.  The  variegated 
variety,  C,  A.  earM^afa^  neter  ooeun  in-  a  wild 
state,  and  usually  attains  a  maximum  height  of 
about  20  or  25  feet.  The  oak-leaved  variety,  C. 
b.  guerei/oliOf  was  introduced  from  Continental 
Europe,  and  is  oapable  of  rising  to  the  nme 
height  as  the  neraial  plants  and  blooms  in  Ha/ 
and  June. 

The  Amerioan  hornbeam,  Carpinut  ameri.xina, 
occurs  wild  in  America,  as  far  north  as  Nova 
Pcutia.  Xi  \v  1  Brunswick,  and  Lower  Canada,  and 
was  introduced  to  Britain  about  34  years  ago. 
It  is  the  most  elegant  of  all  the  hombMxns  in 
Britain;  but  it  never  exceeds  30  feet  in  height, 
and  seldom  attains  suiiicit  nt  rlimensions  to  rank 
as  a  forest-tree.  Its  branches  are  slender,  and 
oovered  with  a  brownish  spedded  burk,  and 
are  more  sparin^j  wmi  forth  than  those  of  the 
common  hornbeam;  and  iU  leaves  are  oblong, 
pointed,  of  a  palish-green  colour,  and  not  nearlj 
so  rough  as  those  of  the  oemmon  spedee. 

The  eastern  hornbeam,  Carpiniu  orientalis,  is 
a  native  of  the  Levant,  and  was  introduced  to 
Britain  upwards  of  a  century  ago.  It  seldom 
attains  a  hei^t  of  more  than  about  19  feet: 
and  has  a  sufficiently  agreeable  appearance 
amonsT  tall  shrubs  or  dwarfish  trees.    Its  leaves 
are  a  good  deal  smaller  tiian  those  of  the  com-  J 
mon  hornbeam;  ite  branolieBare  doeer  in  pro-  j 
portion  to  the  smallness  of  the  leaves ;  and  Its  i 
bark  is  more  spotted,  and  eontributes  a  little  io  | 
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piqtumcj  of  appearaaoe.  This  species  does  even 
better  tbaa  the  connoaoM  Ibr  a  deoidaoiie  oIoms- 

brenched  hedge,  either  to  be  kept  shorn,  or  to  be 
allowed  to  jrrow  with  natural  s<*r»pc and  luxuriance. 

HOIiNBLENDK,  or  Axpuiuols.  One  of  the 
■Mt  sbuadMit  sad  wMetf-diflbeed  ettbetume 
m  the  mineral  kingdma,  aezt  to  quarts,  febpar 
aad  mioB,  and  h  rcrj  remarkable  on  account 
of  the  various  forms  and  oomposttions  of  its 
or/ttele  aad  orjretelliae  partfdee,  and  of  ite  ex- 
eeediaglf  diversified  colours,  thus  giving  rise  to 
atmott  nnmbcrleAs  varieties,  many  of  wbiob  have 
obtained  distinct  appellations. 

TheprhaitiTe  femof  the  ipeoiee  is  aa  obBqoe 
rhombic  prism  of  124<>  30'  and  65°  30',  in  which 
tho  terminal  planes  are  indinH  t'l  the  ohtnao 
lateral  edges,  under  angles  of  lu^""  and  Tho 
fcnaer  ybnaa  are  eeiilf  developed,  hftkewgt 
from  its  crystals  and  crystalline  mas«ea ;  but  the 
latter  have  never  been  obtained  in  this  wav, 
having  been  inferred  from  calculation,  Tho 
oryetabofhegabieade  are  geaenJIy  long,  aad  dei- 
titate  of  regular  terminations  ;  they  rxre  often 
deeply  striat^Ml  longitudinally,  and  much  dis- 
pofed  to  intersect  each  other,  sometimes  in  such 
a  laeaasr  ae  to  ^ta  liie  to  a  ikmt45k»  or  to  a 
Blcllular  c.m position.  Perfectly  rfcrnlnr,  im- 
planted crystals  do  occur  occasionally  ;  and  these 
present,  for  the  most  part,  the  following  sbapoe: 
six-sided  priiaie,ft«ai  thetnuMalkmof  tbeaeale 
lateral  oi^r^cs  of  the  pri'^m,  acuminated  by  four 
planes,  corresponding  cither  to  the  lateral  edges 
or  to  the  lateral  fifhoes  of  the  prism ;  the  same  with 
an  acnmination  of  three  {rfanee;  the  same  with 

dihedral  summits;  and  the  primitive  form  with 
dihedral  terminations,  of  which  tho  faces  corre- 
spond to  acute  edges  of  the  prism.  The  massive 
varieties  frequently  offer  a  gnmalar  atraotnrs, 
in  which  the  individunk  arr  of  various  sizos, 
and  strongly  oohercut,  often  with  a  tendency  to 
a  daty  fracture ;  more  commonly,  however,  the 
composition  of  massive  varieliee  is  edttiasar,  the 

individital?  hF»ing  gomptinip^;  vpry  lone:;,  pnrallcl 
or  diverging,  and,  whoa  delicate,  producing  a 
rilky  losteCL  The  lustre  of  horaUende  is  vitre- 
ous, iaoKBtng  to  pearly,  upon  the  Iboes  of  cleav- 
age, in  the  varieties  po^^c^sinc^  pale  colniirs. 
Colour,  various  shades  of  greeu,  often  inclining 
to  brown,  wbite,  aad  bla^  with  every  inter- 
mediate shade;  nearly  traasparcnt  in  some  va- 
rieties; in  othi^rs  opaqne ;  brittle;  hardnf"?<«, 
about  the  Kiuie  with  tel.'<par;  specific  gravity, 
S'Oa  Thrca  varietiee,  analysed  by  BooMior^ 
gave  the  foOowiag  feralti  ^— 
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Of  those  varieties  of  the  present  species  which 
i  have  obtainaddiitiMlBaBMO,  aad  wbidifiaiaas 
systenu  of  wjneniegf,  bave  even  been  regsided 
as  forminfr  separate  species,  the  following  are  tie 
most  rematkable,  viz.,  hombieiuU^  trem^iU,  acti- 
M/A^aadoaitaiBkindaofaabeefeei.  HorakMi 
differs  horn  the  rest  principally  by  iu  dsrk, 
IdackiBh,  or  preenish  colours,  and  is  divided  into 
three  subvarieties,  beuaUtc  AomUeadt,  ambsm*  ' 
kmMmdt,  aad  komUtndt  dak^  Ibe  fink «» 
sists  of  black  and  perfectly-cleavable  crrst^ 
which  are  always  found  imbedded  in  basaltic  or 
volcanic  rocks;  the  second  refers  to  iioljedded 
oryetals  of  variotts  celoan,  bat  ahvajfe  of  4ik 
shades,  and  in  which  cleavage  is  less  easily  olv  ^ 
tained  ;  it  includes,  besides,  all  massive,  giuu- 
lar,  or  columnar  varieties,  except  such  as  an 
blaek,  eseily  €leafable,aad  Of  a  eUaliw  lutR 
which  have  been  distinguished  by  the  name  of 
carinthin.    ITornblende  slate  cornprebendi  laeli 
varieties  as  consist  of  minute  and  closelj-ajgre  , 
giledpoitielei,  oaited  ia  •noli  a  naaaer  at  ts  \ 
produce  a  slaty  fracture.   Tremolite  consists  d  \ 
the  pale  green,  grey,  bluish  and  white  varieOt*,  .| 
and  has  been  subdivided  into  c<mimon^aMiy,am^  ^ 
Ij^bfia,  aad pmnultir trwaolito.  Thefiistoonn, 
in  crystals,  rarely  with  perfect  terminations,  aol  , 
intTiassive  varirtie?;  the  Be(X>nd  in  oolumD:irc8iB' 
positions,  or  coarsely  iibroue,  with  a  hi^h  (kgne 
oftrampannegr;  thathiidiafaatovery  tbinor 
capillary  crystals  ;  and  the  fourth  consiiti  | 
granular  particles.    The  varieties  of  aeuaolite 
differ  from  those  of  tremolite  by  their  deep  (stM 
gtaas-greea)  oofaan;  The  aebsatUhwi  tMiail* 
and  asbestiform  actlnolite  form  a  passage  iat^ 
asbestos,  which  term  is  applied  not  onl|  ts  » 
nute,  oolttxnnar,  and  variously  interwovaa  iadiii*  | 
daabof  tUsspeeiea,  but  to  those  also  of  su|ite  ' 
or  pyrnTnnc,  and  may  be  ?Tiid  to  denote  rithffi 
peculiar  state  of  aggregation  in  these 
than  the  substance  of  a  distinct  mineral  Ihi 
best  orystab  of  basaltic  hornblende  come 
nenr  Tr^'jinirand  Tfplitr,  in  Bohemia.  Comtn^^ 
hornblende  abounds  in  Arendal,  and  other  fitf^ 
in  Norway  and  Sweden ;  a  Ught  greeabb  «fi# 
imbedded  in  granuhur  liBHrt»oe>  at  Tvgit, 
Finland,  has  received  the  name  of  j  n^mlu.  T?;? 
varieties  of  actinolite  and  tremolite  abosod  ia 
numerous  places  in  Bnrope  -,  the  ftraisr  etso^ 
ring  in  taloose  slate,  and  the  latter  in  limett'  - 
and  dolomite  rncks.    Tn  thi  I'nited  fitili* 
species  is  also  widely  disseminated. 

HORNED. PONDWEBD.—botaaisaDr  ^ 
nitkeUiei.   A  small  genus  of  aquatic  plssU.  << 
the  order  Fluviales.    The  marsh  species,^ 
nieheUia  paluttri$f  is  an  annual  iadigsa  ef  ^ 
dttehsa and  ponds  of  Britain.  ItBroetiid» 
deiif  fibrous ;  its  stem  is  ramose,  filifonn, 
ing,  and  about  IR  or  24  inclies  loug:  its  less* 
are  smooth,  acute,  and  very  narrow;  sad  * 
flowets  aia  apetakas,  aad  appear  iaJatf.  yf- 
plant  is  genmilj  sabiaimJ,  bat  nm  wi* 
bkion.  i 
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HORNED-POPPy  See  nouN-Popi-Y. 
HORNEM  AI^  ^  Li.  A  smaU  geous  of  beautiful, 
•anual,  «»>tio  plantt,  of  the  ifwort  Ihmiljr.  TIm 
two-coloured  ppjcies,  //.  licofor,  is  a  native  of 
India ,  and  was  iatroduccd  about  30  years  ago 
to  BntaiQ.  Its  stem  is  oaly  2  or  3  iaohes  high ; 
•lid  its  fiomtn  an  Uve,  uid  bloooi  from  Juno 
till  September.  Two  introduced  small  trailinf^ 
annuals,  the  one  hardy  and  the  other  requiring 
frame  or  greeahouse  heat,  are  assigned  by  some 
botaaiaktto  the  genathorMmaiaiAiMMl  byothera 
to  the  genus  tittmannia. 

HORNET,— scientifically  Vetpa  Crabro.  A 
dreadfully  waspish  insect,  of  the  diplopterous 
jUnnOj  of  hyineiioplen.  It  belongs  to  tbo  same 
genus  as  the  common  wasp;  and  h  the  fiercost 
sad  most  formidable  species  of  that  ferocious  and 
poison-sttnged  genus.   Its  length  is  about  one 
inch;  it  hmd  is  AxItous,  bat  hM  ft  joUow  front ; 
its  thorax  has  a  black  ground-colour,  and  fnl- 
TOtts  spots ;  and  its  abdomen  has  blackish-brown 
rings,  and  is  marked  with  a  yellow  band,  dotted 
with  two  or  three  blaok  pi^ikti  on  its  posterior 
margin.   This  insect  was  formerly  abundmt  in 
many  parts  of  England ;  but  it  is  now  becoming 
Mann  in  aome  of  those  parts ;  and  It  twnuto  bo 
qnite  ttaknoini  in  Seotland.  It  reeomblca  the 
common  viisp  In  r^-meral  habits  ;  but  difTers 
from  it  in  some  particulars.  Its  retreat  is  the 
I  hollein  «f  treee,  holes  in  waUi^  bems,  garrets, 
and  mnilar  places ;  its  nest  is  rounded,  formed 
of  coarse  materials,  and  similar  in  colour  to  a 
dead  leaf;  and  its  honey-combs  are  few  in  num- 
ber, and  oonnected  toi^ether  by  moani  of  a  kind  of 
piUaia.  The  homotaatOfalljIiNdib  like  other  in 
soct-i  of  its  triho.  upon  the  nectareous  juices  of 
flowers  and  fruits;  but  it  usually  practises  a  trucu- 
l«ntattd  'thie?iab  method  of  obtaining  them,  and 
habitually  attacks  hive-boes  and  other  honey- 
gathi-rin??  hvinenoptcrs,  and  sucks  the  honey 
and  moisture  from  their  bodies.   It  particularly 
ohallenges  the  notice  of  fiurmen  and  cottiers  by 
it!  devastation!  among  hooey-bees,  and  by  its 
occasional  attacks  upon  horses  and  cattle.  The 
sting  of  the  hornet  occasions  great  pain;  and 
this  wamj  be  allerlated  in  cattle  hf  the  aniUoa- 
tion  of  warm  vinegar, — and  ia  horfe%  bj  the 
ftpplioation  of  oil  of  turpentine. 
HORN-GRASS.  See  Csbatochloa. 
HORN  09  PUtlTFT.  See  Fioia. 
HOBN'-POPPY,— botanically  Olaueimiu  A 
gvnun  of  very  showy,  hardy,  annual  and  biennial 
plants,  of  the  poppy  family. 

The  jellow  horn  poppy,  Cfletueivm  fmwm  or 
Glnttciitm  luteum,  m  a  biennial,  and  pi   \  s  wild 
on  the  sandy  shores  of  Britain.    Its  riM>t  is  fusi- 
furin  ;  its  stem  is  cylindrical,  branched,  leafy, 
Tery  glanoons,  and  abottt  S  or  3  feet  high;  its 
jr»dical  leaves  are  numerous,  petiolate,  greyish, 
pinnatifid,  lyrate,  cut,  hairy,  and  about  a  spnn 
long ;  its  stem  leaves  are  sessile,  lobcd,  cut,  loki 
rough,  and  oompamtlfelj  ehert  and  broad ;  ita 
flowera  are  yellow,  and  ^read  ont  in  the  manner 
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of  the  common  poppy,  and  bloom  from  June  till 
October ;  and  its  pod  is  d  or  lu  inches  long, 
oomd,  looghiah  with  minate  tubercles,  and 
somewhat  fiiinilar  in  appearance  to  a  horn, — and 
hence,  jointly  Willi  the  flower,  giving  the  plant 
the  popular  name  of  horu-poppy.  The  whole 
plant  is  very  glanooos ;  and,  wh<Hi  broken,  emits 
a  large  quantity  of  yellow  juice. 

The  purj)le  horn-poppy,  (Jiaucium  Pltcenioeum^ 
called  by  Liunwus  Olauciiim  corniculcUumj  is  a 
ram  nativB  annnal  of  the  sandy  fidds  of  some 
parts  of  England.  Its  root  is  tapering  ;  its  stem 
is  more  erect  than  that  of  the  yellow  species,  and 
is  covered  with  spreading  hairs,  and  has  usually 
a  height  of  about  8  or  3  feat ;  its  loaves  are  ob- 
long, hairy,  pale  green,  and  deeply  and  irre- 
gularly pinnatifid, — and  the  upper  ones  are 
sheathing ;  the  flowers  have  hairy  pedicles,  hairy 
calyxes,  and  rich  scarlet  coloured  petals,  marked 
at  the  lia  e  'vit}^  an  oblong  Mick  spot,  and  both 
narrower  and  smaller  than  those  of  the  yellow* 
species, — and  they  bloom  in  June  and  July ;  and 
its  pod  is  proftisely  armed  with  small,  rigid, 
silky  bri^tlf'?!.  '*  The  foliage  of  thia  plant,"  re- 
marks Miller,  "  is  very  elegant,  and  might  be 
introdaoed  by  way  of  ornament  to  fornitnre 
with  great  i^vaatage,  being  very  pictures^iue  ; 
it  may  also  be  wrought  into  patterns  for  silks, 
and  painted  upon  poroohun,  where  it  would  have 
a  very  good  effect.**  A  variety  of  this  species, 
with  yellow  and  red  flowers,  and  only  about  15 
inches  high,  and  cnWcd  G.  p./iartjiorum,  was  in- 
troduced about  24  years  ago  from  Tauria. 

The  violet  horn-poppy,  Glauaum  vioheeum,  is 
a  somewhat  scarce  auuual  indigen  of  the  com- 
Holds  of  Eii^rlnnd.  Its  root  is  slender  ;  its  stem 
is  erect,  cylindrical,  smooth,  and  about  a  foot 
high;  its  kaves  are  commonly  opposite,  of  a 
lucid  dark  green  oolftur,  and  twice  or  thrice  pin- 
natifid :  its  flowers  come  out  on  slender  pedun- 
cles from  the  wings  of  the  leaves,  and  have  a 
brilHant  violet  blue  colour,  and  a  splendid  appear- 
ance, but  are  exceedingly  fugacious,  seldom  last- 
ing longer  than  3  or  4  hours ;  and  its  pods  are 
oylindrical,  2  or  3  inches  long,  and  clothed  with 
siaall  bristly  prickles. 

Two  species,  the  red  and  the  tawny,  CHawfiutn 
rnintm  and  (Vnn^-nDu  fnlncm,  the  former  a  red- 
flowered  annual  of  about  a  foot  in  height,  and 
the  latter  an  orange-flowered  biennial  of  about 
two  feet  in  height,  have  been  introduced  from 
the  south  and  south-east  of  Europe.  All  the 
species  are  readily  propagated  from  seeds,  in  the 
cfdinary  manner  of  hardy  annnals. 

HORNWORT.   Sec  Cebatopoyllcm. 

HORSE, — scientifically  E<pnts.  A  conus  of 
quadrupeds,  of  the  uncleft- looted  family,  thick- 
dtinned  order,  hoofbd  tribe,  and  suck-giving  class 
of  vertcbrated  animals.  It  comprises  six  si^ecics, 
—  V-fu>tA  cnhallus  or  tho  proper  horse.  E.  au'/wx  or 
the  ass,  />.  /lemioniis  or  the  dstigguutai,  E.  zebra 
or  the  aebra,  B,  fuoe^  or  the  oouagga,  and  £. 
tnontantu  or  the  onagga  or  dauw.  The  charac- 
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tera  which  distinguish  these  species  from  one 
another,  thoagh  anfficitnt  for  the  purposes  of  the 
naturallBt,  possess  exceedingly  little  anatomical 
importance ;  and  the  chiof  of  them  nre  ?nperficial, 
and  consist  in  the  C'jniparative  size  of  the  cars, 
the  length  and  texture;  of  the  hair,  and  the  distri- 
bution of  the  external  colours.  But  all  the  in- 
ternal characters  of  the  several  species  are  so 
muoli  alike,  and  even  the  tise  of  the  individuals 
of  a  sp.'ci'.'s  is  SD  remarkably  varialile.  that  the 
most  skilful  comparative  anatomist  is  scarcely 
able  to  distinguish  a  species  from  the  inspection 
of  a  few  ei]iiin  j  bonei;  Fossil  equi,  also,  possess 
only  such  characters  as  render  it  exceedingly 
difficult  to  determine  whether  they  belonged  to 
extinct  or  to  existing  species.  Four  of  the 
existing  spocics  of  equi  arc  nn  loniesticated  ;  the 
ass  species  and  a  hybrid  between  it  and  the  pro- 
per horso,  form  the  sabjeets  of  onr  articles  Asa 
and  Mulb;  and  only  the  proper  horse  species, 
EijU'u  cabaUus,  forou  the  proper  nilgeot  of  the 
present  article. 

Hiatort)  cf  ihc  Jlorte. — Fossil  bones,  sapposed  by 
some  ^ologists  to  be  those  of  the  horse,  nave  been 
found  in  variotis  parts  of  the  world,  baried  deep  in 
depositions  of  an  older  date  tliAn  the  era  of  the  crea- 
tion of  man.  Some  also  have  been  recently  discovered 
in  An^eriri^.  mixcil  with  those  of  extinct  species  of 
animals;  and  a  Large  quantity  occur  in  the  celebrated 
Kirkdale  cave  in  Yorkshire,  mixed  with  tbOSS  of  the 
ox,  the  deer,  the  elephant,  the  ^^oooeros,  and  the 
hyaena.  But  the  Amerieaii  speclment  belonged 
fitliiT  to  an  crtinrt  sprrics  of  the  horse  peJiii«,  or  to 
M'l  extinct  rare  of  an  existing  species;  uiul  tin*  Hrit- 
ish  spi'ciaipiis  seem  to  have  heloiipctl  to  animals  which 
lived  in  a  very  ditferent  climate  from  that  which 
Britain  now  enjoys.  Biiekknd  remarks,  too,  thai 
the  latter,  as  well  as  thciee  of  other  aninials  found 
along  with  them,  appear  to  bsve  been  fractured  1^ 
tlif  1i  vieiia.  in  order  to  tlu'  exlrHClion  of  their  marrow; 
and  he  tnfcrii,  from  the  lot.il  itli^encc  of  human  bones 
in  their  vicinity,  com'nned  with  the  known  passion 
of  the  bjnena  for  plundering  human  burying-grounds, 
that  the  fossil  horses  of  Britain  must  have  lived  at 
a  time  prior  to  this  country  being  inhabited  by  man. 
So:ne  apparently  equine  fossil  bones,  likewise,  have 
been  found  at  Hatfield  in  York^liire,  ntul  in  the  Isle 
of  Dog!)  in  Midilk'^ex ;  but  they  have  ait  obscurer 
chnrarter  than  those  of  the  Kirkdale  cave. 

Some  naturalists,  partly  on  the  evidence  of  the 
wide  diffhsioa  of  the  equine  fomll  booes,  and  partly 
on  that  of  the  known  adaptation  of  the  living  i-  'i  ,1  to 
widely  (litTercnt  climate*  and  countries,  coiitenti  iliat 
the  lio--e  is  a  sort  of  e«"eral  native  of  the  world. 
Dr.  Fleming,  for  example,  says,  *'  That  the  horse 
should  be  regarded  es  indigenous,"  in  BriUda,  "  need 
scarcsly  require  proofs  it  lives  and  propagates, 
nearly  m  a  utate  or  nature,  in  the  Highlands  of  Seot- 
liind,  fXTid  tlio  Zftla!id  Islands;  and  the  rt'Tniir-^  of 
the  speeit!*  occur  jis-ociutcd  with  tliosc  of  the  most 
ancient  of  our  quadrupeds."  Hut  the  equine  fossil 
bones  c.iiinot.  in  even  one  instance,  be  certainly  iden- 
ti!i«;4  with  the  Eiiuh$  cafwlluM ;  md  the  eaisting 
adaptation  of  the  oome  to  different  countries  and 
climates,  i*.  in  some  instances,  the  Mfsatt  of  direct 
processes  of  accliniataf ion,  aiul,  in  many,  the  aecom- 
panimeiit  of  the  diversitiet  uf  ebaracter  und  the 
peculiarities  of  constitutiot.  which  determine  the 
varieties  or  bree(U  of  the  species.  Sec  the  articles 
AccUNATATtoN  of  ANiNAi.sund  BREEDING.  "  Na- 
ture." remarks  Winter,  **  has  bet>towed  on  this  noble 
auimal  a  constitution  capable  of  withstanding  the 


vicissitudes  of  a  wide  range  of  temperature ;  and  so 
extensive  is  Ids  geographical  distribution,  so  numer- 
ous his  varieties,  that  it  has  becwDe  impossible  to 
declare  with  certainty  either  bis  primitive  count ly 
or  his  original  breed.  He  has  extended  himself, 
apparently  with  equal  facility,  over  lands  character* 
ized  by  great  diversity  of  soil  and  (Imii  i'.;;  and  bis 
numerous  varieties  or  breeds  i»eem  to  tlouriah  alike 
in  localities  to  w  hich  they  have  been  gradudly  BO- 
delled  by  the  hand  of  time,  tbnongb  the  succession 
of  numbertess  generations."  Hence,  even  the  great 
majority  of  natiiralist-i  ul-jn  stippmp  t*ic  horv  to 
have  originutly  e^istt^'d  witinn  narrow  limits,  iliuer 
widely  in  opinion  as  to  the  particular  region  of  hu 
native  country.  Some,  looking  at  the  emriiei^t  his- 
torical mention  of  the  horse,  identify  that  region 
with  Egypt;  some,  looking  aft  the  niiesfe  ensting 
natural  breed  of  the  spedes.  identify  it  wMi  Anbia; 
and  some,  looking  at  the  most  decided  modern 
instances  of  a  truly  wild  condition,  identify  it  witb 
the  l)arrcn  steppes  of  Criro  Tartary.  The  la-t  of 
these  classes  is  the  most  eminent,  and  boesta  the 
names  of  Hunboldi  Psllas,  aod  eihcfB  «f  gieBtesl 
distinction. 

Wild  horses  are  topposed  by  Cuvier  to  exist  only 
in  plrtces  wht  :  >  '1m  y  were  formerlv  domestirattd, 
and  were  afterwards  set  free  from  all  restraint;  >et 
they  occur,  in  great  troops,  not  only  in  Americik, 
wh«re  they  are  known  to  have  descended  frou  a 
domesticated  stock,  but  in  manv  parts  of  Asia,  and 
even  in  some  parts  of  Africa  ana  of  eastern  Europe. 
The  droves  of  wild  horses,  in  the  bleak  and  inhosi^n- 
t«hl>'  steppes  of  Tartary,  are  prodigious  in  number, 
and  do  not  possess  a  trace  of  domestication.  The 
wild  horses  of  Thibet  are  about  13  hands  high,  snd 
of  a  prerailio^ly  fown  coloar,  and  have  thick,  short, 
and  well-earned  heads;  and  those  of  the  eountty 
l»etwc€n  the  .Taik  and  the  Wolga,  have  colours  rang- 
ing between  fawn  and  reddish-brown.  Wild  huri>es 
liHve  been  seen  in  northern  China,  in  central  Africa, 
a  f!  even  in  the  Hungarian  part  of  eastern  Europe. 
'  riiere."  says  Riesbcck,  in  reference  to  the  last  of 
these  rnions.  **  vou  owM  with  deserts,  in  the  midst 
of  wliien,  as  in  tlicse  of  Tartary^are  troops  of  wild 
hoTsees  these  beasts  are  sohII,  fifh^  but  not  basdp 
some." 

The  wild  liorsc*  of  .Xmerica  sprang  originally 
from  a  dozen  individuals  which  were  let  loose  by 
the  Spaniards  at  the  relinquishment  of  Uucnos  Ayres, 
and  from  such  other  individuals  as  afterwards  joined 
that  small  stock;  and  they  have  eventually  multi- 
plied into  such  numbers,  and  spread  them^eh  >  fn  rn 
tract  to  tract  with  such  freedom,  that  they  are  Jiww 
to  be  found  throughout  the  extensive  savannahs  er 
prairies  of  all  the  oentnd  parts  of  South  America, 
and  beyond  the  isthmus  of  Panama,  and  even  sritbia 
the  crciit  North  American  basin  of  the  JMissisMppi. 
Tliey  associate  in  larj^e  iierd#;  and  display  luucb  of 
tlie  higli  spirit  of  tl.  Spanish  breed  from  which  tbey 
have  sprung;  and  often  perform  evolutions  of  great 
nobleness  and  beauty.  "  Instead  of  flying  as  the 
deer  and  other  timid  animaisi  they  gallop  round  in 
compact  masses  of  many  thousands,  apparently  for 
the  purpose  of  recornioitering  the  strangers,  and  fre-  , 
qucntly  advance  boldly  to  witliin  a  few  yards  <i<  the  , 
line  of  march,  when  they  halt  to  gaze  at  the  troop*, 
snorting,  and  showing  every  sign  oi  astoiii.>hinent  and 
displeasure,  especially  at  the  sight  of  cavalry."  Soias 
wild  horses  recently  wandered  in  the  foresu  of  sobm 
parts  of  Jamaica  and  Hayti ;  and  a  few,  which  hefC 
sprung  from  dome>ti<'a*.  n  i;  flividuals  let  loose  by 
coloiiihti.  in  the  ii.eve»uh  dtcHd  of  last  century,  still 
exi^t  on  tbe  Falkland  Islands. 

The  earliest  allusion  to  tbe  horse  is  an  inddenui 
mention  of  mules — the  hybrid  offspring  of  hiin  snd 
(he  ass — in  the  Mosaic  iiotice  of  Anah,  the  son  of 
Zibeon,  and  a  contemporary  of  Isaaci  tbe  earliest 
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eipreu  mention  of  biin  rnronla  that  "Joseph  ^ave 
the  Egyptians  breuii  in  exchange  for  horneit,  and  fur 
the  tloclcit,  and  for  the  cattle  of  the  herdK,  and  for 
the  aitscH;"  and  the  earliest  notice  of  hia  having 
become  so  domesticated  and  trained  as  to  be  ridden, 
occurs  in  Jacob's  dying  benediction  on  his  sons, — 

I  **  Dan  shall  be  a  8er|)ent  by  the  way,  an  udder  in  the 
path,  that  biteth  the  horse  heels,  so  that  his  rider 
shall  fall  backward."  Uut  the  well-known  descrip- 
tion of  the  war-horse  in  the  book  of  Job.  indicates 
that,  in  the  days  of  that  patriarch,  the  horse  had 
become  as  superb  a  trained  animal  as  in  our  own ; 
and  it,  at  the  same  time,  so  immeasurablv  transcends 

I  all  uninspired  poetry  in  beauty  and  sublimity  ns  to 
corer  the  early  history  of  the  horse  with  a  f>eculiar 
and  mo*t  dazzUni;  glory,— only  the  word  "  thunder" 
in  our  common  English  version  of  the  pa*s«i;e,  must 
be  substituted  by  the  phrase  "  beautiful  mane," — 
and  whoefer  has  observed  the  effect  of  a  spirited 
horse's  mane  at  a  moment  of  excitement,  will  appre- 
ciate the  allusion  to  it: — "  I  fast  thou  given  the 
horse  his  strength?  Ha^it  thou  clothed  his  neck 
with  his  beautiful  mane?  Canst  thou  make  him 
afraid  as  a  grasshopper?  The  glory  of  his  nostrils 
is  terrible.  He  paweth  in  the  valley,  and  rt-joiceth 
in  his  strength.  He  goeth  on  to  meet  the  armed 
men;  he  inocketh  at  fear,  and  is  not  affrighted; 
neither  tumcth  he  bark  from  the  sword. '  The 

I  quiver  rattleth  against  him,  the  glittering  spear  and 
the  shield;  he  swalloweth  the  ground  with  fierce- 
ness and  rage;  neither  believeth  he  that  it  is  the 
sound  of  the  trumpet.  Hesaith  among  the  trumpets. 
Ha!  ha! — and  he  smelleth  the  battle  afar  off,  the 
thunder  of  the  captains,  and  the  shouting." 

Horses  appear  from  this  passage  in  Job  to  have 
been  then  used  for  the  purposes  of  war;  they  appear 
from  another  passage  in  Job  to  have  been  then  used 
also  for  hunting;  and  they  appear,  from  a  passage  in 
reference  to  the  king  of  tgypt,  in  less  than  20  years 
afterwards,  to  have  been  distributed  into  the  three 
classes  of  select  chariot  horse,  common  chariot 
horse,  and  cavalry  horse,  — "  Pharaoh  took  six 
hundred  chosen  chariots,  and  all  the  chariots  of 
Egypt,  and  captains  over  every  one  of  them ;  and 
the  Egyptians  pursued  after  the  children  of  Israel. — 
all  the  horses  and  chariots  of  Pharaoh,  and  his 
horsemen,  and  his  army." 

The  horse,  probably,  was  first  domesticated  in 
Central  Asia,  and  spread,  in  his  domesticated  state, 
from  <,"**hmere  nn«i  the  Upper  Oxus  to  China,  India, 
and  Egypt,  and  first  underwent,  in  the  last  of  these 
countries,  those  proceskrs  of  artificial  improvement 
which  issued  in  his  finest  breeds.  "  To  ancient 
Egypt,"  remarks  Colonel  Smith,  "  we  appear  to  be 
indel)ted  for  the  first  systematic  attention  to  reviv- 
ing and  improving  the  breeds  of  horses.  Numerous 
carved  or  outlined  figures  represent  steeds  whose 
symmetry,  beauty,  and  colour  attest  that  they  arc 
designed  from  high-bred  type*."  The  Israelites 
were  forbidden  to  use  horses  for  either  battle  or 
pleasure,  and  commanded  to  hamstring  such  as  they 
captured  in  war;  yet,  about  five  centuries  after  their 
exodus  from  Egypt,  they  so  fondly  domesticated 
horses  and  so  greatly  multiplied  them  that  Solomon  had 
1,400  chariots  and  I "i.OOO  cavalry.  The  Egyptians, 
the  Ethiopians,  the  Medes,  the  Persians,  and  the 
Greeks,  successively  paid  great  attention  to  horses, 
and  maintained  them  in  a  spirited  and  well-trained 
condition  for  the  purposes  of  war  and  of  the  chu«e ; 
the  Greeks  introduced  either  fine  breeds  of  horses 
themselves,  or  a  taste  for  possessing  and  improv- 
ing them,  into  Arabia.  Rarbary,  Spain,  and  South- 
ern Italy;  and  the  Romans  afterwards  diffused  them 
throughout  the  central,  the  western,  and  the  northern 
parts  of  Europe. 

When  Julius  Caesar  invaded  Britain,  horses  were 
possessed  in  large  numbers  by  the  Britons,  and  were 


in  a  state  of  high  discipline  for  the  draught  of  the 
wnr-cliuriot.  and  excited  so  much  iidmiration  in  the 
conqueror,  that  he  took  some  with  him  to  Rome  in 
order  to  improve  the  Roman  breeds.  Whether  the 
Uritons  obtained  their  breed  from  Continental  Europe, 
or  whether  they  had  worked  it  out  by  assiduous  at- 
tention to  cros.sing  from  the  aborigines  of  the  present 
shelties  of  Scotland,  or  ponies  of  Wales,  or  hobbies  of 
Ireland,  is  not  known.  The  multitudes  of  horses  of 
various  breeds  introduced  to  Uritain  by  the  Romans, 
would  more  or  less  intermix  with  the  British  horses, 
and  gradually  change  their  character;  so  that  the 
latter  must  have  eventually  become  a  compound  of 
the  true  British  breed,  and  the .  breeds  of  Gaul, 
Spain,  Italy,  and  other  parts  of  the  Roman  Empire. 
In  the  7tn  century,  according  to  Bede,  '*  the 
bishops  and  otliers  in  England  rode  on  horseback, 
who  until  then  were  wont  to  go  on  foot;  and  even 
then  it  was  only  on  urgent  occasions  that  they  thus 
rode;  and  they  used  mares  as  a  mark  of  humility, 
the  mare  generally  not  being  so  handsome  or  so 
much  valued  as  the  horse."  In  the  reign  of  Alfred 
the  (ireat,  a  public  oDicer,  called  the  Horse-Thane, 
was  appointed  for  the  special  purpose  of  attending  to 
the  improvement  of  the  breeds  luid  discipline  of  the 
horse;  and  in  suluequent  reigns,  this  officer  was 
always  kept  near  the  person  of  the  monarch.  Athel- 
stan,  the  natural  son  of  Alfred,  received  from  France 
several  German  running  horses,  and  seems  to  have 
crossed  them  with  the  British  breeds,  and  soon 
placed  so  great  a  value  on  the  latter  as  to  prohibit 
their  exportutinn  in  any  way  except  as  royal  presents. 
"  It  is  not  unlikely,"  remarks  Vouatt,  "  that  even 
at  this  early  perio<l,  the  beautiful  effect  of  the 
English  soil  and  climate,  and  care  in  the  improve- 
ment of  the  horse,  began  to  be  cvi<lent ;  for  the  ex- 
perience of  every  uge  has  proved  that  there  are  few 
countries  in  which  the  native  breed  has  been  render- 
ed so  much  more  valuable  by  the  importation  of  a 
foreign  stock,  and  every  gixxl  quality  of  a  foreign 
race  so  certainly  retained,  as  in  England." 

William  the  Conqueror  owed  the  victory  of  Hast- 
ings, in  a  main  degree,  to  the  superiority  of  his 
cavalry ;  and  the  barons  who  accompiuiied  him, 
being  made  landowners  of  a  very  con»ideruble  por- 
tion of  the  kingdom,  rapidly  ditfused  a  valuable  mix- 
ture of  the  characters  of  the  Xorman  and  the  Spanish 
horses  among  the  British  breeds.  A  piece  of 
Buyeux  ta|)estry,  woven  in  the  time  of  William  the 
Conqueror,  contains  a  figure  of  a  horse  drawing  a 
harrow,  and  is  the  earliest  record  of  the  horse  hvivg 
used  in  field  labour;  and  a  Welsh  law  of  nearly  the 
siiinc  period  forbade  farmers  to  plough  with  horses, 
mares,  or  cows,  and  enjoined  them  to  plough  only 
with  oxen.  In  1121,  the  fir^t  record  occurs  of  the 
introduction  of  an  Arabian  horse  to  Britain;  and 
during  the  crusades,  large  importations  ot  horses 
were  made  from  the  Levant.  The  regular  traffic  in 
horses  in  the  home-markets  of  England  now  com- 
menced ;  Smithfield  was  devoted  to  the  purposes  of 
horse-jockeyism,  horse-racing,  and  tilting ;  and  deal- 
ing in  horses  became  a  regular  avocation,  and  speedily 
fortified  and  disgraced  itself  with  some  ptactici-s  of 
trickery.  '*  Everv  Friday,  except  some  festival  ; 
intervene."  said  Vitzstephen  about  this  period, 
"  there  is  a  fine  sight  of  horses  brought  to  be  sold. 
.Many  come  out  of  the  city  to  buy  or  look  on, — to 
wit,  earls,  barons,  kriglits,  and  citizens.  It  is  a 
pleasant  thing  to  behold  the  horses  there,  all  gay 
and  sleek,  moving  up  and  down,  some  on  the  amble, 
and  some  on  the  trot.  Here  also  are  colts,  yet 
ignorant  of  the  bridle,  which  prance  and  bound,  and 
give  early  signs  of  spirit  and  courage.  Here  also  | 
are  managed  or  war  horses,  of  elegant  sha[>e,  full  of  ' 
fire,  and  giving  every  proof  of  a  generous  and  noble 
temper.  Horses  als<i  for  the  cart,  dray,  and  plough, 
are  to  be  found  hero,  and  mares  big  with  foul,  and 
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othefn  with  tbeir  colts  wantonly  running  by  tbdr 
•ide«." 

Edward  II.  procured  drauf^ht  horse*  from  Flan- 
den*,  and  cavalry  horses  frotn  Spain  and  Italy;  and 
considerably  improved  the  English  breed*.  In 
several  succeedinjj  reigns,  public  ordinances  were 
promulged,  and  many  private  enterprises  conducted, 
for  improving  the  breeds;  and  in  the  reigns  of  Henry 

VII.  and  the  three  succeeding  monarchs,  in  particu- 
lar,  stallions  were  imported  from  Spain  and  Barbary, 
to  improve  the  beauty,  spirit,  and  fleetness  of  the 
breeds,  and  from  Denmark  and  the  Netherlands,  to 
improve  their  strength  and  size.  In  the  reign  of 
Henry  VIII.,  either  Darbary  horses,  or  descendants 
from  them,  were  expressly  used  for  raring,  and  the 
system  was  commenced  of  promoting  the  character- 
istics which  are  technically  designated  blood.  In 
the  reign  of  Elizabeth,  horses  were  first  used  for 
drawing  coaches;  and  they  speedilv  became  so  highly 
appreciated  for  this  purpose,  and  were  so  rapidly 
bought  up,  and  rose  to  so  enormous  a  price,  that  a 
riuestion  was  raised  in  parliament  whether  the  use 
of  coaches  should  not  be  restricted  to  the  higher 
classes.  "  This  fashion,"  remarks  Youatt,  "would 
have  produced  an  injurious  effect  on  the  character  of 
the  English  horse;  it  would  have  too  much  cncour> 
aged  the  breed  of  the  heavy  and  slow  horse,  to  the 
comparative  or  almost  total  neglect  of  the  lighter- 
framed  and  speedy  one;  but  gunpowder  having 
been  invented,  and  heavy  armour  beginninij  to  be 
disused,  or  at  this  period  having  fallen  into  almost 
perfect  neglect,  a  lighter  kind  of  horse  was  ncces- 
Mry  in  order  to  give  effect  to  many  of  the  manoeuvres 
of  the  cavalry.  Hence  arose  {he  light  cavalry — 
light  compared  with  the  horsemen  of  farmer  days — 
heavy  compared  with  those  of  modem  times;  and 
hence,  too,  arose  the  lighter  horse,  which,  except 
for  a  few  particular  purposes,  gradually  superseded 
the  old  heavy  war  and  draught  horse." 

James  I.  pursued  the  system,  begun  in  Henry 

VIII.  '«  time,  of  improving  "  the  blood"  of  the  be^t 
breeds ;  he  procured  from  Barbary  a  set  of  remark- 
ably fine  nrnren,  significantly  known  as  the  royal 
mares,  and  distinguished  by  eminent  purity  of  breed, 
and  peculiar  excellence  of  form;  and  he  made  an 
attempt,  though  a  totally  unsuccessful  and  even  a 
disparaging  one,  to  introduce  the  Arabian  breed. 
Regular  race-courses  were  either  established  or  im- 
proved at  Gartcrly,  Croydon,  Enfield-Chase,  and 
Stamford ;  and  racing  was  practised  on  systematic 
principles  and  according  to  fixed  and  well-defined 
rules.  Charles  I.  encouraged  raring,  and  established 
the  race-course  of  Newmarket;  and  even  Cromwell, 
in  spite  of  both  bis  own  sternnesa,  and  the  austerity 
of  his  age,  so  far  countenanced  this  sport  as  to  keep 
a  stud  of  race-horses.  The  Restoration  gave  a  new 
impulse  to  racing,  and  to  the  improvement  of  the 
horw.  The  Arabian  breed  was  reintroduced ;  ami, 
after  being  fairly  tried,  began  to  establish  its  great 
modem  celebrity.  "  From  that  time  to  the  present, 
bv  a  judicious  mixture  of  crossings  of  the  native  and 
tfie  eastern  horses,  in  different  degrees  of  consangui- 
nity, according  to  the  diiferent  purposes  for  which 
thc^  arc  required,  we  now  stand  unrivalled  among 
nations ;  and  we  now  send  our  breeds  back  to  east- 
ern countries,  to  meliorate  that  '  blood '  which  we 
originally  borrowed  from  them." 

77ie  Anatomy  of  the  Htirte. — Supposing  the  bones 
stripped  of  the  flesh  and  other  soft  parts  with  which 
they  are  invested,  and  yet  connected  together,  either 
by  their  own  natural  ligaments,  or,  artificially,  by 
means  of  wires;  in  that  state  they  constitute  a  nkele- 
tnn :  the  study  of  the  mechanism  of  which  it  is  that 
lays  the  foundation  of  all  our  anatomy.  The  figure 
of' the  skeleton  of  a  horse  in  Ptate  XXlX.  will  con- 
vey  a  very  correct  iilea  of  the  outworks  of  his  anato- 
my, and  at  the  same  time  enable  us  to  fill  up  tbe 


outline  comprehensibly,  and  we  hope,  profitably  and 
satisfactorily,  to  our  readers.  A  general  view, 
either  of  the  skeleton  or  the  complete  horse,  will 
show,  that  the  entire  body,  leaving  out  the  head  And 
neck,  will  come  pretty  correctly  within  tbe  limits  of 
a  square;  a  configuration  we  sfiall  find  it  useful  to 
remember ;  because  it  vrill  at  once  enable  us  to  form 
tolerably  correct  notions  concerning  proportion.  For 
example,  we  shall  find,  on  dividing  this  square,  that 
a  horizontal  line  drawn  through  its  middle  will  about 
include  the  trunk  within  tbe  superior  division,  tbe 
limbs  within  the  inferior ;  and  again,  a  perpendicular 
line  drawn  through  the  middle  of  the  sqiuu-e  will  bi- 
sect  tbe  body  into  two  equal  parts,  and  fall  upon  a 
plane  ground  surface  at  a  point  equidistant  from  the 
four  points  of  tread.  The  trunk,  or  middle  piece  of 
the  skeleton  is  supported  by  four  columns,  tbe  limbt; 
which,  th(Migh  some  of  their  component  pieces  are 
placed  in  different  directions,  descend  in  and  form,  in 
the  aggregate,  direct  perpendiculars:  they  support 
the  trunk  in  about  an  equal  ratio,  but  tbe  weight  of 
the  neck  and  head  desrvnd  chiefly  upon  the  fore 
limbs,  in  consequence  of  their  elevation  upon  and 
junction  to  the  anterior  part  of  the  trunk. 

We  divide  the  skeleton,  in  our  description,  into 
trunk,  head,  and  ertremitiei. 

The  Tronk  comprise*  the  fpine,  thorax,  and 
pehit. 

The  Spime  comprehends  the  long  chain  of  irregu- 
lar bones  extending  from  the  bead  to  the  tail;  it  i» 
the  part  vulgarly  denominated  the  backbone:  al> 
though  it  no  more  belongs  to  the  back,  exclusively, 
than  it  does  to  the  neck,  tbe  loins,  or  the  tjul ;  in 
fact,  of  all  these  parts  it  constitutes  the  bony  fabric. 
Its  bones,  whose  number  in  all  amounts  to  30,  are 
denominated  vertebra  (from  verto,  to  turn).  Seven 
of  them  belong  to  the  neck,  and  are  thence  called 
cervical ;  18  to  the  back,  and  are  named  dortat;  and 
five  to  the  loins,  denominated  lumbar. 

The  Cervical  Vertebra  give  form  and  length  and 
support  to  tbe  neck.  Tbe  first  of  them  is  connected 
with  the  occipital  bone;  (the  bone  forming  the  poll 
of  the  head;)  the  last  is  joined  to  the  first  of  the 
dorsal  vertebree:  the  intervening  bones  are  linked 
one  with  another.  These  vertebne  are  larger  and 
admit  of  more  motion  between  them  than  either 
of  the  other  classes;  hence  it  is  that  the  neck  be- 
comes a  very  moveable  part.  A  horse  can  look,  and 
turn  his  head  almost  directly,  either  to  the  right  or 
to  the  left,  and  can  also  extensively  raise  or  depress 
his  head ;  and  in  almost  every  movement  of  the  head, 
tbe  neck  partici  petes,  or  rather  we  may  say,  is  prin- 
cipally concerned  in  its  performance. 

The  DotmI  Vertebra  give  form  and  strength  to 
the  back.  They  are  smaller,  and  have  not  so  mitrh 
freedom  of  motion  as  those  of  tbe  neck,  but  are 
more  numerous.  They  are  connected  one  with  ano- 
ther, with  the  exception  of  the  first  and  last ;  and  of 
them,  tbe  former  is  joined  to  the  cervical,  tbe  latter 
to  the  first  lumbar  vertebra.  They  have  also  at- 
tached to  them  the  heads  of  the  ribs;  which  are  re- 
ceived into  the  cavities  formed  between  them. 

The  Lumbar  Vertebra,  commonly  five,  oceasioo- 
ally  fix  in  number,  possess  an  intermediate  magni- 
tu(le,  and  indeed  facility  of  motion,  between  the 
cervical  and  dorsal.  At  the  fore  end  they  are  joined 
to  the  dorsal;  at  the  hind,  to  the  sacral  or  rump- 
bone. 

The  TnoRAX,  or  chent,  includes  tbe  cavity  formed 
by  the  ribs  and  breast  bone. 

Tbe  ribt,  thirty-six  in  number,  form  ao  many 
parallel  bony  arches,  corresponding  in  number  and 
form  on  either  side,  running  from  the  spine,  supe- 
riorly, to  the  brea*t-bone,  which  is  situated,  in  rrl^ 
tion  to  them,  anteriorly  and  iiiferiorly.  They  form 
a  cavity  sjmnous  in  proportion  to  the  circularity  and 
depth  of  tbeir  arches,  within  which  are  contained 
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1 1  oTpnt  mott  ImtNvrtaiitt  and  it  b  to  farm  this  cavity  [ 
I    and  serve  to  protect  th«  eciot«ntS  of  it,  tlMt  tbwe 

bones  are  useful. 

The  Peltis  is  the  binder  part  of  the  trunk ;  it 
cowtitutes  the  otaeoiw  baaia  w  tfaa  nimp,  the  bi^ 
and  the  tail.   It  it  eompoaed  of  eifbtaen  bonca,  nt. 

the  two  hip  or  haunch  bones ;  the  nunp-boM)  and 
the  fifteen  small  bones  of  the  tail. 
The  Hip-Botu»  are  the  two  large  bones,  whose 

J  pnaainant  or  uppermoat  parts  form  the  hips;  while 
their  iaferiw  pnta  are  embedded  in  the  naanebea. 
They  are  the  largest  pair  of  bones  in  the  skeleton: 
in  the  joint  the  butcberii  call  "an  edge-bone  of  beef," 
one  01  these  is  the  bone  presented  to  us.  It  lies 
upon,  and  is  fastened  to,  the  lateral  parta  of  the 
rump-bone;  and,  inferiorly,  haa  eomiaetad  to  it  the 
proper  haunch.bonea,  to  which  it  aervea  aa  tho  pivot 

I  '  or  axis  of  motion. 

;  I  The  Rump-Bone  is  Joined  to  the  apinCt  of  which 
\  I  it  look'*  like,  and  is,  indeed,  the  natural  continua- 
f '  tion:  although  anatomists  choose  to  TMfard  it  as  a 

[    distinct  part.     It  has  the  appearance  of  being  corn- 
I  pused  of  five  pieces,  and  is  so  originally,  but  they 
I ,  become  by  age  corwdUdatod.  It  poawawa  no  notion 

I   within  itself. 

The  Coeewpffff  or  Tail  Bonen,  are  continued  from 
,  I    the  posterior  eml  nl  tl  r  ri;inp  bone;  whichthey  very 
!     much  resemble,  only  that  they  are  smaller,  and  that 
tbey  centiniie,  atill.  to  diminish  from  first  to  last. 
They  vary  in  nunii>er  from  13  to  18,  in  fliffcront 
horses.    They  adinit,  a!to>,'etber,  of  f,'reiit  variety 
i      and  extent  of  motion,  which  accounts  for  the  multi- 
I     piicity  and  fkcility  of  movementa  possewed  by  the 
I  tail. 

j        The  Head,  the  part  \yc  ^Imll  next  cen-frlcr,  pre- 
sents a  quadrilateral  bulky  torui,  broad  arid  flattened 

j  on  the  t>ides,  narrow  anci  contracted  towards  the 
nose,  and  for  the  most  part  hoUow  interiorly.   It  ia 

j  remarfcaMe  for  the  nrolongatton  and  capadonaneaa  of 
the  parts  forming  the  nose  and  mouth,  and  for  the 
contractednttwi  uf  the  cavity  for  holding  the  brmu. 
It  constitutes  the  anteriormost  part  of  the  skeleton; 
is  articulated  with  the  apine,  mm  which  it  ia  aaa> 
peiided  ;  and,  for  the  sake  ot  deaeription,  is  divided 
into  cranivm  and  free. 

The  CaAifiOM  or  s/r«//,  is,  more  plainly  speaking, 
the  brain-cate,  being  the  part  exclusively  devoted  to 
the  lodgment  of  the  brain.  It  constitutes  the  pos- 
tero-Buperior  parts  of  the  head;  is  prominent  and 

convex,  superiorly  StK!  liitrral'v;  IhjIIom' and  \mijUi;(], 

interiorly.  It  is  composed  of  ten  separate  Iwnes  or 
pieces;  three  in  pairs,  the  others  single;  viz.  one 
pair  of  frontal  bones,  one  parietal  bone,  two  pairs  of 
temporal  bones,  one  occipital,  one  ethmoid,  and  one 
sphenoid  bone. 

The  Frontal  Bokes  form  the  antero-saperior 
part  of  the  cranium,  the  part  we  denominate  tlwfiMe- 
nead,  and  which,  in  the  living  horse,  is  very  com- 
monly marked  with  a  patch  of  white  hair,  called  a 
star.  This  bone  is  worffiy  ot  remark,  from  the  rir- 
cumatauices  ot  its  supporting,  internally,  the  anterior 
lobe  of  the  brain,  and  of  having  two  excavations 
within  it,  which  taice  the  awae  of  tlie  EtetUai 

The  Parietal  is  the  bone  joined  to  the  posterior 
aide  of  the  frontal.  It  encases  the  middle  k^iea  of 
the  brain. 

The  Temporal  Bones,  four  in  number,  form  the 
sides  of  the  hrain-ciuie.  One  pair  of  them  are  called 
t>i«>  gffuamoux,  because  their  borders  overlap  those 
of  the  parietal  bone*  after  the  manner  of  a  scale;  the 
other,  fi«m  their  htrdneaa,  the  pHrout  portioiu: 
thtt%e  latter  contain  the  internal  (irgaD8  of  hewiBgi 
auid  to  them  the  ears  are  attached. 

The  Ethmoid  and  Sphknoid  Bomsa  form  what 
is  denonuMted  the  bat*  of  the  craniom;  the  part 
upon  VfUA  the  hnni  mte,  end  to  which,  anteriorly, 


[  are  united  the  bonet  eomporing  the  posterior  parts 

of  the  face.  The  former  is  rcmnrkable  for  pos-sess- 
iiig  a  structure  very  like  a  honey-comb,  which  cuuj- 
municates  with  the  noso;  and  the  latter  has  two 
ainuaea  within  it,  which  also  open  into  the  naaal 
cavitiea. 

The  Bones  of  the  FArr  — The  face  constitutes 
the  antero- superior,  anterior,  and  interior  parts  of 
the  head,  making  altogether  (including  the  lower 
jaw),  about  four-fifUw  of  the  whole :  it  ia  the  part 
to  which  the  head  owea  ita  prolongation,  anteriorly; 
and  its  breadth  and  capacity,  inferiorly.  It  is  con- 
stituted uf  two  perfectly  distinct  aiid  separate  parts: 
— The  upper  and  lower  jtm* 

The  Uj^m  Jam  ia  eompoaed  of  seventeen  pieces 
or  separate  bonee.  wWdi  are  joined,  immovnhly, 
one  to  another,  after  the  same  manner  as  the  com- 
ponent pieces  of  the  cranium.  They  are  all  in  pairs 
with  the  exception  of  one:  and  their  names  are,  the 
nasal  bones;  the  superior  and  anterior  maxillary 
bones;  the  malar;  the  lachrymal;  the  palatine;  the 
superior  and  inferior  turhimted  lionea  i  and  tiie 
vomer,  which  is  single. 

Our  limits  will  not  pemdt  us  to  particulariae  theae 
bones,  nor  indeed  ia  it  neoeaaary  for  the  purpose  we 
have  in  view;  we  ahall,  therefore,  confine  oun>elves 
to  a  few  gi  rji  rill  remarks  on  the  tipper  jaw,  consid- 
ered as  ail  integral  structure.  The  tirst  objecta 
which  appear  to  strike  us,  are  the  erMa,  the  cavitiea 
designed  for  the  lodgment  of  the  eyes.  They  arc 
furmed  by  the  union  of  four  of  the  bones  of  the  cra- 
nium, and  three  of  those  of  the  face.  They  arc 
conical  in  their  conformation,  theur  bases  being  the 
openingn  through  which  the  eyea  loolc,  and  their 
direction  is  such  that  the  moat  extendve  aphere  of 
vision  is  obtained. 

The  Anterior  Natal  Aperture  is  the  large  vacuity 
presented  in  the  anterior  and  inferior  part  of  the 
need;  aroand  wbidh,  in  the  livfnf  animal,  the  noC' 
trils  are  attached.  It  opens  into  an  extensive  cavity, 
divided  into  two  by  a  niidille  (gri^tly^  partition; 
which  apartments  have  free  communication  with  the 
abiuaes  on  their  corretpondent  atdea;  and  i^  ia  the 
namber,  capacity,  and  extent  of  anrface  altqeether 
of  these  nasal  cavities  that  endOIV  ttw  •Binu  With 
his  exquisite  sense  uf  smell. 

The  Mouth  b  the  s{Mce  formed  between  the  upper 
and  lower  jaws,  vwying  in  capacity  aoooidiiv  to  the 
degree  of  tnHr  aeperamn. 

The  Xou-cr  Jaw  cotisisfs  of  a  single  bone.  It  is 
connected  with  the  upper  by  two  joints  existing 
between  the  temporal  bmea  end  ita  condyloid  emi- 
nences, by  which  it  poaaeaaes  very  fi'ee  motion  down- 
wards and  backwards,  and  also  some  degree  of 
lateral  molinn . 

The  Teeth  are  common  to  both  jaws.  They  are 
the  instruments  used  by  the  animal  for  the  abscimon 
and  manducation  of  his  food.  There  are  three  kinds 
or  c/assfx  of  teeth:  the  nippers,  or  incisive  teeth,  12 
in  number,  which  are  placed  in  two  semicircular 
rows  in  tiront  of  the  jaws;  the  grinders,  or  molar 
teeth,  24  in  number,  which  are  implanted  in  four 
longitudinal  rows  into  the  sides  of  the  jaws :  .u  I  the 
tiuks,  or  canine  teeth.  4  in  number,  which  uri:  jjlaced 
in  the  middle  of  the  hiteral  interspaces  between  the 
nippers  and  grinders,  making  altogether  40  teeth. 

The  BxtBNinme  ere  four  in  number,  and  are 
disposed  in  pairs,  viz.  two  fore  and  tv,  (i  hind. 

The  Four  ExTREMiTres  arc  placed  against  the 
sides  of  the  anterior  parts  of  the  trunk ;  from  which 
they  proceed  downward.  Each  of  them  ia  divided 
into  uonlder,  arm,  koee,  leg,  pastern,  coronet,  and 
foot. 

The  Shoulder  is  constituted  of  two  bones;  the 
blade  bone,  and  the  humeral  bone:  tlM  former  is 
broad,  and  flat,  and  thin,  and  ia  aomewhaft  excavated 
internally,  in  order  that  it  may  lie  in  adaptatioa 
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a^inst  the  ribs;  the  latter  is  a  cylindrical  bone,  and 
forms  •  ball  and  socket  joint,  superiorly  «nd  Kite* 
Horlf,  with  the  blade  bon«9,  and  a  hinge  joint,  infe- 
riorly  and  posteriorly,  with  the  arm  bone. 

The  Arm  consists,  iii  the  adult  bor»e,  of  a  sirgle 
bone;  but  in  the  colt,  the  arm  bone  is  se|>arable  into 
two.   B«iow,  it  forms  a  joint  with  the  knee. 

The  JTnee  is  composed  of  seven  small  cubiform 
botie.a ;  six  of  which  nrn  plnrcd  sn  to  form  two 
rowis  or  tier-,  one  above  tW  uther;  the  seventh  is 
phiccd  Ix'liii  d  the  other*. 

Tkejint  raw  consists  of  the  scaphoid  bone  on  the 
inner  dde;  the  cuneiform,  on  the  outer;  and  the 
lunar  bone  in  the  nTiddlc.  The  lower  roir.  of  the 
trapezoid  bone,  under  the  scaphoid;  of  the  magnum, 
or  large  bone,  under  the  lunar;  and  of  the  unciform, 
under  the  cuneiform.  The  seventh  bone,  the  trape- 
zium, is  connected  with  the  cuneiform.  The  superior 
row  articulates  with  thr-  arm  1  (i;/f;  the  inferior  row 
restH  upon  the  cannon  and  >|<lint  buiteo. 

The  Letf  is  composed  of  tlirco  bones;  the  cannon, 
and  the  two  spUat  boiiet.  The  cannon  (also  called 
the  large  metacarpal)  is  a  straight  cylindrical  bone, 
about  the  ^aine  lL'i>f,'fli  as  the  arm  hone,  reaching 
from  the  IcDce  ilown  to  the  pa$>tern,  where  it  articu- 
lates witli  tlie  pastern  bone.  The  splint  bones  (also 
denominated  the  small  metacarpal)  are  two  slender 
pieces  attached  to  the  back  of  the  cannon ;  they  aid 
in  the  support  of  the  bones  of  the  knee,  luit  do  not 
reach  to  the  pattern,  themselves  being  sustained  by 
the  gristly  substances  whidi  conneet  them  to  the 
cannon. 

The  Pastern  consists  of  the  pastern  bone  alone ;  a 
short  heme  rninpan-il  to  the  cannoTi,  whieli  it  other- 
wise resembles  in  form.  With  the  cannon,  it  forms 
the  fetlock  joint;  with  the  coronet  bone,  the  pastern 

joint. 

The  Coronet  has  for  its  base  the  coronet  bono; 
and  is,  only  tliat  it  is  j-horter  and  sotnewliat  broader, 
in  form  exactly  that  of  tlie  pastern  bone.  It  articu- 
lates below  with  the  coHrui  and  navicular  bones,  and 
thereby  fornix  the  eoffin  joint. 

The  foot  is  coiiijMiscd  of  two  bones;  the  coffin 
and  navicular.  The  coflin  bone  is  the  large  one,  and 
has  the  general  shape  of  the  hoof  which  contains  it. 
It  Is  a  verj  porous  and  even  a  brittle  bone,  and,  were 
it  tiot  for  Its  elastic  attarhmont'*  tn  the  hoof,  would 
he  quite  inadequate  to  the  i-uppurt  of  the  superin- 
cumbent wt'ik'lit.  The  navicular  or  shuttle  bone, 
may  be  regarded  as  an  appendix  to  the  collin,  to  the 
posterior  part  of  which  it  is  attached.  Its  principal 
uses  appc-ar  to  be,  to  ^erve  a*  a  "iprinj,'  to  the  foot, 
and  to  entible  the  tlexor  muscles  to  act  with  more 
effect. 

The  Uon>  ZxTttMmnau  are  comiected  with  the 
posterior  parts  of  the  trunk,  iriiieb  thev  support. 

Each  limb  U  divided  into  haunch*  tbigb,  nock,  leg, 
pastern,  coronet,  and  foot. 

The  Haunch  has  for  its  base,  inferiorly,  the  round 
bone,  which  is  one  of  the  strongest  bones  in  the 
body.  It  is  cylindrical  in  form;  only  posse^-in^'. 
superiorly,  a  sfiiierical  head,  which  forms  a  ball  and 
socket  joint  with  the  hip  bone;  al«otwo  prominences 
inferiorly,  which  form  a  double  hin^e  joint  with  the 
thigh  bone.  The  prominence  of  this  joint,  in  front, 
known  as  the  »tiJJe,  is  completed  by  the  stiUe  bone, 
which  is  attached  by  niu^  U  s  to  the  round  bone,  and 
by  li;rariients  to  the  thigh  Ixu  e 

'I'he  7VnV/A  it*  formed  by  the  thi^li  bone,  which  in 
the  adult  animal  i;;  all  one;  but  in  the  young  subjict 
coii'^i'ts  of  a  large  bone  an<l  a  small  one,  attached  to 
it^  outer  side,  very  nim  h  Ijke  a  splint  bone;  the  con- 
nexion between  tbem  being  of  a  griiitly  nature.  The 
lower  end  of  this  bone  has  ji  pulley-like  connexion 
with  the  uppermost  Itnne  of  tbc  IineV;  and  in  this 
structure  it  ih,  that  the  uiutiun  of  the  hock  joint 
principolty  resides. 


The  Hock,  like  the  knee,  to  which  it  correspotutt, 
consists,  not  of  one  or  two,  but  of  ouuiy  small  booct  , 
— of  six:  and  their  namen  are,  die  knodde  bone;  i 
the  bock  Lone;   the  cuboid  bone;  and  the  lsf|e,  ■ 
middle,  and  amnW  cunciturm  bone*. 

The  knuckle  bone  is  the  uppermost  one;  'Kst 
which  presents  a  pulley-like  surface  udoo  whA 
plays  the  thigh  bone.  The  bork  bone  is  the  <ne 
which  jirojects  behind,  formii  c:  ^xh-.it  is  denomiriTcii 
the  puiHt  of  the  buck.;  t4>it  the  iiam-etrings are Ltica. 
The  cuboid  bone  forms  the  outer  part  of  tbe  bock,  i 
The  three  cuneiform  bones,  all  broad  and  dst,  will 
a  circular  outline,  are  placed,  one  upon  the  otter, 
belA^  een  the  kTniriv!e  and  the  cannon  bone. 

Tbe  bones  below  the  hock,  compoeing  tb«  ktixi 
leg,  pastern,  coronet,  and  foot,  are  exactly  tbe  noir,  I 
in  regard  to  number  and  all  particularities  as  tfasv 
composing  the  fore  leg,  pastern,  &c.,  at  lea^t,  tbeie 
is  only  this  material  difference — that  the  biiid  can- 
non bone  is  about  one-sixth  of  its  length  longer  thta 
tbe  lore  one. 

EXPLANATION  OF  PLATS  XXIX, 

The  entire  skeleton  »  divided  into  Tnwk,  Bad, 

and  Extremities. 
The  TntnrK  eompiiaea  tbo  spine,  fhe  tliofn,  sal  As 

pel  vi<. 

The  i>uin€  includes  the  long  chain  of  bouea  ttutoi- 

ing  from  tbe  bead  to  tbe  tail. 
The  Meek  is  composed  of  seven  cervical  vertebne, 

nnmbered  Uron  1  to  7. 
The  T^u  k  is  composed  of  eighteen  doiMl  vtitAm^  I 

numbered  from  1  to  18. 
The  Loins  are  composeit  of  five  lumbar  vartslit^ 

numbered  from  1  to  5, 
The  Tail  is  composed  of  fifteen  fdeees  (very  Kb 

vertebra;),  numbered  from  1  to  lo. 
The  Thorax,  formed  by  the  nbs  a,  a,  a,  d,  a&^l  \ii 

Sternum  or  Breatlbont,  b,  b,  A. 
The  Pelvis,  formed  by  the  Sacrum  or  Aaatp^aM. 

c,  c,  c,  c,  c;  tbe  two  bip- bones,  d,  d;  sad  tk 

Cuccifx  or  T)ii'. 
The  Hxai>,  the  second  division  of  the  skeleton. 

comprehends  tbe  cranium  and  tbe  face. 
The  Cranium,  SAuil,  or  brain-cose,  is  eomPQisdff 

ten  bones,  or  separable  pieces;  six  of  whicfa  sit 

visible  in  the  Plate,  \'vi.  the  frontal.  /,  /.  tk' 

parietal,  p,  j),  the  temporal,  t,  t,  and  the  occipi- 

tail,  o,  o. 

The  Fare  is  composed  of  seventeen  bones;  of  whi^  1 
may  be  seen  in  the  Plate — tbe  nasal  bone*, 
the  superior  maxillary,  M,  M;  tbe  antenorintJ'^ 
larv,  m.  m;  the  malar,  r,  r;  the  Iscbrymal,  A  ii 
and  inferior  maziUary  bone,  or  lower  ja*,  h  *' 
Also  the  teeth. 

Tuk  £xTBEMiTl£8  are,  two /ere  and  two  A«W. 

The  Fore  Extremity  compriNCs  tbe  .shoulilir.  niro- 

Eased  of  the  scapula  or  blade-bone,  a,  a; 
innertis  ft,  ht  toe  ann^MMie,  e,  e;  the  six  bonei 
of  the  knee,  rf,  rf;  the  seventh,  behind  theotberi, 
e;  the  cannon,,  or  metacarpal  bone,  k,  h;  tw 
se8am<^da,  ^      tbe  pastern  bone,  k,  k:  the  coro- 
net bone,  0.  Of  tbe  cofBo,  ni»  ai.-  and  tbe  navicu- 
lar bone,  a,  n. 
The  Hind  Extremity  compri?»es_thc  haunctJ, 
po«ed  of  tbe  femoral  or  bauncli  boae,  «,  ^ 
the  patella,  or  stifle  bone.  6.  6;— tbe  thigh.  fo™« 
by  the  tibia,  tbe  veriUUe  thigh-bone  of  tbe  bor^j 
c.  c— tbe  bock  rf,  rf;  eonsistwg  of  «x  ««f 

boiHs;  the  OS  calcj.).  or  hock-bone,  projedisf J** 
hind,  e,  e  ;  and  tbe  leg.  and  farts  below,  wo* 
are  the  same  as  those  of  the  fore  extremity. 
Fortign  Itreeda  of  Horses.— the  Arabian  hone 
is  considerably  smaller  than  the  English  ooe> 
horse ;  bat  combines  the  tttnort  fierincn  «w  , 
ipitit  with  trnoUbleneMaiid  (ood  temper.  » 
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head  hbM  an  admireUo  thftlM  tnd  contour ;  its 

limbs  rvr^  p^rfi  ctly  Bymmetricnl ;  and  its  charac- 
teristic properties  are  so  distioct  and  persistent 
as  to  1m  readily  ^ftmendlile  in  every  one  of  al- 
moek  nnmberlesa  sub-bNods.   "  The  Bedouins," 
says  Burokhardt.  "  cotint  five  noble  breeds  of 
horses,  descended,  as  thej  say,  from  the  five 
fiivonrite  mares  of  Cbelr  prophet,  —  Taaeyse, 
'    Manekeyc,  Kuheyl,8aklawy«(and  Dujlfe.  These 
1    five  prindpal  races  diverge  into  infinite  ratnifi- 
j    cations.    Every  ninre  particularly  svirift  and 
I  ■  handsome,  belonging  to  any  oneof  these  fhrediief 
I    races,  may  ^ve  origin  to  a  now  breed,  the  de- 
1    scendants  of  which  are  called  after  her  ;  bo  that 
I    the  names  of  different  Arab  breeds  of  the  Desert 

I  are  innnmeiable.**  Tet  through  all  tlie  varie- 
;  ties,  the  neck  of  every  individual  is  long,  arched, 
i    and  beautifully  salient  fmm  the  chest,  the  course 

I I  of  the  veins  is  elegantly  apparent,  the  iowur  jaw 
j  I  is  comparatively  thin,  the  nostrils  are  wide,  the 

rauule  is  short  and  fine,  the  eye  h  prominent 
j    and  sparkling,  the  ears  are  !imall,  and  the  fore- 
I    head  is  broad  and  square.   Two  chief  defects  are 
j   the  namwness  of  the  ohest,  and  the  lightness  of 
I    the  whole  form.   The  southern  parts  of  Arabia 
1    contain  no  good  varieties  of  the  Arabian  horse 
except  such  as  have  been  brought  from  the 
north :  and  the  deserts  of  Syria,  from  the  oon- 
I  fines  of  Arahia  as  far  northward  as  the  Euphrates, 
contain  better  breeds  than  any  which  exist  in 
Arabia  itself.   "  I  have  no  he^'itatiun  lu  saying," 
ohoerres  Burckhardt,    that  the  finest  raee  of 
Arabian  blood  horses  may  ho  found  in  Syria,  and 
that  of  all  the  Syrian  di:f.trict8  the  most  excellent 
I  in  this  respect  is  the  iiauran,  where  the  horses 
i  may  be  purchased  at  first  eost,  and  ehoosn  among 
J  :  the  camps  of  the  Arabs  themselves,  who  occupy 
j    the  plains  in  spring  time.   The  horses  brought 
I    up  at  Basra  for  the  Indian  market  are  purchased 
{  i  at  second  hand  from  Bedouin  dealers;  and  an 
;  I  Arab  will  rarely  condescend  to  offer  n  ^ood  horse 
I    at  a  distant  market  without  a  certainty  of  sell- 
I    ing  it.   It  might  perhaps  be  advisable  for  the 
great  European  powers  to  have  persons,  properly 
qualified,  employed  in  purchasing  horses  for 
them  in  Syria,  as  the  best  mode  of  crossing  and 
ennobling  their  own  stods.  Damascus  would  be 
the  beat  position  for  the  estabUshment  of  snob 
persons.    I  am  induced  to  suspect  that  very  few 
true  Arabian  horses,  of  the  best  breeds,  and  still 
less  any  of  the  first  rate  among  tiiem,  have  ever 
been  imported  into  England,  althoni^  horses  of 
Syria,  Barbary,  and  Egypt,  have  i)'^'"^-'!  under 
the  name  of  Arabs."   Two  quite  distinct  races 
besides  the  Arab  ooeur  in  Syria,— the  Toorko- 
man  and  the  Kourdy;  yet  the  former  are  said 
to  have  descended  from  Arabian  sires,  and  the 
latter  are  an  established  cross  between  the 
Tborfcomaa  and  the  Atnbian. 

The  Barbary  horse,  or  most  select  horse  of  the 
Moors  of  the  north-western  parts  of  Africa,  bo 
celebrated  for  its  speed  and  for  the  spiritedness 
nod  nobleness  of  its  notion,  and  so  liable  to  be 


confounded  by  careless  or  ignorant  observers 
with  the  Arabian  hone,  is  notioed  in  the  article 

Bard. 

The  Persian  horse  ranhs  next  to  the  Arabian 

for  combined  V>eauty  and  spirit.    It  is  larger 
than  the  Arabian,  luis  a  fine  forehead,  is  symme- 
trical, light,  and  sprightly,  and  presents  to  cur- 
sory observation  a  nobler  appearance  than  the 
Arabian,  but  is  five  inferior  in  disclosing  minute 
beauties  to  close  exntTiination.   Bercnger,  who  i ' 
saw  the  Persian  horties  in  a  state  of  beauty,  i 
doeility,  speed,  and  wonderfol  power  of  endup*  | 
ance,  somewhat  greatsr  than  they  now  possess, 
says,  "  They  are  in  general  small- headed  ;  tliey  | 
have  long  and  somewhat  too  tine  foreheads,  and 
they  are  rather  too  narrow-chested;  their  legs 
are  a  little  small,  but  their  croups  are  well 
fiishiooed,  and  their  hoofs  good  and  firm ;  they 
are  docile,  quick,  light,  bold,  full  of  spirit,  capa-  ! 
bto  of  endnring  much  fatigue,  swift,  snre-footod, 
hardy  in  eonstitution,  and  contented  with  almost 
any  provender."   These  animals  are  remarkably 
pugnacious ;  and  possess  a  constant  and  indomi- 
table love  of  fight  both  In  the  stable  and  the 
field.   "  Their  keepers,"  says  Sir  R.  Kerr  Porter, 
"  alwavs  sleep  on  their  rugs  amongst  them  to  pre- 
vent accident ;  andsometimes,  notwithstanding  all 
this  earn,"  and  that  of  U^np  their  heads  with 
double  ropes  and  fettering  their  heels  to  fasten- 
ings in  the  ground,  "  they  manage  to  break  loose, 
and  then  the  combat  ensues.   A  general  neigh- 
ing, soreaming,  kiehing,  and  snorting  soon  rouses 
the  grooms,  and  the  scene  for  a  while  is  terrible. 
Indeed  no  one  can  conceive  the  sudden  upr  'nr 
of  such  a  moment  who  has  not  been  in  eastern 
oonntries  to  hear  it ;  and  then  all  who  have  must 
bear  me  witness  that  the  noise  is  tremendous. 
They  seize,  bite,  and  kick  each  other  with  the 
most  determined  fury,  and  frequently  cannot  be 
separated  before  their  heads  and  haunches  stream 
with  hlood.  Even  in  skirmishes  with  the  nntivff , 
the  horses  take  part  in  the  fray,  tearing  each 
other  with  their  teeth,  while  their  masters  are 
in  similar  dose  quarters  on  their  backs***  The 
best  varieties  of  the  Persian  horse,  for  both 
strength  and  elegance,  occur  in  Kurdistan. 

The  Toorkoman  or  Toorkmun  horse  bdongs  ! 
to  the  portion  of  Bonth  Tartary  north-east  of 
the  Caspian  Sea ;  and  is  said  to  have  descended  ' 
from  Arahian  sires;  and  has  been  pronounced 
by  good  judges  a  better  war-horse  than  even  the 
pure  Persian.  Sir  K.  KV  rr  Porter  describes  it 
aa  too  small  in  the  b.^rrel.  too  long  in  the  legs, 
comparatively  large  in  the  bead,  and  often  ewed 
and  too  long  in  tiie  neck;  and  Sir  Alexander 
Burnes  says,  "  The  Tloorkmun  horse  is  a  large 
and  bony  animal,  more  remarkable  for  strength 
and  bottom  than  symmetry  and  beauty.  Its 
erest  is  noUy  ereet ;  but  the  length  of  body 
detracts  from  its  appearance  in  the  eye  of  a 
European  ;  nor  is  its  head  so  Kiriall  nor  its  coat 
so  sleek  as  the  brood  of  Arabia.  This  want  of 
ornament  is  amply  compensated  by  its  more 
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sufasCutia]  ^rtQ68 ;  and  ite  utility  if  iti  beauty. 

The  breed  of  Touiknnm  horse  is  of  the  purest 
kind.  When  the  anin  i!  i<?  over-heateil,  or  has 
performed  any  great  work,  nature  bursts  a  veiu 
for  it  in  the  neck ;  which  I  did  not  at  first  ctedit, 
till  I  had  become  an  eye-witness  of  the  ftet. 
The  Toorkiming  cut  their  horses ;  and  it  is  a 
popular  belief  among  them,  that  they  are  then 
more  alert  and  undergo  greater  fatigue  than 
stallions.*'  A  Toorkmua  horse  has  been  known 
to  carry  a  rider  tiOCi  miles  in  six  dajrs ;  and  many 
an  individual  of  the  breed  is  supposed  to  be 
capable  <^  eanying  »  rider  an  htmdred  milee 
a-day,  on  two  or  even  three  successive  days.  A 
cross  between  the  Toorknmn  horse  and  the  pure 
Persian,  produces  a  must  magniiicent  looking 
animaL 

The  Tnrkish  horse  is  a  mixed  offspring  from 
the  Arabian  and  the  Persian  breeds,  and  from 
some  kindred  varieties.  It  is  as  geutiu  and 
traetaUe  m  the  Arabian,  hut  neither  eo  fleet  nm 
so  vigorous.  BusTkmjvuus,  w}io  went  as  auihas- 
sador  to  Constantinople  in  tlie  17th  century, 
says,  There  is  no  creature  so  gentle  as  a  Turk- 
ish horse,  nor  more  respeetAil  to  hit  naater,  or 
the  groom  that  dresses  him.  The  ren'^  m  is, 
because  they  treat  their  horses  with  great  lenity. 
The  countrymen  in  Puntus  stroke  them,  bring 
them  into  their  houBea»  and  almost  to  their 
tahlos,  and  use  thom  even  like  ehiUlrcn;  and 
the  grooms  frequently  sleek  them  down  with 
their  hands,  and  never  use  a  cudgel  to  bang 
their  sides  bttt  itt  eases  of  necessity.  This  makes 
their  horses  great  lovers  of  mankind ;  and  they 
are  so  far  from  kicking,  wincing,  or  growing 
nntmetable  by  this  genUe  usage,  that  you  will 
hardly  find  an  ill-tempered  horse  amongst  them." 
The  Turkish  horse  takes  rank  with  the  Arabian 
and  the  Barb  aa  a  contributor  to  the  improve- 
ment of  the  English  horse. 

The  Circassian  horse  is  inferior  to  both  the 
Persian  and  the  Toorkmnn,  and  possesses  some 
little  affinity  to  the  wild  breeds  of  Tartary ;  yet 
it  boatle  some  pobtt  of  gl*eat  value,  and  exods 
many  apj^ved  Tsrietiefl  of  the  horse  in  both 
strength  nnd  speed,  and  is  bred  and  managed 
with  eminent  care.  The  sub-breeds  of  it  are 
exceedingly  niimerona ;  and  each  belongs  to  a 
tribe  or  other  limited  oommunity,  and  is  dis- 
tinguished by  a  pectiHar  artificial  mark,  the 
counterfeiting  of  which  Is  punishable  with  death. 

The  Tartarian  horse  has  a  somewhat  uniform 
character  throughout  the  vast  territory  from 
the  western  parts  of  Russian  Tartary  to  the 
eastern  parts  of  Chinese  Tartary;  and  though 
narrow-chested,  long-nedcedt  araall- bodied, 
meagre  in  the  bams,  stilty  in  the  and  wo- 
fully  lank  in  general  appearance,  it  possesses 
some  good  properties  for  the  saddle,  and  an 
astonishing  capacity  of  endurance.  The  Tav^ 
tar  horses,"  says  Borenger,  "altliough  hut  of  a 
moderate  size,  arc  strong,  nerx-  ■  ■,  proud,  full  of 
spirit,  bold,  and  active.    They  liavo  good  feet. 


bat  Mniewhat  Bamir;  tiuir  hmdt  are  w«ll>  . 
shaped  and  lean,  but  too  small;  iim  fankmi  > 
long  and  stiff;  and  the  1^  over  lung.  Yet  ' 
with  all  these  imperfections,  they  are  good  and 
serrioeable  hovaea,  beiag  naoonquotsble  by  U-  I  i 
hour,  and  endowed  with  (K)nsidemble  tpe^d."  ' 
The  wild  horses  of  the  great  herds  in  the  elevated 
steppes  of  Tartary,  when  captured,  tamed,  sod  ^ 
trained,  often  exod  the  domeatleated  hones  ia 
both  strength  and  general  serrioeableness ;  sad  ; 
the  home-bred  horses  of  the  Nogais  Tartars  are  ' 
stronger  and  taller  than  the  home-bred  ones  of 
other  tribs^-^and,  in  some  inataaMs^  am  trsiaad  | 
to  draw  carriages.   The  owners  of  domesticated  ^ 
ones,  pet  and  fondle  them  when  young,  and 
bestow  the  utmost  care  upon  thuir  dLscipimc,  . 
and  act  their  chiUnn  vmy  cari j  en  then,  sad  |{ 
do  not  themselves  mount  them  till  they  are  five  j 
or  six  years  old  ;  and  then  they  exact  from  them  : 
the  severest  service,  and  inure  them  to  almost  it 
ineredibfo  fiUigne,  obligiikf  then  to  travel  tae  |. 
or  three  days  with  little  or  no  rest,  or  making 
them  spend  four  or  live  days  without  any  drtok,  ' 
and  with  no  mure  or  better  food  than  a  haadful 
of  grass.  {I 
The  III  lian  h.oTse  is  of  variable  character,  bat  i 
generally  small,  and  possessed  of  consideralk 
courage  and  hardihood,  and  bearing  the  marb 
of  degeneracy  firom  a  nobler  atoek.  "lbs 
breeds  of  horses  indigenous  to  Bengal,"  sari 
Williamson,    are  not  to  be  boasted  o^  wbetber 
for  temper  or  other  good  qualities.   They  halt 
generally  Roman  noaes^  and  sharp  narrow  fore-  | 
heads,  much  white  in  their  eyes,  ill-shaped  eaw, 
square  heads,  thin  necks,  narrow  chests,  shallow 
girths,  lank  bellies,  cat  bams,  goose  rumps,  and 
switoh  taiilL   8ome  may  occasionally  be  fmvd  in 
vvL-Ty  respect  well-shaped.    They  are  hardy  aad 
Ueet,  but  incapable  of  carrying  great  wcigbu.  ; 
Their  vice  is  proverbial ;  yet  xaSSSi  they  arrive  &t  { 
four  or  five  years,  they  are  often  very  docile  sod  j  [ 
gentle  ;  and  after  that  period,  they  for  the  nwrt  |  j 
part  are  given  to  rearing,  kicking,  biting,  aad  »  i 
thousand  equally  disagreeablahaUbta.**  Tbesab'  | 
variety  or  breed  called  the  Toorky,  is  the  be^  > 
and  though  possessing  some  of  the  bad  cbarac-  , 
terisUc  properties  of  all  the  breeds,  and  partica-  j 
larly  amaDBMa  of  body  and  length  of  bene  bdo*  | 
the  knees,  ia  at  once  handsome  in  shape,  elegaat  1 1 
in  action,  and  tractable  in  disp>sition.    The  j 
Tauzee  or  Taaee  breed,  is  a  somewhat  good  luad, 
yet  it  alight  In  form,  eoncavo  in  the  bad^defi* 
oient  in  strength,  voA  irritable  and  &ulten  in 

temper ;  and  it  occurs,  n* >t   only  in  llindos- 
tan,  but  between  the  llydaspes  and  the  Indo^  ii 
and  in  the  Afighan  provinoss  of  Bonnse  sad  |' 

Damaun.   The  Iranee  breed  is  second  only  to  i 
the  Toorky;  and  has  clean  limbs,  well-koi' 
joints,  strong  quarters,  large  head,  and  pendulous  , 
ears.  An  Indian  pony  eaUed  the  Tkttoo,  and  , 

varying  in  height  from  10  to  12  hauJs,  i«  »  ii 
hardy  and  servict  n>>le  beast  of  burden  ;  and  I' 
Affghau  pony,  caiicd  the  Yauboo,  u  very  ttn  ag,  ,  | 


Digitized  by  Google 


HORSE. 


713 


and  very  asefnl,  and  cnrries  a  rront  Innd,  but 
had  not  80  much  power  of  endurance  as  the  mule. 

The  Egyptian  hone  pommm  much  inftadon 
of  Aialnan  blood,  and  has  often  been  imported 
into  Bn'tniti  under  the  name  of  the  Arabian 
horse.  It  IS  seldom  more  and  often  less  than  14 
hands  high ;  its  fonhmd  »  is  brotd  af  that  of 
the  thoMttgh-bred  EngHih  heaeab,  Imi  loses  its 
effect  iipon   the  observer  m  connorjnenoe  of 
greater  elongation  of  the  nose;  its  barrel  is 
rourf  sod  wdl-ribbed;  Us  oroiip,  in  many  in- 
stance^ deflects  from  the  horizontal;  and  its 
fore-legs  occupy  the  position  which  the  English 
jockeys  teohnically  call  '  standing  otrer.*  "  The 
Egyptian  hone,"  says  Borokhstd^  **iBii^j,  of 
coans  sbiftpe,  and  looking  more  like  a  e«it4ione 
than  a  racer.   Thin  legs  and  knees,  and  short 
and  thick  necks,  are  frequent  defects  among 
them.  Hw  head  is  sonwIiiBes  fine;  hat  I  never 
saw  good  legs  in  an  l^gyptian  horse.  They  are 
not  able  to  bear  very  grent  fatt?iio;  hut  when 
well  fed,  their  action  oooasiooally  is  more  brilliant 
than  that  of  the  Arnbian.  Their  impetuosity, 
howerer,  renden  them  peculiarly  desirable  for 
heavy  cavalry ;  and  it  is  upon  this  quality  alone 
that  their  celebrity  has  ever  been  founded." 
The  prevailing  oolonn  tre  grey  and  ehestnnt. 

The  Nubian  or  Dongola  horse  occurs  in  the 
country  which  Hcs  between  Egypt  and  Abyssinia. 
Its  height  is  seldom  less  than  16  hands;  its  neck 
is  slender  and  finely  poised ;  its  erest  is  beanH> 
fully  shaped ;  its  withers  are  high ;  its  chest  is 
narrow  and  deficient  in  depth  ;  its  legs  are  long 
and  slender ;  aud  its  tlank  and  quarters  are  deti- 
oient  in  bulk.    *'Tbe  Nnhinn  horses,**  snys 
Bruce,  "  are  the  breed  which  was  introduced 
here  at  the  Saracen  conquest,  and  have  been 
preserved  unmixed  to  this  day.    What  iigure 
thtf  woold  make  in  point  of  fieotness,  is  wy 
doubtful,  their  make  being  so  entirely  different 
from  that  of  the  Arabian;  but  if  beautiful  and 
symmetrical  parts,  great  size  and  strength,  the 
moot  ngile,  nervono,  ud  dsstie  mofements, 
great  cnf^nrance  nf  fatigue,  docility  of  temper, 
and  seeming  great  attachment  to  man  beyond 
any  other  domestic  animal,  can  promise  anything 
liar  n  stallion,  the  Nohiaii  is  above  all  oomparison 
the  mn-^t  clipiVilc  in  the  world.    The  hrT?r?  of 
lialfaia  and  Gerri  do  not  arrive  at  the  siste  of 
those  in  Dongola.   They  are  black  and  white, 
bat  n  irast  proportion  of  the  former  to  the  latter. 
I  never  saw  the  cr-lonr  ^yr  call  grey,  that  is, 
dappled,  but  there  arc  some  bright  bays,  or  in- 
clining to  eorreL"  Some  Nubian  horses  have 
recently  been  brought  to  Britain. 

The  Abyssinian  hnr-^n  is,  in  general,  strong, 
well-shaped,  active,  and  spirited.  Its  prevailing 
colour  is  black.  The  Abysdnians  use  it  only  for 
war  and  hunting ;  and  they  are  attentive  to  it, 
and  kerp  it  in  good  condition.  Their  worVs  of 
fatigue,  drudgery,  and  long  travel,  are  performed 
by  mules.  The  horse  is  fimnd  in  Ajsn  aad  Add, 
OA  the  soathem  bolder  of  Abyisinin;  but  Is 


scarcely  ever  seen,  or  but  very  seldom 
throughout  the  vast  tracts  of  country  extending 
tlurnee,  along  the  whole  eestem  oonst  of  Africa, 
to  the  vicitiit)'  of  ihr  (7:i]nj  of  Good  Hope. 

The  South  Afn  an  hi>rsp  is  the  mongrel  nff. 
Spring  of  individuals  of  widely  ditferent  breeds, 
introdnoed  hf  the  Dntdi  oolonists,  to  the  Cape 
of  Good  Hope,  from  Persia,  South  America, 
Java,  and  Batavia.  It  is  seldom  fi>>ove  14  hands 
high ;  and  is  hardy,  and  possesses  great  power  of 
endoranoe ;  hot  it  is  natnrally  vidoas ;  and  even 
after  being  OanfhUy  and  perseveringly  disciplin- 
ed, it  becomes  cross  and  intractable  w  hen  piished 
beyond  its  usual  pace.  Sufficient  supplies  of  it 
for  monnting  a  whole  rofilntc&t  9f  light  dragoons, 
have  repeated^  beoD  ftimished  to  troops  on  their 
way  to  India. 

The  horse  of  the  Pampas,  or  wild  horse  of 
South  Amerioe,  oonddeiahlj  rssemUes  the 
Spanish  horse,  from  which  it  has  desesnded ;  it 
is  often  caught  for  the  uses  of  man,  and  is  easily 
tamed  and  disciplined,  and  speedily  acquires  an 
extraordinnfj  and  very  sagadoossnbordination ; 
it  possesses  great  powera  of  enduranoe;  and, 
when  ridden  in  a  peculiar  but  somewhat  cruel 
fashion,  it  carries  a  rider  60  or  70  miles  without 
rest  or  panse,  or  jonm^  upwards  of  10O  miles 
at  the  speed  of  12  miles  in  the  hour.  The  cap- 
turing of  the  wild  horiae  with  tlie  lasso — a  strong 
plaited  thong,  halt  an  inch  tliick,  40  feet  long, 
slippery  with  greue,  and  having  a  running  nooee 
at  the  end — is  performed  by  a  well-mounted 
Gaucho,  cnrocring  at  full  speed  on  the  ontcVcirts 
of  a  herd,  and  practising  great  dexterity  aud 
ekm  of  notion.  "The  Umo,**  says  BesQ  Ball, 
"  is  thrown  round  the  two  hind  legs,  and  as  the 
Gaucho  rides  a  little  on  one  side,  the  jerk  pulls 
the  entuigled  horse's  feet  laterally,  so  as  to 
throw  him  on  his  dde,  withont  endangering  Us 
knees  or  his  face.  Before  the  hnrpc  can  recover 
the  shock,  the  rider  dismounts,  and  snatching 
his  poncho,  or  cloak  from  his  shoulden,  wraps  it 
round  the  prostrate  animal's  head.  He  tlton 
forces  into  his  month  one  of  the  powerful  bridles 
of  the  country,  straps  a  saddle  on  his  back,  and 
bestriding  him,  removes  the  poncho ;  upon  which 
the  sstonished  horse  springs  on  his  legSf  and 
end^vonn  by  a  thousand  vain  efforts  to  disen- 
cumber himself  of  his  new  master,  who  sits 
quite  composedly  on  his  back,  and,  by  a  discipline 
which  never  fails,  reduoes  the  horse  to  such  com- 
p)f>te  obedience,  that  he  is  soon  trained  to  lend 
iiis  whole  speed  and  strength  to  the  capture  of 
his  oompsttions.*'  The  hone  of  the  Pampas,  in 
both  its  native  and  its  tamed  state,  resembles  the 
Arabi:\n  in  having  no  intermediate  paoe  botweea 
a  walk  and  a  ^dlop. 

The  horses  of  tiio  motuitmns  of  Tenesnda  tre 
a  singular-looking  breed,  of  very  diminutive  size, 
and  have  the  appearance,  not  of  ponies,  hnt  of 
miniature  cart-horses.  "  They  have  large  shaggy 
manes,  very  rough  coats,  and  thiok  feUooks, 
oorered  witfi  long  hair.  Th^  are  nofar  shod. 
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nor  are  their  hoofs  evor  pared,  bo  that  the 
hurny  part  projects  forwards,  in  some  inetaacee, 
to  ntmtlf  a  foot  in  iMgUt  Thif  gim  tho 
animal  a  mont  awkward  appearance,  and  suggests 
the  idea  of  people  walking  with  snow  shoes  ;  yet, 
notwitbatandiug  this  apparent  inoumbranci%  tiicy 
are  vwry  sure-footod  little  animals,  and  conaidor> 
ed  equal  to  niulc'3  on  l)ad  ri.<cky  roads." 

Tho  horso  of  the  Mexican  pnurios  has  the 
sauia  general  anoestry  as  the  horse  of  the  I'am- 
Pm;  and  powiiwM  rimikr  i»0|wrtiM  to  it,  both 
in  a  wild  and  in  a  domesticated  state.  It  ha.s  a 
fine,  delicate  head,  wide  nostrils,  slender,  taper- 
ing, clean  limbs,  small,  hard  hoofs,  and  a  sjm- 
motry  of  form  resembliiig  that  of  the  Arabian. 
It  occurs  wild,  in  large  troopa,  not  only  in  the 
savannahs  and  woods  of  Mexico,  but  so  far 
I  north  as  the  Rocky  Alountaius,  and  the  sources 
of  the  Columbia :  and  it  is  captured  and  disci- 
I  plined  by  the  North  American  Indians ;  but  is 
less  carefully  managed,  and  possesses  lees  valua- 
ble properties,  in  its  domesticated  state,  than  the 
horse  of  the  Pampas.  The  Osagos,  in  partioaIar» 
form  large  hunting  parties  for  chasing  and  cap- 
turing it,  in  its  most  northern  haunts;  and, 
when  in  ptwrait  of  it,  they  use  relays  of  (nth 
hunting->honet  till  thej  hmw  ran  down  a  wild 
herd. 

The  Canadian  horse  is  aupposod  to  be  a 
dasoendant  of  tho  dooMotloated  Frenob  horse ; 

and  it  oconrs,  not  only  throughout  all  the  older 
parts  of  Canada,  hut  in  the  northern  parts  of 
the  United  States.  It  is  comparatively  small  in 
•ice;  but  is  strong,  hardy,  patient,  oapablo  of 
gpreat  endurance,  and  a  proficient  in  the  pace  of 
trotting.  It  will  work,  amid  thr^  intnTipp  frosts 
of  the  Canadian  winter,  till  it  foam  with  sweat ; 
and  will  then  stand  for  hoiix%  exposed  to  the  in- 

i  tense  frost,  without  snstaining  injury ;  and  will 
then,  when  fretted  over  with  ioe  and  imolea, 

i  good-naturedly  resume  its  labours. 

I  The  horses  of  the  Uaated  States  of  Amerioa 
exhibit  great  variety » and  belong  to  many  differ- 
ent breeds  and  crosses.  A  long-leggod,  light- 
bodied  animal,  called  the  Conestoga  horse,  some- 
times 17  liands  high,  ooeon  in  some  of  the 
Middle  States,  and  is  Itsed  chiefly  for  the  ou> 
riage ;  the  Mexican  and  Canadian  breeds  occur 
in  some  places  of  respectively  the  and  the 
north;  the  high-bred  Kuglisb  horse  oceius  in 
almost  all  the  older  Btates,  particularly  Virginia 
and  Kentucky;  and  some  of  the  most  improved 
breeds  ot  Europe  have  recently  been  introductid. 
Almost  all  the  good  kinds  of  horsee  in  the  United 
States  are  hardier  and  less  subjeet  to  dtsease 
than  the  corresponding  kinds  in  Europe;  and 
even  the  direct  and  pure-bred  descendants  of 
pure  Koropean  breeds  are  hardier  tiian  their  an- 
cestors, and  probably  might  strengthen  the  con- 
stitutions of  their  kindred  if  they  were  intro- 
duced back  to  £urope.  "  In  most  parts  of 
North  Amerioa,**  says  Mr.  Winter,  fiut  trotting 
h<nMS  are  eateoned  above  all  otbns.  It  is  the 


prevalent  and  fashionable  method  of  testinjjtli? 
power  of  their  horses;  and  ct^ruunly  appean! 
wdl-eatodated  to  establish  propertieB  l^ify' 
useful  to  the  community.   The  more  rapid  pace 
of  the  gallop  is  rejected  for  the  more  useful  'inf? 
of  the  trot.    The  most  remarkable  trotters  tiui  i 
have  erer  appeared  in  England  were  bne^ ' 
from  the  United  States  ;  amongst  them  mav  k 
instanced  Tom  Thumb,  Rattler,  I^jchcstor,  ■u.i 
Contideuce.   The  Americans  properly  attack 
system  of  torf-braeding:  th^  say  we  go  fcr 
speed,  surpassing  speed  ;  and  having  aimed  nt  | 
this  alone  for  half  a  century,  and  Bt\\\  contuiaiii|  < 
the  practice,  it  will  not  be  surpriiiing  if  we  Idk  j 
everything  else  thai  is  -valaable.*'  ' 

The  Spanish  horse       '  r-f^inally  the  same  a? 
the  Barb;  and  it  acquired  its  distinct  properties  i 
simply  from  difTercnce  of  climate  and  of  trett-  \ 
ment;  and  it  long  possessed  aoelebrity  tmmi 
only  to  that  of  the  real  Barb  and  of  the  Aralian 
"  The  neck,"  says  Berenger,  *'  is  long  and  arched, 
perhaps  somewhat  thick,  but  clothed  with  t  fiiiB 
and  flowing  mane  ;  the  head  may  be  a  little  to*  | 
coarse;  the  ears  long,  but  well-placed;  the  ejM 
Urge,  bold,  and  full  of  fire ;  their  carriage  k>fty, 
proud,  and  noble ;  the  breast  large ;  the  Uurakkis 
sometimes  thick ;  the  belly  frequently  too  full 
and  swelling,  and  the  loin  a  little  too  low;  but 
the  ribfl  round,  and  the  croup  round  and  fuiii 
and  the  legs  wdl  forasd  and  clear  of  hair,  ai 
the  sinews  at  a  distanoe  from  the  bone;  actire 
and  ready  in  their  paces;  of  quick  ai'irtlfti- 
sion ;  a  memory  singularly  faithful ;  obedieat  V) 
the  utmost  proof ;  dodle  sxid  a^cti<mate  to  sub;  , 
yet  full  of  spirit  and  courage***  fOie  most  nlni  \ 
kind'^  ')f  the  Spanish  horse  occur  in  AnJjiii?is: 
and  those  next  in  esteem  occur  in  Estremadun 
and  Oianida.  Bnt  th*  dimnta  of  the  grasto 
part  of  Spain  ssemt  to  be  hi^bly  favoumMe  u 

the  breed  ;  nnd  near  Aranjucz  arc  a  suite  of  royal 
stables  of  mares,  for  the  purpose  of  maintaiaisg 
the  breed  in  the  highest  esoellenob 

TIm  Lfmooain  horse  is  the  most  high-bred  of  ' 
the  numerous  hrceds  of  France;  and  is  uaii 
principally  for  the  saddle.   This  animal  u  n- 
motely  desoended  firom  the  higli4»looM  1»m* 
of  the  East,  and  has  a  considerable  resembUsM 
in  both  history  and  character  to  the  blood-bow 
of  England ;  and  it  came  into  great  requec^  >^ 
the  time  when  the  invention  of  gunpowder  a>i 
the  resolntion  of  £nropean  manners  discarded 
the  use  of  heavy  armour  from  horsemen,  lad 
created  a  love  for  equestrian  sports  and  the  pi«»- 
suies  of  the  diaae,  and  rmdered  a  light,  aiBUc> 
and  active  horse  an  almost  neoesttiy  8ub«titQte 
r-r  the  powerful  war-horw  or  strong  and  mnfca- 
lar  charger.   It  has  been  highly  esteemed  since 
the  16th  eentory ;  and,  as  it  has  always  ufff^ 
a  climate  more  favourable  to  the  higb-bre  l  ^ 
than  even  that  of  England,  it  would,  it"  ( 
gated,  fed,  and  groomed  with  due  can;  afi«i  a** 
duity,  hava  beoame  a  better  animal  than  &t 
fittgUah  Uoodrhom^— doeely  sittilar  to  tt  i> 
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diaracteriaticfly  bat  superior  in  aggregate  ezoel* 
lenee. 

The  Norman  Immcm  is  the  best  of  the  French 

breeds  for  heavy  cavalTy-service,  and  for  all 
kinds  of  carriage-draught.    It  is  larg^  power- 
fal,  well-tempered,  sufficiently  aetive,  and  admi- 
rably adapting  for  performing  hard  work  on 
scanty  fare.   "  T  have  never,"  ears  M.  Iltmel, 
j    "seen  such  horses  as  the  Norman  ones  at  the 
,  collar,  under  the  diligenoe,  the  post-oarriai^,  the 
j    cumbfooa  and  very  heavy  voitaxe  or  ca))ri<>let 
'  j  for  one  or  two  linr?os,  or  the  farm-cart.  They 
I  are  enduring  and  energetic  beyond  description ; 
j   with  their  neoka  out  to  the  bone,  they  flhieh  not ; 
:    they  put  forward  all  their  eflforts  at  the  voice  of 
i  '  tho  liratal  driver,  or  at  the  dreaded  sound  of 
1  hia  never-ceasing  whip ;  and  they  keep  their 
;  I  ooadition  when  other  hones  would  die  of  neglect 
1 1  and  hard  treatment."   Tkoj  are  treated,  from 
first  to  h^it,  with  tyranny  and  cruelty;  they 
:  I  receive  kicks  and  blows  in  lieu  of  both  com- 
1 1  mands  and  enooaragements;  they  are  complete 
I  slaves,  w))o  dare  not  rebel ;  and  yet  are  exceed- 
ingly gentle  and  docile,  and  so  totally  free  from 
j  vice  that  a  man  may  pass  close  to  the  heels  of  an 
I  hundred  9f  them  without  the  dighteafe  risk  of 
being  hurt.   Such  of  them  as  are  free  from  the 
!  prevatlincf  faults  of  a  heavy  head  and  too  great 
[  length  of  limb  below  the  bock,  would  form  the 
I  best  possible  cross  with  a  large  proporUon  of  the 
draught  horses  of  Britain. 

The  predominant  French  horse  is  tho  offspring 
of  a  mixture  of  the  Norman  and  other  indigenous 
I  breeds  with  the  English  and  the  Arabian  horses 
I   among  the  lighter  kinds,  and  the  Lanca-shire 
and  other  large,  slow,  powerful  draught  hnrfl*^? 
ariiong  the  heavier  kinds.     Its  general  char- 
aeters  are  somewhat  large  and  bray  head,  pen- 
piilous  lips,  broad  chest,  rotind  barrel,  muscu- 
lar arms,  angular  hocks,  and  upright  or  mulo- 
like  feet. — The  Vadicustie  borse,  in  the  valley  of 
the  Mensa»  has  n  height  of  14  or  15  hands;  a 
lari^e  head,  strong,  hairy  limhs,  and  generally  a 
ro,-\n  colour ;  and,  though  inferior  to  the  breeds 
and  varieties  in  many  other  parts  of  France,  is 
in  ooosiderablo  demand  in  the  Paris  market. — 
The  Lingone  horse,  in  the  valley  of  the  Marnc,  is 
.smaller  than  the  preceding,  and  has  a  large  head, 
pendent  cars,  and  a  sloping  croup ;  but,  in  con- 
flequonoe  of  feeling  quite  ai  homo  on  rough  and 
St  inr  trronnd,  is  in  large  request  for  travelling 
among  the  mountains. — The  Barrois  horse,  in 
the  valley  of  the  Aul>e,  is  a  mere  shelty  or  moun- 
tain pony,  too  small  for  the  draught,  but  well 
ndaptcd.  by  i/ility,  hardiness,  and  good  temper, 
for  the  same  purposes  as  the  Lii^one  hoise  or 
the  Shetland  pony. 

The  Flemish  or  Dutch  horse  is  a  ]afge»  power- 
ful, and  finely  shap.'d  anitual  ;  it  possesses  more 
interest  than  any  other  foreign  breed  to  the 
Britiah  farmer  and  the  Briti^  oarter  or  wag- 
goner ;  it  was  tho  main  source  in  which  all  the 
good  kinds  of  British  heavy  draught  horaea  ori- 


ginated ;  and  it  still  constitutes  the  chief  means 
of  improving  our  breeds  of  cart  and  wagg>n 
horses  by  crossing.  The  Flemish  horse,  in  fact, 
sustains  nearly  the  sanrin  relation  to  the  British 
cart-horse,  which  the  Arabian  sustains  to  the 
British  race-horse.  *'  As  the  racer,"  says  Touatt, 
"  is  principally  or  purely  of  Baatem  origin ;  so 
has  tlv^  KiTTlish  (irau^ht-horse  sprunn;  chiefly 
from  Flemish  blood;  and  to  that  blood  the  agri- 
culturist has  Teeonroe  for  the  perfectum  of  the 
breed.    All  our  heavy  draught-boreea,  and  some 
even  of  the  lighter  kind,  have  been  lately  much  i 
crossed  by  the  Flanders  breed,  and  with  evident 
improvement.  Little  has  been  leal  in  depth  and 
bulk  of  carcase ;  but  the  forehead  has  been 
raised,  the  legs  have  been  flattt-nod  and  deep- 
ened, and  very  much  has  been  gained  in  activity. 
The  stow  heavy  black,  with  his  9^  miles  an  hour, 
has  been  changed  into  a  lighter  but  yet  exceed- 
ingly powerful  Iiorse,  that  will  step  4  miles  in 
the  same  time  with  perfect  ease,  and  has  consi- 
derably mote  cndnnuMe.**  Mr.  Burke,  however, 
strikes  n  widely  differ^t  key  in  reference  to  the 
Flemish  horse;  and,  for  the  sake  of  impartiality, 
we  must  quote  what  he  says.   "There  is  one 
poin^**  nniarita  he,  "  to  whidi  I  should  wish  to 
draw  atlantioQt  since  I  believe  it  is  one  which  [ 
for  some  years  past  has  tended  not  a  little  to  | 
reduce  the  superiority  of  our  breed  of  cart- 
horses, and  has  moreover  been  landed  by  some 
veterinary  practitioners,  receiving  from  them 
that  degree  of  authority  which  eanctions  the 
farmer  in  continuing  a  practice  not  al  together, 
in  my  opinion,  to  be  recommended,  f  allude  to 
crossing  our  breed  of  cart  mares  with  the  cum- 
bersome, ill-proportioned,  and  slow  Flemish  stal-  | 
Uoos  that  are  yearly  imported  into  this  country,  i 
and  the  best  of  which  may  be  osen  perambuhit- 
ing  the  streets  of  London  in  the  drays  of  certain  ■ 
brewer?,  who  approve  of  their  general  apjiear- 
ance.    i  have  many  times  noticed  these  bur&cs,  ^ 
and  can  safidy  aver,  not  only  tiiat  I  never  yet 
saw  a  really  well  formed  one,  but  that  they  are 
decidedly  the  very  worst  breed  of  draught  horses 
I  ever  beheld.    I  never  yet  saw  one  whose  feet 
were  not  flat,  and  whose  fore  legs,  below  the  | 
knee,  wore  not  of  the  worst  description  ;  the 
tendons  at  the  back  of  the  joint  tied  in,  and  the 
whole  shank  utterly  disproportioned  to  the  bulk  j 
of  the  horae.  Indeed  there  is  scarcely  one  in  I 
twenty  whose  legs  can  do  mnch  more  than  sup- 
port his  unwieldy  carcase ;  and  were  it  not  for 
the  large  crests  and  heavy  nedcs  of  theao  horses, 
— pointa  which  aome  people  imagine  confor  a 
stately  appearance  on  them,  —  there  would  be 
very  few  imported  into  this  country.  However, 
as  many  formers  are  induced  to  make  uae  of  the 
first  showy-looking  stallion  that  is  brought  to 
them,  I  would  warn  them  against  putting  any 
of  their  mares  to  these  brutes.   Few  people  can 
misteke  the  breed  when  they  have  once  noticed 
it ;  and  lest  they  should  never  have  met  with  it,  i 
a  Flemiah  rtaffion  may  be  leoo^aised  by  being 
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mare-headed — heavy  to  excess  in  the  neck  and 
crest — flat-sided,  and  weak  in  the  joints,  quar- 
ters, and  legs.  With  all  these  defects,  or  most 
of  them,  his  long  mane,  his  bulk  (for  he  is  prone 
to  fatten),  and  his  toiU  enMinble,  coupled  with  a 
few  flaunting  ribbons  about  the  head,  and  a  gay 
bridle,  do  not  fail  to  entrap  the  man  who  is 
unable  to  form  a  correct  opinion  of  his  principal 
points — the  only  true  method  of  judging  of  a 
horse.  We  possess  better  cart-stallions  than  any 
other  nation ;  but  did  we  require  a  cross,  I  should 
say,  from  what  I  have  seen,  that  the  light  Nor- 
man cart-stallion  is  an  animal  greatly  to  be  pre- 
ferred to  the  ponderous,  inactive  specimens  that 
I  have  seen  of  the  Flemish  breed." 

The  Ilanoverian  horse  is  an  animal  of  widely 
different  character  from  the  Flemish;  and  is 
used  principally  for  purposes  of  aristocratic 
pageantry  and  state  parade.  It  is  one  of  the 
most  celebrated  of  creatures  for  mere  beauty; 
and  has  long  been  the  peculiar  property  of  the 
royal  family  of  Hanover ;  and  has,  for  several 
reigns  past,  been  brought  over  to  Britain  to  draw 
the  royal  carriages  on  occasions  of  public  dis 
play.  It  is  muscular,  rotund,  and  imposing ;  its 
mane  and  tail  are  long ;  and  its  limbs  are  so 
peculiarly  formed  as  to  have  much  knee  action. 
Some  individuals  of  it  are  cream-coloured ;  some 
are  milk-white ;  and  some  are  albinoes,  with  blood- 
red  pupils  to  their  eyes. 

The  Danish  horse  is  a  very  large  and  powerful 
animal ;  and  is  adapted,  by  slight  variations  in 
breeding,  to  almost  all  the  purposes  for  which 
horses  of  any  kind  are  used.  A  large  stud  has 
long  been  kept  on  the  island  of  Alsen,  selected 
with  the  nicest  judgment  from  the  best  thor- 
ough-bred horses  of  England  ;  and  while  the 
stallions  of  this  stud  produce  from  the  mares  of 
it  a  race  of  pure-blooded  horses  for  the  uses  of 
the  aristocracy,  they  are  also  allowed  to  cross 
with  the  mares  of  the  surrounding  agricultural 
population  for  all  the  ordinary  purposes  of  the 
saddle  and  the  yoke.  The  improvement  in  the 
horses  of  Sleswick  and  Ilolstcin,  as  well  as  in 
Mecklenburg,  and  some  of  the  adjoining  districts, 
has,  in  consequence,  been  very  rapid  and  exceed- 
ingly great.  The  present  horses  of  Ilolstein  and 
Mecklenburg  usually  stand  from  16  to  18  hands 
high ;  and,  though  they  have  the  defects  of  a 
ponderous  form,  heavy  shoulders,  a  very  thick 
neck,  an  unduly  long  back,  and  a  comparatively 
narrow  crotip,  they  present  a  noble  appearance, 
and  have  a  lofty  and  imposing  action,  and  dis- 
play great  strength  and  spirit. 

The  Swedish  horse  is  small,  active,  obedient, 
and  serviceable.  It  has  a  medium  appearance 
between  a  mere  pony  and  an  ordinary  coach- 
horse  ;  and,  when  posting  along  the  public  road, 
it  proceeds  with  surprising  speed,  and  often 
maintains  a  constant  gallop  from  one  post-house 
to  another.  It  feeds  chiefly  on  rye  and  oatmeal 
bread  in  winter,  and  is  turned  into  the  forests 
in  summer.    The  Finnish  horse  is  somewhat 


smaller  than  the  true  Swede, — seldom  if  ever 
more  than  12  hands  high  ;  and  it  is  finely  formed, 
and  has  a  very  rapid  pace.  It  spends  a  great 
part  of  its  time  in  the  forest,  and  has  much  of 
the  habits  of  a  wild  animal  ;  yet  it  is  easily 
caught  when  wanted,  and  acts  with  docility  and 
subjection.  Its  rate  of  trotting  is  often  12  miles 
an  hour. 

The  horses  of  Norway,  Lapland,  Iceland,  and 
Feroe  all  possess  some  degree  of  resemblance  to 
the  Finnish  and  Swedish  horses,  and  are  well 
adapted  to  the  uses  of  their  several  countries. 
The  Norway  horse  is  larger  than  the  Swede,  but 
hardy,  tractable,  accommodating,  and  ever  ready 
to  give  battle  to  a  wolf.  The  Lapland  horse  is 
small,  nimble,  obedient,  and  sometimes  impetu- 
ous ;  bat  is  employed  only  in  winter,  and  chiefly 
for  drawing  sledges.  The  Iceland  horse  is  small, 
strong,  and  fleet ;  and  though  a  few  individuals 
are  kept  in  the  stable,  the  great  m.ijority  live 
constantly  in  the  mountains  or  pastoral  wastes, 
and  seek  out  for  themselves  morsels  of  food  by 
scraping  away  the  snow  or  breaking  the  ice. 
"  The  Feroe  horses,"  says  Bercnger,  "  are  small 
of  growth,  but  strong,  swift,  and  sure  of  foot, 
going  over  the  roughest  places  with  such  cer- 
tainty that  a  man  may  more  surely  rely  upon 
them  than  trust  to  his  own  feet.  In  Suderoe, 
one  of  the  Feroe  Islands,  they  have  a  lighter  and 
swifter  breed  than  in  any  of  the  rest.  On  their 
backs  the  inhabitants  pursue  the  sheep,  which 
are  wild  in  this  island.  The  pony  carries  the 
man  over  places  that  would  be  otherwise  inac- 
cessible to  him,  follows  his  rider  over  others, 
enters  into  the  full  spirit  of  the  chase,  and  even 
knocks  down  and  holds  the  prey  under  his  feet 
until  the  rider  can  take  possession  of  it." 

British  Breeds  of  Hortet. — The  thorough-bred 
English  race-horse  has  long  had  the  reputation 
of  l)cing  the  finest  variety  of  the  horse  in  the 
world ;  and  it  has  contributed  fully  more  than 
any  of  our  other  breeds  to  acquire  for  Britain 
the  fame  of  being  the  world's  emporium  for  good 
horses ;  but  it  has,  for  some  time  past,  been  very 
visibly  degenerating  ;  and  unless  it  be  promptly 
and  generally  subjected  to  now  influences  of  pro- 
pagation and  management,  it  threatens  speedily 
to  become  inferior  to  several  breeds,  not  only  of 
the  old  world,  but  even  of  America.  Its  origin 
is  ascribed  by  some  writers  entirely  to  eastern 
parentage,  in  both  sire  and  dam ;  by  others,  to 
the  aboriginal  horse  of  England,  slowly  and  ela- 
borately improved  by  crossing  with  the  best 
eastern  breeds,  particularly  the  Turk,  the  Barb, 
and  the  Arabian  ;  and  by  others — and  these  the 
most  judicious  —  to  fine  foreign  specimens  of 
unknown  or  obscure  derivation,  crossed  with 
the  Barb  and  the  Arabian,  and  ameliorated  by 
the  influence  of  our  climate  and  the  most  skilful 
and  assiduous  management.  The  thorough-bred 
racer  of  the  present  day,  or  emphatically  the 
English  horse,  is  generally  distinguished  by  a 
head  like  that  of  the  Arabian,  a  tapering  and 
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finely-poued  neck,  oblique  and  longish  shonldert, 
.  weU-bent  hind-legs,  full  fleshy  quarters,  flat  1^ 
thoftiah  bebw  tbe  knca,  ud  long  ftDil  dMtio 
i  posterns.  But  the  English  laoe-Iioffie  of  fonner 

pcri&ds,  tuj  compared  in  a  general  way  to  the 
ptmat  raoe-home,  had  a  superior  fulness  of  form, 
sod  a  lidber  eombination  of  speed,  ■toataoM, 
and  structural  powers.   Sedbury,  Old  Partner, 
and  othnr  distinguished  race-horscs  of  the  mid- 
dle of  hsi  cuntury,  possessed  compact  bodies, 
cspMkma  ehMli,  fine  limbs,  and  ftn  admimlile 
bt'arin;^ ;  M:unbrino,  Swectbriar,  Sweet- William, 
and  other  celebnitod  ones  of  a  later  period  than 
tbe  foruier,  had  nut  only  compact  bodies  and 
cspadou  oheet^  but  atroiig  loins,  strong  joints, 
muscular  nnns,  and  long,  wcH-incIined,  massively 
muscular  shoulder-blades ;  and  Sharkc,  Johnny 
Gimcrack,  and  other  famous  ones  of  the  coa- 
cltiding  part  of  last  oentuvf,  while  they  evolved 
the  properties  which  indicate  increased  speed, 
did  not  lose  any  portion  uf  those  which  indicate 
requisite  strength,  but  had  capacious  chesty 
finely-hooped  ribs,  long  and  tolenbly  well-in- 
clined fihoulder-Madr?,  masgively  muscular  arms, 
withers,  and  quarters,  large  pastern-joints,  and 
admirably  adjusted  hind-feet,  pasterns,  and  back- 
sinews.  But  Muly-Molocfa,  Selini,  Pericles,  and 
other  chief  racers  of  the  commencing  part   f  the 
present  century,  began  the  scries  of  degeneracy, 
and  were  as  distinctly  inferior  to  their  predeces- 
iois  as  superior  to  their  sacoessors ;  and,  while 
I  j  possessing  such  an  elongation  of  the  skeleton  and 
I  such  aooompanying  and  dependent  properti^  as 
'  '  materiallj  increased  their  fleetness,  they  were 
decidedly  less  powerfol  ia  both  structure  and 
■   work  than  any  of  the  great  racers  of  the  preccd- 
I  ing  sixty  years,  and  had  longer  backs,  heavier 
I  limbs,  less  mQide,  smaller  rinew^  and  aharper 
j  withm.  "From  that  period  to  the  present," 
I  renuurks  a  reviewer  of  Hookham's  Comparative 
I  View  of  the  Form  and  Character  of  the  English 
I  Baeer  aad  Saddle-Hone,  **raoei«  have  lost  mnch 
I  of  their  vigour  and  stoutness ;  and  their  strao- 
,    tuml  development  has  been  entirely  promoted 
for  one  object,  speed.   Heavy  stakes,  and  lower- 
ing the  standard  of  running  from  heats  to  a 
single  ran  of  short  distance,  Itave  been  the  con- 
sequences of  unfortunate  chnngr^ ;  whilst  the 
coutiauaace  of  these  conditions  has  been  the 
oaase  of  perpetoating  them.   The  retolt  has 
be«n  exceedingly  unfavourable  to  the  diaracter 
of  our  racers  and  saddle-horses,  producing  weak- 
ness, and  disposing  them  to  coarseness.  The 
Umg  hmakf  flat  siiks,  long  Hmbs,  weak  loins, 
d(>Iicatc  constitutions,  and  Strang  disposition  to 
local  and  hereditary  disease  of  the  modern  racer 
and  saddle-horse,  are  inadequate  substitutes  for 
the  short  hank,  short  limbs,  capaoious  ehests, 
full  sides,  and  muscular  character  of  the  old 
racer  and  hunter.    Speed  and  weakncw  are  no 
com{>eti8ation  fur  loss  of  vigour  and  stoutness." 
In  Act,  the  immoral  spirit  of  iho 
far  immoral  it  island  very  dsepij  immoral 


has  been  smartly  working  out  its  own  punish- 
ment, and  now  sometimes  dooms  its  human  vio- 
tim  to  see  his  darling  horse  done  to  disabkment 
or  death  by  a  tingle  run  of  less  than  two  miles ; 
and — ^like  every  other  propensity  which  sacri- 
fices all  regard  for  the  ooiumon  good  to  the 
gntifioation  of  selfishness  and  passioit— it  has 
spread  a  baneful  influence  over  society,  and  even 
done  serious  damage  to  some  of  the  interests  of 
ooiuiuuu  industry. 

An  ezoellsnt  oomparativo  view  of  the  state  of 
the  raoe-hor8e,juBt  before  the  comtnencenient  of  its 
degeneracy  in  the  latter  part  of  the  last  ceutury, 
and  the  state  of  it  iu  the  most  admired  specimens 
of  the  last  twenty  years,  is  afforded  hy  the  figures 
of  Sharkeand  Recovery  in  Pfate  XXX.  "  The  form 
of  Sharke.''  says  Iluokhani's  Comparative  View, 
"  was  mure  advanced  by  art  for  the  purpose  of 
speed,  than  that  of  any  of  the  preceding  horses. 
As  an  artificial  production  intended  for  a  special 
purpose  the  form  of  this  horse  probably  could 
not  be  essentially  improved.  He  might  not  be 
80  fleet  for  one  or  even  two  milse  as  the  modem 
racers ;  but  for  four  mi!c?.  nr  fnr  any  greater 
distance,  he  must  have  beaten  tiiem.  Uis  chest 
was  capacious  in  the  right  place ;  if  a  horisontol 
line  had  been  drawn  through  it  a  little  below  the 
withers,  it  would  have  been  found  longer  thnn  a 
line  passed  through  the  largest  of  our  modern 
racers.  This  horse's  ribs  were  finely  hooped; 
his  shoulder  blades  had  a  good  inoUiMtion,  and 
great  length  ;  the  mass  of  muscles  on  his  arm 
and  withers  was  considerable  *,  his  quarters,  the 
placing  of  his  hind  feet,  his  large  pastern  joints 
and  back  sinews  were  ail  admiraMe.  We  must 
yet  admit  that,  as  a  stallion,  he  had  lost  much 
of  the  masculine  character  of  nature.  Doubtless 
he  acquired  speed  nndor  tins  change,  bot  his 
offspring  would  require  to  be  narrowly  watohed 
by  a  breeder  looking  to  the  future  as  much  as 
to  the  present."  Recovery  was  bred  in  1827, 
and  was  a  eelel^ted  winner  in  1830  and  1831. 
He  was  chestnatHsolonred,  aad  stood  15  hands 
2  inches  high  ;  and,  as  compared  to  the  vast 
majority  of  modem  raoers,  he  had  great  muscu- 
htr  power,  fine  aotioa,  and  •  i^ngidarly  el^pint 
outline.  We  are  told  that,  when  an  equestrian 
statue  was  resolved  upon  as  the  fittest  subject 
for  the  Wellington  Testimonial,  and  when  the 
eaeeatioa  of  ^e  group  was  entmsted  to  the 
taste  and  skill  of  Mr.  Wjatt,  "  he,  after  looking 
long  in  vain  for  any  horse  of  such  proportionate 
beauties  as  should  be  pleasing  tu  the  common 
ey^  without  oflTending  the  eovere  taste  of  the 
classic,  declared  at  luiit  that  such  rare  qualities 
were  only  to  bo  found  united,  in  the  shape,  and 
symmetry  of  limb  displayed  by  Recovery." 

The  hunting  horse,  or  oouatry  gentleman's 
saddle-horse,  ranks  next  in  value  and  beauty  to 
the  race-horse ;  and  partakes,  or  ought  to  par- 
take, of  his  peculiar  qualities  to  the  extent,  in 

teohnieal  hu^gnag^  of  bmng  ftom  half-bred  to 
three-fourths  or  even  sevea-eightha  bred.  ''Bttt»** 
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saya  the  reviewer  formerly  quoted,  "  the  de^ne- 
racy  of  the  race-horse  is  an  evil  not  alono  affect- 
ing itself— it  is  permitted  greatly  to  influence 
the  character  of  our  saddle-horses.  Farmers 
cannot  breed  saddle-horses  without  the  aid  of 
the  racer ;  and  yet  over  the  quality  of  this  ani- 
mal they  have  no  control.  As  may  he  expected, 
the  offspring  displays  many  of  the  had  charac- 
teristics of  the  parents.  Hence  farmers  will  not 
largely  enter  into  the  breeding  of  saddle-horses ; 
they  consider  it  subordinate  to  every  other  busi- 
ness of  the  farm,  because  they  have  no  reliance 
on  the  excellence  of  the  racers'  offspring ;  and  ' 
they  pay  little  attention  to  a  matter  which  pro- 
duces a  precarious  return."  A  prime  hunter 
stands  about  1/3  or  16  hands  high;  and  has  a  small 
head,  wide  jaws,  firm  and  arched  crest,  a  lofty 
forehand,  and  a  broad  chest ;  and  as  compared 
to  the  racer,  his  shoulder  should  be  as  broad 
and  oblique  and  rather  thicker,  his  barrel 
rounder,  his  arm  rather  more  muscular,  his  leg 
shorter,  his  pastern  shorter  and  less  slanting, 
his  whole  body  shorter  and  more  compact,  and 
his  action  considerably  higher. 

The  common  e.iddle-horse  may  possess  any 
character  intermediate  between  that  of  a  well- 
tempered,  easy-going,  and  long-enduring  hunter, 
and  that  of  the  most  miserable  hired  road  hack  ; 
yet  it  has  normal  excellencies  and  is  really  as 
distinct  a  breed  as  the  race-horse,  and  consti- 
tutes, in  its  proper  state,  what  is  technically 
called  ths  hackney.  Sec  the  article  IIackxrv. 
The  farmer's  saddle-horse  is,  in  some  instances, 
a  hunter,  and,  in  some,  a  hackney ;  hut  in  the 
great  majority,  and  with  eminent  propriety,  it  is 
a  horse  of  all  work, — an  animal  adapted  equally  to 
the  saddle  and  to  the  draught.  A  good  one  stands 
about  1/)^  hands  high,  is  stout  and  compact,  pos- 
sesses some  of  the  blood  of  the  race-horse,  and 
has  a  thicker,  lower,  and  less  slanting  shoulder 
than  the  hackney.  "  The  little  farmer,"  remarks 
Youatt,  "  does  not  want  a  showy,  complete  hack- 
ney, lie  should  be  content  if  he  is  tolerably 
Well  carried  ;  and — if  he  has  taken  a  little  care 
in  the  choice  of  his  horse, — if  he  has  selected 
one  with  sound  feet,  shoulders  not  too  thick, 
and  legs  not  too  much  under  him, — and  if  he 
keeps  him  in  good  condition,  and  docs  not  scan- 
dalously overweight  him,  the  five  days'  carting 
or  harrow-work  will  not,  to  any  material  degree, 
unfit  him  for  the  saddle, — especially  if  the  rider 
bears  in  mind  the  golden  rule  of  horsemanship, 
always  a  little  to  feel  the  mouth  of  the  animal 
he  is  upon.  A  farmer,  and  more  particularly  | 
a  small  furmcr,  will  prefer  a  marc  to  a  gelding 
both  for  riding  and  driving.  She  will  not  cost 
him  so  much  at  first ;  and  he  will  get  a  great 
deal  more  work  out  of  her.  There  can  be  no 
doubt  that  taking  bulk  for  bulk,  a  mare  is 
stronger  and  more  lasting  th'xn  a  gelding ;  and, 
in  addition  to  this,  the  farmer  has  her  to  breed 
from.  If  he  has  a  few  useful  cart-mares,  and 
crosses  them  with  a  well  knit,  half-bred  horse, 


he  will  certainly  have  colts  useful  for  every 
purpose  of  agriculture,  and  some  of  them  suffi- 
ciently light  for  the  van,  post-chaise,  or  coach. 
If  he  has  a  superior  mare,  one  of  the  old  Cle\-o- 
land  breed,  and  puts  her  to  a  bony  three- fourtha 
bred  horse,  or,  if  he  can  find  one  stout  and  com- 
pact enough,  a  seven-eighths  or  a  thorough-bred 
one,  he  will  have  a  fair  chance  to  rear  a  colt 
that  will  amply  repay  him  as  a  hunter  or  car- 
riage-horse." 

The  Cleveland  Bay  horse  has  a  middle  char- 
acter between  the  saddle-horse  and  the  heavy 
draught-horse ;  and  constitutes  a  well-defined 
and  much  esteemed  variety  of  coach-horse.  It 
is  named  from  the  fertile  district  of  Cleveland, 
on  the  banks  of  the  Tees,  in  the  North  Uiding  of 
Yorkshire ;  but  it  is  bred  throughout  the  greater 
part  of  all  Yorkshire  and  Durham.  It  was  formed 
by  the  progressive  crossing  of  the  race-horse  with 
the  native  breed  of  the  district ;  and  it  came  first 
into  prominent  notice  about  the  middle  of  last 
century.  It  has  an  arched  crest  and  high  action  ; 
and  is  far  superior  to  the  old  heavy  coach-hormj 
for  the  carriage,  and  considerably  sujierior  to  the 
Clydesdale  horse  and  the  old  English  black  horse 
for  the  lighter  kinds  of  slow  draught.  Hut,  in 
the  aggregate  character  of  the  individuals  of  the 
breed,  it  is  now  a  much  lighter  animal  than  it 
was  in  the  days  of  its  early  celebrity ;  for  it  has 
been  crossed  in  greater  proportion  than  before 
with  the  race-horse,  and  has  in  consequence 
receded  farther  from  the  properties  suitable 
for  slow  draught,  and  become  more  eminently 
adapted  for  the  precise  purposes  of  a  coach- 
horse.  The  prevailing  comparative  lightness  of 
its  form  in  the  present  day,  has  given  occasion 
to  a  general  opinion  that  the  Cleveland  Bay, 
regarded  as  a  distinct  breed,  has  degenerated. 
The  old  Cleveland  has  been  known  to  perforin  a 
journey  of  60  miles  4  times  in  the  week,  com- 
pleting each  journey  in  a  day,  and  carrying  a 
weight  of  upwards  of  700  lbs. 

The  common  coach-horse  of  Britain  has  almost 
as  miscellaneous  a  character  as  the  common  sad- 
dle-horse. The  prime  coach-horse  is  cither  an 
ordinary  light-formed  Cleveland  Bay,  or  the  off- 
spring of  a  pure  -  bred  Cleveland  mare  and  a 
three-fourths  bred  or  thorough-bred  racer  stal- 
lion. "Cleveland  Bays,"  says  Professor  Low, 
"are  crossed  by  hunters  or  thorough-bred  horses ; 
and  thus  another  variety  of  coach-horse  is  pro- 
duced, of  lighter  form  and  higher  breeding ;  and 
many  of  the  superior  Cleveland  curricle  and  four- 
in-ha:id  horses  are  now  nearly  thorough-bred.'* 
But  coach-horses  of  approved  power  and  action 
may  be  produced  by  any  one  of  many  kinds  of 
crossing,  which  has  a  due  regard  to  strength  and 
form,  and  to  the  infusion,  direct  or  indirect,  of 
some  of  the  speed  and  spirit  of  the  racer.  "The 
Cfjach-horse,"  remarks  Youatt,  "is  nothing  more 
than  a  tall,  strong,  over-sized  hunter."  In  fact, 
it  may  be  anything  which  can  run  with  sufficient 
speed  before  a  carriage ;  and — to  the  disgrace  of 
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Britain,  nnl  mainly  as  an  incidcntnl  oflTect  of  the 
perverting  and  demoralizing  spirit  of  the  racc- 
oonrsc  it  hts  rerj  extenrively  heoone  ft  light 
creature  quite  incompetent  for  the  draught  as- 
eifjned  to  it,  barely  able  to  carry  its  own  l.ody  at 
tlie  rate  of  speed  at  which  it  is  driven,  and  per- 
fbrning  all  ita  work  in  tortaic,  and  with  ludi 
an  enormouh  c  vcr  -  expenditure  (if  ftrrnglh  as 
soon  entails  ruin  and  constant  pain  upon  its 
ooDstitation.  The  post-horse  and  the  stage- 
coach-horse, in  particular,  have  long  been  in  a 
condition  to  horrify  f  TciLTicrs,  and  to  award  to 
Britons  the  infamous  reputation  of  being  the 
most  cruel  nation  in  Europe.  Railways  were 
invented  just  in  time  to  prevent  Britain  from 
lacerating  and  murdering  theee  antiffali  &ater 
thaa  they  could  be  produced. 

The  heavy  black  hone,  or  old  English  bbdk 
horse,  is  the  native  though  improved  hreod  of 
the  midland  counties  of  England  from  Stafiord- 
ebire  to  Lincolnshire.   It  is  alwajs  large  in  size, 
with  broad  breast,  hrge  and  museiilar  finre-araa 
and  thighs,  and  somewhat  short  legs ;  but  it 
comprises  three  great  subvarietics,  which  may 
be  designated  ref;pectively  the  heavy  dray-horse, 
i  I  the  heavy  waggon-horse,  and  the  heavy  oenntry 
cavalry-horse.  Ite  obaiiioteristic  defiwla  are  tatr 
1 1   cessive  bulkiness,  comparative  slowness  of  mo- 
f   tion,  and  comparative  sluggiahncea  of  action. 
Yet«  in  ite  eharaoterii^  atate  aaadiiUnet  birecd, 
it  not  only  possesses  great  intrinsic  excellencies, 
but  constitutes  a  rich  and  powerful  fund  for  the 
I    production  of  many  valuable  subvarietics  of 
I   draught  hereee  by  oroerfng.  Mr.  Bakewell  wai 
well  aware  of  its  value,  and  made  it  the  basis  of 
Irt-  improvement  of  the  draught  -  horse ;  and 
many  more  recent  improvers  have  highly  appre- 
I   «AU«d  it,  and  made  it  dtber  the  sole  or  the  prin- 
cipal basis  of  their  crossings  with  the  Flemish 
horse.    One  of  the  most  noted  varieties  of  it  is 
the  enormous  dray-horse  of  Loudon,  which  so 
generally  ezeitee  the  aitonidinient  of  foreigntra ; 
and  this  is  not  more  rfm^.rkaMe  for  size  and 
power,  than  for  tractability  and  good  temper. 
**  The  docility  of  this  breed,"  observes  Mr.  Bell, 
^ia  aa  eomidete,  although      perhape  ee  showy, 
as  that  of  the  lighter  and  more  active  kinds ;  and 
few  persons  can  have  long  walked  the  streets  of 
the  metropolia  without  witnessing  the  complete 
control  which  the  draymen  exercise  over  their 
p-'P^ntic  hnrses.    I  have  ofton  watched  the  facil- 
ity with  which  one  of  them  will  back  a  waggon 
into  a  narrow  street  or  archway,  but  a  few  Inches 
wider  than  the  vehicle  itself,  and  guided  only  by 
the  voice  of  the  carman,  aided  perhaps  by  a  few 
slight  movements  of  his  hand."  The  largest  are 
bred  in  Unoobudiire ;  and  are  eddom  lees,  at  2^ 
years  old,  than  17  hands  high.   A  wcll-foniicd 
one  has  thick  upright  6)!'iu1d(  r?.  n  low  f  jre-hand. 
3  <leep  round  barrel,  high  %ud  broad  loins,  brgo 
c2<ifarten,thid^  forearms  and  thighs,  short  legs, 
■bsiti  hoofs  round  in  front  and  broad  at  the  heels. 
Xhe  Suffolk  horse,  or  Suffolk  punch,  is  a  de- 


pcendant  of  the  Korman  fJtallion  and  the  old  Suf- 
folk cart-mare.  It  is  neither  toll  nor  very  hand- 
some: but  is  eompaet,  at^  has  ezoeedini^y  good 
action  and  excellent  dispositions.  It  is  preferred 
to  evrry  other  horse  for  the  plough,  in  Suffolk, 
Norloik,  and  Essex  j  and  it  is  often  cros^d  with 
horses  of  other  1»ee&,  and  partienhurly  with  the 
Clcvelands  and  witli  such  as  have  some  of  the 
properties  of  the  racer,  in  order  to  adapt  it  to 
other  purposes,  or  to  improve  its  lightness  and 
aotioA.  The  original  Suffolk  punch  took  its 
name  from  the  county  where  it  n^nst  abounded, 
and  from  its  own  round  punchy  shape;  and, 
like  the  original  Cleveland,  it  has  now  1)ecome 
very  scarce.  It  stands  from  1.5  to  16  hands  high, 
and  is  large-headt  d.low-ehouldered, thick -topped, 
deep  and  round  chested,  long -backed,  high- 
crouped,  large  and  strong  quartered^  Aitt-flank- 
ed,  round -legged,  and  short-pastemed ;  and  it 
throws  its  whole  weight  ir,t  .  the  collar,  and  has 
sufficient  activity  to  do  this  with  great  effect,  as 
well  as  sufficient  sirangllk  and  endutanee  to  per- 
form a  longday*8  work.  The  somewhat  modern- 
ized variety  of  it.  ns  it  prevailed  about  half  a 
century  ago,  is  described  as  follows  by  Mr.  Cul- 
ley:  **  Their  merit  probably  conslste  more  in  oon- 
atitntiooal  liardincss  than  true  shape ;  being  in 
general  a  very  plain  made  horse.  Their  colour 
is  mostly  yellowish  or  sorrel,  with  a  white  ratch 
or  hbae  on  their  ftoee ;  the  head  large,  cars  wide, 
muBsle  coarse^  fere-end  low,  hack  lung  hut  very 
straight,  sides  flat,  shoulders  too  far  forward, 
hind  quarters  middling,  but  rather  high  about 
the  hips,  legs  round  and  short  in  the  pastern, 
deep-belUed,  and  full  in  the  flank.  Here,  per- 
haps, lies  much  of  the  merit  of  these  horses;  for 
we  know  from  observation  and  experience,  that 
all  deep-bdUed  horses  carry  their  food  long,  and 
consequently  are  enabled  to  stand  longer  and 
harder  days'  works.  However,  certain  it  is  that 
these  horses  do  perform  surprising  days'  works. 
It  ie  well  known  that  the  Suffolk  and  Norfolk 
fanners  plough  more  land  in  a  day  than  any 
other  people  in  the  island ;  and  these  are  the 
kind  of  horses  everywhere  used  in  those  dis- 
tricts.** TheSttflblk  punch  which  now  prevails, 
however,  is  inferior  to  that  of  half  a  century  ncro, 
and  no  1  onp-f^r  gives  the  Suffolk  or  the  Norfolk 
farmer  tiiu  boast  of  ploughing  more  in  a  day 
than  farmers  of  other  districts ;  yet  it  is  still  a 
valuable  animal  both  for  the  heavy  draught  and 
as  a  basis  for  crossing,  and  possesses  some  pecu- 
liar points  of  form  and  disposition  which  are  of 
great  utility ;  and,  in  particular,  it  has  a  lowness 
of  position  in  tlie  slioulder  which  cuahles  it  to 
throw  an  enormous  power  into  the  collar, — and 
it  will  steadily  pull  at  any  amount  of  undue 
weight  to  the  utmost  possible  exertion  of  ita 
strength. 

The  Clydesdale  horse  corresponds  in  Scotland 
to  an  the  best  heavy  draught  horsee  of  England, 
whether  true  Glevelands,  Suffolk  punches,  old 
heavy  blacks,  or  crosses  of  any  of  these  with  one 
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another  or  with  the  Flemish  horse.  Ik  originii-  [ 
«d  in  the  district  of  Clydesdale  j  Ixtt  has,  fur  a 
considerable  time,  been  quite  comroon  through- 
out the  best  agricultural  parts  of  both  the  west- 
era  and  (he  eastern  Lowlands.  II  sprang  first 
frrtm  crossing  the  V>eRt  native  mares  with  Flem- 
ish staUioos,  and  afterwards  firom  a  progressive 
ooime  of  bneding  hom  TtaaSA  nai^  and  vf 
other  kinds  of  crossing,  and  of  assiduous  atten- 
tion to  penorji!  gaod  treatment.  It  came  first 
into  distinct  Dutioe  constderablj  upwards  of  a 
century  ago;  and  it  Tsry  long  continued  to  im> 
prove,  or  at  least  to  resist  deterioration ;  bnt,  in 
consequence  of  very  infrequent  recourse  to  the 
Ftomlsh  stallion,  of  an  abundant  breeding  from 
small  Highland  mares,  and  of  extensive  inatten- 
tion to  the  proper  adaptation  if  trvi''  ''Ivlcsdalc 
stallions  to  true  ClyduH<iale  mares,  it  has  verj 
visibly  degenerated, — or,  at  any  i%te,  any  nver> 
age  market  show  of  horses  in  even  the  towns  of 
its  native  district,  contains  but  a  small  propor- 
tion of  quite  genoinA  Ctydesdaka,  and  »  large 
proportion,  of  more  or  less  inferior  animal^;.  A 
true  Clydesdale  horse  h  larger  than  the  Suffolk 
punch,  and  has  a  bettcr-Bhapcd  head,  a  longer 
neck,  a  Ughter  barrel,  and  longer  Isgs ;  and  is 
strong,  hardy,  and  steady,  and  in  general  wcll- 
dispositioned.  "The  Clydesdale  horse,  as  it  is 
now  bred,"  says  Professor  Low,  "is  vsnally  16 
hands  high.  The  prevailing  colour  is  black  ;  but 
the  brown  or  bay  is  common,  and  is  continually 
gaining  upon  the  other,  and  the  grey  is  not  un- 
frequently  produced.  They  are  longer  in  the 
body  than  the  English  black  horse,  and  less 
weighty,  compact  and  muscular,  but  they  step 
oiit  more  ftedy,  and  have  a  more  useful  action 
for  ordinnrv  l  iVour.  They  draw  steadily,  and 
are  usually  free  from  vice.  The  long  stride  char- 
acteristic of  the  breed,  is  partly  the  result  of 
conformation,  and  partly  of  habit  and  training ; 
but,  however  produced,  it  adds  greatly  to  the 
usefulness  of  the  horse,  both  on  the  road  and  in 
the  fields.  Nosnoh  loudaamknowntobedrawn, 

at  the  R:une  pnco,  by  any  horses  in  thi  l^ingdom, 
as  in  the  single  horse  carts  of  carriers  and  others 
in  the  West  of  Sootiand.  The  Clydesdsle  horsee, 
althouLh  iTi  ferior  in  weight  and physleal stiangth 
to  the  black  horse,  and  in  figure  and  showy  ac- 
tion to  the  better  class  of  the  draught  horses  of 
Norlhnniberland  and  Duriiam,  yet  possess  pro- 
perties which  render  them  exceedingly  valnable 
for  all  ordinary  uses.  On  the  road,  they  perform 
tasks  that  can  soaroely  be  svrpassed;  and  in  the 
fields  they  are  found  ststdj,  doeih^  and  safe." 

The  Halloway  horse  wrf  a  benntifnl,  stout, 
fleet,  sure-fwutcd,  mountam  -  scaimg  creature, 
commonly  not  quite  14  hands  in  height,  but 
sometime!'  n  littl  t  alU  r,  of  a  bright  bay  or  brown 
colour,  with  small  head,  small  neck,  and  black, 
deep,  dean  legs;  and  it  was  a  natite  of  the  dis- 
trict of  Galloway,  in  the  extreme  south  of  Scot- 
land, and  h  traditionally  ^td  to  have  descended 
from  some  Spanish  horses  which  were  thrown 


ashore  !n  the  vredt  of  on*  of  tite  ships  of  the 

celebrated  Armada.  Bnt  it  was  very  generally 
subjected  to  a  process  of  cross-breeding  with  the 
view  of  producing  an  animal  of  greater  size,  and 
better  adapted  to  tlie  pnrpoosa  of  agrioalture ; 
and,  except  in  a  few  instances  in  such  remote 
situations  as  the  island  of  MuU,  it  has  almost 
utterly  disappeared.  Yet  so  generally  was  it 
appreciated  as  a  peculiar  and  valuable  breed, 
that  the  name  of  galloway  eontinues  to  be  irivon 
to  every  horse  which  is  &uppo«ed  to  reseaibie  it 
in  siie  and  Imrdiness.  Dr.  Anderson  deseriben 
it  as  small  and  elegant,  and  as  similar  to  the 
horses  of  Sweden  and  Iceland ;  and  says  respect- 
ing an  indiTidual  of  it  whidk  was  bought  for 
him  when  he  was  a  hoy,  "  In  point  of  el^nce 
and  shape,  it  was  a  perfect  picture;  and  in  dis- 
position was  gentle  and  compliant.  It  moved 
almost  with  n  wish,  and  never  tired.  I  rode  this 
little  creature  for  25  years;  and  twice  in  that 
time,  I  rode  150  miles  at  a  stretch,  without  stop- 
ping, except  to  bait,  and  that  not  Ibr  nboive  mn 
hour  at  a  time ;  and  it  came  in  at  the  last  stage 
with  as  much  ease  and  alacrity  as  it  travelled 
the  first/'  A  large  proportion  of  the  horses  now 
called  gallowavR  are  large  individuals  of  the 
Highland,  the  Welsh,  and  the  New  Fore-^t  ponies. 

The  Highland  pony  is  the  small  native  horse 
ofthefioottishHtghbuids.  It  lives  afanost  wholly 
in  the  open  air,  both  in  summer  and  winter ; 
and  is  very  hardy  in  constitution,  and  quite  a 
mountaineer  in  habits.  But  it  is  very  far  from 
being  equal  in  value  to  the  old  gaDoway ;  and  it 
moves  with  comparative  slowness,  and  has  no 
^y  pace  for  ita  rider  except  an  amble.  Its 
bead  is  oompamtivdy  large;  its  bai^  is  cootpn- 
rativtly  long ;  its  front  is  low  ;  its  Icgg  are  t^hort ; 
and  its  pasterns  arc  upright.  '*  When  Highland 
ponies  come  to  any  Iniiggy  piece  of  ground,"  says 
the  Rev.  Mr.  Ball,  "  thL-y  first  put  their  nose  tn 
it,  and  then  pat  on  it  in  a  peculiar  way  with  on« 
of  their  fore-feet;  and  from  the  sound  and  fetl 
of  the  ground,  they  know  whether  it  will  beer 
thrm.  Thi  V  do  the  same  with  ice;  and  deter- 
mine in  a  minute  whether  they  will  prooeed." 

The  fhelti^  or  Shethnd  pony,  is  an  inhalntant 
of  the  Shsilnnd  Islands.  It  is  so  very  small  in 
size  as  to  seem  alrnast  like  a  toy  ;  but  is  very 
beautiful  in  shape,  and  very  docile  and  sweet  in 
disposition,  and  has  a  ttrengtii  and  an  endnmaee 
enormously  greater  thanml^t  be  expected  from 
its  size  and  appearance.  Its  usual  Iwi^t  ia  from 
7^  to  9i  hands;  its  head  is  small;  ita  nedc  is 
short ;  its  shoulders  are  low  and  thick  ;  ita  bsick 
is  short;  its  quarters  are  lnrr'>  nnd  stmnir:  its 
legs  are  flat  and  clean;  and  its  icct  are  luund 
and  handsome.  It  eats  almost  any  kind  of  filed, 
and  thrives  and  fatten"  in  v.  rv  dieadrantageous 
circumstances;  and,  when  it  has  a  height  of 
about  9  hands,  and  is  ordinarily  wdl  fed,  it  will 
carry  a  rider  in  a  journey  quite  or  very  nearly 
as  well  as  many  a  tall  road  hackm-v  Sm-^ll 
sheltics  arc  extensively  used  in  Lowiaua  bcvt- 
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land  and  in  England  as  riding  horeefl  for  young 
children. 

The  Welsh  pony  is  a  singularly  beautiful  little 
animal ;  and  is  said  to  be  indebted  for  much  of 
its  form  and  qualities  to  a  single  celebrated  sire. 
It  lives  and  thrives  on  almost  any  kind  of  food ; 
and  has  very  extraordinary  powers  of  endurance. 
Its  head  is  small ;  its  barrel  is  deep  and  round ; 
its  withers  are  high;  its  legs  are  flat;  audits 
feet  are  round  and  well-formed.  It  lives  in  a 
half-wild  state  in  some  of  the  most  remote  and 
rugged  alpine  districts  of  Wales ;  and  the  hunt- 
ing of  it  was  a  favourite  sport  of  the  break-neck 
fox-hunters  of  a  century  or  two  ago,  and  has  not 
yet  been  altogether  forgotten  by  some  of  the 
roystering  Welsh  farmers. 

The  New  Forest  pony  has  had  a  long  descent, 
and  was  formerly  more  celebrated  than  at  pre- 
sent, and  is  said,  like  the  Welsh  pony,  to  have 
derived  much  of  its  excellence  from  a  single  dis- 
tinguished sire.  It  equals  some  of  the  best  small 
breeds  of  the  north  of  Europe  in  spirit,  hardi- 
ness, speed,  suro-footedness,  and  utility ;  but  it 
is  inferior  to  roost  of  them  in  beauty  of  form, — 
being  an  almost  mis-shapen  looking  creature, 
with  large  head,  short  neck,  and  ragged  hip.  It 
runs  at  large  in  the  New  Forest ;  and  is  as  diffi- 
cult to  be  caught  as  the  wild  horse  of  South 
America. 

The  Exmoor,  Dartmoor,  and  Wildmoor  ponies 
have  a  general  resemblance  to  the  New  Forest 
pony.  The  Exmoor  pony  is  very  ill-shaped,  but 
has  enormous  power,  and  great  hardiness  and 
utility.  The  Dartmoor  pony  is  larger  and  still 
more  mis-shapen  than  the  Exmoor  one ;  and  it 
roams  on  the  Dartmoor  in  very  nearly  a  wild 
state,  and  possesses  wonderful  nimblcness  and 
agility,  and  cannot  be  caught  without  extreme 
dexterity  and  cleverness.  The  pack-horse  in 
use  in  the  western  and  southern  parts  of  Devon- 
shire is  either  a  somewhat  enlarged  variety  of 
the  Dartmoor  pony,  or  a  considerably  enlarged 
variety  of  the  Exmoor  one.  The  Wildmoor  pony 
was  never  of  high  service  in  the  fens,  and  always 
unfit  for  travelling  on  very  hard  ground ;  and  it 
is  now  in  the  fair  way  to  become  speedily  ex- 
tinct. Its  bead  is  large ;  its  fore-hand  is  low ; 
its  height  is  generally  less  than  13  hands ;  its 
back  is  straight ;  its  legs  arc  flat ;  and  its  feet 
are  cxtraurdinarily  large. 

The  common  Irish  draught-horse  is  used,  not 
only  for  all  the  horse-work  of  the  farm,  but  for 
steeple-chases,  and  for  attendance  at  fairs,  mar- 
kets, and  funerals ;  it  is  far  too  light  for  its  pro- 
per labour  as  a  draught  animal ;  and,  in  general, 
it  is  miserably  ill  fed,  and  is  stinted  in  growth  and 
enfeel>led  in  constitution  by  premature  working, 
by  miscellaneous  working,  by  excessive  working, 
and  by  very  bad  treatment.  It  is  lower  in  sta- 
ture than  any  of  the  ordinary  draught-horses  of 
Britain ;  and  usually  has  a  miserable  and  half- 
starved  appearance ;  and  is  commonly  entitled, 
in  the  language  of  the  country,  a  garron.  But 
II. 


many  of  the  draught  horses  of  Ulster,  particu- 
larly of  the  best  linen-manufacture  districts,  are 
strong,  well-formed,  good-conditioned  animals. 
A  native  breed,  also,  hardy  and  sure-footed,  but 
without  either  beauty  or  fleetness,  occurs  in  Ul- 
ster ;  and  another  native  breed,  of  very  valuable 
character,  and  closely  akin,  in  both  origin  and 
character,  to  the  true  old  galloways,  occurs  in 
the  Connaught  district  of  Cunnemara, — the  most 
characteristic  and  scenically  grand  part  of  what 
have  been  called  the  Western  Highlands  of  Ire- 
land. The  Cunnemara  horse,  or  Cunnemara 
pony,  is  traditionally  traced  to  Spanish  horses 
which  escaped  from  the  wreck  of  some  ship  or 
ships  of  the  famous  Armada ;  and  it  bears  very 
obvious  marks  of  Spanish  origin,  and  has  the 
same  prevailing  chestnut  colour  as  the  Andalu- 
sian  breed,  and  appears  to  have  been  preserved, 
among  the  sublime  fastnesses  of  Joyce  Country 
and  Cunnemara- Proper,  in  a  state  of  great  puri- 
ty. It  is  usually  from  12  to  14  hands  high  ;  and 
is  always  hardy,  active,  nimble,  fleet,  sure-footed, 
and  enduring ;  and  it  retains  the  peculiar  amblo 
of  the  Spanish  jennet,  and  is  probably  the  fittest 
saddle-horse  in  the  three  kingdoms  for  either  a 
delicate  young  lady  or  a  bad  male  rider. 

The  Chooting  of  a  Ihrae. — Many  persons,  when 
purchasing  a  horse,  simply  look  at  his  general 
appearance,  or  at  best  look  only  at  his  bulk  and 
teeth  and  paces ;  and  thence  decide  whether  he 
be  worth  the  money  asked  for  him,  and  will  suit 
their  purpose.  A  horse  bought  in  this  careless 
manner  is  almost  certain  to  be  a  bad  bargain  ; 
he  may  be  quite  unsuitable  for  the  work  intend- 
ed for  him  ;  he  may  want  strength,  or  speed,  or 
endurance ;  or  he  may  be  lazy,  vicious,  unsound, 
unsafe,  or  exceedingly  ill-trained.  A  purchaser, 
in  order  to  make  a  oommon-eense  bargain,  must 
know,  not  only  the  aggregate  appearance  of  the 
particular  kind  of  horse  which  he  wants,  but  the 
good  points  and  the  defects  of  horses  in  general, 
the  structural  developments  on  which  the  good 
points  depend,  the  features  and  symptoms  by 
which  the  defects  are  indicated,  the  precise  con- 
formation which  secures  any  one  special  group 
or  preponderance  of  properties,  and  the  best  me- 
thods of  ascertaining  the  animal's  temper  and 
education ;  and  he  must  enquire  into  all  these, 
and  bring  his  judgment  to  bear  upon  them  col- 
lectively, before  he  makes  his  purchase. 

Strength,  in  combination  with  rcqtiisite  speed, 
and  with  the  greatest  possible  action  and  docil- 
ity, is  the  prime  property  in  every  kind  of  horse ; 
and  it  always  depends  on  the  form  of  the  chest, 
the  mutual  balance  of  limbs  and  body,  and  the 
general  sjnmmetrical  development  of  bone  and 
muscle.  The  form  of  the  chest  is  a  main  point 
in  even  the  race-horse ;  and  distinctly  indicates 
his  power  of  breathing,  his  capability  of  pro- 
longed running,  and  his  general  strength  and 
durability.  The  ribs,  the  muscles,  and  the  dia- 
phragm, which  encompass  the  passive  lungs, 
move  and  heave  in  rcBpiration,  alternately  bulg- 
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ing  out  and  fallinp;  in  by  the  pacccssive  action  of 
inhabtiou  aud  exhahtiou ;  and  they  rc<^uira  to 
hvn  mple  oapwAty  and  saffieientlj  free  mobi- 
lity, in  order  to  afford  full  Fp.ice  for  the  accele- 
rated performance  of  the  functions  of  the  lungs. 
When  a  race-horse  is  runoing,  or  when  any  other 
horse  is  ezeromng  a  high  dogTM  of  strength,  his 
blnod  flowB  through  t!ie  Inn^a  with  an  increased 
velocity  proportioned  to  the  degree  of  exertion ; 
and  unless  his  chest  be  large,  and  be  easily  actod 
on  by  the  mosdes,  either  the  hlood  must  make 
its  transit  but  partially  oxygenized,  and  pass  to 
the  other  parts  of  the  system  in  a  state  unfit  for 
the  due  performanco  of  its  office,  and  in  conse- 
quence allow  the  body  to  become  fatigoed  for 
want  of  due  nourishment,  or  the  lluw  of  it 
through  the  longs  is  partially  obstructed  by  the 
inability  of  the  muscles  to  make  a  sufficiently 
great  expansion,  and  the  animal  suffers  a  smtt^ 
tion  of  choking  and  conj^cstion,  and  is  almost  on 
the  point  of  being  suffocated.  A  capacious  chest, 
with  fredy  distensible  mnadeiy  therefore,  it  e»- 
ficntial  to  the  continuance  of  any  severe  and  pro- 
tracted exertion.  And  when  f^rcat  ppeod  is  com- 
bined with  due  strength,  the  sides  of  the  anterior 
of  the  chest  are  somewhat  flattened^  in  order 
that  the  anterior  extremities  maj  be  allowed  to 
approximate ;  for  without  this  arrangement,  the 
centre  of  gravity  would  constantly  shift  firom 
side  to  ride  during  the  loeomotion,  and  the  horse 
with  a  wide  chest,  instead  of  movim;  forward  in 
a  smooth  gallop  or  smooth  trot,  would  waddle 
like  a  duck.  Hence,  the  front  view  of  a  swift 
strong  horse  presents  a  natural  ellipsis. 

The  trunk  of  ranst  horses  is  quite  sufficient  in 
len^^th  ;  but  that  of  very  many  is  deficient  in 
breadth.  A  long  body  supported  on  broad  and 
muscular  loins  is  adTantageous;  and  the  whole 
trunk  of  every  horse  ought  to  describe  a  sweep> 
ing  natural  outline  of  two  gentle  and  unequal 
curves, — the  greater  curve  extending  from  the 
withers  to  the  quarters,  and  tlib  smaller  thence 
to  the  stump  of  the  tail ;  and  thon^  the  latter 
curve  might  seem  of  little  consequence,  it  is 
really  very  important,— for  a  horse  with  a  tail 
not  well  set,  so  as  to  form  a  good  curve,  is  rarely 
if  ever  a  good  goer.  But  the  trunk,  besides  be- 
ing symmetrical  and  properly  c\irvcd,  must  be 
supported  by  well-adjusted  and  duly -proportion- 
ed limbs,  and  carried  forward  by  a  nicely-bal- 
anced play  of  the  various  organisms  of  the  legs 
and  the  feet ;  it  must  alpo  rest  fairly  and  evenly 
on  the  limbs,  otherwise  the  motions  are  awk- 
ward or  unsafe,  and  some  part  or  other  is  nnna- 

turally  t;trainvd  ;  and,  in  order  to 'ts  being  car- 
ried safely,  speedily,  and  smoothly  furv.nrd  by 
the  propelling  uctiua  of  the  hinder  extremities, 
it  must  be  oonneoted  with  a  well<8loped,  clean, 
and  miiFcular  shoulder,  strong  and  lengthy  arms, 
powerful  and  firm-tendon'^d  shanks,  well-set  fet- 
locks, and  sound,  well-formed,  and  fairly-uujusted 
feet 

The  for»«xtremitiee  are  priadjpallj  ooncemcd 


in  the  freedom,  the  smoothness,  and  the  safety 
of  action ;  and  as  they  are  subject  to  several 
very  serions  malfbrmations  and  firalts,  they  ought 
to  be  closely  examined.  The  f i  re-feet,  in  order 
to  insure  accurate  motion,  must,  in  a  l^nt  view, 
stand  parallel  with  the  sides  of  the  anirasTi 
body  J  and  the  toes  must  point  forward,  and  not 
be  much  turned  either  inward  or  outward 


the  toes  are  turned  inward,  the  horse  is  awkward 
in  action,  and  continually  liable  to  stumble,  and 
is  also  subject  to  splints  and  ii^vfiM  of  the  fet- 
lock ;  and  when  they  are  turned  outward,  the 
foot  comes  in  contact  with  the  opposite  leg,  sad 
bnlses  it, — the  pasterns,  at  the  same  tine,  are 
generally  too  long,  so  as  to  cause  a  great  etraia 
upon  the  tendons,  and  to  render  them  liable  to 
diseaBe, — the  action  is  almost  invariably  low, 
and  very  liable  to  dangerous  tripping  and  sta» 
Uing, — and  ihie  feet  accommodate  thensdMsts 
the  form  and  position  of  the  limbs,  and  become 
very  liable  to  several  d  The  feet  should 

be  sound;  and  the  hoolk  free  from  grogginest. 
Flat  feet,  with  low  heels,  are  particulate  bid. 

The  hind-extremities  are  principally  concerned 
in  both  the  power  and  the  speed  of  action;  tbej 
require,  in  all  eases^  to  oomj^riic  long  qoart(i% 
strong  loins,  and  wdl^formed  1<^;  and,  in  dif- 
ferent animal?,  they  exhibit  certain  varieties  cf 
conformation  in  peculiar  fitness  for  the  differesi 
kinds  of  pace.  For  galloping,"  says  Professor 
Dick,  "  the  lengthy  horizontal  or  finely  turned 
quarter,  and  lengthy  thigh,  arc  best  adnptcd  fir 
speed;  while  for  trotting,  there  is  a  grenitt 
degree  of  sloping  in  the  quarter,  whidi  is  Iw 
pleasing  to  the  eye  than  the  galloping  quarter, 
and  a  rotund  muscularity  well  observed  in  ^ 
fast  trotters.  In  all,  however,  this  muscularity 
indicatea  great  strength  and  action,  mote  eipe> 
cially  if  it  is  observed,  on  viewing  the  anim^ 
from  behind,  that  there  is  a  fine  arch,  from 
haunch  to  haunch,  over  his  quarters,  and  tb't 
there  is  such  a  swelling  out  of  the  mnsdss  of  liit 
thighs,  that,  when  measured  across,  there  wotild 
be  a  greater  breadth  than  in  his  haunches.  Th« 
limbs  should  then  gradually  approximate  each 
other,  tapering  with  the  diminntion  of  the  twdl 
of  the  muscles  as  they  send  off  their  tendons, 
until  they  reach  the  hocks.  To  this  point  the 
eye  must  be  scrupulously  directtnl,  because  there 
is  no  pmnt  of  more  importance-  in  regsid  to 
action,  and  none  so  liable  to  disease ;  th«« 
diseases,  too,  depending  upon  the  fonnation  of 
the  part.  Unless  the  hock  is  well-fonned,  theis 
cannot  be  duraUlity ;  and  If  there  is  suDet>i»<^ 
speed  with  a  badly  formed  hock,  it  is  never  for 
a  long  run.  The  most  common  defect  which 
present  exists  la  a  liability  to  curbs,  such  licing 
denominated  cnrby  hodis;  these  are  seen,  o* 
takiTiL'  -i  -de  view,  by  the  smallness  of  the  kg 
behtw  the  hock,  by  the  great  projection  of 
point  of  tlie  hock,  and  by  a  bent-like  app<«t*^ 
at  the  lower  part  of  it,  with  a  greater  <  r  '•>» 
tobeiMity  at  the  back  parts  tkese  hocks  sn 
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alio       liftUe  to  i|Nnpin8  aad  otker  ^seascs 

■  of  the  hock-jointa.  There  is  also  an  opposite 
fom  of  hock  which  ia  too  straight ;  this  is  oon- 
metetl  with  a  gmt  length  of  psBtera,  and  it  lia- 
ble to  thoroagh  pini  m  tha  hooic,  windgalls  and 
sprains  of  the  suspensary  ligament  at  the  fet- 

ilock  joint.  A  well-formed  hock,  viewed  from 
MkiBdiilKHild  ataad  with  the  toe  of  tlw  hoof, 
and  the  fetlock,  in  a  Una  ntnning  parallel  with 
the  body  ;  or,  if  altered  from  that  direction,  the 
toe  siiould  incline  a  little  outwards.   The  tendon 
fcrmfaigtbe  barn-siring  ehonld  stand  dear  and 
free  from  the  back  of  the  leg  above  the  hock ; 
and  the  back  part  of  the  leg  from  the  hock, 
viewed  laterally,  should  descend  frum  the  points 
of  it  Is  tlw  fttlodc  ia  a  etraight  liae^  or  if  other- 
wise, rather  scooped  out  below  the  point  of  the 
hock  than  in  the  opposite  form.   The  tendons 
should  be  clean  and  well  marked ;  and  the 
shaak  equal  in  breadth  at  the  hook  and  Atbok, 
and  the  broader  the  hetter.    The  liraba  can 
scarroly  bo  too  short,  if  combined  with  the 
qualities  we  have  mentioned;  but  tiit.*  shanks 
I  iroa  tiie  hook  and  the  kneee  to  the  ground 
should  be  selected  as  short  as  possible ;  aud  that 
J  I  these  parts  may  be  divided  in  due  proportion, 
I  I  the  fetlock  should  stand  with  the  rest  of  the  limb 
1   aadthefeotataaaogleof  iff  degreeoyin  which 
I    case  it  will  be  of  a  proper  length  and  proportion." 
1      The  tirst  thing,  in  choosing  a  horse,  is  to  see, 
I    by  a  general  glance,  whether  the  animal  seem 
I    to  be  of  the  breed  and  bm  and  strength  most 
J     suited  to  the  purposes  for  which  he  is  wanted. 
I    The  next  thing  is  to  ascertain  his  age :  and  this 

I  is  easily  done  by  the  aid  of  the  criteria  men- 

I I  tioned  in  our  artide  A«B  Of  Anihais.  The 
I  third  thing  is  to  observe  the  action,  that  it  be 
'  high,  extensive,  and  free.   The  action  mui»t  be 

high,  that  it  may  be  safe,-^e  hone  lifting  his 
I  feet  well  up,  so  as  to  escape  all  the  ordinary  ino- 
I  qualities  of  the  read  ;  it  must  be  extensive,  that 
1  the  horse  may  make  good  speed, — the  feet  thrown 

I  well  forward,  and  the  etridee  long ;  and  it  must  be 
°  free,  that  the  horse  may  prooeed  uniformly,  and 

with  ease,  the  foot  pr-'j^'otod  straight  forward, 
and  not  taking  sometimes  a  short  step  and  some- 
timee  a  long  one,  but  advancing  steadily,  and 
sc'  ni  l  Tig  to  be  under  perfect  control  while  in  the 
air.     'i'ho  fourth  thine;  is  to  observe  the  pecu- 
liarities of  conformation  wliich  indicate  strength, 
speed,  and  cndorance,  and  to  tee  that  theee  are 
ctoveloped  in  such  proportions  as  to  serve  the 
precise  purposes  for  which  the  horse  is  wanted. 
Certain  peculiarities  in  the  shape,  as  we  have 
wen,  oonifor  strength,  and  certain  othere  oonftr 
swiftnees ;  and  the  former  or  the  latter  ought 
iiore  or  less  to  preponderate,  or  the  two  ought 

I I  lite  or  nearly  to  balance  each  other,  according 
o  the  kind  and  amount  and  oiroumslanees  of 
he  work  which  the  animal  will  have  to  perform. 
Vhen  much  of  the  <>ni;  s<'t  of  properties  is 
anted,  a  corresponding  aiuouat  of  the  other  set 
tiast  be  diapeneed  with;  the  enormons  strength 
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of  the  dray-horw  ean  never  be  combined  wiUi  the 
spped  of  the  racer;  the  two  sets  of  properties 
exist  together  in  almost  endless  proportions,  but 
always  modify  or  oontrol  eadi  other,  and  never 
truly  combine ;  and  the  man  chooses  belt  who^ 
after  seeinj:  that  a  peculiar  fitness  in  othrr  re- 
spects exists  for  the  particular  kind  of  work  in 
whioh  the  animal  ii  to  be  employed,  ohooees  a 
shape  whicli  unites  the  greatest  degree  of  speed 
with  a  perfectly  sufficient  degree  of  strength. 
When  mere  speed  is  the  grand  object,  the  horse's 
shape  mast  resemble  that  of  a  greyhound ;  and 
when  mere  strength  is  the  grand  object,  it  ought 
to  resemble  that  of  a  bnll-dng.  But  whether 
the  properties  of  speed  or  the  properties  of 
atren^  preponderate,  the  ipeciial  configuration 
of  chest  requisite  for  full  and  long  wind,  and  the 
special  structure  of  all  the  parts  of  the  limbs 
requisite  for  both  daily  and  aggregate  eadurauce, 
ought  to  be  very  distinctly  present.  Many  a 
strong,  active,  good-chested  horse  has  such  de- 
fects in  the  bmbs,  that,  though  he  may  do  hard 
work  for  a  timu,  he  cannot  continue  at  it,  but 
eoon  breake  down,  and  begins  to  decline  in  both 
strength  and  spirit. 

The  last  thine,  and  a  very  important  one,  to 
be  attended  to  in  the  choosing  of  a  horse,  is  his 
temper  and  training.  Uany  a  horse,  otherwise 
unexceptionable  or  eminently  excellent,  is  so 
untractable  or  vicious  in  disposition  as  to  be 
worse  than  useless.  A  iino  calm  eye  and  a  plea- 
sant countenance  eervo  in  eomc  diegree  to  indi- 
cate the  tr  inprr ;  but  the  actual  habits  are 
better  indicators  of  both  this  and  the  education, 
and  may  somewhat  easily  be  put  to  the  test. 
When  a  personal  triel  of  a  saddle-horse  is  not 
obtainable,  something  of  both  his  temper  and 
his  education,  but  especially  of  the  latter,  may 
be  learned  by  observing  hia  conduct  while  he  is 
led  or  ridden  by  another  person.  "  See  if  he 
obey  the  bridle  or  collar  rein,  if  ho  stop  nt  ^  nco 
when  he  is  checked,  if  he  advance  whenever  ho 
is  commanded,  if  he  torn  to  one  side  or  the 
other  without  much  bend  of  the  neck,  or  look- 
ing as  if  he  were  turned  by  main  force.  A  horse 
well  mouthed,  and  of  a  good  disposition,  may  have 
a  will  of  his  own;  but  he  never  shows  it  in  oppo- 
sition to  that  of  his  master ;  to  every,  and  to  . 
the  lighte.'^t  tmich  of  the  rein,  he  yields  implicit 
and  prompt  obedience.  This  is  a  very  desirable  j 
qualitj;  and  you  may  meet  with  horeee  having 
it  in  great  perfection.  Observe  also  if  he  heed 
the  voice  of  his  attendant.  If  you  see  that  he 
heeds  neither  rein  nor  voice,  or  that  he  answers 
tardily,  you  may  justly  doubt  whether  he  is 
thoroughly  educated.  But  there  u  no  certainty 
without  a  trial ;  and  if  you  desire  a  good  horse, 
it  is  much  better  to  give  a  few  pounds  more  for 
one  that  you  are  sure  will  please  you,  than  to 
purchase  at  a  lower  price  one  that  you  know  ' 
nothing  about.  When  a  trial  is  possll>Ie,  mount 
the  horse  and  start  at  a  watk.  See  if  there  be 
any  lamencM,  for  it  is  most  likely  to  he  diicovwed 
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at  starting;  after  the  horse  is  out  a  bit,  he  dis- 
regards a  slight  lameness  and  dues  not  show  it. 
Obserre  next  how  he  walks,  if  he  step  well  out, 
taking  a  good  long  stride ;  if  he  walk  smartlj, 
four  miles  nn  hour  is  good  wnlkincr.  and  five 
miles  is  very  fast ;  see  if  he  set  down  the  foot  all 
at  onoe,  the  had  rather  aeoner  than  tibe  toe;  tee 
that  ho  do  not  trip  often  while  walking.  01>- 
senre  also  how  be  carries  his  head,  and  bears 
upon  the  bridle ;  if  he  carry  it  low,  or  bear  heavy 
on  the  rein,  aa  if  he  meant  jou  to  carrj  it  for 
him,  be  miro  you  will  not  like  him,-  he-  -iviU  not 
be  pleasant  to  ride^ — he  is  not  well  broken.  Take 
him  next  timmgh  a  crowded  street,  still  at  a 
walk,  and  notice  how  he  passes  carriages  and 
horses.  He  should  himself  incline  to  pass  them 
on  the  proper  side ;  but  this  is  a  thing  which 
horses  learn  very  slowly,  and  it  may  be  forgiven 
him  if  he  has  not  learned  it.  should  not 
start,  stop,  or  ^y,  at  objects  of  any  kind ;  if  he 
do,  he  is  either  nnednoated,  or  too  Hmid  ever  to 
bo  fully  educated.  Strange  noises  may  be  al- 
lowed to  produce  some  animation  in  the  hone's 
manner ;  but  if  they  make  him  restive,  disobe- 
dient or  wilful,  do  not  have  him,'— his  timidity  or 
awkvrnHn.  ss  will  get  you  into  a  scrape.  Prom 
a  walk,  you  urge  the  horse  to  a  trot.  There  is 
a  great  differenee  in  the  tret  of  diiferent  hones ; 
in  one  it  is  easy  ;  in  another,  rough ;  in  another, 
quick  ;  in  another,  slow ;  and  in  very  many 
horses,  it  ii  neither  one  thing  nor  anotlMrylmt 
a  curious  provoking  sort  of  oompovnd,  of  shuf- 
fling, trotting,  walking,  creeping,  and  cantering, 
all  in  one.  This  last  is  no  doubt  meant  for  a 
trol,  hut  is  a  sorry  imitaHoo.  Ton  would  sup- 
pose the  benst  had  never  tried  it  before  ;  his  legs 
flounder  and  scramble,  as  if  every  one  were  fight- 
ing another;  and  the  motion  altogether  is  so 
odd  that  you  can  hardly  tell  which  way  you  are 
going,  whether  forward  or  Imckward,  to  the  right 
or  to  the  left  If  yon  want  a  trotting  horse,  you 
will,  of  oonne,  have  nothing  to  do  with  a  heast 
of  this  sort.  lie  may  nevertheless  be  a  good 
cantcrcr.  The  canter,  the  walk,  and  the  gallop, 
are  natural  paces ;  the  trot  is  altogether  produced 
by  training ;  and  yon  need  net  ttoeftm  wonder 
that  the  trot  is  often  worse  performed  than  any  of 
the  others.  The  horse  is  generally  taught  to  canter 
with  the  right  li»ot  ftrward ;  hut  tlw  individnal 
is  best  taught  who  changes  from  the  one  foot  to 
the  other,  sometimes  with  the  right,  and  some- 
times with  the  left  in  advance.  When  well 
trained,  the  horse  is  what  they  call  'collected' 
in  his  centre — that  is,  he  leaves  the  ground  and 
meets  it  without  any  jerk ;  you  are  not  jolted 
out  of  the  saddle,  and  you  find  no  difficulty  in 
keeping  the  stirrup  still,  not  oscillating  b  icl- 
ward  and  forward  like  a  pundulum.  After  the 
eanter  you  may  try  the  gallop,  for  two  or  three 
hundred  yards.  It  should  be  performed  in  long 
steady  bounds,  without  jolting,  and  without 
irregularity.  An  inexperienced  galloper  takes  a 
short  Btridi^  and  makes  a  great  fiiss  aliottt  it; 


and  while  all  his  strides  are  confined,  gome  are 
shorter  and  some  are  longer.  After  the  trial- 
gaUop  pull  the  horse  up;  let  him  stand  for  a 
moment,  and  slacken  the  reins ;  then  cast  your 
eyes  upon  the  fore  legs  ;  if  they  Ix*  wr  ak  or  badly 
formed,  they  will  tremble.  Some  nervous  horses 
will  shake  a  Utile  merely  by  the  agitation  of 
galloping ;  but  in  these  horses  the  trembling  Is 
rarely  perceived  in  the  second  short  gallop ;  and 
you  may  easily  see  by  other  signs,  such  as 
champing  the  bit,  pawing  the  ground,  and  ani- 
mation of  the  ears,  that  fieriness  of  temper  has 
more  to  do  with  it  than  any  fiuilt  in  the 
For  any  work  beridee  the  saddle,  the  trial  most 
be  somewhat  different.  If  the  horse  be  meant 
for  hunting,  you  must  try  how  he  can  leap ;  if 
for  harness,  yon  must  harness  him  to  a  gig  or  a 
ooaeh ;  if  for  the  cart  or  the  dray,  you  must  see 
that  he  is  willing  to  draw  a  full  load.  Laziness 
is  aa  much  a  characteristic  of  some  horses  as  of 
some  men ;  and  it  is  often  an  ineniaUo  malady; 
and  not  a  trace  of  it  should  be  perceptible  in  the 
horse  you  purchase.  If  he  require  much  of  the 
whip  and  the  spur,  with  a  full  load,  be  possibly 
wotdd  be  a  had  hwgsin  were  he  given  to  yoo 
in  a  present ;  and  even  though  ho  should  wtIi 
well  for  a  short  distance  or  in  company  with 
another  hoTss,  be  may,  <m  bring  tried  over  sevBial 
miles  or  without  KDj  wmgKUf,  pNVB  nn  inoonv 
gible  sluggard." 

The  Breeding  of  Horsu. — ^Both  private  interest 
and  pabUo  duty  require  all  extensive  fiurmen, 
for  ?ome  considerable  time  to  come,  to  pay  special 
attention  to  the  improving  of  the  breeds  of  horses. 
Some  of  the  principal  British  breeds,  as  was  shown 
in  a  former8ection,have  exceedingly  deteriorated ; 
two  or  three  good  ones  are  almost  or  altogether 
extinct ;  and  all  which  possess  any  general  value 
to  the  country  have  either  lest  much  of  their  in- 
trinsic excellence  or  become  exceedingly  scarce. 
One  of  our  most  distinguished  veterinariaas  mid, 
so  long  ago  as  1831,  There  most  bo  eometiiiag 
radically  wrong  in  our  breeding  system.  If  wo 
proceed  to  the  great  marts,  we  find  a  remarkable 
scarcity  of  anything  in  the  sh^w  of  a  good  nog. 
It  matters  not  fer  what  pnrpeee  1m  is  intended, 
whether  for  racer,  hunter,  carriage,  hack,  or 
heavy  draught,  the  difficulty  of  making  a  good 
•election  for  either  of  these  parpoees  is  the  same. 

There  may  be  thousands  in  the  market,  but  how 
few,  in  the  eye  of  a  judge,  will  be  even  passaUe 
for  any  purpose.  Good  bMies  bafe  been  tMOOOi- 
ing  gndttsUy  scarcer  in  our  flurs  tn  the  hst  SO 
years  ;  and  we  find,  that  many  of  wbnt  were 
considered  the  roost  useful  sort  have  now  entirely 
disappeared,— the  breed  is  quite  extinot.  Whsrs^ 
for  example,  do  we  now  find  the  fine,  short-leggfd. 
handsome  cob,  who^  action  and  strength  enabled 
him  to  go  any  pace,  and  to  carry  any  weight  that 
oonld  lidet  How  few  of  the  splendid  cairisfs- 
horses  which  were  met  with  15  or  20  year*  nr'v 
arc  now  to  be  seen !  Nay,  how  few  of  anything 
really  good  is  there  to  be  met  with!** 
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A  demand  for  British  horses,  throughout  very 
many  parts  of  Continental  Europe,  burst  out  im- 
mediately after  the  peace  of  1815,  and  made  such 
excessive  inroads  upon  all  our  great  markets  as 
rapidly  to  take  away  from  our  country  a  main 
proportion  of  all  our  best  stallions.  Had  the 
demand  been  made  for  our  inferior  kinds  of 
stock,  or  even  for  horses  of  all  sorts  just  as  they 
arc  sent  to  market,  it  might  have  greatly  in- 
creased the  stock-producing  trade,  and  added 
very  materially  to  the  wealth  of  our  agricultural 
community.  But  it  was  a  demand  for  only  the 
best  individuals ;  and  it  rapidly  drained  our 
country,  not  of  its  produce  in  horses  but  of  the 
original  stock, — not  of  the  proceeds  of  its  indus- 
try, but  of  the  very  means  by  which  these  were 
produced.  Good  stallions  soon  became  scarce 
and  exceedingly  high-priced  ;  and  good  mares 
— which  had  formerly  been  shut  out  from  the 
London  market,  and  regarded  as  unfit  for  the 
purposes  of  the  cavalry — were  now  brought  into 
requisition,  and  multitudinously  bought  up  for 
the  supply  of  the  army.  Farmers,  after  having 
been  generally  deprived  of  access  to  good  stal- 
lions, were  thus  extensively  induced  to  part  oho 
with  their  good  mares ;  and  many  of  them 
began  to  produce  horse-stock  of  all  sorts,  but 
especially  of  the  half-bred,  the  three-fourths 
bred,  and  the  heavy  draught  kinds,  from  mares 
which  were  almost  useless  for  any  other  purpose. 
The  consequent  deterioration  of  horses,  particu- 
larly in  Scotland  and  in  the  northern  counties 
of  England,  was,  in  many  instances,  so  great 
as  nearly  to  exce«d  belief.  Many  a  small,  mis- 
shapen, feeble  mare  was  used  for  breeding  ;  and 
even  when  a  mare  of  this  sort  was  served  with 
a  tolerably  good  stallion,  she  incurred  every 
hazard  of  producing  a  worse  than  worthless  foal. 
"  What  is  the  consequence  7  The  foal  is  reared ; 
it  is  sold  by  the  breeder  at  perhaps  half  the  sum 
it  has  cost  in  rearing ;  it  never  pays  for  half  the 
food  it  has  destroyed ;  and  the  breeder  is  con- 
tinually crying  out  that  breeding  does  not  pay. 
How  much  less  will  it  repay  him  for  the  risk  he 
runs  ?  For  it  is  not  like  a  bullock,  which  will 
sell  even  if  it  has  a  lame  leg,  a  badly-formed  leg 
or  joint.  No ;  if  any  accident  befall  it — and  to 
how  many  accidents  and  diseases  are  foals  lia- 
ble ? — it  IB  rendered  good  for  nothing.  But  the 
loss  does  not  stop  with  the  breeder;  the  pur- 
chaser has  his  sorrows  to  commence.  Ho  gets 
his  horse  put  in  condition ;  and  the  horse  is 
mounted  a  few  times ;  but  it  is  found  that  he  is 
unable  to  carry  his  rider  vnth  pleasure  or  safety ; 
his  spindle  shanks  give  way,  he  knocks  the  one 
against  the  other,  he  cuts,  he  falls,  he  is  sprained, 
has  curbs  or  spavins,  is  washy  and  delicate,  and, 
in  short,  is  mure  plague  than  profit,  and  after 
some  time  he  is  sold  at  a  loss,  and,  passing  from 
one  hand  to  another,  proves  to  each  a  similar 
annoyance."  The  consequent  diminution  of  the 
national  agricultural  wealth  is  enormous.  If 
the  total  number  of  horses  in  Britain  be  assumed 


at  U  million,  if  the  number  of  such  degenerate 
individuals  as  we  have  described  be  assumed  at 
one-tenth  of  the  total,  and  if  each  individual  be 
supposed  to  cost  £25  in  rearing  till  he  is  four 
years  of  age,  and  to  be  then  sold  for  three-fifths 
of  his  cost ;  then,  on  the  liberal  and  almost 
romantic  assumption  that  all  are  worth  their 
meat  from  four  years  upwards,  the  loss  to  the 
nation  upon  every  generation  of  horses  amounts 
to  the  sum  of  jCI, 500,000 ! 

Farmers,  then,  from  motives  both  of  self- 
interest  and  of  patriotism,  must  pay  close  and 
enlightened  attention  to  the  principles  of  im- 
proving aU  our  breeds  of  horses.  Such  of  these 
principles  as  are  of  a  general  kind,  and  depend 
upon  physiology,  comparative  anatomy,  and  the 
modifying  influences  of  climate  and  treatment, 
are  discussed  in  our  article  Bbebdino  ;  such  as 
concern  the  modifying  effects  of  hybridizing 
between  closely  allied  breeds,  are  discussed  in 
our  article  Crossing  ;  such  as  concern  the  spe- 
cial points  and  distinguishing  excellencies  of 
each  particular  breed,  may  be  readily  inferred 
from  the  sections,  "  Foreign  Breeds  of  Horses," 
and  *'  British  Breeds  of  Horses,"  in  the  present 
article;  and  only  such  as  concern  the  animal 
mechanism,  the  sound  constitution,  the  good 
health,  the  good  temper,  the  uniform  pairing, 
the  proper  age,  and  the  suitable  condition  of  the 
sire  and  the  dam,  together  with  the  proper  time 
of  the  year  for  breeding,  require  to  be  noticed  in 
the  sequel  of  this  section. 

The  animal  mechanism  of  both  the  sire  and 
the  brood-mare  ought  to  possess  the  precise 
developments  on  which  depend  the  requisite 
strength,  the  requisite  speed,  the  requisite  en- 
durance, or  the  symmetrical  combination  of 
strength,  speed,  and  endurance,  in  the  best 
variety  or  normal  state  of  each  particular  breed. 
A  judicious  farmer,  in  selecting  horses  for  breed- 
ing, will  be  guided  by  the  same  rules  as  in  choos- 
ing market  horses  for  immediate  use, — only  he 
will  apply  the  rules  with  greater  rigidness,  and 
will  balance  or  proportion  them  between  the  sire 
and  the  dam  with  a  precise  view  to  any  desired 
modification  in  the  mechanical  conformation  of 
the  progeny ;  and  these  rules  have  been  already 
laid  down  in  the  section,  "  The  Choosing  of  a 
Horse."  But  the  animal  mechanism,  particu- 
larly that  of  the  mare,  must  be  sound  and  nor- 
mal, not  only  with  reference  to  the  ultimate 
working  power  of  the  animal,  but  also  with 
reference  to  the  vigorous  performance  of  the 
functions  of  reproduction.  Comparatively  few 
stallions  or  mares  are  free  from  defects  of  form  ; 
and  many  mares,  of  average  value  as  working- 
beasts,  are  so  seriously  mis-shapen  or  feeble  as 
to  be  incapable  of  maturing  a  vigorous  fuetus. 
Thus  a  brood-marc  who  has  weak  stomach  and 
intestines,  who  feeds  without  relish,  and  voids 
a  crude  and  sloppy  excrement,  cannot  possibly 
digest  sufficient  food  to  supply  her  own  wants 
and  those  of  the  fuetus;  and  a  maru  who  has 
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weak  respiratory  organs,  and  whose  blood  passes 
through  the  lungB  but  partially  oxygenized,  can 
never  poesefls  in  her  own  proper  organiim,  or  im- 
part to  the  ur^Maism  of  her  foBfeil^ftiMfiiiiekiGaal 
vigour  of  muscle,  sinew,  or  nerve,  which  results 
from  perfectly-formed  secretions.  Kvery  farmer, 
therefore,  ought  to  pay  the  ntmoet  ettentUm  to 
the  form,  powers,  and  constitutional  ener^  of 
his  brood-mares,  and  to  reject  every  mare  from 
breeding  who  does  not  mb^j  and  tnj  ohfiously 
possess  thaee  cwontiel  pxyertiae  of  NUiid  aninwl 
mechanism. 

Soundness  of  constitution  is  as  ewnlisl  as 
good  fiHrm,  ud  b  very  nearlj  akin  to  it,  bat  hae 
reference  to  functional  habits,  while  the  other 
has  reference  to  organic  configuration..  A  badly 
fomed  hone  la  very  likelj  to  hate  a  had  ooniti- 
tntion;  but  even  a  wcll-forined  horse  may  have 
a  bad  constitution, — if  not  in  breathing,  at  least 
in  digestion  and  in  some  important  secretions. 
A  good  constitution  is  essential  both  to  vigorous 
reproduction,  and  to  the  functional  soundness  of 
the  progeny ;  and  is  requisite  in  both  the  sire 
and  the  dam.  The  fbal  of  either  a  hadlj^Moitf • 
ttttioned  mare  with  a  vigorons  stallion,  or  of  a 
vigorous  mare  with  a  badly-constitutioned  stal- 
lion, is  almost  certain  to  be  weak  and  unthrifty, 
either  undersized  or  leggy,  and  utterly  incapable 
of  repaying  the  cost  of  producing  and  rearing  it. 
A  farmer  ought  always  to  prefer,  when  he  can, 
a  ttaOion  of  proved  eoandnew  or  wdl  ertahBshed 
reputation;  and  when  he  must  employ  one  of 
unknown  character,  he  ought  at  least  to  satisfy 
himadf  well  respecting  the  animal*!  oompactness 
of  form,  and  AUnees  of  cheati  and  power  about 
the  joints ;  arid,  as  to  the  mares,  he  ought  to 
have  had  them  long  in  his  possession,  and  to 
have  been  doadf  ohierviiif  them,  and  to  have 
acquired  a  thorough  knowledge  of  their  consti- 
tution,— and  he  must,  by  no  means,  make  use  of 
any  one  for  breeding  who  has  any  perceptible 
defect  or  weakness  in  any  considerable  function. 

Good  health,  but  especially  perfect  freedom 
from  every  kind  of  chronic  and  hereditary 
dleeaie,  ia  indiepeaiaUe  in  both  and  dam. 
By  far  the  greater  number  of  both  the  active 
diseases  and  the  morbifio  defects  of  horses  are 
tranimissihle  from  dther  the  tin  or  the  dam  to 
the  offspring.  Even  certain  diseases  of  the  eye, 
and  contraction  of  the  feet,  and  founder,  and 
spavins,  and  ring-bones,  and  the  veiy  habit  of 
mriat,  and  maoh  mora  the  aevera  ohronio 
dieeases  or  morbific  defects  of  the  lungs,  the 
atomaoh,  and  other  internal  oigana  are  heredi- 
tary. Tet''ioniedistinetion,''suggeitaMr.BQxl:e, 
"  is  to  be  made  between  congenital  and  acquired 
disease.  Thus,  for  instance,  a  mare  with  curbs, 
although  put  at  various  times  to  different  horses, 
has  been  known  oonstantly  to  bring  forth  foals 
ofHicted  with  the  complaint  of  (ho  dam  ;  and 
•ttch  an  animal  should  consequently  be  rejected 
from  the  atad  bgr  the  canlhl  Ineeder.  But 
iboald  a  mara  thitnr  curha  from  any  toddan  and 


violent  exertion  of  the  hind  legs,  as  in  taking 
some  extraordinary  leap,  or  in  struggling  through 
very  deep  gronnd  with  a  heavy  weight  on 
her  back,  it  is  questionable  whether  her  progeny. 
will  inherit  a  defect  thus  produced  by  accident ; 
as,  in  like  manner,  a  racer  that  has  broken  down 
from  great  exertions  on  the  turf,  does  not  ]»o- 
create  offspring  similarly  diseased.  Still,  after 
some  lapse  of  time,  it  is  not  impossible,  nor  in- 
deed improbable,  that  the  progeny  of  itoeh  a 
horse  may  be  foaled  with  congenital  weakaMi  ef 
the  back-sinews,  which  may  terminate  in  a  rup- 
ture, similar  to  that  of  the  sire.  It  is  conse- 
quently better,  if  powible,  to  breed  from  animals 
that  are  in  every  respect  sound ;  and  if  one  of 
tiie  parents  have  any  peculiar  defect  as,  for 
example,  a  very  large  head,  or  MNneirluitali^bt 
shoulders — it  diould  be  oorreoted,  as  fiv  as  nuy 
be,  by  a  xsorresponding  point  of  mpeiioir  eiost 
lence  in  the  other." 

Good  temper  is  of  great  importanea  In  both 
the  sire  and  the  dam  ;  for  bad  temper  in  either 
is  almost  certain  to  be  inherited  by  the  offspring. 
Docility,  willingneia  to  work,  and  anffiflient  rsso- 
luteness  to  keep  up  a  constant  and  ateady  pull, 
but  without  any  touch  of  stubbornness  or  of  ao 
absolute  spirit,  are  valuable  qualities  in  both 
parents,  and  will  diffuse  all  their  worth  into  the 
foal ;  but  an  intractable  disposition,  or  an  un- 
tameable  fieriness,  or  a  fitful  unsteadiness,  or  a 
general  vidoancm  in  either  parent,  may  be  lo 
fully  entailed  upon  the  offspring,  or  even  exag- 
gerated, as  to  render  the  finest  combination  of 
mere  physical  proiMsrtics  almost  totally  useless. 
A  team  of  steady-pulling  draught*iionce  is  inva- 
luable to  a  farmer  who  cultivates  a  very  stiff  and 
heavy  soil ;  and  when  horses  of  considerably  dif- 
ihrant  ttghtnaaa  and  ateadineaa  and  dodlity  enit 
together  on  one  farm,  two  of  different  weight 
and  dispoeition  ought  never,  if  possible,  to  work 
in  the  aame  team.  A  hotae  of  more  spirit  and 
courage  than  his  fellows,  may,  on  attempting  to 
start  with  a  heavy  draught,  fruitlessly  strain 
himself  to  the  serious  injury  of  bis  muscles  be- 
fore thqr even  ba|^  to  Araw;  and  thevgh kept 
back  and  occasionally  patted  by  the  driver  while 
at  work,  ho  may  perform  a  great  part  of  his 
labour  by  such  jerks  and  fttdden  tags  at  iMl 
occasion  a  very  wasteful  expenditure  of  his 
strength.  A  farmer,  therefore,  in  selecting  brood- 
mares and  stallions,  ought  not  only  to  avoid  sll 
downright  bad  temper,  bat  to  aim  at  producing 
such  similarly  dispositioned  foals  as  will  eventu- 
ally give  him  two  or  four  of  the  same  weight  of 
body,  and  the  aanie  atraetaie  of  frames  and  tba 
same  cast  of  temper  tn  the  wetkinK  of  ewy  , 
plough  or  waggon. 

The  pairing  of  a  brood-mare  vrith  the  niM 
kind  of  atallton,  at  subsequent  impregnations  aa 
at  the  first  impregation,  is  a  point  of  much  cOB- 
sequence.  Whatever  bo  the  breed  or  sggregits 
properties  ct  peculiar  charaetertstiosa  of  the 
in  the  llial  impttgnatian,  thsy 
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are  very  likely  to  exert  a  controlling  influence 
on  all  future  impregnations,  even  though  the 
staUtoitt  employed  in  these  ^ould  be  of  widely 
different  bredl  or  possess  a  widely  different 
aggregate  character.  A  mare  of  nearly  pure 
Arabian  blood,  in  the  stud  of  the  Earl  of  ^for- 
ton,  was  eroand  with  a  male  quogga,  and  pro- 
duced a  female  hybrM  of  a  chaiaeter  inter- 
ine(^ir>te  l>ctween  that  of  the  quagga  and  the 
horse  i  and  she  was  afterwards  impregnated,  at 
two  mtooetniTa  periods,  by  a  fine  Uadc  AraUan 
stallion,  and  produced  first  a  filly  and  then  a 
oolt,  of  distinctly  equine  formation,  but  marked 
with  very  distinct  resemblances  to  a  i^uagga. 
Tlieae  animab,  tbe  ^Kreot  offspring  of  th«  Arabi- 
an mare  and  the  Arabian  stallion,  had  the  quag- 
ga's  peculiar  stripes  or  lists  alonr-  the  back  and 
acr<»s  the  forehead;  and  the  filly  a  maue  was 
Aott)  thidk,  itiff,  and  upright  like  a  quagga's ; 
while  the  colt*s  mane  was  much  larger,  but  so 
stiff  as  to  arch  upward,  and  hang  clear  of  the 
sides  of  the  neck.  Other  trials  of  direct  and 
pure  equine  itnpregBatkm  weio  made  with  the 
same  mare,  in  the  hope  that  a  repetition  of  them 
would  eventually  cflTace  the  impression  made  by 
the  original  quagga  impr(^;nation ;  but  the  often- 
er  tliejr  wtre  repeated,  the  more  diatinotly  did 
they  result  in  offspring  with  quagga  markings, 
and  tlie  more  strongly  did  they  seem  to  prove 
that  the  influence  exerted  by  the  first  impreca- 
tion waa,-  in  a  oertaln  degree,  permanent  and  ir- 
reverBi!)Ie.  So  very  curious  was  this  phenome- 
non, and  eo  seeminply  unconnected  with  all  the 
other  known  laws  uf  animal  reproduction,  that  a 
peraon  night  almoet  be  tampted  to  reftr  it  to 
8<:>raething  peculiar  in  the  particular  mare ;  but 
phenomena  strictly  similar  to  it  have  been  ob- 
8<;rved,  not  only  in  other  horses,  but  alto  in  catit, 
dogs,  and  swina.  V,  tfaerefbve,  any  mare,  other- 
wise thoroughly  suitable  for  breeding,  have  hap- 
pened to  produce  a  first  foal  of  widely  or  even 
considerably  different  character  from  what  her 
owner  now  wants,  aha  ought  either  to  be  njeeted 
as  a  brood-mare,  or  to  be  consigned  baok  tO  a 
reproduction  closely  similar  to  her  firpt. 

The  proper  age  of  both  sire  and  dam  ia  a  con- 
sideration of  muoh  importanoe.  A-  fiUj  who 
brc  r  ds  before  she  is  three  years  old  will  probably 
produce  a  feeble,  diminutive,  and  sickly  foal ; 
and  even  one  who  breeds  at  any  time  between 
tfaraa  and  five  years  of  age,  tbou^  die  may  pro- 
duce a  good  enough  foal,  will  probably  sulTer 
very  considerable  injury  herself,  and  be  rendered 
unfit  for  vigorous  breeding  in  after-life.  A  mare, 
even  when  duly  fed  and  wall  managed,  oontinuM 
to  mature  her  constitution,  to  make  increments 
to  some  parts  of  her  frame,  and  to  consolidate 
and  strengthen  her  general  organism  till  she  is 
fire  years  of  age ;  and  if  she  breed  before  that 
period,  she  first  gives  to  tlie  foetus  a  very  large 
proportion  of  the  assimilated  substances  which 
ought  to  be  aecreted  §»  the  maturing  of  her 
own  sptepif^-die  afterwaida  parts  with  another 


large  proportion  of  the  same  euljstances  in  the 
secreting  of  milk  for  nourishing  the  foal, — and, 
in  consequence,  she  never  attains  the  bulk  and 
stature  which  she  would  <  t  .  i  vise  have  pos- 
sessed, and  is  permanently  less  valuable  than  she 
ought  to  be,  aud  does  not  acquire  sufficient  en- 
ergy for  imparting  a  maximum  strength  and 
fulness  to  her  future  progeny,  ^t  a  mare  who 
duos  not  breed  till  slie  is  five  years  old,  may  pro- 
bably continue  to  breed  with  complete  vigour 
tin  she  b  twenty  years  old ;  and  some  of  the 
finest,  weH-treated,  btgh-hloud  mares,  especially 
when  the  precaution  was  used  of  allowing  thtin 
to  breed  only  in  every  alternate  year,  have  con- 
thined  to  prodnoe  a  perfectly  full,  strong,  and 
energetic  progeny  till  they  attained  the  advanced 
age  of  thirty  or  even  of  thirty-six. — A  colt  of 
only  two  years  of  age  may,  in  a  rare  case,  be  the 
sire  of  a  promising  and  uaefiil  foal ;  but  no  male 
can  be  safely  or  certainly  employed  in  any  in- 
stance of  even  ordinary  importance,  at  an  earlier 
stage  than  as  a  well-furmed,  vigorous,  compact 
stdkon  of  seven  <a  eight  yeara. 

The  suitable  condition  of  the  sire  and  the  dam 
is  a  consideration  additional  to  animal  mechan- 
ism, sound  constitution,  good  health,  good  tem- 
per, uniform  pairing,  and  proper  age,  and  re- 
spects the  state  of  both  in  regard  to  exercise  and 
food,  and  their  adaptation  to  each  other  in  re- 
gard to  size.  If  either  sire  or  dam,  thougli  lu  ail 
Other  respects  perfectly  unezoeptionable,  should, 
at  the  time  of  copulation,  have  sunk  into  a  re- 
laxed state  of  the  muscular  system  from  tbe  want 
of  due  exercise,  the  ofii^ring  will  probably  be  defi- 
olent  in  eonstitntlonal  enetgy ;  aiid,  for  a  nmikr 
reason,  if  either  should  have  sufTered  a  diminu- 
tion of  strength  from  insuthciency  of  food  or 
from  any  other  cause  of  debilitation,  the  offspring 
wiD  probaUy  be  eorrespondingly  deficient  in  both 
functional  power  and  muscular  dLvclopmcnt. 
The  dam,  too,  nuiBt  not  only  be  in  full  energy 
from  exercise  and  food  at  the  time  of  her  im- 
pregnation, but  must  eontinue  to  be  so  through- 
out all  the  time  of  her  gestation ;  for  unless  her 
foal  be  fully  and  energetically  supplied  with  all 
the  principles  of  increment  and  nourishment 
from  the  fost  moment  of  its  embryo  6tate»  and 
throughout  all  the  stages  of  its  foetal  existence, 
it  \^  ill  never,  with  even  the  best  and  most  sedu- 
lous appliances  of  subsequent  suckling  and  feed^ 
ing,  be  able  to  develope  ample  muscle  or  acquire 
the  full  and  due  energies  of  its  nature.  But 
though  both  sire  and  dam  ought  to  have  been 
well  fed,  they  ought  not,  by  any  means,  to  be  in 
a  fat  or  pampered  condition.  A  stallion  over- 
loaded with  fat,  though  much  desired  and  eagerly 
preferred  by  many  farmers,  is  really  in  a  morbi- 
fic state,  and  almost  as  exceptionable  as  if  he 
were  lean,  thin,  and  half-starved;  for  be  has  ac- 
quired his  excessive  fat  mainly  in  consequence  of 
a  weiUuiess  in  the  organs  of  assimilation,  and 
has,  in  oonawkm  trith  it,  been  randsred  doggish 
and  incapable  of  great  or  continued  ej^ertion ;  eo 
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that  his  ofTspring  will  probably  be,  to  the  full,  as 
spiritlets  aiid  feeble  as  that  of  a  lank  and  half- 
fiunidied  bat  oonatitutiMiaUy  vigorom  staUkm. 
The  connecting  of  a  small-sized  mare  with  a  oom- 
paratiTcly  large  or  hng^e  stallion  is  also  a  sendus 
evil ;  for  it  diminishes  the  development  of  the 
Untiit  bgr  the  inmfldleii^  «r  alimoBt  afliMded  to 
it  during  gestation, — ^it  entails  danger  npon  the 
dam  at  the  time  of  parturition, — and  it  occa- 
sions a  stinting  and  partial  surving  of  the  foal 
hf  nn  inadequate  Mpply  of  milk  daring  the  time 
of  suckling. 

The  time  for  pnirin<^  recommended  by  most 
wnU/ra  m  May ;  but  though  this  has  great  ad- 
vantage!, and  may  be  properly  ^neogh  immed  as 
a  general  rule  for  the  whole  of  Qreat  Britain,  by 
far  the  best  time  in  all  genial  situations,  ;uid  par- 
ticularly throughout  most  of  the  south  aud  the 
centra  of  Knj^awd,  ia  about  the  end  of  Uudiw 
the  beginning  of  April.  A  mare's  period  of  gesta- 
tion is  about  eleven  months ;  and  when  this  ter- 
minates about  the  end  of  February  or  the  b^in- 
ning  of  March,  the  Ibel  neeib  little  or  no  artifi- 
cial food,  b>it  is  supported  by  nnlk  during  the 
proper  length  of  time,  and  becomes  able  to  nibble 
at  the  pastures  just  when  the  season  ceases  to  be 
cold  and  the  grass  lands  begin  to  be  f\ill  of  sweet 
and  nutritious  hcrVnc^  v  When  a  farmer  wishes 
to  obtain  a  good  huatiqg-horse,  a  month  later 
may  be  proptf.  "But,"  says  Mr.  Borke,  "if  his 
mare  be  thorough-bred,  and  he  wUk  to  take  the 
chance  of  having  a  foal  with  ?omo  pretentions  to 
running,  then  the  earlier  a  mare  ia  stinted  the 
better;  for  all  nmning  hoieee  date  their  Urdi 
from  tlie  lat  of  Jftiunry,  be  they  foaled  when 
they  may ;  and  consequently  it  ia  of  great  impor- 
tance that  they  be  dropped  as  early  in  the  year 
as  may  be,  in  order  that  their  growth  may  be 
forwarded  by  every  means  that  can  be  devised 
conF^i'^tent  with  their  healthy  state.  It  is  a  ques- 
tion, however,  whether  very  eariy  foals,  that  are 
kept  ftr  months  on  nrtlfidal  ibod,  will  be  more 
forward  at  two  years  old  than  thoea  dropped  to- 
wards the  end  of  the  sprintr,  nnd  properly  at- 
tended to  subsequently." — ^Tfae  subjeoi  of  orossiag 
heavy  draught  mane  with  Flemiah  ataOioiio  to 
noticed  in  the  paragraph  on  the  Flemish  horse, 
in  the  section  "Foreign  Breeds  of  Ilorsea." 

The  process  of  breeding  and  rearing  horses  may 
be  very  fiurly  w  evm  nraply  mrnnnentingy  when 
conducted  with  consummate  judgm«it  «ad  great 
care;  but  is  decidedly  uncompensating,  as  con- 
ducted by  the  migority  of  tarmers.  A  very  good 
cart-hone,  of  any  Und  whitever  esoept  the  atn- 
pendous  and  showy  dray-horse,  can  rarely  be 
estimated  at  a  higher  market  value,  when  he  is 
four  years'  old,  than  £40 ;  and  though  he  be  aS; 
sumed  to  earn  all  hie  own  keep  daring  the  foortla 
year  of  his  age,  ho  cannot,  in  even  a  favourable 
general  estimate,  be  supposed  to  cost  his  owner 
a  less  amount  of  dead  outlay  than  £-m, —  or  £2 
for  the  tteUioo,  I4i.  for  the  keep  of  the  mm 
during  ft  mooth  nt  fiwliag^  £19  lOi.  or  Si.  per 


week  for  the  keep  of  the  colt  at  grass  and  in  the 
straw-yard  from  the  time  of  w easing  till  the 
oiooe  of  kb  third  yeer,  £1  IQkftr  dafljr  dk«- 
anee  of  com  during  the  three  months  of  his  bnng 
broken-in,  8s.  for  the  wages  of  the  breaker-in, 
and  £1  10s.  for  the  extra  feeding  of  the  odt  {no- 
paratoty  to*idlii«g  him,  and  ftw  eaadbg  kigita 
the  fitir.  The  extreme  profit,  on  the  whole  trass- 
action,  therefore,  will  he  £14 — A  vpry  fine  car- 
riage colt  which  will  bnug  about  £{io  m  ttie  Loa* 
don  mukiA,  may  be  fcTOoinMy  ueManHd,  iitta 
same  way,  to  cost  a  dead  outlay  of  about  /lO,— « 
£1  for  the  stallion^  Us.  for  the  keep  of  the 
uiare  at  foaling,  £30  Is.  for  the  keep  of  the  ooit 
tm  the  etoee  of  hie  thfapd  ymt,  and  ASLftr 
breaking-in ;  bo  that  he  will  yield  an  extreme 
profit  of  about  £\S  or  £-?0. — A  hunting-horse,  of 
middle-rate  powers,  and  worth  £iji)  or  £9)  at 
the  end  of  hie  Mh  year,  may  be  bred  and  teued 
in  thp.  srLmn  circumstances  as  ordinary  colts;  bot 
a  huuting  hoTse,  of  any  {^tensions  to  superior 
character  can,  in  general,  be  bred  and  reared 
only  under  tiie  diwotton  of  *  own  who  know 
the  nicest  and  most  important  points  of  the 
many  sub  varieties  of  the  horse,  and  has  an  so- 
quaintanoe  with  the  pedigree,  perfonnances,  and 
general  character  of  the  prime  mares  and  stal- 
lions of  the  d:iy  ;  and  a  hunter  nf  any  s>rt  d*$ 
little  or  no  harues^-work,  and  must  be  kept  tiU 
he  is  at  least  five  years  old  before  he  oen  beieU 
for  his  full  value,  and  can  seldom  or  never  brinf 
a  high  price  till  he  has  acquired  a  character  by 
actual  performances  in  the  field ;  so  that  everj 
hunting-horee  oeoariooe  a  eompamtively  higt 
cost  for  breeding  and  rearing,  uid,  at  ttke  MM 
time,  19  a  downright  lottery  to  his  owner,  sad 
may  either  yield  a  good  proiit  or  entail  a  beavy 
loae^-Itt  all  oaaee  <k  breeding  and  rearing,  be 
they  wlwt  they  may,  losses  are  liable  to  ooenr 
from  accidents  to  the  mare,  from  risk  at  parturi- 
tion,  from  mistakes  respecting  the  true  ehsraoier 
of  the  atallion,  from  nnexpeoted  and  oBftamid 
elMIMter  in  the  colt,  from  neglect  or  misinaii- 
i^ment  on  the  part  <  f  Rcrvnnts.  from  accident! 
to  the  colt,  and  from  some  other  and  eqoalfy 
obrioQi  tad  kwfiteble  enoMt  and  theee  kmm 
may  occasionally  be  such  at  to  render  the  pro- 
cess of  breeding  and  rearing,  even  under  the  most 
skilful  management,  not  only  nnremuaaaiuig 
hot  diaBBtrone.  Bat  aa  to  the  maMtadii  ete 
conduct  the  process  in  a  mere  routine  manner, 
with  little  knowledge  of  its  principle*  ?ir.  i  no 
enlightened  seizure  of  its  advantages,  additn'O^ 
and  ooaetaat  loeeeeariie  from  ekearlnadierliMe 

and  mismanagement,  and,  in  the  great  mojctntr 
of  instances,  render  the  idea  of  remuneration  • 
mere  fond  delusion.  '^'The  real  £act,"  remsrhl 
Mr.  Barker  "la  thia.  A  fiumer  breade  a  coU; 
and  at  five  years  old,  the  expense  of  rearing  him 
I  may  be  £50  But  this  Bum  not  having  come 
out  of  his  pocket  at  once,  but  having  grsdosllj 

mMiam,  tmi  new  aad  tfaea  »  fnr 
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com,  it  has  not  at  any  one  partionlar  time  noade 
any  great  inroad  upon  his  pocket,  and  con«e- 
quentljr,  if  he  want  to  pay  his  rent,  or  to  make 
aaypmluM  wliicli  li  likelf  to  be  faeaelioial  to 
him,  he  taVea  perhaps  £40  for  the  colt  that  has 
cost  him  £A0,  and  thinks  himself  Hoth  lucky  to 
get  that  sum,  and  likewise  a  providctit  man,  to 
have  kept  tiut  by  him  titat  IimImmi  to  vahuAl* 
ia  a  time  of  need  "  Yet — still  to  ^(^opt  the 
words  o£  the  same  writer — "  provided  the  farmer 
can  rub  on  to  sell  the  colt  at  an  improper  time, 
it  may  be  looked  on  in  the  light  oC  a  live  tiviaga- 
baalc,  in  which  he  weekly  hoards  up  a  certain 
sum  which,  under  different  circumstanoet,  he 
would  probably  think  nothing  of  spending.*' 

Th»  ManagemetU  cf  Horm.-^Tho  proper  suc- 
eepsinn,  of  housing  and  depasturing,  and  of  corn- 
feeding  and  gnss-feeding}  in  the  Maaonal  man- 
agedMMk  of  howoB,  ii  aoMeed  In  utide  Cxh- 
nsAB',  the  proper  treatment  of  foals  at  birth, 
and  during  the  period  of  rearing  them,  is  noticed 
in  the  articles  pAKTVBniov,  ¥qal,  and  FuDuro 
Of  Asmau ;  the  proper  traatment  of  nuuMt  davw 
iuf  the  TpttML  «l  pivgpancy,  is  noticed  fai  the 
article  Abortiott;  the  rmtHne  of  rijrht  mannt^e- 
pie&t  in  the  training  of  coits,  is  drawn  in  the 
flurtiolo  BBSAKiira ;  the  proper  daily  Ari«iiig  of 
b<HeiM  it  noticed  ill  the  articles  DAiroRirr  and 
'daooMiva;  the  due  supply  of  air,  light,  and  lit- 
ter to  houoed  horses  will  be  noticed  in  the  article 
Srasu;  the  priaeipiei  of  waintelirtiig tin  fitno* 
ttonal  energy  of  hon«i  ar^  steted  m  ^e  wtldii 
Air,  Pood,  EuaoiSB,  Fbsdiito  or  Anixaia,  and 
•<»oe  others ;  the  proper  management  of  the  feet 
of  heceee  if  aoCieed  in  the  artielee  Foot  tad  Sbos- 
ISO ;  the  right  performance  of  surgical  operations 
upon  horsei  is  noticed  under  the  titles  of  the 
several  operations,  such  as  Docaiao,  Bucboino, 
Caevtanov,  ViBnrOi  tad  BuinBim;  tad  the 
proper  treatment  of  horses  under  disease  Ib  no- 
ticed under  the  titles  of  the  several  diseases, 
Euch  as  CATaaaa,  Diasktks,  i:):<T£aiTi8,  Fabcy, 
FavB,  OiiAVvnt,  Ivnuiouvunr,  tad  SvaooaM. 
The  only  discussion  of  the  management  of  horses 
required  in  this  place,  therefore,  is  ijierch'  a  sup- 
plementary remark  or  two  on  traiuing  and  exer- 


Kvery  young  colt  of  a  spiritGd  hreed,  especially 
if  he  be  intended  to  serve  as  a  hunter  or  as  a 
prime  htokney,  ought  to  he  early  accustomed  to 
tiia  hudHwg  tad  coatwl  of  a  Iteepgg,  He  ought, 

when  two  years  old.  to  wear  a  headstall  at  p!;raff3, 
and  to  have  attached  to  it  a  long  rein ;  so  that, 
at  aay  time,  he  may  be  easily  caught,  without 
beiag  ittitled,  tad  aiay  have  scope  enough  for 

free  raoveTnent  when  catijrht,  wUhoat  needinp  to 
contend  with  his  keeper,  or  to  jerk  the  rein  from 
him  cad  run  away.  If  he  htwe  not  a  headstall, 
he  oaanot  be  caught  without  being  alarmed  and 
leaminL'  BtittiRhness ;  and  if  he  have  a  mete  hal- 
ter attached  to  his  headbtail,  he  will,  on  every 
occaaiott  of  diowing  temper  or  fright,  oblige  his 
to  hang  tad  tog  npon  him,  tad 


himself  to  much  jerking  and  irritation.  He  ought 
fit  first  to  He  simply  approached  in  a  gentle  and 
coaxing  manner ;  and  for  a  time  to  be  much  pat- 
ted ti^  otreoed,  to  have  a  foot  Mtod,  to  be 

softly  rubbed  with  a  wisp  of  hay,  and  to  be  other- 
wise habituated  to  the  presence  and  handling  of 
his  keeper.  Never  once  should  he,  in  even  the 
dightett  BitBaer,bo  frighteaed  tad  ooeraed;  for 
every  disturbing  of  his  equanimity  leaves  a  bad 
impression  on  his  constitutional  temper,  and 
tends  to  make  him  either  timid  or  rebellious. 
His  etriieet  formal  lesson,  and  one  which  requires 
to  be  very  pcntly  c:iven  and  very  often  repeated, 
is  to  lead  him  about  at  the  full  length  of  his 
rein ;  and  if  he  s^art  or  become  playful  during 
the  letion,  his  kaeper  oaght  to  tUow  liim  the 

amplest  possible  scope  for  scampering  and  frolic, 
and  to  let  him  feel  as  little  ta  possible  of  the 
retlraiat  of  tiie  tela.  AAn  a  fiiw  days  he  may, 
with  great  <»re  and  geatleaets,  be  lounged  in  a 
circle,,  so  as  to  be  taught  nome  of  his  [moes ;  but 
with  the  least  practicable  formality  or  control, 
tad  ia  a  antaner  of  ooatttat  kiadoeei  and  coax- 
ing, aad  of  fro^Dcat  patting  and  caressing.  All 
his  lessons  ought  to  be  short  and  thoroughly 
'  pleasant  to  him  ;  and  when  he  has  once  acquired 
I  docility  he  may  tgtia  be  toned  loettk  tad  oeea> 
sionally  takttt  up  for  a  few  hours  doiiag  the  day 
I  for  the  purpose  of  repeating  his  lessons,  so  that 
he  may  enjoy  a  large  degree  of  absolute  liberty, 
tad  at  the  ttno  tfaao  aiaj  aet  fbvget  wlktt  ho 
htt  learned.  When  the  time  for  thorough 
breaking  -  in  and  total  subjection  -arrives,  he 
shduld  be  accustomed  to  the  dumb-jookey,  and 
steadily  eoodueted  throng  all  the  enenesive 
parts  of  breaking  and  training ;  tnd  if  he  be  in- 
tended for  the  chase  or  for  rough  and  rapid 
country  ndiug,  he  should  be  often  led  over  small 
jumpe  tad  aiodtiatdj  wide  hUad  dilehat,  ia  or- 
der that  he  may  be  gradually  habituated  to  every 
species  of  fence,  and  rendered  confident  in  his 
own  powers.  But  the  practice  commonly  ob- 
terved  by  profetdeati  horst'bretktti^  of  tightiy 
reining  up  the  head  of  the  young  colt  to  the 
dumb-jrjckcy,  and  then  tnrninp;  him  into  a  loose 
box  durmg  many  hours  ot  the  day,  is  both  un- 
ptcentiy  aad  oraaL  fhit  prtetieo  it  atntlly 
said  to  "give  the  horse  a  good  mouth  ;"  but  it 
really  produces  the  opposite  effect ;  while  the 
kind  and  dexterous  handling  of  a  judicious  horse- 
mta  at  oaoe  gives  a  really  '  good  mouth,*  gives  a 

good  hearing  along  with  it,  aVOids  til  OnoUj', 
and  entails  no  evil  consequences. 

The  young  cart-horse  has,  for  the  most  part, 
a  oonstitutioatllf  qidet  tad  tameaMe  di^ori- 
tion ;  and  doe*?  not  require  such  precaution  and 
nicety,  in  the  initial  lessons  of  handhng  and 
lounging,  as  the  young  horse  with  maoh  blood. 
The  best  method  of  subduing  tad  tiaiaing  him 
is  detailed  in  the  article  Bkkakino.  But  should 
the  practice  there  recoiBDMndud  ot  harnessing  him 
in  a  fetm  bo  eaoeaattwd  by  a  dispoeiUoa  of  ree- 
tiftoflts  tad  of  Uk&iaft  he  nu^  bo  htmeMtd  bjr 
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himself  to  a  billet  or  light  log  of  wood,  with  long 
traces  attached,  in  order  that  he  may  have  free 
play  for  his  heels  without  rislcof  hurting  himself; 
and  he  should  be  led  gently  about  in  traction  of 
the  billet,  and  coaxed  and  wheedled  rather  than 
urged  to  proceed  ;  and  not  till  he  learns  to  tug 
the  light  thing  docilely  and  pleasantly  and  some- 
what steadily  after  him,  should  he  be  harnessed 
with  a  team  to  an  empty  cart,  and  cautiously 
inured  to  perform  a  small  degree  of  work. — '*  A 
medium  plan  must  be  adopted  with  the  carriage- 
horse.  He  is  not  only  required  to  have  some- 
what showy  action,  but  likewise  to  be  steady  in 
draught.  lie  must,  therefore,  be  lounged  like 
the  hunter,  and  taught  to  raise  his  knee  and  de- 
liver his  leg  with  freedom, — motions  which  can 
never  be  acquired  without  the  good  exercise  of 
the  hands  and  legs  of  a  perfect  horseman.  Pre- 
vious to  being  made  to  draw,  it  is  a  good  prac- 
tice to  drive  such  horses  with  long  reins  but  un- 
attached to  any  vehicle,  the  man  who  drives 
them  running  behind,  and  being  furnished  with 
a  whip  to  keep  them  up  to  the  proper  pace.  By 
this  means,  being  guided  in  every  direction, 
made  to  turn,  back,  &c.,  they  will  when  har- 
nessed be  much  less  raw  and  unhandy  than  when 
simply  broken-in  to  draw  by  ploughing  and  har- 
rowing, to  which  work  they  may  be  put  upon 
light  soils  when  about  three  years  old.  If,  also, 
the  farmer  exact  but  gentle  work  from  his  young 
stock,  and  can  manage  to  employ  them  upon  soft 
ground,  the  longer  he  can  avoid  having  them 
shod  the  better ;  shoeing  at  an  early  age  being 
the  bane  of  young  horses,  and  frequently  crip- 
pling their  feet  so  as  to  render  them  almost 
worthless." 

The  training  of  all  kinds  of  horses  ought  to  be 
sufficiently  comprehensive  to  prepare  them  for 
every  kind  of  work  which  they  may  be  destined  to 
perform,  and  for  every  kind  of  ordinary  situation 
and  exigency  in  which  they  may  be  expected  to  be 
pUiced.  But  even  when  executed  by  a  professional 
breaker,  and  when  formally  declared,  upon  the 
sale  of  a  horse,  to  be  as  perfect  as  it  can  be  made 
by  man,  it  by  no  means  comprises  any  effort  to 
prepare  the  animal  either  for  extraordinary  situ- 
ations or  for  the  blunders  and  cruelties  of  his 
future  master.  No  breaker  can  anticipate  what 
the  folly  or  ferocity  of  a  brutal  driver  may  do  to 
a  horse ;  and  even  if  ho  could  anticipate  it,  he 
would  himself  become  a  fool,  and  only  inflict 
needless  pain  and  irritation,  were  he  to  attempt 
to  fortify  the  animal  against  it.  Breakers  can 
train  horses  only  for  rational  treatment ;  and  if 
they  would  address  themselves  to  the  prevention 
of  the  accidents  which  arise  from  ignorance  and 
brutality,  they  must  apply  the  discipline  for  it, 
not  to  the  horses,  but  to  their  drivers.  "  There 
can  be  no  doubt,"  remarks  the  writer  of  Stable 
Talk,  "  that  of  the  numerous  accidents  we  often 
see  and  daily  hear  of,  as  occurring  to  gigs,  phae- 
tons, and  other  vehicles,  throe  out  of  four  arise 
from  want  of  judgment  in  the  driver.   lie  is  not 


aware  of  what  is  likely  to  produce  accident,  ood- 
scqucntly  takes  no  steps  to  prevent  it.  He  has 
probably  no  conception  that  a  strap  buckled  too 
tight  or  left  too  loose  will  render  a  horse  uneasy 
in  his  harness,  irritate  his  temper,  set  him  plung- 
ing, and  finally  kicking  and  running  away.  This 
horse  might  have  been  a  week  since  bought  of  a 
dealer,  might  have  been  driven  in  a  double  or 
single  harness,  have  always  gone  perfectly  quiet, 
and  always  would  have  done  so  if  common  judg- 
ment had  been  used.  This  is  all  we  have  a  right 
to  expect  from  a  high  spirited  horse.  He  docs 
not  promise  us  to  carry  a  phaeton  or  gig  down 
hill  on  the  top  of  his  tail,  or  to  be  flayed  alive  I 
by  his  harness  from  our  carelessness." 

The  regular  exercising  of  a  horse  is  an  exceed- 
ingly important  port  both  of  his  training  and  of 
all  his  subsequent  treatment.  See  the  article 
Exercise.  A  saddle-horse  who  has  been  regu- 
larly exercised  during  the  period  of  his  training, 
will,  if  afterwards  properly  treated,  always  per- 
form his  work  with  ease  and  pleasure ;  while 
one  who  has  been  fitfully  exercised,  or  alternately 
overdone  and  neglected,  will  come  from  the 
breaker's  hands  either  with  windgalls,  splints, 
or  other  forms  of  chronic  disease,  or  with  an 
enfeebled  constitution  and  a  morbid  suscepti- 
bility of  inflammation  and  other  acute  disorders. 
A  properly  trained  and  ordinarily  strong  farm- 
horse  has,  for  the  most  part,  regular,  full,  and 
healthy  exercise  in  the  simple  performance  of  his 
daily  work  ;  he  neither  suffers  worrying  exhaus- 
tion, nor  stiffens  and  stagnates  from  inactivity,  nor 
contracts  predisposition  to  either  chronic  or  acute 
disease ;  and,  when  moderately  well-fed  and  other- 
wise well  managed,  he  enjoys  a  degree  of  both 
healthiness  and  longevity  which  is  rarely  witnessed 
in  any  of  the  kinds  of  either  saddle  or  carriage 
horses.  But  the  occasionally  worked  saddle- 
horse,  even  though  he  should  have  been  thor- 
oughly well  trained,  can  be  maintained  in  tolera- 
ble vigour,  or  kept  free  from  a  morbific  condition, 
or  preserved  in  life  and  activity  through  a  mode- 
rate scries  of  years,  only  by  means  of  daily,  judi- 
cious, artificial  exercise.  All  idle  and  neglected 
horses  are  more  or  less  enfeebled  and  diseased; 
and  even  horses  who  stand  inactive  during  only 
a  very  few  days  and  then  pass  into  a  short  con- 
tinuance of  violent  exertion,  or  make  an  ordinarily 
long  and  not  very  rapid  journey,  are  very  liable 
to  inflan\mations  or  other  dangerous  acute  disor- 
ders. "  How  often,  nevertheless,  does  it  happen," 
exclaims  Youatt,  "  that  the  horse  which  has  stood 
inactive  three  or  four  days,  is  ridden  or  driven 
thirty  or  forty  miles  in  the  course  of  a  single  • 
day  !  This  rest  is  often  purposely  given  to  pre- 
pare for  extra  exertion, — to  lay  in  a  stock  of 
strength  for  the  performance  of  the  task  required 
of  him ;  and  then  the  owner  is  surprised  and  dis-  | 
satisfied  if  the  animal  is  fairly  knocked  up,  or  I 
possibly  becomes  seriously  ill.  Nothing  is  so 
common  and  so  preposterous,  as  for  a  }>crson  to 
buy  a  horse  from  a  dealer's  stable,  where  ho  has  ' 
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been  idlj  fattening  for  sale  fur  many  a  day,  and 
immediately  to  give  him  a  long  run  after  the 
hounds,  and  then  to  complain  bitterly,  and  think 
that  he  has  been  imposed  upon,  if  the  animal  is 
exhausted  before  the  end  of  the  chase,  or  is  com- 
pelled to  bo  led  home  suffering  from  violent 
inflammation.  Regular  and  gradually  increased 
exercise  would  have  mode  the  same  hurse  appear 
a  treasure  to  his  owner."  A  young  horse  requires 
more  exercise  than  an  old  one ;  yet  a  very  young 
one  ought  not  to  have  either  very  prolonged  or 
very  fatiguing  exercise.  A  well-fed  horse,  also, 
requires  more  exercise  than  an  ill-fed  one,  and 
ought  to  have  it  during  an  hour  each  time  twice 
a-day,  or  at  least  during  an  hour  and  a  half  once 
»-day.  A  saddle-horse,  especially  if  he  possess 
much  blood  and  high  spirit,  ought,  when  exer- 
cised, to  be  first  walked  for  a  considerable  dis- 
tance, next  gently  trotted,  sometimes  next  briefly 
galloped,  and  always  Anally  reduced  down  to 
walking,  and  taken  home  in  a  cooled  and  unex- 
cited  state  after  his  exertion.  The  practice  of 
galloping  a  horse  for  an  hour,  and  then  taking 
him  to  the  stable  in  a  state  of  profuse  perspira- 
tion, is  always  more  or  less  injurious,  and  some- 
times entails  almost  as  bad  consequences  as  a 
serious  degree  of  inertion  and  neglect. 

In  Egypt  and  Arabia,  horses  are  usually  wa- 
tered but  once  a  day ;  in  Persia,  they  are  watered 
at  sunrise  and  at  sunset ;  and  in  Britain,  they  arc 
pretty  generally  watered  thrice  a-day.  Spring 
water,  partly  from  its  coldness  and  partly  from 
its  want  of  saline  admixture,  is  injurious  to  most 
horses ;  and  river  or  pond  water,  even  though  it 
should  be  muddy  and  warmish,  and  should  con- 
tain but  a  very  diminutive  proportion  of  carbonic 
acid,  agrees  well  with  almost  all  horses.  The 
regtilarly  -  worked  and  healthily  -  conditioned 
draught  horses  of  a  farm,  usually  drink  their  All 
at  some  pond  or  streamlet  adjacent  to  the  far- 
mery, without  almost  ever  experiencing  any  bad 
effect ;  while  hunters,  hackneys,  and  other  horses 
kept  entirely  for  the  saddle,  are  commonly  stinted 
or  controlled  in  their  drink,  and  yet  not  unfre- 
qnently  suffer  from  it  very  serious  consequences. 
When  pump  water  or  other  spring  water  must 
be  used,  it  ought  to  stand  in  the  trough  or  pail, 
exposed  to  the  air  or  to  the  sunshine,  for  a  suffi- 
cient length  of  time  to  let  it  acquire  nearly  as 
high  a  temperature  as  that  of  the  surrounding 
atmosphere ;  but  the  soft-water  of  a  brook  or  a 
pond,  and  most  of  all  the  water  of  a  pond  or 
brook  to  which  the  horses  have  been  accustomed, 
ought  always  to  be  preferred.  A  prejudice  exists 
in  most  persons  against  the  unrestricted  permis- 
sion of  water  to  saddle-horses ;  and  this,  in  the 
case  of  racers  and  hunters,  usually  rises  so  high 
as  to  stint  them  of  water  for  a  day  or  two  before 
running,  and  to  allow  them  none  whatever  on 
the  day  of  action.  But  though  the  watering  of 
a  horse  immediately  before  he  is  gallojied,  may 
certainly  do  serious  and  irreparable  mischief  to 
his  respiratory  organs,  the  limitation  of  his  drink 


in  other  respects  makes  him  fldgctty  and  unhappy, 
retards  or  embarrasses  some  of  his  functional  secre- 
tions, and  powerfully  predisposes  him  to  violent 
spasms,  sudden  intiammatiuDS,  or  some  other 
forms  of  very  dangerous  acute  disease  from  the 
occasional  indulgence  of  an  insatiable  thirst.  A 
horse  who  has  frequent  access  to  water,  and  is 
allowed  the  uncontrolled  use  of  it,  really  drinks 
less  in  the  course  of  a  week  than  a  horse  who  has 
access  to  it  only  under  some  restraints,  and  who, 
whenever  he  touches  it,  gulps  it  down  like  a 
vortex  and  looks  as  if  he  would  annihilate  the 
stream.  The  stinting  of  water  to  any  horse  is 
both  great  cruelty  and  very  bad  policy.  Every 
working  horse  ought  to  be  liberally  watered 
thrice  a-day,  especially  in  summer, — and  then 
he  will  be  free  from  the  tortures  of  thirst,  and 
will  have  due  liveliness  and  i>erseverancc  in  his 
work,  and  will  escape  liability  to  many  pains  and 
diseases;  and  every  hackney,  while  on  a  journey 
ought  to  be  liberally  watered  thrice  or  four  times 
every  day, — first  waiting  till  he  has  somewhat 
cooled,  then  receiving  two  or  three  quarts  of 
water,  then  his  feed,  and  then  another  draught 
of  water. 

The  necessity  of  giving  to  all  domestic  animals 
such  food  as  contains  a  due  proportion  of  nitro- 
genous principles,  the  econoniy  and  prudence  of 
accompanying  the  feeding  of  all  the  domestic 
animals  with  a  comfortable  degree  of  external 
warmth  by  shelter,  the  propriety  of  adapting  the 
food  of  horses  to  different  breeds  and  different 
temperaments,  and  an  outline  of  suitable  dietary 
treatment  of  horses  throughout  the  successive 
seasons  of  the  year,  have  been  noticed  in  the 
article  Fkei»iko  op  A.mhals.  Yet  four  impor- 
tant points  in  the  feeding  of  horses  remain  to  be 
here  discussed, — the  bad  effects  of  over-feeding, 
the  benefits  of  the  system  of  manger-feeding, 
the  proper  allowances  and  mixtures  of  articles 
of  food,  and  the  proportioning  of  the  amount  of 
nourishment  to  the  size,  age,  and  work  of 
individuals. 

No  horse  ought  to  be  over-fed  or  to  have  an 
unlimited  allowance  of  highly  or  even  consider- 
ably nutritious  food.  The  packing  of  a  horse 
with  as  much  food  as  he  can  take,  under 
the  mistaken  notion  either  of  kindness  to 
the  animal  or  of  its  enabling  him  to  perform  a 
maximum  of  work,  not  only  wastes  the  food  and 
does  the  horse  no  real  good,  but  injures  his  con- 
stitution, and  predisposes  him  to  many  danger- 
ous inflammatory  diseases.  His  stomach,  when 
unduly  full,  presses  upon  the  diaphragm,  dimin- 
ishes the  surrounding  area  of  the  chest,  encum- 
bers the  oxygenizing  action  of  the  lungs,  impedes 
the  heart's  power  of  propelling  the  blood  with 
suflicient  velocity  through  the  various  textures 
of  the  body,  and,  in  consequence,  diminishes  the 
energy  of  the  whole  system,  induces  a  lethargic 
and  somnolent  tendency  in  the  functions  of  the 
brain,  dilutes  the  strength  and  vitality  of  all  the 
secretions  which  are  immediately  dependent  on 


732 


the  circulation,  and  iNMMnooB  the  format  i  n  'md 
depositiun  of  fatty  matter  in  lieu  of  some  of  the 
requisite  renovation  of  muscle.  The  repletion  of 
the  ttonach,  abo,  WMdc«M  iti  mectianioal  Mtion 

in  ooiu^aenoe  of  excessive  distension,  enfeebles 
its  secrctivo  p^wor  in  consequence  of  an  overload 
of  matter,  and  maiccs  an  exorbitant  demand  upon 
its  gMtrie  jttiee  in  oontequenoe  of  the 
scope  afforded  for  the  decomposition  of  the  proxi- 
mate principles  of  nutrition.  All  food,  like  nil 
other  dead  organic  matter,  has  a  tendenc/  to 
resolve  Itself  into  its  elements;  it  enoonnten  a 
thorough  resistance  of  this  tendency,  so  as  to  pass 
into  actual  nourishinr-nt,  y>nrtly  hj  the  direct 
reducing  action  ut  the  stomach,  and  partly  bj 

the  «ntiMpti«  power  of  the  pecnliftr  gaetrio 

Secretion  called  the  gastric  juice ;  and  when  it 
is  swallowed  in  such  quantity  as  not  to  be  wholly 
reducible  by  the  gastric  actiun  and  completely 
sntomted  iHtfa  the  gnstrio  juiee^  Mme  porUon  of 
it  is  decomposed,  and  not  only  ceases  to  he  food, 
but  forms  putrid  and  noxious  combinations  which 
irritate  the  intestines,  and  produce  cither  actual 
disetae  or  at  least  a  morbifio  diapoeition.  **  Bo 
long  as  an  animal  rxperiences  the  sensation  of 
hunger,  the  gastric  juice  is  poured  out  from  the 
coats  of  the  stomach,  in  sufficient  quantity  to 
saturate  the  alusent  that  ia  awaUowed ;  but  that 
1  feeling  once  appealed,  the  secretion  of  the  juice 
either  ceases  entirely,  or  its  properties  are  so 
altered  and  weakened  as  to  be  no  longer  capable 
of  offering  due  resistance  to  the  putrefiietiTe 
process.  Thus,  beyond  a  certain  quantity,  every 
mouthful  of  food,  placed  as  it  roust  be  in  the 
situation  most  likely  to  favour  decomposition— 
namoljy  OttO  of  warmth  and  moi8tiire»— speedily 
becomes  a  putrid  mass,  evohnng  a  large  qtiantity 
of  noUoroe  gas — as  does  every  animal  or  vege- 
table substance  in  this  state— b/  which  disten- 
sion Is  iocreaaad  and  aoidity  and  initatfon  peo- 
duced." 

CooUnued  repletion,  therefore,  produces  direct 
dieeasea  of  the  stoniaoh,  the  intestines,  and 
the  circulatory  system  {  it  produces,  in  particu- 
lar, prevailing  costiveness,  occasional  diarrhoea, 
and  continual  feeblen^  of  vital  secretion ;  and 
it  aadtae,  or  indlieotly  and  do'wly  produces, 
many  inflammatory  affections,  many  chronic 
disorders,  and  almost  nil  the  morbid  conditions 
of  organ  or  function  to  which  different  breeds  or 
oawlitntioiia  may  be  liahie,— in  the  viieein  of  one 
class  of  hanat,  in  the  brain  of  another,  in  the 
eyes  of  a  third,  and  in  the  lungs  or  liver  or  other  ! 
organs  of  a  fourth.  Even  oontinued  feeding, 
though  neither  the  progrew  nw  the  aggregate 
of  it  should  ever  amount  to  actual  repletion,  ia 
exceedingly  injurious.  The  sinp:!^  nnd  compara- 
tively small  stomach  of  a  horse,  just  as  really  as 
that  of  a  human  bong,  reqnirea  longintarvab  of 
repose,  and  cannot,  without  aariooa  damage,  be 
kept  constantly  working  upon  a  continuous 
supply  of  food.  It  performs  its  functions  in  a 
progreseiva  or  aerial  manner,  first  liberalljr  n- 


I  creting  gastric  juiea  in  preparation  for  anaL  | 
'  next  saturating  the  materials  of  the  meal  with  !  . 
the  gastric  juice,  and  working  them  up  into  a 
homogeneona  mass,  and  next  eammiaales  na> 
ceesive  portions  of  the  mass  into  the  fine  polp  j 
called  chyme,  and  discharges  them  into  th? 
pylorus  on  their  way  to  yield  up  their  nouiitliing 
jnloeatotheiiyitemi  and  oriy  wheaithaisaa> 
ducted  most  part  of  a  meal  though  the  vbok 
process,  or  has  nearly  finished  the  reduction  of  j 
the  whole  mass  into  chyme,  does  it  ttiwa  to  %  . 
Tigoronaaeeretionof  mofegiurtrio  jvieBbimitiia- 1 
tory  to  the  reception  and  saturation  and  dii^^  i 
tion  of  the  contents  of  sn  ^tl^.er  meal.  See  the  ' 
article  Cuvmb.    Hence  the  alternate  dioeii^ 
ftr  food  and  keen  hungering  fttr  it  en  the  part  | 

of  a  healthy  and  regularly-feeding  human  bein?; 
and  hence,  too,  the  ncce^ity,  in  both  man  and 
hone,  of  taking  food  in  mt^,  and  of  completd; 
abet^ning  IWmi  it  durii^  the  whole  of  eiwy 
intervtil  between  the  meals.    The  eflect  of  p?it-  i 
ting  fresh  food  into  the  stomach  before  Uie  pre- 
vious  meal  has  been  digested,  is  dther  to  wok 
the  atomadi  to  aeereta  fresh  gaatrie  juice  uxl  to 
overtax  its  powers,  or  to  send  the  food  in  i  ' 
decomposed  or  decomposing  state  into  tbitiaSa-  || 
tines,  and  eo  produce  irritation  and  disssss.  < 
Every  horsey  therefore,  ought  to  reo«?e  it  anj  I 
one  time  only  so  much  f  ind  a?     F'jflicient  tr* 
appease  his  hunger  and  maintain  his  ^ra>£^i 
and  never  enough  to  overload  hia  etomsdKirto 
leave  a  surjdus  for  hie  afteiHua;  and  he  oogbt 
in  n1!  f.rdinary  circumstances,  to  pass  an  int?rd  ^ 
of  at  least  four  hours  between  any  two  mak. 
A  farmer  should  not  only  mete  out  the  P"?* 
daily  allowance  of  com,  beans,  or  other  chieflT  ,  | 
nutritious  fo'  i  for  bis  horses,  but  prevent  to 
men^rora  giving  tl  em  an  unlimited, or  oonstum 
or  unduly  large  supply  of  hay,  herbage,  or  othw  i 
fodder.    Many  a  ploughman  or  carter.  t<'ull.r  ; 
ignorant  of  the  natural  law?  of  a  horse's  dijK*- 
tion,  and  either  to  save  bunself  the  troobk  ni  ^ 
giving  limited  periodioal  supplies,  or  hi  srfay* 
he  supposes,  to  let  the  horse  maintain  s  niui- 
mnm  fif  pov.'er  by  continually  eating  a*  waA  ,^ 
he  18  able,  crams  the  rack  with  hay  or  oilier  fod- 
der, and  aeldom  ok  never  aUowv  it  to  be  wp^y. 
The  consequencea  aM^  that  much  of  the  M^^t^  '■• 
piillnd  down,  blown  upon,  and  wasted,— that  ti« 
horse  acquires  a  mischievous  and  morljid  h»ki 
ofeatiQgbelweenmeals,— andthat,ifhske|V»  ; 

not  to  haw  a  due  allowance  of  com  or  besa*  or  ^ 

other  highly  nutritious  food,  he  always  t^ts  mcK 

hay  than  his  comparaiivdy  small  stomtdi  «•  | 

rightly  contain,  and  entaik  upon  hinedf  eB  **  ( 

djaaatronaaffc       f  excessive  ^istric  dL<^et»:<^ 

The  system  of  manger-feeding  is  rapidly  as^  ^ 

generally  superseding  the  use  of  the  rsck ;  i» 

oottiiate  in  mixing  ohaff  or  minutely  «ot  hay  «>J 

straw  with  oats  or  baana  or  other  gnanl^ 

highly  nutritious  substances,  and  giving  ""^  ^ 

whole  as  manger-meat- ;  and  it  po88e«6«!« 
fold  reoommendation  of  preventing  a  unM  ofair 


L/iyiii^ed  by  Google 


HOBSB. 


or  other  fodder,  and  of  obliging  horses  soroewhat 
j ,  thoroughly  to  masticate  their  oats  and  beans, 
j    See  the  artidei  CaAnr  Mid  CHAvr-Ooma.  UotI 
horsf  ?  pnll  tlown  and  trample  and  •>vn?tc  a  por- 
tion of  the  fodder  served  to  them  in  racks  ;  and 
Bome  oull  out  for  their  use  only  the  sweetest 
I  loeki^  and  pull  down,  and  trample  to  destruction 
BO  enormous  a  quantity  as  one  third  or  so  of  the 
whole.  All  horses,  too,  swallow  some  portion  of 
their  oala  and  beans  in  so  imperfectly  masticated 
a  state  as  to  void  them  unassimilated  and  almost 
I  entirely  nnaltorod  ;  and  comt?  hungry  and  greedy 
ones,  partly  from  the  urgency  of  excessive  appe- 
tite and  partly  from  the  slovenliness  of  bad  habit, 
scarcely  masticate  their  oats  and  beans  at  alL 
"  Many  horses,"  remarks  Professor  Stuart,  "swal- 
low their  com  in  great  haste,  and  when  much  is 
I    eaten,  that'  habit  is  exceedingly  dangerooa.  Tha 
I    stomach  is  filled^t  is  overloaded  bafiora  it  htm 
'  time  to  make  preparation  for  acting  on  its  con- 
I  tents — the  food  ferments,  and  painful  and  dan- 
I  gerooa  oolio  onmiM.  Bj  adding  ohaff  to  liia  corn, 
the  horse  must  tako  mora  time  to  eat  it*  and 
time  is  given  f^r  the  commencement  of  dig^ps- 
tion,  before  fermentation  can  occur.    In  this 
way  chaff  la  very  vaefol,  especially  tlfUst  long 
fasts."   The  horse  finds  the  chaff  too  hard  and 
pointed  to  be  swallowahle  without  considerable  ' 
'  mastication  i  he  cannot  throw  it  down  among 
his  ftat  lika  onohaffed  fodder;  he  ia  compelled, 
while  maatioating  the  chaff,  to  grind  down  the 
oit9  and  beans  with  whirh  it  is  mixed ;  and  he 
&ils  his  stemaoh  more  slowly  than  with  unmixed 
ottta  or  beaaa,  and  gives  it  greater  time  and 
scope  for  thoroughly  s  it  irating  and  macerating 
the  food  with  gastric  juice.   Almost  all  horses 
are  very  fond  of  this  mixed  provender ;  and 
many  of  them,  after  having  heoooie  aoeuatomed 
to  it,  will,  if  an  option  be  allowed  to  them,  pra- 
:  fer  it  to  the  Hct  mired  oats.   Not  ^nly,  too, 
have  fanners  found  manger-feeding  both  a  oon- 
aideraUe  aavingof  food  and amaterial  advantage 
to  their  teams ;  but  soma  gtiitlanien,  in  spite  of 
the  rp«?i'!tanoe  of  their  grooms  or  coachmen,  have, 
with  excellent  effects,  introduced  it  to  their  stables 
for  thieir  baekneya  aad  earriagc-hovaea.  Kanger- 
foeding  may,  in  almost  every  instance,  occasion 
too  much  distension  of  the  stomach  of  the  race- 
horse ;  and  may,  in  any  instance^  be  suitable  for 
the  hunting-horse,  only  when  tiie  quantity  of  the 
ohaff,  as  compared  to  that  of  the  com,  is  very 
small ;  but  it  is  well  suited  for  most  hackneys 
and  earriage-horses,  and  admirably  adapted  for 
I  nllkladeof  horaea  of  dow  and  heavy  draught 
I     Yet  even  ia  manger^beding,  food  muat  be 
1  given  in  meals  and  measured  allowances,  and 
J  never  profusely  dealt  out  on  the  assumption  that 
a  banevifllnotcatofittoezoeia.  **Theajatem 
I  of  giving  the  whole  of  the  food  as  manger-meat, 
^  under  the  impression  that  the  horso  will  lie 
I  down  and  rest  so  soon  as  he  has  finished  bis 
'  meal,  ia  in  manj  eaasa  liable  to  the  otijeetion 
that,  even  when  ntiifled,  he  witt  contimie  to  | 


cat  for  the  purpose  of  getting  the  com  that  is 
mixed  with  his  food,  and  will  then  probably  only 
lie  down  immediate^  from  the  foaUng  of  oppvee- 
sion  indtiorrj  hy  repletion.  When  corn,  h-nn?, 
and  chaff,  in  proper  quantity  and  proportiutis, 
are  given  without  the  admixture  of  cut  hay,  if 
a  hofae  have  had  enon|^,  he  wiU,  unleie  a  glutton, 
lie  down  pi  rinps  at  once,  or  will  pull  a  sniall 
portion  of  hay  from  the  rack  before  he  does  bo, 
but  will  never  leave  the  food  that  contains  corn 
until  ho  have  eaten  more  than  ia  good  for  him« 
and  loathe  the  remainder." 

The  bruising  of  oats  and  beans  and  the  steam- 
ing of  chaff  and  esculent  roots  have,  in  many 
iaataaoeay  been  combined  with  manger-feeding,  : 
as  means  of  assisting  the  diL'i  stinn  of  the  horse, 
and  preventing  the  loss  of  nutritious  portions  of  i 
lus  food.    Unbruiaed  oats,  when  mixed  wiUi 
ohaffed  hay,  are  apt  to  alip  out  of  it ;  but  bruised  | 
oats  and  slightly  wetted  chaff  thnrn7;rrh!y  and  ' 
pertinaciously  retain  their  state  of  mutual  inter-  i 
mixture.  Seeds  swallowed  whole  by  either  horses,  | 
large  birds  or  other  animals  often  paaa  through  | 
the  stomach  and  intestines,  not  only  unreduced 
and  unassimilated,  but  in  full  retention  of  their 
vitality ;  ao  aa  to  germinate  quite  aa  readily  aa 
if  th^  had  never  been  swallowed,  or  even  to  I 
'  hnv9  their  power  of  genriinat'K'n  ptiTnulated  and  ' 
strengthened  by  the  action  of  the  auimal  heat  of  i 
the  ittteatinea  and  the  ehendeal  agenciee  of  the  I 
exorament.    The  bruising  of  oats  and  beans,  ' 
thorpfore,  licsides  rendering  them  thoroughly 
mi^ible  with  the  chaff,  and  occasioning  them 
to  be  eaten  in  uniform  proportiona  with  It,  pre- 
pares them  for  assimilation  by  destroying  their 
vitality,  and  assists  their  digestibility  by  multi- 
plying the  extent  of  surface  which  they  present  to 
the  action  of  the  atomaoh.  Bruised  oat^  indeed, 
are  supposed  by  many  persona  to  have  a  laxative 
effect  upon  horses;  bnt  thpy  really  have  no  such 
effect  upon  almost  any  horses  of  slow  and  heavy 
draught,  or  even  upon  the  great  minority  of 
horses  of  lighter  structure ;  and  in  any  instances 
in  which  they  might  act  laxatively  if  given  alone, 
they  do  not  so  act  when  given  in  intermixture 
with  a  proper  or  corrective  proportion  of  ebalfod 
hay. 

The  steaming  or  boiling  of  chaff  and  ofcilcnt 
roots,  and  even  of  the  whole  mass  of  any  kind  of 
manger^meat,  b  reooramended  hy  acme  eminent 
veterinarians,  on  account  of  its  bringing  the 
food  into  the  fittest  possible  state  for  digestion  and 
assimilation,  and  by  many  distinguished  agri- 
culturiata  on  account  of  ita  ohaerved  efficacy  In 
promoting  the  ultimate  objects  of  feeding.  ^  If," 
says  rrofo««<^r  Dick,  after  describing  the  process 
;  of  digestion  and  incipient  assimilation,  from  the  j 
act  of  deglutition  on  to  the  formation  of  chyle.  | 
and  the  absorption  of  it  by  the  lacteals — "  If  , 
the  hardest  of  the  food  must,  in  this  manner,  bo  j 
broken  down  and  dissolved  before  it  can  really 
enter  into  the  qritran,  It  muat  appear  evident 
that  aomething  approaching  to  tiiia  aolntimi. 
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if  done  artificially,  wotild  greatly  aid  the  organs 
of  digestion  in  this  process,  and  that  thereby 
madi  exertion  might  be  saved  to  the  eyetem, 
ind  at  the  same  time,  nourishment  would  be 
more  rapidly  conveyed  into  it.    It  is  with  this 
view  that  I  would  recommend  the  general  adop- 
tion of  oooking  food  for  home.  When  the  food 
is  broken  down  by  catting  the  hay  and  itmw, 
and  bruising,  boiling  or  utonrinnpf  tht>  oats,  not 
only  is  there  less  waste,  by  the  whole  being  used 
M  ni«Bger-meat,  hat  mnoh  lAam  U  MtTed  to 
the  animal,  in  having  the  tough  dried  hey,  and 
hard  oats,  masticated  for  him,  and  in  a  state 
almost  prepared  for  digestion;  and,  as  regards 
the  oets,  aS  the  noarisbroettt  they  can  allbrd  It 
readily  yielded  to  the  dig^tive  organs."  "As 
respccta  the  boilin£»  or  steaming  of  food,"  says 
Goodrich  Bmith,  *'its  importance  is  seen  from 
the  faot,  that  *  it  takes  a  hone  from  three  to  fbar 
hours  to  masticate  one  stone  of  hay,  but  a  mash 
of  potatoes  of  double  that  weight  may  be  eaten 
in  40  minutes.*   Potatoes,  it  is  said,  lose  about 
one-eighth  of  their  weight  by  the  evaporation  of 
the  water  when  steamed,  or  about  one-sixth  if 
kiln  dried  or  baked.    It  is  even  said  that  it  ha^ 
been  ascertained,  that  a  bushel  of  oats  boiled 
will  maintain  a  horse  in  better  oondition  than 
two  in  tho  common  way.**  See  tiieartidM  Botb- 

i.Mj  and  Stkamino, 

j^Ianger-feeding,  however,  whether  with  raw 
or  with  oooked  food,  must  not  be  so  praotised  as 

to  exclude  other  kinds  of  feeding,  In  all  condi- 
tions of  the  horse  or  at  all  seasons  of  the  year. 
Its  main  proper  use,  cxolu»ive  of  other  feeding, 
is  daring  the  winter  for  healthy  horsee,  and 
while  they  are  employed  cither  constantly  or 
often  at  hard  work.  The  sick  horse  may,  at 
any  season,  have  hay  or  tares  or  utlier  dry  or 
green  fodder  in  the  raek ;  the  slightly  worked 
horse  may  occasionally,  in  winter,  Invn  n  por- 
tion of  hay  or  roots  in  lieu  of  the  more  nutrient 
manger-mcat;  and  the  healthy  and  hard-work- 
ing horse  may,  in  summer,  reoelve  mangep-meat 
only  during  the  day-time  of  his  periods  of  hard 
labour,  and  be  turned  out  to  grass  during  every 
night  and  every  rost-day,  or  be,  to  a  large  or 
even  principal  amonnt,  fed  with  luccm  or  other 
similarly  nourishing  green  food.  See  the  nrti 
cics  Calexdau,  Food,  and  Feediso  or  Akimai.3. 

The  proper  allowance  of  food  for  horses  varies 
according  to  the  constitaents  of  the  food*  the 
condition  in  which  they  arc  used,  the  season  of 
the  year,  and  the  particular  character,  weight, 
health,  and  work  of  the  horses ;  and  it  has  been 
somewhat  diversifiedly  estimated  both  on  the 
ground  of  experiment,  and  on  that  of  appeal  to 
soientifio  principles.  Mr.  Stevenson  of  liedside 
in  East  Lothian,  records,  in  a  reoent  Prize  Essay 
in  the  Highland  Society's  Transactions,  a  judici- 
ously instituted  and  wtdl-cond noted  experiment 
on  farm  horses,  from  November  till  August,  dur- 
ing which  three  were  fed  daily  with  eaoh  48  Hm. 
of  Swedish  tamips  and  15  Iba.  itf  bruised  oatSir- 


I  two  with  each  42  Iba  of  Swedish  turnips  and  15 
lbs.  of  a  mixture  of  two  parts  of  bruised  oats,  one  i 
part  of  braised  barley,  and  one  part  of  bniMl  j 
beans, — two  with  each  the  same  as  the  preced- 
ing, except  that  the  p«^)rtion  of  the  mixture  for 
one  of  the  three  daily  feeds  was  boiled  and  un- 
brnissdy— two  with  each  the  same  as  the  preoed-  . 
iag,  except  that  the  Swedish  turnips  and  also  i 
the  wliole  of  (he  mixture  were  boiled, — and  two  ' 
with  each  about  150  lbs.  of  boiled  Swedish  tor-  i 
nips,  and  A  lha.  of  the  braised  mixtnre.    Tlie  | 
first  set  jointly  weighed  on  the  11th  of  March 
207  8tone«,  and  on  the  2nth  of  April  2S2  stones; 
the  second  set,  on  the  1  Uh  of  March  '^oi>  stones, 
and  on  the  fi9th  of  April  197  stonsa;  two  of  tlia 
third  set,  on  the  11th  of  March  18H  stone^ 
and  on  the  29th  of  April  179  stones;  the  fourth 
set,  on  the  i  1th  of  March  166  stones,  and  on  the  ' 
89th  of  April  156|  stones;  and  the  fifth  set,  on 
the  nth  of  March  IDOi  stones,  and  on  the  29th 
of  April  If^O  stones.    Two  of  the  first  set,  who,  ,  | 
on  the  29th  of  April  jointly  weighed  208  stones,  ' 
afterwards  rcoeiinBd  eaeh,  in  lien  of  the  iomips, 
a  daily  allowance  of  1  Ihs.  of  oil  cukes  and  5 
Ihs.  of  oats, — and  jointly  weighed  on  the  3d  «:-f  j 
August,  SID^  stones ;  the  second  set  received  | 
eadi,  In  lieu  of  the  tnrnipa,  4  Ihe.  of  oil  emkcs  * 
and  T;  lbs.  of  the  mixture, — and  jointly  weighed, 
on  the  3d  rif  Angnst,  20t^i  stones;  the  fourth  i 
received  each,  lu  lieu  uf  the  turnips,  4  lbs.  of  oil 
eakes  and  an  additiomdfoed  of  the  raw  mixtan^  •  • 
— and  jointly  weighed,  on  the  2i  of  August,  160  i 
stones;  and  the  fifth  set  received  each,  in  lieu  i 
of  the  turnips,  4  lbs.  of  oil  cakes  and  5  lbs.  of  iht:  . : 
nizturo  originally  given  to  the  third  setr^aad  '  i 
jointly  weighed,  on  the  3d  of  August,  205  stone&  ' 
Mr.  Stevenson  says,  inter  alia,  "  From  November 
to  March,  the  horses  were  all  in  good  hesilth.  i 
The  quantity  of  grain  oonsnmed  by  each  boras  | 
was  evidently  more  than  was  requisite  during 
the  winter  months  for  the  labour  performed,  the 
girths  having  increased  considerably.  Those 
horses  whioh  wwe  fed  on  bruised  oats  wera  eri- 
dently  less  energetic  than  the  others :  tvro  of 
them  performed  less  work — they  were  dull  in  the  I 
yoke,  and  their  coats  looked  unhealthy.  Those  i 
on  raw  mixed  grain  were  the  most  energetae.  I ' 
Those  on  the  boiled  fru->f\,  whether  tumij^  or 
otherwise,  showed  a  healthy  glossy  coat,  their  | 
perspiration  did  not  seem  more  abundant  than  j 
usual,  with  the  exception,  perhaps,  of  those  fod  ' 
on  h'''i]pd  turnips.   Those  on  boiled  turnips  con- 
sumed more  straw ;  they  scaroely  ever  tasted 
water.    In  regard  to  the  artide  of  oast,  the  i 
results  are  in  favour  of  the  heilad  tamips,  with  \ 
one  feed  of  brnised  grain." 

Youatt  thinks  that,  of  a  manger-meat  mix- 
ture, of  chaff,  oats,  and  beaaSy  in  the  proportion 
of  twenty  pounds  of  chaff,  ei|^tof  eats,  and  t»\> 
of  beans,  34  or  3n  pounds  arc  a  Fufficient  daily 
allowance  for  any  moderate-sized  heavy-draught 
horse  with  Mt  or  even  hard  work,  and  40  pouda 
foradfayor  waggon  bona.  Thamr  thinks  thai 
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diediUy  allowuoe  to  »  hone  of  midffling  height, 
•  when  perforoung  ordinary  work,  mtLj  be  regarded 
"  -Mf(K>d  when  consisting  of  S[  lbs. of  hay  and  IL?. 
i  of  Mte.  Goodrich  Smith  appears  to  recommead, 
«>  a  proper  diily  elloirwioe  tm  8  horses,  one 
bushel  of  hessUf  one  bushel  of  oats,  and  one 
I    bushel  of  chaffed  hay  &n<\  ?trr\^v^    Another  nu- 
'  iliority  mentions  as  a  good  allowance  for  a  horse, 
I  81bi.ofbiiit8edo«t8,3lhe.oftnniieedbe«nt,and 
I  4  lbs.  of  chaffed  straw  in  the  day,  and  22  Ibe.  of 
sfpnmcd  potatoes,  1^  lb.  of  fine  harley  dust,  2  Ih. 
.  of  charted  straw,  and  2  oz.  of  salt  at  night. 
)  Another  eettnmtee  the  proper  daily  allowenoe 
I  in  winter  at  15  lbs.  of  hay,  10  Uml  of  straw,  and 
8  lbs.  f  f  ntf>,  together  with  as  much  oatmeal  or 
lyemeal  as  will  thoroughly  whiten  a  bucket  of 
water  after  eeeh  feed.  Another  albwanoe  eon- 
iistt  of  5  lbs.  of  bfuised  oats,  pease,  or  beana,  7 
,  lbs.  of  chaffed  hay,  5  lbs.  of  straw,  6  lbs.  of 
I  steamed  potatoes,  and  6  lbs.  of  brewer's  grains ; 
another,  ef0  Ibe.  of  hraieed  oeta^peaee,  or  beene, 
8  lbs.  of  chaffed  hay,  10  lbs.  of  straw,  5  lbs.  of 
steamed  yvotntoes,  and  2  lbs.  of  raalt-dust  or 
ground  oil  cake ;  another,  of  10  lbs.  of  bruised 
oets,  pease,  or  beans,  10  lbs.  of  diaffed  hey,  and 
10  lbs.  of  straw ;  and  another,  of  5  lbs.  of  bruised 
oats,  pease,  or  benns,  8  lbs.  of  chaffed  hay,  8  lbs.  of 
straw, and  7  lh&.  of  bran.  Mr.  Curwen  recommends 
for  ft  turn  hem  ftl  Ibe.  of  steemed  potatoee,  7  the. 

of  steamed  chaffed  straw,  7  lbs.  of  long  straw,  and 
8  lbs.  of  oats, — and  for  a  colliery  horse  8  lbs.  of 
chaffed  hay,  b  lbs.  uf  chaffed  straw,  7  lbs.  of  steamed 
jMtetoes,  6  Ibe.  of  eairots,  and  IS  lbs.  of  oete; 
and  he  fi:ays,  in  rerermre  to  various  approved 
practices  of  feeding  with  a  combination  of  car- 
rots and  other  food,  "  When  from  6  tu  12  lbs.  of 
oete  ere  ellowed  to  e  work-horse  per  day,  eooord- 
ing  to  its  employment,  4  lbs.  may  be  deducted 
for  5  lbs.  of  carrots,  and  the  spirit,  condition,  and 
ability  of  the  horse  be  improved  by  the  same.  * 
'*    Other  acoonnte  state  a  bushel  of  carrots  to 
lie  f»ivcn  daily  instead  of  oats.     *    *  TTrrsrs 
are  fed  on  carrots  with  sometimes  hay  and  some- 
timee  oom,  and  sometimes  with  only  straw ;  as 
first,  for  6  horses,  two  loads  of  40  busbele  per 
•vroek,  no  corn,  and  little  hay, — second,  fnr  (J 
horses,  one  load,  with  corn  in  the  spring  time, 
and  little  hay, — and  third,  for  6  horses,  72  bushels 
per  week,  no  oats,  and  half  thenmal  allowance 
of  hay.     *     *     In  Surrey,  where  carrots  are 
exteneivel/  cultivated,  a  team  of  4  good  horecs 
get  about  00  bmheb  per  week  mtil  Christeaaa, 
with  plenty  of  chaff  or  clover  hay,  but  no  corn, 
nnd  aftor  that  40  bushels  are  given  with  2 
bushels  of  oats  and  a  sufficiency  of  chaff.'* 
BoQeeingattH  etates  that  the  usnal  allowanoe  to 
his  farm-horses  at  Beohelbronn  consists  of  22  lbs. 
of  hay,  r>l  lbs.  of  straw  nnrl  7]  lbs.  of  oats  ;  and 
he  says,  in  connexion  with  a  minute  report  of 
ezperimente  whieli  he  made  with  a  variety  of 
mixed  ratieni :  "  In  the  circumstances  in  which 
we  are  generally  placed  in  this  cotintry.  I  d'*  not 
imagine  that  Uiere  would  be  any  actual  advan- 


tage in  replacing  the  ordinary  food  of  our  horses 
by  roots  and  tubers ;  I  doubt  even  whether  the 
enViftitntion  would  have  good  effects.  I  know, 
indeed,  that  horses  have  been  kept  through  the 
winter  apon  potatoes  and  mangel-wurzel ;  but  it 
is  a  different  matter  to  feed  an  animal  and  keep 
him  pt-n  li:::'  quiet  in  the  stable  without  work, 
and  to  feed  him  at  the  mme  time  that  a  certain 
quantity  of  laboar  is  required  of  him  every  day. 
A  horse  in  full  work  would  scarcely  get  through 
the  bulky  ration,  which  should  consist  of  bcrt- 
root  alone ;  his  meal  times  are  restricted ;  if  he 
has  oertaia  hoars  fbr  hit  work,  so  has  he  oertain 
hours  for  hia  breaklhat,  dinner,  and  sapper  also. 
This  is  one  reason  why  carriers'  horses  Utd  post 
horsee, — horses  in  a  word  which  have  long  and 
severe  work  to  perform, — receive  the  larger  por- 
tion of  their  allowance  in  corn.'" 

Mr.  Stephens,  the  author  of  the  Book  of  the 
Farm,  mentions  that  a  large  ooaoh-proprietor  in 
Bdinbargh  gives  each  of  hja  ooach-horses  a  daily 
allowance  of  8  lbs.  of  chaffed  straw  and  16  lbs.  of 
bruised  oats,  and  that  another  person  gives  to  each 
of  his  large  horses  10  or  12  Ibe.  of  chaffed  straw 
and  16  Ibe.  of  braised  oats.  A  eomnon  allow- 
ance, in  well-conducted  stables  in  England,  con- 
sists of  11  lbs.  of  chaffed  hay,  2 J  lbs.  of  chaffed 
straw,  11  IIm.  of  oats,  and  lb.  of  beans.  The 
ordinary  allowanoe  for  a  Britidi  eavalry  horse  in 
barrack  consists  of  1 2  lbs.  of  hay  and  1 0  lbs.  of  oats. 
The  allownnce  for  each  horse  in  the  "^Tunicipal 
Guard  of  Poxis  for  1840,  as  also  that  for  a  truop 
horse  in  the  reeerve  wnirf  of  Franoe  for  some 
time  previous  to  1840,  consisted  of  11  lbs.  of  hay 
and  8  lbs.  of  oats,  together  with  11  Ihs.  of  straw 
for  litter ;  that  for  a  troop  horse  in  the  French 
cavalry  of  the  line,  prenooe  to  1840,  eonristed  of 
8f  lbs.  of  hay  and  7|  lbs.  of  ont?;,  t-  r^rther  with 
1 1  lbs.  of  straw  for  litter ;  and  that  for  a  troop 
horse  of  the  light  cavalry,  previous  to  1840,  was 
the  same  as  the  preceding  in  h$j  and  straw,  bat 
cnni prised  only  lbs.  of  oats.  I3ut,  since  IPIO, 
the  allowance  for  a  horse  uf  the  reserve  cavalry 
consists  of  81  lbs.  of  hay,  9i  lbs.  of  oats,  and  1 1 
lbs.  of  straw, — for  a  horse  of  the  cavalry  of  the 
line,  ff  fi;  lbs.  of  hay,  8|  lb«>.  rf  o?.f^.  nnd  1 1  lbs,  of 
straw, — and  for  a  horse  of  the  light  cavalry,  of  61 
Ibe.  of  hay,  8t\y  lbs.  of  oats,  and  II  lbs.  of  straw. 
"When  the  horse  is  fed  on  hay  and  oats,"  saya 
Youatt,  in  reference  particularly  to  the  farm- 
horse,  "  the  quantity  of  the  oats  must  vary  with 
his  diie  and  the  work  to  be  performed.  In  win- 
ter, 4  feeds,  or  from  10  to  14  pounds  of  oats  in 
the  day,  will  be  a  fair  allowance  for  a  horhe  of 
15  hands  1  or  2  inches  high,  and  that  has  mo- 
derate ymk.  In  summer,  half  the  quantity  with 
green  food  will  be  sufficient.  Those  who  work 
on  the  farm  have  frorn  10  to  14  pounds,  and  the 
hunter  from  12  to  16.  *  *  When  extra  work 
is  required  from  the  animal,  the  system  of  man- 
agement is  often  i^Jttdidoai^  for  a  double  feed  is 
put  T)cfore  him,  and  as  soon  as  he  has  swallowed 
it,  he  is  started.   It  would  be  far  better  to  give 
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him  a  double  feed  on  the  previous  evening,  which 
would  be  digested  before  he  is  wanted,  and  then 
he  might  set  out  in  the  morning  after  a  very 
small  portion  of  com  has  been  given  to  him,  or 
perhaps  only  a  little  hay.  One  of  the  most  suc- 
cessful methods  of  enabling  a  horse  to  get  well 
through  a  long  journey  is  to  give  him  only  a 
little  at  a  time  when  on  the  road,  and  at  night 
to  indulge  him  with  a  double  feed  of  com  and  a 
full  allowance  of  beans." 

The  relation  between  the  height  or  weight  of 
a  horse  and  the  quantity  of  provender  which  he 
requires,  and  also  the  relation  between  the  feed- 
ing and  the  growth  of  foals,  are  topics  of  great 
economical  interest,  and  require  to  be  well  ascer- 
tained before  any  enlightened  principle  or  estab- 
lished law  can  supersede  the  conflicts  of  opinion 
and  diversities  of  practice  respecting  horse-diet ; 
and  yet,  so  far  as  we  are  aware,  some  scanty  cx- 
{teriments  by  Boussingault  are  the  only  scientific 
attempts  which  have  hitherto  been  made  to  put 
them  to  the  test.  Seventeen  horses  and  mares 
belonging  to  Boussingault,  aged  from  5  to  12 
years,  and  working  from  8  to  10  hours  a-day, 
weighed  together  18,190  lbs.  and  received  each 
a  daily  allowance  of  provender  equivalent  to  33 
lbs.  of  meadow  hay ;  so  that  for  every  100  lbs.  of 
live  weight  in  the  horses,  a  quantity  of  food  equal 
in  nutritious  value  to  lbs.  was  daily  consumed. 
The  foals  of  mares  of  each  from  960  to  1,100  lbs. 
weight,  weighed  each  at  birth  from  110  to  113 
lbs. ;  and  during  the  three  months  of  suckling, 
they  each  increased  in  weight  to  the  aggre- 
gate amount  of  278  per  cent.,  or  at  the  daily 
rate  of  very  nearly  2\  lbs., — during  some  time 
after  weaning,  they  either  suifered  an  arrest  in 
growth,  or  actually  lost  a  small  proportion  of  their 
weight, — during  the  time  from  the  end  of  their 
first  year  to  the  end  of  their  second  year,  they 
each  increased  in  weight  at  the  rate  of  about  1^ 
lb.  a-day, — during  the  latter  part  of  their  third 
year,  they  each  acquired  weight  at  the  rate  of 
something  less  than  1  lb.  a-day, — and  after  the 
completion  of  their  third  year,  the  period  at  which 
they  very  nearly  attained  their  full  development, 
they  gradually  ceased  to  make  any  perceptible 
increase.  "I  also,"  says  Boussingault,  "made  a 
few  experiments  with  reference  to  the  quantity 
of  provender  consumed  by  foals  in  the  most  ac- 
tive period  of  their  growth,  and  found  that  three, 
which  weighed  together  1,106  Ibe.,  consumed  per 
day  19s  lbs.  of  hay  and  7  lbs.  of  oats.  The  mean 
weight  of  these  foals  was  368*6  lbs.,  so  that  the 
hay  consumed  for  every  100  Iba  of  live  weight 
was  2'85  lbs.,  with  which  allowance  the  daily 
increase  amounted  to  about  1*2  lb.,  consequently 
a  mixed  provender,  equivalent  to  100  lbs.  of  hay 
had  produced  1 2  lbs.  of  live  weight.  I  must  con- 
fess that  this  result  appears  to  be  somewhat  too 
favourable,  but  I  can  only  set  down  the  numbers 
as  they  presented  themselves  to  me." — Cuvier't 
Animal  Kingdom. — Jardint^t  Natumlitt^s  Libra- 
r>j. — Derengtr  on  Hortemanthip. — Low'a  Domestic 
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Animal*  of  the  British  Jdand*. — BelTM  HiHory  ' 
of  British  Quadrupeds. — JlooiAam's  Comparattvt 
View  of  the  Englith  Jiaeer  and  Saddle- Iforte.^ 
Bohn's  Pictorial  Gallery  of  English  Itace-IIortea.—'  ' 
Williamson' »  Wild  Sports  of  the  East.  —  Burnett 
Travels. — Bruce's  Travels.— Burckhardt't  Travel*. 
— Cxilley  on  Live  Stoet. — Steicart't  Stable  Economy,  j 
—Longman's  Stable  Tali.  — The  Veterinarian. —  j 
Goodrich  Smith's  Economy  of  Farming. — NalTt 
Journey  to  Peru. —  Youatt  on  the  Horse. —  Wint^''t 
Horse  in  Health  and  Disease. — Blaine's  Veterinary  j 
Art.—BoussingauWs  Rural  Economy.—  Knowledge 
Society's  British  Husbandry. — Transactions  of  the 
Highland  Society. — John  Burke,  Esq.  in  the  Jour-  i 
nal  of  the  Royal  Agricultural  Society  of  EnglaneL  , 
— Professor  Did,  James  Wilson,  Esq.  and  other* 
in  the  Quarterly  Journal  of  Agriculture. — Doyl^» 
Practical  Husba)ulry. — Stephens'  Book  of  the  Farm. 
—MarsliaWs  County  Reports.— The  Edinburgh  An- 
cydopcedia, 

HORSE-CHESTNUT.   See  MacvtvB. 

HORSE-DEALER.  A  person  who,  in  the  waj 
of  ordinary  trade,  buys  and  sells  horses.  Ue 
pays  an  annual  tax  of  £25  if  he  reside  in  th«  '  ! 
metropolis,  or  of  / 12  lOs.  if  he  reside  in  any 
other  part  of  Great  Britain ;  and  he  is  bound  by 
law  to  keep  a  record  of  every  horse  whom  he  has 
for  sale,  to  make  this  record  accessible  at  any 
reasonable  time  to  the  inspection  of  the  proper  • 
officers,  and  to  deliver  a  copy  of  it  every  quarter 
to  the  assessor  of  his  parish.  The  metropolis  has 
nearly  an  hundred  regular  horse-dealers ;  and  the 
rest  of  Britain  has  probably  upwards  of  a  thoa- 
sand. 

HORSE-DUNO.  See  Excrjsmekt  and  Fakh-  ', 
Yard  Maktrb.  ■ 

HORSE-FENNEL.   See  HippowARATHRrM. 

HORSE-FLIES,— scientifically  Tabanidtr.  A 
family  of  comparatively  large,  blood-sucking  in-  1 1 
sects  of  the  dipterous  order.  They  attack  several  \ 
large  animals,  particularly  the  horse  and  the  j 
mminants,  and  sometimes  man  himself,  for  the  * 
purpose  of  feeding  upon  their  blood;  and  they 
are  provided,  for  this  purpose,  with  a  salient 
proboscis,  so  constmcted  as  to  perform  the  dou- 
ble office  of  a  lancet  to  pierce  the  skin,  and  a  . 
tube  to  convey  the  fluid.    The  proboscis  is  ^ 
usually  terminated  by  two  lips  with  prnjecting 
palpi,  by  the  last  joint  of  the  antennie  being 
annulated,  and  by  a  sucker  composed  of  six 
pieces.   The  flics  arc  strong  and  robust ;  and 
one  species,  Tbbanus  bovinus,  is  one  of  the 
largest  dipterous  insects   in  Europe.  Their 
eyes  are  exceedingly  brilliant,  and  frequently  ] 
adorned  with  rays  and  spots  of  crimson  and 
purple;  but  their  other  parts  are  prevailingly  ' 
dull  and  obscure  in  colour.    They  appear  in 
June,  but  seldom  become  consummately  mischie- 
vous till  the  middle  of  autumn ;  they  abound 
more  in  the  south  of  England  than  in  Scotland ; 
they  delight  in  warmth  and  sultriness  of  weather,  | 
and  are  most  active  and  insatiable  at  the  very 
hours  when  cattle  arc  least  able  to  bear  thtir 
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attacks ;  and  they  are  Bpeciolly  voracious  and 
determined  when  the  attnosphere,  as  frequently 
hAppeas  that  %  thandei^lmnt,  Is  in  botli  a  lolbrf 

and  a  humid  state.  —  They  make  a  humming 
pound  while  on  the  wln;^ ;  they  extract  so  ^reat 
a  quantity  of  blood  as  to  distend  their  bodiet 
I  witii  it  mneh  befond  their  oioal  diiiiennonf; 
I  and  some  species  enfeeble  and  almost  madden 
scTcral  kinds  of  ruminants  with  their  attacks, 
while  others  assail  only  one  speeies  of  animal,  and 
mr»  somewhftt  in«uuied  in  lihtke  fievoeity.  Tho 
females,  however,  are  the  chief  or  perhaps 
the  sole  blood-suckers  ;  and  the  males  live  prin- 
cipally, or  perhaps  solely,  on  the  juioiis  of  llowera. 
Five  geaont  am  oompriwd  io  the  ftnily;  and 
the  two  most  c  n-pi  n  vig  British  species,  the 
horse-cleg  and  the  cattle  deg,  are  described  in 
our  article  Cleo. 

HORSE-HOE.  A  hoTM^rawn  impboMiit  ibr 
stirring  the  soil  and  destroying  the  weeds  in  the 
iatervaU  of  the  drills  of  growing  tield-crops.  It 
wasfint  iaventcd  by  the  celebrated  Jetliro  Tull ; 
and,  in  consequenoe  of  its  being  the  chattoteristie 
tillage  implement  of  all  the  after-culture  of  drilled 
crops,  it  long  gave  the  name  of  horae-hoeing 
husbandry  to  the  system  which  Tull  introduced 
of  raising  fieUUirops  in  drills.  See  the  article 
Daii.lrHc8BATfT>RT.  Thf  mode*:!  rtnd  uses  of  hoe- 
ing, whether  with  the  hand-hoe  or  the  horse-hoe, 
are  noticed  iathe  article  Hoe  ;  and  the  principal 
adfantagee  of  the  hone-hoe  over  the  handUboe, 
are  rapidity  of  performance  and  economy  of 
labour.  "Expedition,"  remarks  Blaikie,  a 
moat  material  point  in  all  processes  of  husbandry, 
carried  on  in  a  variable  and  uncertain  climate ; 
and  it  frei|ucutly  happens,  that  hoeing  in  any 
way  can  only  bo  oreouted  to  advantage  in  a  very 
Ibw  daye  in  spring.  Henee,  the  hone*hoe  has  a 
SHwt  decided  advantai^o  uver  thebaad-hoe;  for 
a  man  will  or.lv  hr.'C  aV'  .mt  hulf  nn  rirrr  r>-d:\y  with 
the  latter,  while,  with  the  former,  a  man  and  a 
toy,  with  one  hotse,  will  hoe  8  or  lO  acres  a-day, 
and  that  in  a  more  effectual  manner." 

The  orip;inaI  horse-hoe,  or  that  invented  by 
Tull  himself,  was  a  rude  implement,  and  resem- 
bled a  roughly-shaped  swing-plough,  wanting  the 
mould-board,  and  with  the  cutting-edge  of  the 
share  turned  up  on  its  land-side.  Subsequent 
faorae-hoes,  though  less  rude  and  sometimes  dis- 
pbjing  oondderable  ingenuity,  continaed  to  be 
veiy  iinple;  and  possessed  some  resemblance, 
either  to  a  pwing-plough  without  the  mould- 
board,  or  to  the  soutller,  the  scariiier,  or  the  old, 
simple,  and  dimintttiw  varietiee  of  the  grubber. 
Modem  horae-boes  are  exceedingly  diveitified  in 
both  structure  and  adaptation  ;  thoy  range  be- 
tween great  simplicity  and  very  considerable 
complexity ;  the y  vury  widely  from  one  another, 
both  in  the  facilities  with  which  tiiejare  worked, 
and  the  precise  soils,  crops,  and  condition'=i  f  r 
whidi  they  are  most  suitable ;  and  even  buuh  as 
pceseei  a  mneSeM  of  both  general  itracture  and 
epeoial  ad^tation  are  coneidetahly  diveMified  bj 


the  caprice  or  the  conflicting  judgments  of  dif- 
ferent manufacturers.  Their  comparative  merits, 

ae  regarde  mere  constraction,  iriU  beet  appear 

from  a  separate  description  of  each  and  a  succes- 
sive view  of  all ;  and  their  comparative  value,  as 
regardii  the  circuutstauces  iu  whiuh  they  are  to 
be  used,  U  altogethw  rdative,  and  depende,  in  a 
main  degree,  on  tlie  character  of  soil  to  be  heed, 
and  on  the  best  method  of  hoeing  it.  "Soils  of 
different  textures  require  to  be  huud  with  shares 
of  different  forma,  according  to  their  hardness, 
or  mixture  of  stones,  flints  or  gravel.  The  nnrn- 
ber  of  hoes  also  in  hard  soils  requires  to  be 
diminished ;  in  the  case  of  a  strong  clay,  one  hoe 
or  fiat  ahare,  with  or  without  one  or  two  ooulters 
or  prong-j,  '.vi1I  often  be  all  that  can  be  made  to 
enter  the  ground.  In  using  these  implemeuts, 
the  operator  should  always  consider  whether  he 
will  produce  molt  benefit  by  merely  cutting  over 
or  rooting  up  the  weeds,  or  by  stirring  the  soil; 
Wcause  the  hoe  suited  for  the  one  purpose  is  by 
no  means  well  adapted  for  the  other.  In  the 
former  case  flat  aharee  ana  to  be  preferred,  but 
I>oiiited,  that  they  may  enter  the  soil  easily ;  in 
the  latter,  coulters  or  prongs,  as  in  the  cultiva- 
tors, are  much  more  effective,  as  they  will  enter 
the  soil  and  stir  it  to  a  considerable  depth,  thus 
greatly  benefiting  the  plants  by  the  admission  of 
air,  heat,  dews,  and  rains,  and  by  rendering  it 
more  permeable  by  the  ioot8>**-'-piDodott'e  En- 
cyclopaidia  of  Agriculture*] 

Wilkie'e  horse-hoc  and  drill  harrow,  or  Wilkie's 
drill-'grubber  with  appended  harrow,  is  a  very  cfli- 
cicnt  implementbothfordeaoing  and  pulverizing 
the  intervela  of  the  driUa  aa  coon  as  the  plants 
appear  above  groim  l,  nnd  for  performing  all  the 
subsequent  hoeing  operationa  of  ordinary  after- 
culture. It  waa  invented  by  the  elder  Wilhie  of 
Uddingstone,  and  brought  to  quite  or  very  nearly 
the  state  in  which  it  is  still  made,  between  the 
years  IblS  and  1821.  It  has  somewhat  the  form 
of  a  plough ;  and  consiata  of  a  beam,  three  coul- 
ters attached  to  the  body  and  wings  of  the  beam, 
a  small  wheel  at  the  point  of  the  beam,  directing 
handles  like  those  of  a  plough,  and  a  harrow 
behhid  the  ooultera  and  below  the  anterior  mid- 
dle parts  of  the  handles.  The  wheel  at  the  point 
of  the  beam  regulates  the  depth  of  the  imple- 
ment's action,  serves  as  a  fulcrum  when  the 
implement  is  raiaed  to  free  the  ooultera  from  an 
accumulation  of  weeds,  and  facilitates  the  turn- 
ing of  the  implement  at  the  ends  of  the  ridges. 
The  foremost  coulter  has  a  double-feathered  sole, 
pasaee  up  through  a  hole  in  the  beam,  and  admits 
of  being  raised  or  lowered  ao  aa  to  be  adapted  to 
the  precise  depth  of  action  required  in  the  centre 
uf  the  drill;  the  other  two  shares  have  singlc- 
fcathered  aolea,  and  are  attached  on  a  line  with 
each  other  to  the  wings  of  the  beam  or  lower 
part  of  the  handled,  nnd  are  prolonged  and  hinge- 
jointed  at  top  so  as  to  be  capable  of  expansion 
and  contraction ;  and  while  the  foremoet  coulter 
cuta  Um  weeda  and  atixv  the  ooil  in  the  oentre  of 
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tho  interval  between  (wo  drills,  tho  otlier  two 
coulters,  acting  horizontally  as  well  as  verticallj, 
para  tlMT  soil  ft«m  the  ddat  and  bottom.  The 
iiarrow  consists  of  two  bars,  each  armed  with 
three  very  long  barrow-tin^,  and  is  capable 
both  of  depression  and  of  expansion;  and  it 
serrea  as  a  very  usefiil  auxiliary  to  tho  Mtion  of 
the  coulters,  by  displacing  t!ic  wcf^fb,  bringing 
the  weed-roots  to  tho  surface,  and  tboroaghly 
stirring  and  pulverizing  the  soil.  A  representa- 
tion of  this  iraplement  is  ihown  ia  Fig* 
Plate  XXVI 11. 

Wilkio's  horse-hoe  with  parallel  motion  is  an 
invention  of  the  younger  Wilkie  of  Uddingstone ; 
it  diflen  from  the  preceding,  partly  in  wanting 
tho  hnrrow,  bnt  principally  in  the  manner  in 
which  the  two  side-coulters  are  adjusted ;  and  it 
possesses,  in  an  eminent  degree,  the  capacity  of 
easy  and  effidont  contraction  or  expansion  of  its 
side-coulters,  to  suit  the  different  widths  of  drilla. 
A  representation  of  it  is  given  in  Fig,  3,  Piatt 
XXVIII.  The  horizontal  armt  of  its  side-coulters 
behind  their  chief  corvatnra  are  strongly  jointed 
to  the  extremities  of  two  cross-bars,  which  have 
their  centres  of  motion  in  the  heasa ;  and  in  con- 
sequeaoe  ci  the  ami  and  the  wm\mn  fimning  a 
paraU^ogram,  the  ooulteze,  at  whatevtt  dutance 
they  may  be  set,  constantly  preserve  a  position 
equidistant  from  and  parallel  to  each  other,  eaoh 
uniformly  advancing  in  tiM  exact  proportion  in 
which  the  other  recedei.  l!h»  oooltei^  therefore, 
never  suffer  the  irronvoniATic'p  r^nd  comparative 
inefficiency,  incident  to  those  ot  many  varieties 
of  hoT8e*hoe,  of  being  thrown  ont  of  pazaUdiem; 
and,  being  always  at  the  greatest  possible  dis- 
tance from  each  other,  they  also  prevent,  in  the 
greatest  practicable  degree,  a  choking  accumu- 
lation of  weed!  when  the  implenHmt  working 
in  narrow  intervals. 

The  horse-hoe  and  donWr>  mnnliM^oard  plough 
is  an  implement  with  a  skeleton  equally  suitable 
for  a  proper  horae-hoe  and  a  proper  donUe  monld- 
board  plough,  and  with  anoh  adjustments  of  the 
apparatus  peculiar  to  each  as  to  admit  of  that 
of  the  one  being  at  any  time  easily  substituted 
by  that  of  the  other.  Both  the  hone-hoe  of  the 
elder  Wilkie  and  the  horse-hoe  of  the  younger 
Wilkie,  as  (n-ipinally  made  by  their  inventors, 
can  be  converted  into  double  mould -board 
ploughs,  for  earthing  up  the  aoil  on  drilla  of 
turnips,  potatoes,  or  other  dmikrij  growing 
crops,  simply  by  the  removal  of  the  corilters  of 
the  latter,  or  of  the  coulters  and  harrow  of  tho 
former,  and  1^  the  affixation,  in  thdr  atead,  of 
a  drill-body  with  mould-boards.   The  common 
douMo  mould  h'>nrd  swing-plough,  on  the  other 
.  hand,  is  often  so  constructed  as  to  be  convertible 
I  into  a  aeuffling  or  deaning  plough,  or  Tirtnally 
.  I  a  quite  efficient  horse-hoc  for  any  tolerably  clean 
I  ;  land,  simply  by  withdrawing  the  hinge-pins  of 
j  the  mould-boards.    It  is  usually  made  with  a 
I  oaat^iron  Iwdj,  and  has  its  beam  placed  in  the 
plane  which  InieotB  the  angle  of  the  handles ;  its 


mould-boards  are  jointed  at  the  fore-part  to  tbe  i 
head,  so  as  to  be  capable  of  expMiiion  and  eoe-  | 
traction  behind ;  it  has  a  donUs-ftathered  thm 
and  two  kneed  coulters  or  scnfBers  set  in  js  int-Mi 
bars,  which  arc  adapted  for  variable  widlb, 
and  it  has  no  wheel  See  the  artida  lhaem.  j 

FinIayson*s  self«deaning  horsete  and  drill-  | 
harrow  may  be  conceived  to  bear  nearly  the 
same  relation  to  both  the  horse-hoe  of  the  elder  I 
Wilkie  and  that  of  the  younger  WiDds,  vbkk 
FSnhjBon's  patent  harrow  bean  to  Wilkis'i  * 
grubber     S-^p  the  article  ORVBBsa.    It  hu  a 
much  more  facile  and  efficient  action  on  wmbj 
kinds  of  soil  than  the  Wilkie  horse*heei^  and 
operates  much  mocn  in  tiie  manner  of  a  harrow  ; 
than  that  of  the  younger  Wilkie.    It?  tines  sre  j 
eight  in  number,  fixed  in  a  narrow  skeleton 
fnme,  and  all  self-deaning;  and  six  aie  svia- 
naoked  and  pnng-pointed,  while  the  two  hind- 
most ones  are  curved  and  feather-sAied.  A  bean 
projects  from  the  front  of  tbe  frame,  and  tarn-  i 
minates  in  a  fUenmhwhid  and  the  dna^  | 
attachment;  and  a  pair  of  guiding -hiodlca, 
exactly  like  tbo^e  of  a  common  jploogbf  pngtet 
from  the  rear  of  the  frame. 

Weir*s  expanding  hotss^hoe  ii  somewhst  «nft> 
lar  in  structure  to  the  Wilkie  horse-hoes;  Miil  *' 
so  made  as  to  f^n  the  ■^vork  cither  of  a  proper 
iKtrse-hoe  or  of  a  double  motiM-board  ploa^ 
It  has  droohtf  Molten,  ho»4i]MS,  andadodb  ^ 
mould-board;  and  when  used  as  a  horse-hoe, its 
curved  coulters  are  adjusted  into  the  expandin? 
bar  in  adaptation  to  the  width  of  the  iuteruli 
to  be  hoed ;  and  when  need  as  a  pkmgb  for 
earthing  up  potatoes  or  turnips,  it  is  mounted 
with  the  mould-boards  and  a  suitable  coulter. 

The  common  Scotch  horse-hoe  is  a  pk>ogb-  | 
libber,  carrying  fiire  oonlters,  and  having  tbe 
fore-part  of  its  beam  supported  on  a  wheel,  which 
regtilrxtp!'  the  depth  of  tho  ro'ilter?'  action;  3si 
four  of  its  coulters  are  set,  two  and  two,  in  jointed 
bars,  iHiidi  eontiaet  and  azpand  to  soit  Ih*  = 
width  of  the  interval  between  the  drills.  Bot 
another  form  of  the  common  Scotch  hoe  has 
only  three  coulters,  and  is  so  constructed  that,  ^ 
when  rsqninMl  to  wnrk  anj  hard  sdl,  oas  « 
more  of  its  ordinssj  oouttan  cmi  be  soMitsId  j 

by  bent  prongs. 

Henry's  improvod  scarifier  is  ckissly  allied,  st 
once  in  form,  in  antion,  and  In  nsai^ioal^  , 
grubber ;  and  may  be  regarded  as  xntermediate 
in  character  between  a  email  form  of  the  old 
scarifier  and  the  Wilkie  or  Fmlayson  varietiei  ^ 
of  the  modem  hcnfrJioOb  It  has  a  trfaasi^  v 
outline,  and  is  mounted  on  tiiree  smaD  wbe^; 
its  tines  are  nine  in  number,  and  hare  s!>»Il 
duck-footed  soles,  —  and  are  ac^usted  in  two 
Hnear  series,— four  upon  the  front  cross  tsr  ml  { 
five  upon  the  hind  cross-bar ;  and  its  gaidiol 
handles  are  light,  and  pnyeot  from  the  niddk 
part  of  the  frame. 

Gorrie's  drill  •grubber  or  hene-hofk  • 
invanted,  in  1640,  bf  Mr.  Ooiiia  of  ABaa^On^ 
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den  in  Perthshire.  It  carries  a  Bcuffler  in  front, 
equal  in  length  to  the  width  of  the  intervals 
between  the  drilU,  and  bo  disposed  as  to  under- 
cut all  we«d8 ;  it  has,  behind  the  scufSer,  such 
tines  or  coulters  as  throw  the  weeds  at  once  to 
the  surface;  and  it  is  furnished  with  a  wheel 
unde^  the  beam,  for  the  purpose  of  regulating 
the  depth  of  the  action. 

Morton's  horse-hoe  wos  invented  about  20 
years  ago  by  Mr.  Morton  of  Edinburgh.  It 
consists  of  directing  handles  somewhat  similar 
to  those  of  a  plough, — two  l)eam8,  which  extend 
in  continuation  of  the  handles,  and  finally  curve 
to  a  junction,  and  send  off  a  projecting  bar, — 
two  tines  upon  the  lower  extremity  of  the  han- 
dles, eight  upon  the  two  beams,  and  two  upon 
the  projecting  bar, — and  two  cross-bars,  adjusted 
transversely  between  the  beams.  The  foremost 
tine  upon  the  projecting  bar  is  a  cutting  coulter ; 
the  hinder  tine  upon  the  projecting  bar  is  a 
triangular-soled  share ;  the  eight  tines  upon  the 
beams  are  straight,  pointed  teeth ;  and  the  two 
tines  upon  the  lower  extremity  of  the  handles 
are  triangular-soled  shares.  An  apparatus  exists 
within  the  construction  to  set  the  tines  at  any 
width  which  the  distance  between  the  drills  may 
require ;  and  the  relative  position  and  aggregate 
expanse  of  the  soles  of  the  three  triangular-soled 
shares  are  such  as  to  cut  all  weed-roots  athwart 
the  whole  interval  between  the  drills. 

The  Hawick  horse-hoe  is  similar,  in  general 
structure,  to  Morton's  horse-hoe ;  but  is  less 
elaborate  in  the  combination  of  its  parts,  and 
has  a  smaller  number  and  different  form  of  tines. 
One  triangular-soled  share  in  front  cuts  all  the 
weed-roots  in  the  middle  parts  of  the  interval 
between  the  drills;  and  six  curved-footed  coul- 
ters, adjusted  on  the  beams,  cut  all  the  weed- 
roots  along  the  side-parts  which  escaped  the 
action  of  the  share.  A  joint  at  the  fore-extremity 
of  the  right  beam,  and  a  simple  contrivance  in 
the  transverse  bar  between  the  hind-extremity 
of  the  two  beams,  serve  the  purpose  of  expand- 
ing or  contracting  the  implement  to  suit  different 
widths  of  interval  between  drills, 

Brodie's  horse-hoe  is  of  similar  date  to  Mor- 
ton's horse-hoe,  and  takes  its  name  from  Mr. 
Brodie  of  Templebar  in  the  vicinity  of  Peebles,  and 
is  specially  adapted  to  the  prevailing  character 
of  soils  in  any  very  stony  district.  It  consists  of 
directing  handles,  like  those  of  a  plough, — a  middle 
beam,  formed  by  the  convergence  of  the  handles, 
and  extending  thence  to  the  fore-extremity  of  the 
implement, — two  side-beams,  connected  at  their 
hinder  end  by  a  transverse  bar,  converging  to  a 
junction  at  their  fore-end  with  the  middle-beam, 
and  combining  with  the  transverse  bar  to  give 
the  body  of  the  implement  a  triangular  outline, 
—one  straight  and  pointed  tine  on  the  fore- 
extremity  of  the  middle  beam, — four  straight 
and  pointed  tines,  and  a  fifth  and  inwardly 
curved-footed  tine,  on  each  of  the  side  beams, — 
two  short  rods  projecting  from  the  transverse 


bnr  immediately  below  the  handles,  and  each  > 
furnished  at  its  extremity  with  a  straight  and 
pointed  tine, — and  an  apparatus  for  expanding 
or  contracting  the  body  of  the  implement  in 
adaptation  to  the  width  of  intervals  between 
drills.  The  nine  straight  tines  in  front  stir  and 
pulverize  the  soil  of  the  greater  part  of  the  inter- 
val ;  the  two  inwardly  curved-footed  tines  almost 
meet  each  other  at  the  points,  and  cut  up  any 
root-weeds  which  escape  the  action  of  the  other 
tines;  and  the  two  tines  upon  the  backward- 
projecting  rods  spread  or  level  the  soil  after  it 
has  been  acted  on  by  the  curved-footed  tines. 

The  Northumberland  horse-hoe  is  of  simple 
construction,  and  triangular  form ;  it  contains 
either  six  tines  or  three  coulters  and  three  tines, 
according  to  the  state  of  the  soil;  and,  when 
used  for  hoeing  between  rows  of  turnips,  its  two 
side  coulters  have  a  curved  form.  This  imple- 
ment is  frequently  used  instead  of  a  grubber  in 
pulverizing  land  for  barley  in  spring,  and  in 
tilling  bean-stubbles  in  preparation  for  wheat 
in  autumn ;  and  a  diminutive  variety  of  it  is 
sometimes  attached  to  a  small  roller,  and  used 
for  hoeing  the  intervals  between  drills  of  barley 
and  wheat. 

Blaikie's  inverted  horse-hoo  was  introduced 
by  the  author  of  the  well-known  Treatise  on 
Farm- Yard  Manure ;  and  was  the  earliest  effi- 
cient implement  of  its  class  for  hoeing  simulta- 
neously the  intervals  between  several  drills  of 
turnips ;  and  possesses  both  singularity  and  sim- 
plicity of  construction.  Its  tines  are  stalks  or 
vertical  bars,  each  terminating  on  one  of  its 
sides,  in  a  small  steel  blade ;  they  are  fixed,  at 
regular  distances,  into  two  parallel  beams  or 
bars  of  iron,  the  one  of  which  is  placed  in  advance 
of  the  other ;  those  in  the  one  bar  have  all  their 
blades  pointing  to  the  right,  while  those  in  the 
other  bar  have  all  theirs  pointing  to  the  left ;  and 
the  whole  are  so  adjusted  that,  when  the  imple- 
ment is  in  motion,  the  backs  of  each  pair  of 
stalks  pass  close  to  the  plants  in  the  drills, 
and  the  steel  blades  point  to  each  other,  and 
traverse  all  the  soil  of  the  interval  between  the 
stalks,  and  completely  cut  and  till  it  without 
turning  any  of  it  upon  the  plants,  or  doing  any 
injury  to  their  roots.  This  implement  is  well- 
adapted  for  hoeing  narrow  intervals ;  and  may, 
with  both  safety  and  efficiency,  be  employed 
either  for  drilled  com  or  for  young  turnips. 

Lord  Ducie's  parallel  expanding  horse-hoe  is 
constructed  for  hoeing  drill  crops,  and  at  the 
same  time  is  convertible  into  a  light  grubber  by 
the  simple  means  of  taking  out  its  hoeing-tincs, 
and  inserting  a  set  of  grubbing-tines  with  which 
it  is  accompanied.  Its  main  part  consists  princi- 
pally of  a  five-beamed  or  five-barred  frame,  and 
five  strong,  heavy,  forward-curved,  double-fea- 
thered shares, — mostly  of  cast-iron,  but  the  cut- 
ting edges  of  the  shares  of  hardened  steel ;  and 
its  other  parts  are  handles  to  hold  and  steady  it 
with,  a  tiller  in  front  for  the  attachment  of  the 
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draught,  and  a  email  wlieel  in  front  for  regulat- 
ing the  depth  of  the  action.  It  is  sometlmea 
raadc  with  only  three  tines  instead  of  five  ;  and 
it  can  be  very  faoileljMidjujtud  to  auy  width 
from  18  to  S7  ineh««,  rimply  by  moving  the 
small  pin  into  diiTcrent  holes  made  for  the  pur- 
pose in  tho  side  of  the  main-beam ;  and  in  conse- 
quence of  the  supports  of  tho  tines  always  moving 
ponHeDy  with  the  beam,  the  share  of  each  tine 
always  presents  its  edge  ia  &  stnight  line  to 
what  it  has  to  cut. 

OnuiVs  hone-hoce  dlepby  oomidenhle  inge- 
nuity.and  possess  much  adaptation  and  efficiency. 
Grant'ti  comiuon  horse-hoe  is  made  entirely  of 
wrought  iron  ;  and  consists  of  guiding  handles, 
a  beam,  a  frame,  angular-footed  shares,  ft  front 
wheel,  and  a  hind  wheel,  "  ^Nfortices  arc  made 
through  the  beam  to  receive  two  iron  bars,  upon 
which  the  tnmm  sapporting  the  ehtree  tasy  be 
adjusted  to  cut  any  given  width,  or  at  any  desired 
interval;  and  by  substituting  mould-boards  in 
tho  place  of  the  wrought-iron  frame  for  tho 
shurra,  the  implomont  is  converted  into  a  mould- 
ing plough."  Grant's  improved  lever  borsc-hoe 
haa  a  series  of  tines  so  acyusted  on  a  frame,  and 
each  one  of  the  series  so  oommanded  hj  «  sepa- 
rate I'-'vcr-prrvir,  that,  hy  ni-'ans  of  a  comp  iund 
lever,  similar  tu  tlmt  of  Grant's  patent-lever 
horse-rake,  all  the  shares  can  bo  simultaneously 
elevated  and  instantly  freed  from  an  accumula- 
tion of  weeds  or  ntbhish.  See  the  sorticle  EUt- 
Rasb. 

Howard^s  horse-hoe  is  a  verf  rimple  Int  eflbO' 

tivc  implement  for  the  afler-culturc  of  turnips 
and  drilled  pulse.  It  has  two  rows  of  tines,  witlj 
whoda  working  at  an  equal  distance  from  each 
row;  and  it  in  consequence  has  a  steady  move- 
ment, and  mi\intain3  a  uniform  depth.  Its  tines 
are  very  narrow,  and  in  th^  form  of  spuds,  and 
leave  the  soil  in  a  nneh  finer  state  than  If 
bnador  tinos  were  used ;  and  their  Pt.ilVa  are 
placed  in  an  oblique  position  so  as  to  allow  the 
weeds  to  slide  freely  up,  and  to  prevent  accumu- 
lations of  soil  and  rubbish  from  falling  over  npon 
the  younjT  plants.  The  tines  and  wheels  contract 
or  expand  on  the  frame  so  as  to  suit  different 
widths  of  interrabi 

Amos's  cxpandint^  liorso-hoc  and  harrow  is  a 
much  inferior  implement  to  several  of  those 
which  we  have  noticed ;  yet  is  said  to  be  exten- 
sively u^ed  in  Line dnshire.  It  has  a  beam  and 
a  front  wheel ;  its  shares  arc  expanding,  and  can 
be  adjusted  to  any  width  of  interval  between 
drills,  from  IS  to  30  Indies ;  and  its  harrow,  not 
..nly  serves  a.s  .in  useful  appendage  in  the  proper 
work  of  drili-hooiog,  but  possesses  a  sufficiency 
of  action  hi  deaning  land  from  snooesdve  ga- 
therings of  weeds,  and  in  bringing  soil  into  a  state 
of  reduced  pulverulcnco  and  tilth,  to  adapt  the 
implement,  in  a  considerable  degree,  to  the  pur- 
poses of  a  grabber  in  the  process  of  fUIowing. 

nar!ce'H  univer.';:vl  rid;^o  h./rse  hoe  wns  invented 
by  John  Clarke  of  Long  Sutton;  and  received 


tho  silver  medal  at  the  first  meeting  of  the  Eng- 
lish Agricultural  Society;  and  possesses  ingenious 
adiipt-itions  for  the  purposes  severally  of  a  hor^e- 
hoe,  a  double  tom,  a  moulding-plough,  and  a 
broad-Aare  or  cleaning  plough,  so  as  to  pnrfonn 
all  the  various  operations  of  ridge  culture.  A 
pointed,  broad-soled  share  attached  to  the  frame, 
completely  hoes  the  furrow  or  central  part  of  the 
intsml  betwant  two  drills ;  a  moveable  jointed 
frame,  which  can  readily  I'e  adjusted  to  any 
desired  width,  is  affixed  to  the  beam,  to  riioeive 
the  si^ttnes  fyt  boeiiig ;  and  two  cnrred-footed 
tines  are  fastened  into  this  when  the  implement 
is  required  to  hoe  plants  upon  the  ridge, — and 
two  flat-footed  tines,  when  it  is  reqairod  to  per- 
form flat  work.  A  small  whedy  ttpon  a  vertical 
stem,  poises  the  front  of  the  beanii  and  regulalen 
the  depth  of  the  action. 
White's  doableHsetion  tomii^lioe  and  HnA- 

vale's  patent  turnip-hof!  perform  Ihr-  aft^'r-oul- 
ture  of  turnips,  whether  sown  broadcast,  in  the 
drill,  or  on  the  ridge.  In  addition  to  the  boes 
intended  to  pass  in  the  direction  of  the  ridge  or 
furrow,  or  between  the  rows  of  the  plants. 
White's  implement  is  furnished  with  an  appara- 
tus wliidi,  hf  means  of  a  ersnh  pat  in  motion 
by  the  forc-wlicels,  two  hoes  are  made  to  tra- 
verse the  rows,  and  thus  to  cut  out  the  plants 
when  it  is  desired  to  thin  thcro  on  the  row.  It 
admits  of  adjostment  to  suit  rows  of  anj  dis- 
tance, from  15  to  30  inches  wide;  and  tho  cross- 
hoes  may  be  made  to  operate  so  as  to  leave  the 
plants  on  the  rows  at  distanoes  of  either  9, 
or  L'  inches  apart.  It  may  l>e  used  with  one 
man  and  one  horse ;  and  by  the  substitution  of 
spear-fboted  tines  in  the  place  of  the  ho^  it 
becomes  an  efficient  light  scarifier.  HvdcTsJe'n 
potent  tnrnip-hoe  is  int  -nded  to  accomplish  a 
similar  operation  to  White's  implement;  but  the 
hoes  for  catting  oat  tho  tnmips  on  tiie  rows, 

are,  by  a  simple  arr.iniroinent  of  two  cogged 
wheels,  made  to  revolve  in  the  direction  across 
the  ridge,  while  tho  body  of  the  implement,  eoa> 
taining  the  hoea  for  cleaning  between  the  rows, 
is  drawn  forward  by  a  horse."  [Bansome's  Im- 
plements of  Agriculture.] 

Wlbon's  driO'grabber  or  horas-hoe  wasinTm^ 
cd  by  Mr.  .Tames  "Wilson  of  Traprain  in  East  Lo- 
thian, and  is  intended  for  cleaning  the  ground 
between  the  rows  of  drilled  eom-orops.  Its 
outer  frame  oonsisis  of  timber,  and  is  a  variable 
paraTlelo^m.  and  measures  (wer  all  about  -1^ 
feet  in  breadth  and  3^  feet  in  length,  and  is  sup- 
ported in  front  on  two  wheds  of  about  SOindisa 
in  hci;jht,  whose  axles  are  b  iTted  to  the  lower 
side  of  the  front-bar.  The  hind-b&r  has  affixed 
to  its  middle  part  a  pair  of  Erecting  lumdles, 
for  the  guiding  of  the  implement,  and  so  (brmod 
as  to  suit  the  height  of  the  worhninn  ;  th.>  frf>nt- 
bar  has  affixed  to  it  the  draught-attachment ; 
and  the  two  dde>bars  are  aitaohed  to  the  hind- 
bar  by  a  mortice-joint  and  looisc  tonon,  admitting 
of  motion  in  a  horizontal  direction, — and  to  tho 


Diyiti/CO  by  Cji.jv.c.  11^ 


HORSE-iiUii. 


front-bar  by  a  hook-and-eye  joint,  allowing  a 
considerable  freedom  of  motion  in  every  direc- 
tion. Five  bars  for  sustaining  the  coulters  ex- 
tend from  the  hiiMl*bftr  to  the  fr<nit>bar ;  they 
I  are  connected  with  the  froot-bar,  each  by  means 
of  a  bolt  which  is  immoveable  in  the  coulter-bar, 
but  slides  up  and  down  the  hole  pierced  for  it 
through  the  hiad<bar,  eo  aa  to  allow  the  huid 
end  of  the  coultor-bar  to  rise  and  fall ;  and  they 
are  attached  to  iht'  front-Viur  each  by  a  ppfcics 
of  double  hinge,  which  ha^  one  joint  moviiig 
vertically  and  the  other  horisontiilly,  eo  as  to 
combine  with  the  mobility  of  the  side-bars  to 
give  a  certain  degree  of  univcr'Tvl  motion  ;  and  a 
slight  spring  is  attached  to  each  of  the  couUer- 
bars,  aod  i^josted  to  act  ai;aiaat  the  lower  side 

'  of  tlnj  hind-bar,  so  as  to  keep  the  coulter  at  the 
I  greatest  depression.  The  coulters  are  pointed 
j  and  broad-footed  shares,  and  are  littcd  to  mor- 
I  tices  in  the  ooulter-ban  at  points  about  one- 
!  '  third  of  the  total  length  of  these  bars  from  the 
hind-bar,  and  are  fixed  by  wedges  at  the  required 
height.  A  wheel  of  about  6  inches  in  diameter 
is  attached  bj  a  vertioel  stem  to  each  ooulter- 
bar  between  the  coulter  and  the  frunt-bar,  and 
serves  to  regulate  the  depth  of  the  coulter's 
action.  "  From  the  form  and  description  of  the 
machine,**  says  the  Report  of  it  in  the  Uighland 
Society's  Transactions,  **  it  is  easy  to  see  that  it 
must  be  made  to  dress  either  the  same,  or  half, 
or  any  other  aliquot  part,  of  the  original  number 
of  rows  performed  with  the  sowing-machine,  by 
which  the  crop  has  been  sown  ;  and  the  intervals 
must  be  the  same  in  both.  The  utility  of  the 
universal  motion  in  the  eoulteT4iMra  aiid  firame 
will  also  be  apparent ;  the  horisontal  motion  of 
!  the  wliole  allowing  the  director  to  follow  any 
sinuosity  that  may  have  occurred  in  the  opera* 
tion  of  sowing,  where  all  the  rows  sown  at  one 
time  must  be  parallel,  though  they  may  not  be 
in  perfectly  straight  lines.  The  vertical  motion 
of  the  coulter-bara,  at  the  same  time,  allows  any 
indiTidual  bar  to  rise  when  its  ootdler  haiqietts  to 
meet  with  any  obstaol^  and  eo  to  pass  over  it 
without  affecting  the  position  of  the  others." 

Garrett's  patent  horsc-hoe  was  invented  by 
Garrett  &  Son  of  L^on ;  and  it  reoeived  prizes 
at  the  English  Agricultural  Society ^s  meetings  at 
Liverpool  in  1811,  and  at  Bristol  in  \^\'2,  and 
the  honorary  medal  at  Derby  in  1M3,  also  East 
Norfolte  in  1848,  and  West  Norfolk  in  1843,  A 
re;  r  •  ntation  of  it  is  given  in  F^,  S,  Plate 
XX  VI H.  "  This  implement,"  says  the  report  of 
it  in  the  Journal  of  the  Royal  Agricultural  Society 
of  England,  and  in  the  Annual  Boj^sterof  Agricul- 
tural Implements,  "  is  so  complete  in  itself  as  to 
be  fully  suited  to  all  methods  of  drill-cultivation, 
whether  broad,  stetch  or  ridge  ploughing ;  and 
is  adapted  to  hoeii^  eom  of  all  sorts,  as  well  as 
roots.  The  peculiar  advantages  of  this  imple- 
ment are  as  follow: — It  may  be  increased  or 
disuinished  in  size  to  suit  aU  lands  or  methods  of 
planting ;  the  axletree  being  moveable  at  both 


741 

ends,  cither  wheels  may  be  expanded  or  con- 
tracted, 60  as  always  to  be  kept  between  the 
rows  of  the  plants.  The  shafts  are  readily  altered 
and  put  to  any  part  of  the  frame,  so  that  the 
horses  may  either  walk  in  the  furrow,  or  in  any 
direction  to  avoid  injury  to  the  crop.  Each  hoe 
works  on  a  lever  independent  of  the  others,  so 
that  no  part  of  the  surfitee  to  he  outi  howevor 
tmevcn,  can  escape;  and  in  order  to  accommo- 
date this  ini])l'  n>.'nt  f.>r  the  consolidated  earth 
of  the  wheat  crop,  and  aioo  the  more  loosened 
top  of  spring  oom,  roots,  &a,  the  hoes  are 
pressed  in  by  different  weights  being  hung  upon 
each  lever,  and  adjusted  liy  keys  or  chains  to  pre- 
vent them  going  beyond  the  proper  depth.  What 
has  hitherto  been  an  insnperable  objection  to 
the  general  use  of  the  horse-hoe,  is  over-ruled  in 
this  by  the  novel  and  easy  method  of  steering, 
so  that  the  hoes  may  be  guided  to  the  greatest 
nioety,  if  oommon  cautioa  be  used,  doing  every 
execution  among  the  weeds,  without  injury  to 
the  crop.  This  implement  is  so  constructed  that 
the  hoes  may  be  set  to  any  width  from  7  inches 
to  any  mdet  spaoe.  For  the  puipoee  of  hoeing 
all  kinds  of  com,  the  inverted  hoes  only  are  pre- 
ferred ;  but  for  the  root  crops,  where  the  rows  of 
plants  are  wider  (say  16  inches  or  more),  au 
extra  hoe  of  a  ssmioireolar  form  is  plaeed  on  a 
separate  lever,  working  between  and  in  advance 
of  the  two  inverted  hoes,  for  the  more  effectually 
cutting  all  the  land,  however  uneven  the  sur&ce, 
by  the  three  separate  hoes  working  indepen- 
dently of  each  otlier  between  the  rows,  Tlio 
hoes  are  of  peculiar  improved  manufacture,  the 
blades  being  of  steel,  and  made  separate,  and 
attached  to  a  sodcet  handle  in  a  umple  and  easy 
yet  effectual  manner,  so  that  any  husbandman 
may  replace  them  i  and  being  manufactured  by 
the  patentees  at  an  exceedingly  low  price,  no 
difficulty  can  arise  in  replacing  those  parts  sub* 
ject  to  wear.  In  order  to  set  the  hoes  in  a  proper 
cutting  position  for  either  flat  or  stetch  plough- 
ing, and  so  as  thoroughly  to  eat  either  hard  or 
soft  ground,  the  levers  arc  put  into  a  more  or 
less  oblique  position,  causing  the  cutting  edges 
of  the  hoes  to  be  more  or  less  incUning  down- 
wards, by  raising  or  lowering  the  jointed  irons 
to  which  the  forward  ends  of  the  levers  are  sus- 
pended and  swung,  which  is  done  by  merely 
moving  the  pin  which  rests  upon  the  frame  into 
different  holes.*' 

The  hoe-scythe  or  thistle-hoe  was  invented  by 
Araos,  and  is  designed  to  cut  over  thistles  and 
other  strong  and  injurious  weeds  in  pasture-lands. 
It  seems  to  be  suitable  only  for  a  district  in 
which  agricultural  practice  is  in  a  serai-barbarous 
condition ;  and  even  were  it  introduced  to  foul 
pastures  in  a  good  district,  it  can  scarcely  be  m 
effident  as  the  ordinary  pradtice  of  subduing 
thistles  and  similar  weeds  with  the  spade  or 
spud.  Yet  its  inventor  speaks  highly  of  its 
powora,  and  says  that  it  performs  its  ^vurk  both 
in  a  much  doeer  manner  and  at  greatly  less  ex- 
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pense  than  can  be  done  with  the  Boythc.  A  man 
and  a  horse,  with  this  machinei  are  said  to  be  able 
to  oat  over  9D  aoree  in  a  day.  Tiie  tmdj  of  ibis 
implement  has  a  triangular  outline ;  and  is  fur- 
nished w^ith  a  leading  share  npon  its  apex,  and 
with  two  scjtbes  upon  each  of  its  two  sides.  The 
leading  shan  consiata  of  caat-oteel,  and  Jiaa  the 
form  of  an  isosceles  triangle,  of  12  inches  in  the 
base,  and  14  inches  in  each  of  the  two  sides;  and 
is  about  one-eighth  of  an  inch  thick  m  the  mid- 
dle, and  thina  off  to  a  keen  edge  at  the  ddea. 
Each  scythe  consists  of  cast  steel ;  and  measures 
3  feet  from  point  to  point  and  4  inches  in  breadth 
at  the  broadest  part;  and  is  fixed  to  a  piece 
of  aah  timber,  3  indhea  aqoare^  and  96  inehaa 
long ;  and  the  four  scythes,  with  their  ashen 
attachments,  are  so  adjusted  upon  the  frame  of 
the  implement,  as  to  form  conimuous  lines  with 
the  entting-edgea  of  the  leading  aliare^  and  to 
fiank  nearly  the  whole  of  the  implement's  two  ex- 
terior sides. — Catalogue  of  the  JFiqhIand  Socidy*s 
Museum. — Traitaactiom  of  the  Hufhlatui  iSociety. 
— QuarUdy  Jomnud  cf  AffrietiUun.-^cwrnal  of 
tlie  lloydL  Agricultural  Society  of  England. — An- 
nual Itegider  <f  A</ricultitral  ImplemeiUs. — JRafi- 
soim\  Jmidemenf  of  Agriculture. — SligliCt  De- 
tcriptioM  of  IraplmMtM  in  SUphvni  Book  of  the 
Parm. —  Loudon's  Encgdojiodia  of  A f/r {culture. 

HOUSE  LOUSE.   See  LorsE  and  Loofluisas. 

HORSE-MINT.   Sec  Mint. 

HORSE-POND.  A  pond  fiv  hoiaea  to  drink 
in.  The  horse-pond  of  a  farm  ought  to  be  in  the 
immediate  vicinity  of  the  farmery.  A  substitute 
for  it— far  preferable  to  anything  of  a  leas  natural 
kind— ia  a  bw-banked  aweep  or  ford  of  a  river, 
just  deep  enough  to  reach  to  the  horses'  knees. 
But  where  this,  or  some  other  and  similar  natu- 
ral provision,  does  not  exist,  a  pond  must  be  made 
either  by  scooping  out  a  haain  in  the  ooorae  of  a 
brook  or  rill,  or  by  making  a  thoroughly  artificial 
excavation,  puddlinp:  it,  flooring  or  paving  it,  and 
supplying  it  with  water  from  a  pipe  or  fountain. 
The  quality  of  the  water  proper  tar  a  hora&-pond 
is  noticed  in  the  section  of  the  article  Hoese, 
which  treats  of  the  management  of  horses.  The 
pond  itself  should  be  long,  and  should  have  only 
one  aide  open,  and  ahoold  be  traveraed  from  end 
to  end  by  a  sufficient  current  to  keep  its  water 
fresh  and  sweet.  No  watering-place  for  horses 
ought  to  have  depth  enough  to  reach  their  belly, 
and  atili  leia  their  aidea ;  for  though  lazy  plough- 
men and  grooms  are  fond  enough  of  being  saved 
some  trouble  in  cleaning  by  wading  the  horses 
deep,  the  horses  themselves,  espcoially  when 
fredi  from  work  and  on  their  way  to  the  atahle, 
are  liable  to  ixguiy  from  going  any  do^er  than 
to  their  knees. 

liOaSE-FOFPY.  See  Hippomarathbdm. 

HOBSE-POWBR.  A  horae'a  power  of  drani^t 
or  eaxiiage,  of  course,  diminishes  as  his  speed 
increases.  The  proportion  of  diminution,  accord- 
ing to  Professor  Leslie,  is  as  follows: — if  we 
repreaent  hie  force  when  moving  at  the  rate  of 


2  miles  an  hour  by  the  number  100,  his  force  at 

3  miles  per  hour  will  be  61 ;  at  4  miie^  ti4 ;  at 

5  mOea,  49;  at  6 mtlee,  30;  whteh  reaalto  sgree  i 
pretty  nearly  with  the  observations  of  Mr. 
Wood  in  his  Treatise  on  Railroads,  page  230.  At 
his  height  of  speed,  of  course,  he  can  carry  only  \  | 
hia  own  weight.  A  borae  drawatothegnaleil  l| 
advantage  when  the  line  of  draught  incUoes  s 
little  upwards.   IXesaguliers  and  Smeaton  oio- 
sider  the  force  of  one  borae  equal  to  that  of  dve  , 
men,  tmt  writera  differ  on  thia  aaljleei  ISn  |. 
measure  of  a  horse's  power,  as  the  standard  of 
the  power  of  machinery,  given  by  Mr.  Watt,  is,  ! 
that  he  can  raise  a  weight  of  33,000  puuuds  to  | 
the  height  of  one  foot  in  a  minute.  OueabooU  { 
be  taken,  when  a  horse  draws  in  a  mill,  or  sn  ' 
engine  of  any  kind  in  which  he  moves  in  a  circle, 
that  the  circle  be  large ;  for,  since  be  puili  ^ 
obliqnelf,  and  advanoea  eidewajra  aa  vdl  m  |j 
forwards,  his  fatigue  is  greater  as  the  circk  it  '  j 
smaller.    In  some  ferry-boats  and  machinerr. 
horses  are  placed  on  a  revolving  phtform,  which  ^ 
paaaaabadcwardbjthepfeaaoieof  thebftetii  | 
they  pull  forward  against  a  fixed  resistance,  «>  | 
that  they  propel  the  machinery  without  mo^in^' 
from  their  place.   A  horse  may  act  within  still 
narrower  limiia,  if  he  atanda  on  theeirettaiifevaaM  |  [ 
of  a  large  vertical  wheel,  or  on  a  bridge  sufv 
ported  by  endless  chains,  wliich  pass  round  twj 
drums,  and  are  otherwise  supported  by  £rictioQ  ; 
wheela  Tariouaothermodeaofapplyiogtheliora  * 
of  animala  are  praotiaed,  bat  most  of  them  are  li- 
tended  with  great  loss  of  power,  either  from  hlct'm  \ 
or  from  the  unfavourable  position  of  the  animai. 
HOBSBlRACIirO.  See  Honas and  RAona  \\ 
HORSE  -  RADISH,  —  botonically  Cocklearia 
Armomeia.  A  fusiform-rooted,  cultivated. hardy,  ;! 
herbaceous  plant,  of  the  scurvy-grass  genu*  d  i 
onioiferB.  It  growa  wild  in  waate  gieuliiB' i| 
moist  situations  in  many  parts  of  England;  it  ^ 
has  long  been  cultivated  in  gardens,  for  the  «ie  | 
of  the  condimental  aocompaniment  of  its  roots  to 
roaat-beaf ;  it  haa  of  late  yean  bean  aoawew , 
extensively  cultivated  in  the  fields,  in  aone 
parts  of  England,  for  the  sake  of  yielding  from  , 
its  roots  an  extract  which  preserves  mustud . 
ready-made  for  the  table,  and  qnalifiaa  itfbr  «•  • 
portation  to  the  East  and  th«  West  Indies;  and 
it  has  a  place  in  the  pharmacopoeias  of  Londoa 
Edinburgh,  and  Dublin,  for  the  sake  of  Ui«  in- 1 
temally  atimuhting,  diaphoretia^  and  dianti^  ■ 
and  the  externally  rubefacient  properties  of  it? 
roots.   Its  root  ia  long,  tapering,  thick,  fl^Ji 
and  whitish ;  its  stem  ia  straight,  cyhndiici^ 
branehed,  and  about  8  fret  high;  itarootJttWi  : 
are  numerous,  petiolate,  very  large,  oblcn? 
notched,  and  waved ;  its  stem-leaves  are  sesol^ 
much  smaller,  lanceolate,  and  sometimes  tootbtd 
or  mt ;  ita  flowera  are  namenma,  and  gto*  ^ 
terminal  dloatera,  and  have  a  white  colour,  aod 
bloom  in  i^Tny  and  June ;  and  its  siliclsi 
elliptical  and  biiocular,  aod  contain  four  Wfit 
in  each  oelL 
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The  root  of  hone-radish  has  a  pungent  odour, 
and  %  Tery  hot,  biting,  acrimonious  yet  some- 
what sweetish  taste.  When  dried,  it  loses  up- 
wards of  two  thirds  of  its  weight ;  and  when  kept 
for  a  conudcrable  time,  it  loses  all  its  pungency. 
It  baa  long  been  a  very  favourite  garnish  to 
roMt-beef  i  and  it  certainly  is  an  excellent  con- 
diment to  any  kind  of  animal  food,  and  emi- 
nently possesses  some  of  the  properties  which 
prevent  or  «arreet  tiie  bad  effeots  of  an  excess 
of  nitrogenous  aliment  upon  thie  bnman  system. 
It  is  medicinally  used  in  ?^me  cutaneous  diseases, 
ia  hoarseness,  in  dropey,  in  chronic  rheumatism, 
and  in  paralytio  amotions ;  and  in  some  cases, 
particubrly  the  rheamafeio  and  the  paralytio,  it 
is  both  internally  taken  as  a  etimulant  and  f  x 
temally  used  as  a  rubefacient.  A  dose  of  it  for 
faitenal  actios  nay  be  half  a  drachm  or  upwards, 
and  may  be  Bwallowed  either  in  a  finely  aev^Md 
state  or  in  whole  little  pieces.  Both  water  and 
alcohol  extract  its  active  priaoiplce ;  and  an  oil 
af  very  pungent  odour,  of  a  strong,  sweetish* 
acrid  taste,  of  aneb  acrimonious  power  as  to  in- 
flame the  tongue  or  the  lips,  of  a  pale  yellow 
colour,  and  of  such  volatility  as  tu  dissipate  at  a 
temperatnva  of  00*,  k  obtained  by  distilling  the 
masiied  root  with  water. 

Ilorse-radish  succeeds  best  in  a  rich,  damp, 
deep  soil ;  it  never  has  large  roots  in  a  poor,  or 
dry,  or  shallow  foil,  or  In  a  shady  situation,  or 
beneath  tho  drip  of  trees ;  and  it  eminently 
thrives  in  the  trenched  bank  of  a  ditch  or  allu- 
vial flank  of  a  dam  or  streamlet  or  deep  draiUf 
amid  snch  porosity  of  ground  as  to  a 
constant,  r^pilar,  considerable  maistiuia.  The 
eeods  which  it  prodnces  in  Britain  rtre  generally 
abortive,  so  that  they  can  never  be  relied  upon 
ftr  sowiiif  .  Seti^  obtained  If  catting  the  main- 
root  and  the  oflaste  into  fangtba  of  two  inches, 
and  especially  any  pieces  of  the  root  which  have 
each  a  root-crown  or  two  or  throe  buds,  are  the 
nsoal  means  of  propagation ;  and  these  should 
be  planted  in  February,  March,  or  October,  in 
rows  18  or  24  inches  distant  each  wnr,  and  in 
trenches  at  least  18  or  16  inches  deep ;  and  they 
may  eitber  be  dibbled  into  fteablj-treBobed 
ground,  or  placed  on  the  bottom  of  each  trench 
while  open,  and  have  the  mould  of  the  next 
trendi  thrown  ner  them;  but  the  soil  should 
lie  as  lightly  upoa  them  as  poedble,  and  ought 
to  be  softly  deposited,  and  never  allowed  to  be 
trampled.  A  writer  in  the  Horticulttiral  Maga- 
tJne  maintains  that  bite  of  the  roots  an  inch  in 
length  arc  as  good  aeseta  witb  orowns,  and  asys : 
**  It  is  well  worth  one's  while  to  trench  in  a  row 
or  two,  in  gr>od  rich  ground,  in  the  month  of 
NoTember.  It  will  come  up  in  May,  and  form 
straight  good  atieka  in  a  year,  wUoh  thicken 
into  handsome  ones  in  two.  When  I  want  one, 
I  dig  down  to  the  set,  and  cut  it  ofl*  close,  and 
cover  it  up  again ;  but  it  is  bett^  to  dig  it  up 
dean  and  place  another  set  there,  for  the  old  set 
ia  iqpt  to  thrownp  fsmral  eboots,  and  thqrceme 
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weaker."  Tho  only  requisite  after-culture  is  to 
prevent  a  growth  of  weeds,  to  clear  away  the 
decajed  leavsa  and  pve  a  hoeing  and  raking  in 
autumn,  and  to  give  another  hoeing  and  raking 
in  spring.  The  roots,  if  wanted,  may  be  taken 
up  in  September  or  October  of  the  second  year  ; 
a  sufficient  supply  for  use  throughout  winter 
should  be  taken  up  in  Xov<'ni'ir  r,  and  stored  [ 
among  sand  in  a  cool  pUce ;  and  wlien  the  plants 
stand  longer  than  two  years,  any  suckers  which 
they  may  throw  out  daring  summer  ought  to  be 
removed  as  soon  aa  th^ appear.  See  the  article 
Scorvt-Qrass. 

nORSE-RADISH  TREE,— botanically  Mo- 
ringa,  A  small  genus  of  tropical  plants,  of  the 
;  lirr\?i]f>tto  division  of  the  Icgtmiinous  order.  The 
I  winged- seeded  species,  Moriiiga  pterj^otperma, 
called  by  the  older  botaiUsts  J/ypfrtmAmi  Jfo- 
nn^,  is  a  small  evergreen  tree  of  India,  parti- 
cularly of  Malabar ;  and  was  introduced,  nearly 
90  years  ago,  to  the  hothouses  of  Britain.  Ita 
stem  usuaBj  rises,  in  India,  to  the  height  of  15 
or  20  feet ;  its  flowers  are  yellow;  and  its  pod  is 
very  long  nnd  nbout  the  thirVno?'?  of  a  finger. 
The  pod  is  one  of  the  most  esteemed  pot  v^e* 
tablee  in  indln,  and  ia  commonly  eaten  mt^e 
into  cony.  Ite  green  root  is  in  high  request, 
both  among  the  general  population  and  with 
physioiansy  for  the  same  puiposes  as  the  root  of 
the  borsoHradish  phint  In  Britain ;  and  it  greatly 
resembles  that  root  at  once  in  appearance,  in 
taste,  and  in  natural  properties.  It  is  prescribed 
by  the  Indian  practitioners  for  dyspepsy,  hysto- 
rb,  epilepiy,  and  intermittent  fever ;  and  is  also 
used  as  a  stimulating  rubefacient  for  palsy  and 
chronic  rheumatism.  Tho  seeds  are  ranked  by 
some  old  Arabian  writers  among  the  stimulants 
and  aromatiea;  and  an  dl  is  ezpreased  from  the 
seeds  in  Bengal,  and  resists  rancidity,  and  is  re- 
garded as  an  excellent  external  application  for 
gout  and  acute  rheumatism. 
HOBSE-RAKB.  flee  Hat-Raki: 
BORSE-SHOB.  See  SBonord,  BaifSbo^  and 
Foot 

HOKSB-SHOE  VETCH,— botanicallj  Bippo- 
erepi$.  A  genus  of  jdlow-Aowered,  ornamental 
plants  of  the  hedysarum  division  of  the  legnmi- 
nong  order.  The  tufted  species,  Uippocrepia 
cot/iotOf  grows  wild  on  the  chalk  hills  of  England. 
Ite  root  ia  perennial  and  woody,  and  rune  deep 
into  the  ground  ;  its  stems  arc  trailing,  procum- 
bent, branched  at  the  bottom,  and  fr<  !n  H  to  12 
inches  long ;  its  leaves  are  narrow,  winged,  and 
evergreen;  its  flowers  grow  in  dusters  on  the 
top  of  long  footstalks,  and  have  a  deep  yellow 
colour,  and  rise  high  above  the  rest  of  the  plant, 
and  bloom  from  April  till  August ;  and  its  pods 
faaiFe  a  bright  bay  colour,  and  are  upwards  of  an 
inch  long,  and  are  curved  downward,  and  give 
rise,  by  their  peculiar  form  and  appearance,  to 
both  the  popular  and  the  botanical  name  of  the 
genna^Tbe  single-podded  species^  Uippocrtpis 
wnMijniom,  ia  a  native  of  the  south  ui  Bnxope, 
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and  was  introduced  to  Britain  in  the  latter  part  i 
of  the  17th  century.  Its  root  is  annual;  ita 
Btems  trail  onward  for  about  a  foot,  and  then 
divide  upward  into  branches ;  its  leaves  are  pin- 
nate, and  have  each  4  or  5  pairs  of  small,  obtuse 
leaflets,  and  a  terminating  odd  one ;  its  flowers 
come  out  singly  from  the  wings  of  the  stems, 
and  have  a  yellow  colour,  and  bloom  in  J une  and 
July  ;  and  its  pods  sit  close  to  the  stems,  and 
are  about  two  inches  long  and  the  third  of  an 
inch  broad,  and  bend  inward  like  a  eickle,  and 
arc  divided  into  many  joints,  shaped  like  a  horse- 
shoe.— Four  other  hardy  annual  species,  the  many- 
podded,  the  two-flowered,  the  ciliated,  and  the 
single-fruited, — two  hardy  perennial-rooted,  ever- 
green, trailing  species,  the  Swiss  and  the  glau- 
cous,—  and  one  somewhat  tender,  evergreen, 
undershrubby  species,  the  Balearic, — have  been 
introduced  to  Britain  ;  and  all  these,  as  well  as 
the  tufted  and  the  single-podded,  have  a  very 
handsome  appearance,  and  are  well  worthy  of  a 
place  in  the  flower-garden.  The  trailing  kinds 
thrive  in  any  sort  of  light  sandy  soil,  and  are 
very  suitable  for  banks  or  rockwork. 

HORSETAIL.    See  Eqcisktcm. 

HORSE-TUISTLE.  The  indigenous  species 
of  the  genus  Cirsium.  See  the  articles  Cibsium 
and  Thistle  (Plcme). 

HORTICULTUKE,— from  hortm,  garden,  and 
colo,  I  till, — includes,  in  its  most  extensive  signi- 
fication, the  cultivation  of  esculent  vegetables, 
fruits,  and  ornamental  plants,  and  the  formation 
and  management  of  rural  scenery  for  the  pur- 
poses of  utility  and  embellishment. 

The  earliest  eflbrts  of  savaiifo  tribe*  to  emerge 
from  barbarism  is  directed  to  the  tillage  of  the 
earth:  the  fir^t  seed  which  they  plant  'n  the  fir»t 
act  uf  civilization,  and  gardening  is  the  first  step 
in  the  career  of  refinement;  but  still  it  in  an  art  in 
which  man  last  rcnche*  perfection.  When  the  savape 
exchanges  the  wild  and  u-andering  life  of  a  warrior 
and  hunter,  for  the  confined  and  peaceful  pursuits  of 
a  planter,  the  harvests,  herds  and  flocks  take  the 
place  of  the  simple  garden.  The  mechanic  arts  are 
next  developed ;  then  commerce  commences,  and 
manufactures  soon  succeed.  As  wealth  increases, 
ambition  maiiifetiti  itivelf  in  the  splendour  of  apparel, 
of  matikiuns,  equipages  and  entertainments.  Sci- 
ence, literature  and  the  fine  arts  are  unfolded,  and  a 
high  degree  of  civilization  is  attained.  It  is  not 
until  all  this  has  taken  place,  that  horticulture  is 
cultivated  at  one  of  the  ornamental  arts.  Egypt, 
the  cradle  of  civilization,  so  far  perfected  her  tilhige, 
that  the  banks  of  the  Nile  were  adorned  by  a  succes- 
sion of  luxuriant  plantations,  from  the  cataract  of 
Syene  to  the  shores  of  the  Delta;  but  it  was  when 
Thebes,  with  its  hundred  brazen  gates,  and  the 
cities  of  Memphis  aJid  Heliopolis,  were  rising  in 
ningnificence,  and  her  stupendous  pyramids,  obelisks 
and  temples,  became  the  wonders  of  the  world. 
The  hills  and  plains  of  Palestine  were  celebrated  for 
beautiful  gardens;  but  it  was  not  until  the  walls  and 
temple  of  Jerusalem  announced  the  power  and  intel- 
ligence of  the  Israelites,  and  the  prophets  had  rebuk- 
ed their  luxury  aikd  extravagance.  The  queen  of  the 
East  "  h.id  heard  of  the  fume  of  Solomon ;"  his 
fleets  bad  brou^'ht  him  the  gold  of  Ophir,  and  the 
treasures  of  A'^ia  and  Africa  ;  the  kings  of  Tyre 
and  Arabia  were  his  tributaries,  and  princes  his 


merchants,  when  he  "made  orchards,"  "  dflligbted 
to  dwell  in  gardens,"  and  planted  the  "  vineyard  of 
Baalhumtui."  The  Asi^yrians  bad  peopled  the  bor- 
ders of  the  Tigris  and  Euphrates,  from  the  Persian 
gulf  to  the  mountainous  regions  of  Ararat,  and  tbeir 
monarcha  had  founded  Nineveh  and  Babylon  before 
we  hear  of  the  gardens  of  Semiramu.  The  Persian 
empire  bad  extended  from  the  Indus  to  the  Archipe- 
lago, when  the  paradise  of  Sardis  excited  the  a»toii- 
ii<hment  of  a  Spartan  general,  and  Cyrus  mustered 
the  Grecian  auxiUaries  in  the  spacious  garden  of 
Celiena>.  The  Greeks  had  repulsed  the  invasions  of 
Darius  and  Xerxes,  and  Albetis  bud  reached  tbe 
height  of  her  glory,  when  Cimon  established  tbe 
Academus,  and  presented  it  to  his  fellow-citizens  a» 
a  public  garden.  Numerous  others  were  soon  plant- 
ed, and  decorated  with  temples,  porticoes,  altar», 
statues  and  triumphid  monuments;  but  this  waji 
during  the  poliiihed  age  of  Pericles,  when  Socrate* 
and  Plato  taught  philosophy  in  the  sacred  groves; 
when  the  theatre  was  thronged  to  listen  to  the 
poetry  of  Kuripidea  and  Aristophanes;  when  tbe 
genius  of  Phidias  was  displayed  in  rearing  tbe  Par- 
thenon and  sculpturing  tbe  statues  of  the  gods  ; 
when  eloquence  and  painting  had  reached  pcrfci  tion, 
and  history  was  illustrated  by  Herodotus,  Thucy- 
dides  and  Xcnophon.  Home  had  subjugated  the 
world,  and  emulated  Athens  in  literature,  science 
and  the  arts,  when  the  superb  villas  of  Sallu^t, 
CrassuB,  Pompey,  Cx>>ar,  ikla^cenas  and  Agrippinis 
were  erected,  and  the  palaces  of  the  emperors  were 
environed  by  magnificent  gardens.  Tbe  history  of 
modern  nations  presents  similar  results.  Horticul- 
ture long  lingered  in  the  rear  of  other  pureuits. 
Most  of  tbe  common  fruits,  Dowers  and  oleraceous 
vegetables  which  had  been  collect«:d  by  the  Greek* 
and  Homans,  from  Egypt,  Asia,  and  other  distant 
climes,  were  successively  extended  over  Western 
Europe;  but  so  gradual  was  tbeir  progress,  otter  tbe 
dark  ages,  that,  till  the  reign  of  Henry  VI 11., 
scarcely  any  kitchen  vegetables  were  cultivated  iu 
England,  and  the  hmall  quantity  consumed  was  im- 
ported from  HolUnd.  Fuller  observes,  that  "  gur- 
dcning  vvaa  first  brought  into  England,  for  profit, 
about  tbe  commencement  of  the  17tb  century. 
Peaches,  nectarines,  apricots,  plums,  pears,  cherries, 
strawberries,  melons  and  grapes,  were  luxuries  but 
little  enjoyed  before  the  time  of  Charles  II.,  who 
introduced  French  gardening  at  Hauipton-cuurt, 
Carlton  and  Marlborough,  and  built  tbe  first  but  and 
ice  houses.  At  this  [)eriod  Evelyn  translated  tbe 
•Complete  Gardener,'"  and  a  treatise  on  orange- 
trees,  by  Quintiriyne;  and,  having  devoted  tbe  re- 
mainder of  his  life  to  the  cultivation  of  bia  rural  seat 
at  Sayes-court,  near  Deptford,  and  the  publicalioo 
of  his  '  Sylva,'  *  Terra,'  *  Pomona,'  and  '  Acelaria,* 
he  "  first  taught  gardening  to  ]>peak  proper  English.'* 
In  the  Netherlands,  France,  Germany  and  Italy,  a 
formal  and  very  imperfect  syatem  of  gardening  wu* 
practii^ed,  with  considerable  success;  but  it  was 
generally  in  a  languibhing  condition,  throughout  the 
world,  until  the  commencement  of  the  Ibtb  century, 
when  it  attracted  the  attention  of  bome  of  the  first 
characters  of  Great  Britain ;  but  the  establishment 
of  the  present  improved  style  of  horticulture  u  of 
very  recent  date.  "  Bacon  was  tbe  prophet,  Milton 
the  herald,  and  AddiMin,  Pope  and  Kent  the  cham- 
pions of  true  taste."  The  principles  which  were 
developed  in  their  writings,  and  those  of  Shenstone, 
the  Masons  and  Wheatly,  were  successfully  applied 
by  Bridgcman,  Wright,  Brown  and  Eamea;  the  sys- 
tem soon  became  popular,  and  gradually  extended  over 
Euro{)e,  and  ultimately  reached  the  United  States. 
But  the  labours  of  the  London  Horticultural  Society 
have  mainly  contributed  to  the  perfection  and  present 
high  estimation  of  gardening.  That  noble  institu- 
tion has  (,'iveu  un  impetus  to  cultivatiou,  ubicb  is 
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felt  in  the  remotest  countries.  Its  example  hm 
been  iolloirad  in  the  moat  floarisliiiig  kingdoms  of 

the  eastern  rontincnt,  anfl  many  similar  institutions 
have  been  tuttiidefi  in  the  I'uiled  States.  The  effect 
of  these  is  to  diffuse  throu((h  etwj  ttuM/trj  the 
knowMffB  and  prodaet*  of  M, 

The  mtor^,  IHermtura  and  eeienes  of  girdming, 
open  a  wide  held  for  stuiJy  and  in(|iiiry.  The  plen- 
Kiire  which  pnrdens  afTorded  men,  even  in  the  earliest 
times,  appears  frum  the  scriptural  acroiDit  of  tbc 
garden  of  Eden.  The  garden  of  Gethsemcne,  and 
that  of  the  good  and  just  ArimathcAn,  are  memor- 
ahle  in  the  sacred  history  of  tlie  Mi'^siah.  The 
Elysiaii  fields  were  the  heaven  of  clatiiiic  mythology, 
ana  the  devout  Mussulman  hopes  to  renew  his  exist- 
ence in  a  celestial  paraiiise.  The  bards,  scholars 
and  phi1o«oph<>rs  of  the  classic  aces,  hare  transmitted 
descrij  r  oii^  i  f  the  gardens  ofif'the  ancients,  from 
those  in  which  Homer  places  the  palace  of  Alcinous 
«nd  tbe  cottage  of  Laertes,  to  the  splendid  villas  of 
Pliny  and  I.urullus.  Among  tbe  unrient  (Jreek 
writers,  Hesiod,  Theophrastus,  Xenoplioti,  and  /Klian 
treated  of  gardens  tfi  a  certain  extent;  and  the 
work«  of  those  who  wrote  after  tbe  seat  of  govern- 
ment  was  removed  to  Coaitantinopte,  were  collected 
under  the  title  of  Geoponica.  and  Imvo  heen  trans- 
li(ti.>d  by  Owen.  Among  the  Latins.  Varro  wasi  the 
first  author,  to  whom  succeeded  Cato,  Pliny  the 
Elder.  Cidumelk  and  Palladina.  P«s««gea  are  to  be 
found,  relative  to  the  auhjeeC,  In  Martial.  Virgil, 
«nd  Il'iri  <  ;  Init  rtiny'-i  Xafnra!  IIi<tory.  and  Coin. 
rnella's  hook  on  gardens,  contain  the  most  correct 
information  on  Bonan  horticulture.  Literature  and 
tbe  art*  hAviiiff  r«riv«d  in  Italf .  thai  country  was 
the  firtt  to  produce  hooka  on  agneolture  and  garden- 
ing, and  that  of  Crcr^cenzia  heraine  celebrated.  The 
£eld  and ^rden  cultures  of  Italy  are  so  nearly  allied, 
and  horticulture  and  agriculture  have  been  ao  Mend- 
ed by  the  writers,  that  it  is  difBcuIt  to  ascertain 
under  which  department  to  include  their  works. 
The  best  for  gcner;d  information  on  tlie  tillafre  of 
that  delightful  region  is  the  '  Annali  dcU*  Agrieul- 
tora/  The  Qemam,  in  all  the  hnuicbea  of  let. 
ters,  science  and  arts,  hare  an  immense  ntimbcr  of 
books  in  the  department  of  [gardening,  especially  on 
the  siihjptt  of  planting  and  forest  trees  Tiiose 
which  furnish  tbe  best  idea  of  the  state  of  culture 
In  that  country,  are  Deitrich'e  *  Worterbueh.'  with 
*hc  Piipplement  of  18*20,  and  Sickler's  *  Deutsche 
liandvvirtschaft.'     The  Dutch  excel  more  in  the 

£ractice  than  tbe  literature  of  gardening.  They 
are  no  work  of  very  recent  date:  that  of  Conmc 
lin,  whi«A  wai  published  about  the  middle  of  the 
1 7th  centTiry,  is  among  the  earlie-^t ;  and  thoae  of  La 
Court  and  Van  Osten  are  said  to  be  among  the  best 
that  have  appeared.    The  Journal  of  a  Horticultural 
Tour  in  Uc^and  and  Flanders  by  a  deputation  of 
the  Caledonian  horticultural  society,  gives  the  most 
satisfactory  account  of  gan'  iiinc'  in  that  part  of  the 
continent,  in  1817.    Tbe  'i  ransactions  of  tbe  8tock- 
Hohn  and  Upaal  Academies  furnish  the  chief  informa- 
tion  which  it  to  be  obtained,  in  relation  to  tbe  rural 
economy  of  Sweden.    The  first  author  was  Rud- 
beck,  who  was  a  contemporary  of  Cominelin.  Kus 
«sia  and  Poland  have  produced  but  very  few  original 
%>oola  on  horticulture.    The  Agricultural  Transac- 
ticRis  oces«iona11y  published  by  a  society  in  Warsaw, 
with  those  of  the  Economical  Society  of  St.  Peters- 
liur^,  mav  be  considered  as  affording'  tlie  mo'^t  accu- 
rate iotciiigence  as  to  the  culture  of  those  coun- 
triM.   In  the  latter  city  it  an  extensive  imperial 
tio'rinical  garden,  which,  bcin^  under  the  direction 
<jt  able  profesiors,  emulates  those  of  the  more  favour- 
ed portions  of  southern  F.urope.    The  only  recorded 
gioaree  for  obtaining  any  knowledge  of  Spanish  till- 
t*ge,  arc  tbe  Trantaetiem  of  the  Royal  Agrieultaral 
8«ci«lf  of  MMbid.  Hm  hortkaltiina  literature  of 


France  it  of  an  early  date,  and  tbe  authors  are  not 
only  numtfout.  hut  many  of  them  in  the  hifhest  re- 
pute. Etionne  and  TMon  were  the  pioneers,  uhil^ 
Du  ITamel,  Girardin,  D' Argeiiville,  Rosier,  Tcs-sier, 
Calvel,  Nottette,  Dti  Petit  Thours,  Jean  and  Gabriel 
Thouittp  Boae  and  Vicomte  Uerkart  do  Thnnr,  may 
be  considered  at  among  the  niott  able  of  their 
followers,  in  the  various  branches  of  rural  economy. 
For  a  general  knowledge  of  French  culture,  the 
*  Nouveau  Cours  d'Agriculturc,'  in  13  volumes,  pub* 
lishcd  in  1810,  should  be  coBatUtedi  but  tbe  most 
valuable  publications  on  the  esisting  mode  of  gar- 
dening, are  the  monthly  '  Aiinidits  de  1.4  Soeu'tu 
d'Horticulture,'  the  '  Annales-  de  I'lnstitut  Hoyal 
Horticolc  de  Framont,'  and  the  '  Hon  Jardinier '  an 
atmual  publieation,  compiled  by  Professors  Poiteau 
and  Vilmorin. — Tbe  first  English  treatise  on  rural 
economy  was  Fitzberhert's  Book  of  Husbandry, 
which  was  publi>»hed  in  11134.  The  works  of  Tui^ser, 
Googe  and  Piatt  soon  after  appeared,  and  early  in 
the  I8th  century,  the  celebrated  trriiti  ^  ?.(  .Jfiliro 
Tull  excited  much  uttcfition;  and  nevtj.al  j.ew  works 
of  considerable  merit  were  aimounced  before  17(>4, 
when  tbe  valuable  publications  of  Arthur  Young, 
Maraball,  and  nwmerout  other  authors,  spread  a 
knowledge  of  cultivation,  and  cheri  h  tl  n  fa>te  for 
rural  improvements,  throughout  Britain,  and  the  sub- 
sequent literature  of  horticulture  rapidly  advanced. 
The  dtiiens  of  tbe  United  States  have  beat  chiedv  de- 
pendent on  England  for  books  relating  to  agriculture 
and  pardeninir.  Still  several  have  appeared  by  native 
writers,  which  are  highly  creditable  to  the  authurs 
and  the  country ;  especially  those  which  relate  to  the 
botanical  depertment.  Muleoburgt  Bigdow.  Eliot, 
Torry,  Colden,  Bertram.  Barton,  Hosaek,  Uitchel, 
Darlmpton,  Ives,  Dewey,  and  Hinlr  -  1:,  are  en- 
titled to  great  praise  for  their  successful  attempts  to 
illustrate  tbe  American  flora.  One  of  the  earliest 
American  writers  on  husbandry  was  Belgrove,  who 
pultlished  a  treatise  on  husbandry,  in  Boston,  in 
1755;  and  in  171*",  Dcane's  New  England  Farmer 
appeared;  but  M'Mahon,  Cox,  Thachcr,  Adiam, 
Prince,  Bundly,  Butler,  Nicholson  and  Feetenden, 
since  the  commencement  of  the  present  century, 
have  produced  works  on  the  various  cultures  of  the 
Cnited  States,  which  are  generally  drcnUted*  and 
held  in  great  esttimation. 

Tho  scientific  relations  of  horticulture  are 
numerous,  tad  requira  an  cztwaivtt  Mqvaint- 
Moe  with  the  various  branehM  of  natural  his- 
tory and  physics.  Botany,  mineralogy,  cheinis- 
tTj,  hydraulics,  architecture,  and  mechanics  must 
forniih  their  teveral  eontributltmsi  which  it  is 
the  province  of  tha  artist  to  apply.  After  the 
illustrious  Linnicus  published  his  'Pvstcm  of 
Nature,*  botany  became  a  popular  science,  and  a 
variety  of  intatestiug  elementary  works  awa* 
kencd  attention  to  the  beauties  of  nature,  .lud  a 
passion  lor  experimental  and  ornamental  plant- 
ing was  induced,  which  has  been  productive  of 
great  renilta.  Mineralogy  enables  ua  to  obtain 
accurate  knowledge  of  terrestrial  substances,  and 
tho  mode  of  distinguishing  the  divers  kinds  of 
earths  which  constitute  a  cultivable  soil;  and 
chemistry  instraets  ns  as  to  the  nature  and  pro- 
perties of  these  various  earths,  having  for  its 
objects,  when  applied  to  horticulture,  all  those 
changes  in  the  arrangements  of  matter,  which 
are  connected  with  the  growth  and  nourishment 
of  plants,  the  comparative  value  of  their  pro- 
duce as  food,  the  constitution  of  soil%  the  man- 
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ner  in  which  lands  are  enriched  bjr  manure,  or 
ttmimtd  fbrtik  by  the  difleranl  pffOeoMW  of 
coltiration.   Inqoiriee  of  such  a  nature  cannot 

but  be  interesting  and  important,  both  to  the 
theoretical  horticolturiet  and  the  practical  gar- 
dener. TI|»  the  flrat  Ihej  we  neoeeeary  in  apply- 
ing most  of  the  fundamental  priaciplee  on  which 
the  theory  of  the  art  depends.  To  the  second 
they  are  uaefui  in  aifording  limple  and  easy  ex- 
pefimenti  fn  direoting  hit  labooii,  wd  for  ena- 
bling him  to  panne  a  certain  and  systematic 
plan  of  improvement.  To  hydraulics  belong, 
not  only  the  conducting  and  raising  of  water, 
with  tiM  OOMtmettoii  of  pumps  and  other  en- 
gines for  those  poipoees,  but  the  laws  which 
explain  the  nature  of  springs  and  fountains. 
By  the  principles  of  tliat  science,  artificial  lakes, 
OMttla  and  aqaednote  are  formed,  irrigations 
projected,  and  water  rendered  subservient  to  the 
useful  purposes  of  life,  as  well  as  to  the  embel- 
lishmmts  of  pleasuro-grouuds  hy  Jeti  d  eau^  ca&- 
o«dM  tttd  itrHaifc  AnhitectovB^  la  %  htmnch 
of  horticulture,  is  of  the  first  importance.  With- 
out its  lud,  it  would  be  impossible  to  c^ive  that 
propriety  and  elegance  to  the  scenery,  and  to 
prodiMe  that  plwiiliig  effoet,  whieh  b  the  diiof 
object  of  kndscapo  gardening.  Mechanics,  in 
all  its  brancbe3,ia  xw^usvi  fsx  the  puipoees  of 
horticulture. 

Great  improvsnMli  lim  hem  eiheted  in 
gardening  within  the  last  half  century.  Durlni,' 
the  age  of  Cicero,  a  formal  kind  of  gardening 
prevailed,  oharacteriaed  by  clipped  hedges  and 
long  aveuuM  of  trees.  Pliny  the  Tonager  has 

given  an  account  of  his  villa  at  Laurentum,  and 
iirom  the  description,  it  was  rather  distinguished 
for  its  namerous  superb  edifices,  exteiuive  pro»- 
peets,  and  the  qratematical  armfement  of  the 
plesHure  f^ounds,  than  for  the  improvements  and 
decorations  of  the  surrounding  scenery,  in  ao- 
cordanoe  with  thooe  principles  which  are  derived 
finwi  a  dose  observance  of  the  pleadng  dihets  of 
nature.  Th?  mral  rosidoncfs  of  the  Uomans  ap- 
pear to  have  been  mere  places  of  temporary  re- 
treat, and  w»e  planted  with  odorifierous  flowers 
and  shrubs,  and  ornamented  rather  by  the  dvil 
architect  than  the  horticultural  artist.  From 
the  establishment  of  the  papal  government  to 
the  oommoioement  of  thio  13tb  oeotury,  the 
monks  wen  tiw  onlyduB  of  persons  who  at- 
tended to  ornamental  gardening.  After  that 
period,  the  style  prevalent  throughout  Europe 
oondited  in  tdl  hedges,  square  parterres,  fiutaa- 
tically  pUinted,  straight  walks,  and  rows  of  trees 
uniformly  placed  and  pruned.  In  fact,  but  little 
improvement  was  made  from  the  time  of  the 
emperon  Yeipulaii  ssd  Titos  until  the  reign  of 
Qeorge  HI.  of  Kngland.  It  is  true,  Hampton- 
oourt  had  1  con  laid  out  by  Cardinal  Wolsey ;  Le 
Notre  had  planted  Greenwich  and  St.  James's 
Paric  during  the  reign  of  (Siarlot  II. ;  and,  in 
that  of  Qeorge  II.,  Queen  Caroline  had  enlarged 
KflMiogtongudeiii,  and  formed  the  Serpentine  | 


rivws  Ini  I^id  Batburst  was  the  first  vbo 
deviated  from  otndi^  lines,  ss  sppfied  to  oina>  I 

mental  pieces  of  water,  by  following  the  oatnnl  1 
courses  of  a  valley.    Still,  what  has  been  empha- 
tically called  the  Dutch  *>ftUm  universally  pre- 
vailed, and  the  shearing  of  yew,  box  sad  hoDjr  I 
into  formal  figures  of  various  kinds,  and  the  ' 
shaving  of  river  banks  into  regular  slopes,  went 
on  until  their  absurdity  became  oontemptiUe^  i 
and  a  better  and  more  natoxal  taate  wasiadnoei 
Verdant  sculptut)^  legular  precision  in  the  dis-  , 
tribution  of  compartments,  and  rcctangtilar  , 
boundary  walls,  yielded  to  more  chaste  dcaigos.  L 
Bridgeman  anooesdsd  to  London  and  Wise^  lad  l| 
be<mme  a  distingulBhed  artist ;  he  rejected  nw^  J 
of  the  absurd  notions  of  his  predeoesson,  and 
enlarged  the  bounds  of  horticulture.  Other  iaoo-  j 
vators  departed  fipom  the  rigid  rules  of  tpuM-  ,| 
try;  but  it  was  reserved  for  Kent  to  realise  the  jj 
beautiful  descriptions  of  the  poct«»,  and  carry  the  ^  i 
ideas  of  Milton,  Pop^  Addison  aud  Mason  more  , 
extensively  into  execution.  Aooofding  ts  Wsl-  || 
pole,  he  was  painter  enough  to  taste  the  chanu 
nf  landscstpe,  sufTi'-ipntly  bold  and  opinionative 
to  dare  aud  to  dictate,  aud  bom  with  a  genitu 
to  strike  out  n  groat  o*teni  from  tiie  twilii^tor 
imperfect  essays.   He  leaped  the  fence  and  w 
that  all  nature  was  a  garden   Tbo  great  prindpks 
on  which  he  worked  were  perspective,  hgbt  ud 
shade  Groups  of  trees  teohe  a  too  exisoiifs  | 
Invrn  ;  evergreens  and  wood  were  opposed  to  the  j' 
glare  of  the  champaign,  and,  by  selecting  fsvoarite 
objects,  and  veiling  deforuuties,  he  realized  the  ' 
compositions  of  the  great  nusten  in  painting. 
Wlioro  objects  were  wanting  to  animate  his  bori- 
zoo,  his  taste  as  an  architect  could  immedist«lj  jl 
produce  them.  His  buildings,  his  temples,  \h 
seats  were  nwe  tlie  work  of  his  pencU  than  of 
hia  science  as  a  constructor.   He  bade  adieu  t  ? 
ail  the  stiff  modes  of  canals,  circular  basi^^  aud 
cascades  tumbling  over  marble  steps.  Dealiag  la  . 
none  hut  the  true  oolours  of  nature^  andssinm  j 
upon  its  most  interesting  features,  a  new  cres- 
tiott  was  gradually  presented.   The  Uriog  Isad*  I 
scape  was  chastened  or  polished,  not  transfoRMi  | 
The  elegant  works  of  Reptoa,  tiie  unriTiUed  ^ 
essays  of  Price  on  the  picturesque,  and  the  nlu-  , 
able  publications  of  Qilpin,  Madock,  Pantj,^f  f 
and  Loudon,  with  those  of  many  otlwr  wiitenk  ! 
on  landscape  and  ornamental  gaideaiaflf  ha**  i 
had  an  extensive  influence  in  promoting  correct 
ideas  of  natural  scenery.  The  improved  style 
hortilflulture,  every  where  apparent  in  Qnit  i 
Britain,  atteaoted  the  attention  of  the  other  ^ 
nations  of  Europe,  and  English  gnrtlening  becaraf 
the  designation  for  all  that  was  beautiful  in  tiut 
pleasing  art — the  synonyme  of  perfoetion  iBTOid 
culture. 

At  the  period  when  this  new  system  of  bjing 
out  grounds  was  gaining  converts,  and  began 
be  practically  adopted,  Vtioount  OirardiD,  a 
French  military  officer  of  high  rank,  trsveOed 
through  £ogland,  and,  on  his  retoxs,  he  o«t  , 
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only  improved  his  Beat  at  Ermenonville  in  oon- 
formity  to  titftt  style,  but  puUidied  s  mn-k  of 
I  gmt  oelebritj  on  the  '  Coropoeition  dos  Paysa- 
ges  Bur  le  Terrain,  ou  des  Moyena  d'embelltr  la 
Nature  prds  des  Habitations.'  The  French  style 
of  laying  out  gardent  had  been  wttkd  hf  Le 
Notre,  during  the  reign  of  Louis  XI7.,  and  con- 
tinued in  repute  for  upwards  of  a  century ;  for 
it  appears  to  have  been  in  vogue  as  late  as  1770. 
The  ootirt  wid  nation  wished  to  be  daided  by 
novelty  and  riQgoIarity,  and  his  long,  clipped 
alleys,  triumphal  arches,  richly  decorated  par- 
terres, his  fountains  and  cascades,  with  their 
groteeqno  and  rtiai^  ofnameati^  hto  grovM  fliU 
'    of  architecture  and  gilt  trellises,  and  bis  profu- 
I  I  sion  of  statues,  enchanted  every  class  of  obser- 
I  I  vers.   His  principal  works  were  the  gardens  of 
TenaOlea,  Heiidoii,  8t  Oload,  Soeanz,  Ohantilly, 
I    and  the  terrace  of  St.  Germain.   Gray,  the  poet, 
was  struck  with  their  eplendour  when  filled  with 
oompauj,  aad  when  the  water-works  were  in  full 
action;  but  Lord  Kaiuea  aaya,tik«]r  woold  tempt 
one  to  believe,  that  nature  was  below  the  notice 
of  a  great  monarch.    Le  Notre  was  succeeded  by 
Dufresny,  who,  differing  cousiderablj  in  taste 
tnm  that  great  artiat,  detannined  on  invantio; 
I  a  more  picturc^qm?  style;  but  his  efforts  were 
rarely  carried  into  full  execution.    He,  however, 
constructed,  in  a  manner  superior  to  his  prede- 
cessor, the  gardena  <tf  Abb6  F^ot  and  thow  of 
Moulin  and  Chemin  creux.    After  the  peace  of 
1762,  the  English  system  began  to  pass  into 
France,  and  portions  of  ancient  gardens  were 
destroyed  to  make  waj  for  young  plantations  d 
r Aiifjlat'r     Lr\iicTer  ^vn?  the  first  author  who 
espoused  the  English  style,  and  the  next  in  order 
vras  Prevot.  It  was  at  this  time  that  Viscount 
Girardin  commenced  his  improvements  at  Erme- 
nonville, and  the  changr^  of  the  horticultural 
taste  in  France  may  be  referred  to  the  last 
quarter  of  tha  18th  century.  The  English  style 
has  gradoally  found  its  way  into  most  civilized 
countries.  Within  25  years  of  the  establishment 
of  the  London  Hortici^tuial  Society  upwards  of 
00  tfanilar  institntlont  wen  eitabliahed  in  Great 
Britain ;  and  this  country  still  maintains  the 
first  rank  in  the  art ;  but  France  is  making 
great  efforts  to  rival  her.  A  horticultural  society 
WBS  aitabUdiad  in  Pkrti  in  1826,  and  toon  Ind 
upwards  of  two  thousand  members.   It  haa  been 
patronised  by  the  court,  and  most  of  the  nobles 
nnd  men  of  distinction  in  France  have  eagerly 
united  with     proprietora  of  estatei  and  prac- 
tical enltivators  to  collect  and  dineminate  intel- 
ligence throughout  that  flonrishinj^  empire  In 
the  various  provinces  where  horticultural  societies 
hun  not  baen  fonnded,  those  of  agriooiltiire,  or 
of  the  sciences  and  arts,  have  established  de- 
partments expressly  devoted  to  that  interesting 
pursuit;  and  during  the  year  1827  a  practical 
ttad  tlieoretieal  institution  was  foandad  at  Fre- 
mont, by  the  enlightened  and  mmdHoeilt  cheva- 
lier Soulange  fiodin,  for  educating  gardeners  and 


introducing  improvements  in  every  department 
of  hortifloItoTe.  The  garden  eentidBS  aboat  130 

acres,  and  is  divided  into  compartments  Ibr  every 
variety  of  culture.  Extensive  green -houses, 
stoves  and  orangeries  have  been  erected,  and  all 
the  other  appen^gsefomished,  whioh  are  requi- 
site for  rendering  tbA  establishmant  effMtnal  for 
instruction  and  experiment.  The  nursery  of  the 
Luxembourg  long  supplied  a  great  {^rt  of  Europe 
with  finiit  treee.  The/mfiMi  dm  plantUf  in  BaiiB, 
includes  compartments  which  may  be  considered 
as  schools  for  horticulture,  planting,  agriculture, 
medical  botany  and  general  economy,  and  is  un- 
questicniaUy  the  most  soientifio  and  best  managed 
establidiment  in  Europe.  The  flower  garden  of 
Malmaison,  the  botanical  garden  of  Trianon,  and 
numerous  nursery,  herb>  medicinal,  experimental 
and  botanieal  gardens,  in  nximia  parta  of  the 
kingdom,  are  pre-eminent  for  the  variety,  niun- 
ber  and  exc^^llencc  of  their  products. 

Holland  haa  been  distinguished,  since  the 
period  of  tba  ensadss^  for  her  flotwar  gMdsns, 
culinary  vegetables,  and  plantations  of  fruit  trees. 
The  north  of  Europe  and  the  United  Ptntes  are  still 
dependent  upon  her  florists  for  the  must  splendid 
Tsiietiea  of  bnlbona  rooted  plants.  FkoB  8t. 
PetcTsbTirp;  to  tlic  shores  of  the  Mediterranean, 
horticulture  lias  made  a  rapid  progress,  and  each 
uatiou  is  emulous  to  perfect  its  culture,  in  ac- 
oindanoe  with  tiia  moet  improved  principles  of 
science,  art  :\nd  taste.  In  the  United  States,  a  like 
spirit  has  been  more  recently  developed.  Hor- 
ticultural societies  have  been  instituted  in  New 
York,  Philadelphia,  Boston,  Albany,  Qeneva  and 
South  Carolinn,  arul  a  7cr-ilouH  disposition  evinced 
to  compete  with  the  nations  of  the  eastern  con- 
tinent. 

The  natural  divirfoos  of  hoftionltnva  wa  the 

esculent  or  kitchen  f^rden,  BGtoinary,  nursery, 
fruit  trees,  and  vines,  flower  garden,  green- 
hoosea,  ariirtlmm  of  ornamental  trsea  and  Arabs, 
the  botaidcsl  and  medical  garden,  and  landscape 
or  picturesque  crirdeninrr.  Each  of  these  de- 
partments requires  to  be  separately  studied  be- 
fore it  can  be  managed  so  as  to  oombtna  utility 
and  comfort  with  ornament  and  recreation.  To 
accomplish  this  on  a  large  scale,  nrtista,  scientifio 
professor^  and  intelligent  and  experienced  prao- 
tlMlsaparintendeiits^  are  employed.  Thakitdian 
garden  is  an  indispensable  appendage  to  avstj 
rural  establishment.  In  its  simplest  form,  it  is 
the  nucleus  of  all  others.  Containing  small  com- 
partments for  tiw  enltore  of  eaonknt  Tegetsbles, 
firnits  and  ornamental  plants,  these  may  ba  grar 
dually  extended,  until  the  whole  estate  assumes 
the  imposing  aspect  of  picturesque  or  landscape 
scenery.  The  details  of  tbe  Mwnl  grand  divi- 
sions ot  horticulture  are  to  be  learned  from  the 
numerous  authors  who  have  devoted  their  espe- 
cial attention  to  each;  and  some  of  the  chief 
should  ba  eonsnlted  bgr  every  gentlemaa  who 
wishes  to  participate  in  the  comforts  and  luxu- 
riea  of  a  gfoden.    It  is  only  inissmsi/  that 
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information  shonld  be  dissominated,  and  ex- 
amples presented  by  the  more  intelligent  and 
opulent,  to  remove  the  too  common  prejudice, 
that  gardens  are  costly  and  useless  appen- 
dages, requiring  great  expenditure  and  labour, 
without  any  adequate  profit  or  satisfaction. 
So  far  from  this,  there  is  not  a  farmer,  not 
an  owner  of  an  acre  of  land,  who  will  not  be  en- 
riched or  gratified  by  devoting  a  portion  of  his 
industry  to  the  tillage  of  a  garden :  they  may  find 
many  hours  which  can  be  thus  profitably  and 
pleasantly  employed.    Personal  attention,  with 
judicious  arrangements,  and  a  proper  division  of 
labour,  will  accomplish  much.  Many  of  the  most 
valuable  products  of  agriculture  were  first  intro- 
duced, and  their  qualities  tested,  in  the  garden. 
•*  If,  therefore,"  says  the  learned  and  eloquent 
Poitcau,  "  we  would  ascend  to  the  origin  of 
agriculture,  it  is  in  the  garden  that  her  cradle 
will  be  found.   There,  like  the  young  Hercules, 
she  first  tried  her  powers,  and  prepared,  like  him, 
to  overrun  the  world,  which  she  speedily  cleared 
of  monsters,  and  bestowed  upon  man  the  laws  of 
civilization."    In  all  ages  and  countries,  flowers 
have  been  universally  cherinhcd.    "  Who,"  asks 
Boursault,  "  does  not  love  flowers  ?    They  em- 
bellish our  gardens ;  they  give  a  more  brilliant 
lustre  to  our  festivals ;  they  arc  the  interpreters  of 
our  affections ;  they  are  the  testimonials  of  our 
gratitude;  we  present  them  to  those  to  whom 
we  are  under  obligations ;  they  are  often  neces- 
sary to  the  pomp  of  our  religious  ceremonies, 
and  they  seem  to  associate  and  mingle  their  per- 
fumes, with  the  purity  of  our  prayers,  and  the 
homage  which  we  address  to  the  Almighty. 
Happy  are  those  who  love  and  cultivate  them." 
The  ancients  paid  particular  attention  to  flowers. 
They  were  in  great  request  at  the  entertainments 
of  the  wealthy ;  they  were  scattered  before  the 
triumphal  chariots  of  coi^uerors;  they  formed 
the  distinguishing  insignia  uf  many  divinities ; 
they  glitter  as  gems  in  the  diadem  of  the  sea- 
sons, and  constitute  the  mystical  language  of 
poetry.   We  are  told  that  Descartes  prosecuted, 
with  equal  ardour,  astronomy  and  the  culture  of 
flowers.    The  great  Cond6  devoted  his  leisure 
hours  to  that  delightful  pursuit,  and  the  vase 
of  flowers  was  daily  renewed  upon  the  table  of 
Lord  Bacon,  while  composing  the  volumes  of  his 
sublime  philosophy.    In  the  cities  of  Europe, 
flower-markets,  for  the  sale  of  bouquets  and 
ornamental  plants,  are  as  common  as  those  for 
fruits.    Among  the  European  productions  on 
horticulture,  there  is  no  single  work  in  the  Jlng- 
lish  language  so  valuable  as  Loudon's  '  Encyclo- 
pedia of  Gardening;'  but  all  the  numerous 
publications  of  that  distinguished  writer,  in  the 
various  branches  of  rural  economy,  are  remark- 
able for  the  fund  of  intelligence  which  they 
contain. 

UORTUS  SICCUS.   See  Hebbabicm. 
HOSACKIA.   A  genus  of  ornamental  plants, 
of  the  lotus  division  of  the  leguminous  order. 


The  two-coloured  species,  JI.  hicolor,  was  intro- 
duced to  Britain  from  North  America  in  1828; 
and  is  a  perennial-rooted,  evergreen  creeper,  of 
much  beauty,  with  yellow- and- white  flowers,  and 
blooming  from  July  till  September.  Several 
subsequently  introduced  species  have  difllerent 
habits  from  the  preceding,  and  are  assigned  bj 
some  botanists  to  the  genus  Lotus.  The  creep- 
ing-rooted species,  //.  atolonifera,  was  introduced 
from  California  in  1630,  and  is  an  interesting 
and  curious  hardy  evergreen  herb,  with  much  of 
the  appearance  of  a  shrub.  Its  stems  are  smooth, 
and  about  3  feet  high ;  its  leaves  arc  pinnate, 
and  have  each  about  7  pairs  of  o>'ate,  mucronu- 
late  leaflets,  and  a  terminating  odd  one ;  and  its 
flowers  grow  in  capitate  umbels,  and  have  a 
chocolate-reddish  colour,  and  bloom  in  June,  but 
have  not  an  attractive  appearance.  This  plunt 
looks  like  a  stout  shrub,  and  readily  multiplies 
itself  by  its  stuloniferous  roots,  and  serves  admi- 
rably for  a  place  in  a  shrubbery  where  a  rapid 
formation  of  the  appearance  of  undergrowth  is 
desired. 

HOSTA.  A  small  genus  of  ^^lexican,  orna- 
mental, blue-flowered,  evergreen  shrubs,  of  the 
verbena  order.  The  blue  species,  lli/sta  ojtruUoy 
called  by  some  botanists  Comutia  punctata,  was 
introduced  about  the  same  time  as  the  Comutia 
pyramuiata,  and  is  very  nearly  allied  to  that 
plant.  See  the  article  Cohnctia.  Two  other 
species,  the  long  leaved  and  the  broad-leaved, 
were  introduced  about  22  years  ago ;  and,  as 
well  as  the  preceding,  have  naturally  a  height  of 
about  6  or  6  feet. 

HOTBED.  A  prepared,  compact  mass  of  fer- 
menting vegetable  matter,  in  such  a  state  as 
steadily  and  prolongedly  to  evolve  a  moderate 
degree  of  heat,  and  usually  covered  with  a  glazed 
frame,  and  employed  for  the  striking  of  such  cut- 
tings and  the  cultivation  of  siich  plants  as  agree 
well  with  bottom-heat  and  require  more  warmth 
and  moisture  than  can  be  enjoyed  in  the  open 
ground.  Hotbeds  were  formerly  in  much  more 
extensive  use  than  at  present;  and  they  have 
been  found  far  less  adapted  thxm  some  modern 
contrivances  for  many  of  the  purposes  of  the  old 
bottom-heat  cultivation ;  yet  they  are  still  valu- 
able for  growing  melons  and  cucumbers,  for  rais- 
ing tender  annuals  and  other  tender  plants  from 
seeds,  and  for  the  safe  and  rapid  propagation  of 
many  kind  of  plants  from  cuttings.  See  the 
articles  Bottom-Heat,  Babk-Bsd,  and  Ccccx- 

BEB. 

A  mere  forcing-bed,  or  such  a  moderately  fer- 
menting mass  as  accelerates  the  yearly  growth 
of  reluctant  or  slightly  tender  culinary  plante, 
requires  no  superimposed  frame,  and  may  be 
formed  for  most  plants  on  the  same  principle  ai 
for  asparagus.  See  the  article  Aspabaqcs.  A 
real  hotbed,  or  such  a  fermenting  mass  as  will 
yield  sufBcient  heat  and  moisture  for  the  ordi- 
nary growth  of  tender  plants,  always  requires  a 
frame,  yet  admits  of  great  variety  of  construe- 
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tion,  and  may  conaist  of  fresh  stable-dang  and 
intennizccl  litter,  of  tenner's  bark,  of  trae  iMtvs, 

or  of  any  other  fermenteUa  lubBtancei  Mid  oom- 

po'tts  which  possess  tho  y>roy>erty  of  decoinpo?incT 
with  luch  velocity  and  m  euch  a  manner  as  to 
give  oak  tho  reqaiaite  degree  and  rtmdinw  of 
boat    8eo  the  article  Fkahe.    But  the  most 
commnnly  used  material  is  fresh  stable-dung 
with  a  due  intermixture  of  litter;  and  this  is 
prepared  Ibr  the  bed,  by  bdng  thrown  into  a 
heap, — ^by  receiving  as  much  moisture  as  may  be 
requisite  to  bring  the  dry  portions  of  its  litter 
into  fermentation, — and  by  being  two  or  three 
timet  tnmed  over,  and  having  it«  parts  thor* 
oughly  intermixed,  during  the  pnx^es  of  fer- 
mrnfntion.   MillcT  says,  "The  dung  should  be 
thrown  up  in  a  heap,  mixing  therewith  a  few 
seapooal  aahee,  whidi  will  be  of  aervloe  to  ooft< 
tinue  the  heat  of  the  dung ;  it  should  remain  6 
or  7  days  in  this  heap;  then  it  Rhmild  bo  turned 
over,  and  the  parta  well  mixed  together,  and 
cMt  into  a  heap  again;  when  it  any  oentiono 
5  or  6  days  longer,  by  whioh  time  it  will  hvn 
acquired  a  due  heat." 

A  hotbed  ought  to  be  formed  in  a  dry  situa- 
tion, and  phused  open  to  tiio  aonth,  and  well 
sheltered  from  capterly,  northerly,  and  even 
westerly  winds ;  and  it  will  do  all  the  better  if 
it  have  walls  and  trees,  or  at  least  very  compact 
and  loftyhedgea,  on  the  eait  and  the  north.  Its 
oatline  oupht,  on  every  side,  to  be  5  inchofs  or 
so  beyond  that  of  tlie  dimensions  of  the  frame 
intended  for  it ;  and  its  floor  ought,  for  the  sake 
of  ndmitting  heat  from  what  is  teduiioidly  ealled 
n  lining,"  to  consist  of  a  layer  of  faggots  or  of 
brushwood.  It«  sides  and  its  ends  ought  to  be 
qtiite  vertical;  its  maaa  or  subetanoe  ought 
wholly  to  condst  of  saoosinve  and  compactly- 
beaten  layers  of  the  prepared  material ;  and  its 
height,  when  a  strong  bottom-heat  is  required, 
may  be  from  to  4^  feet  in  front  and  from  4^ 
to  feet  in  rear.  Or  when  only  a  very  gentle 
brtttom-hcat  is  ^vnntcd,  the  bed  must  be  lower 
and  may  be  more  compactly  beaten  or  compressed 
by  treading.  As  soon  as  the  bed  is  fonmd,  the 
frame  is  put  on  ;  as  soon  as  the  excessive  heat 
has  moderated,  n  hycr  of  mould  for  the  cultiva- 
tion of  plants,  or  of  sand,  rotten-tan  or  leaf-mould 
for  the  plunging  of  pots  with  sssdg  or  enttangs, 
is  spread  on  the  top  fit  the  bed;  and  as  soon  as 
the  layer  acquires  a  proper  temperature,  tho 
plants  are  introduced.  When  the  heat  begins 
to  ^vinish,  "a  lining*'  rontt  he  applied,  and 
this  may  consist  simply  of  leaves,  nswlf-out 
short  grass,  fresh  stable  dung,  or  a  mixture  of 
these  Bubttanoei,  loosely  deposited  against  the 
dides  of  the  bed.  When  n  hotbed  happens  to  be 
so  made  as  to  evolve  too  much  heat,  the  only 
^  iTectu  il  rf>medy  is  to  remove  the  plants  from  it, 
and  to  re-make  it,  with  the  interroixation  of 
some  materials  of  leas  violent  and  mom  tardy 
fermentability. 
In  winter,  the  heat  of  hoibede,  as  thcty  we 


usually  made,  cannot  without  great  difficulty  be 
•0  evdved  as  sufficiently  to  repel  firoet,  and  is 

liable  either  to  bo  overpowered  by  tho  frost,  or 
to  bum  the  soil  under  the  roots  of  the  plants. 
Mr.  Knight,  the  late  president  of  the  llorticul- 
tnralfiodety,  and  weil«known  phytologist,  recom- 
mended, as  a  means  of  getting  full  oomniand  of 
the  interior  heat,  to  place  a  thin  iron  or  wooden 
tube  from  the  front  to  the  back  of  the  leaves 
or  dang  composing  the  bed,  at  about  one^rd 
of  the  bed's  height  from  the  t>)p,— the  tube 
to  be  altout  1  h  inch  in  diameter,  and  open  at 
both  ends,  but  intended  to  be  plugged  up  or  kept 
open  at  pleasure,-— and  three  smaller  ta1)es,  each 
three-fourths  of  an  inch  in  diameter,  insert^  at 
equal  distances  into  the  larf.'  one,  and  to  rise 
through  the  dung  and  mouM  ot  the  bed,  and 
disoharge  by  latml  holes  4Dear  their  t<^  tiie 
heated  air  which  ascends  from  the  large  tube. 
This  simple  apparatus  Mr.  Kni?ht  a^ot  rted  to  be 
sufficient  to  keep  the  air  withm  a  frame  of  6 
fest  in  length  at  a  proper  tempemtare;  and  if 
the  glass  of  the  frame  be  laid  in  lead  or  have  its 
lappings  puttied  up,  he  asserted  this  apparatus 
tu  be  able  also  to  resist  any  degree  of  cold  with- 
out the  aid  of  mat«overingi,  and  so  to  pennit 

the  plants  on  the  bed  to  MQO/  filll  li^  slflCtg 

with  t\v?.  heat. 

A  facile  and  economical  substitute  lor  a  hot- 
bed for  fording  ononmbeis  was  reported  on,  aa 
fdlows,  by  C.  S.  Dickens,  Esq.,  to  the  Horticul- 
tural Society: — "Instead  of  forming  a  solid 
bed  of  dung,  us  is  uttuaily  done,  he  oonstructa 
four  biiek  piers,  18  inohee  liigh  and  9  inches 
square,  to  support  a  two-light  frame.  Two  pieces 
of  timber,  4  inches  square,  are  laid  from  pier  to 
pier  at  back  and  front ;  on  these  are  laid  a  plat- 
form of  boards  1^  inch  thick ;  thsse  are  pleated 
with  ncata'  dung,  which  when  dry  is  covered  two 
inches  thick  with  good  mould,  and  the  frame  is 
placed  on  the  piers.  Under  the  centre  of  each 
tight  a  bushel  of  mould  is  laid,  forming  a  hillock. 
After  this  the  lights  are  put  on,  and  linings  of 
hot  dung  applied  all  round,  the  interior  space 
remaining  hollow.  In  two  days  the  bed  is  fit 
for  uso.  If  the  heat  is  found  to  decrease,  a 
wheel-barrow-full  of  fresh  dung  is  added,  and 
shaken  up  with  the  linings,  and  well  watered. 
In  offdsr  to  oonfine  the  heat,  the  whole  of  the 
linings  are  plastered  with  neats'  dung,  by  which 
means  a  temperature  is  obtuaed  of  fitom  7J»  to 
80  degrees.** 

HOTHOtJSB.  A  glased  strasture  smtohle 
for  the  cultivation  of  the  most  tender  kinds  of 
exotic  plants.  Some  writers  understand  hot- 
houses to  mean  all  glazed  horticultural  structures 
whatever;  bnt  roost  exdnde  from  the  word  all 
frames,  orangeries,  oamellia-houses,  conservato- 
ries, and  green  houses,  and  restrict  it  to  walled 
and  glazed  buildings  for  the  cultivation  of  plants 
requiring  a  miaimtun  heat  of  80*^  by  night  and 
55°  by  day  in  the  middle  of  winter.  Hothouses, 
undsntood  in  this  hitter  and  move  oenvenient 
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Bcnfld,  comprise  the  four  cUases  of  foreiiig-hoasc, 
bark-stove,  dry  stove,  and  dMap  Mots,  tikd  ia- 

clude  in  the  la-it  <A  these  classes  the  palm-house, 
the  banana-house,  the  orchis-house,  and  some 
oiher  subdivisions;  and  are,  in  every  instance, 
so  constructed  and  furnished  and  applianoed  as 
to  afford  t<>  the  particninr  cllectinns  of  plants 
cultivated  ia  them  an  artihcial  atmosphere  as 
nearly  as  poflsiblft  meinUing  tiitt  of  their  iuiIq* 
ral  climate. 

four  conditions  are  essential  in  every  hot- 
house,— ^the  free  access  of  the  utmost  possible 
amount  of  light,  the  regnhted  admission  of  the 
fresh  air,  the  constant  command  of  the  rrqni 
site  degree  of  heat,  and  the  regulated  diffusiua 
of  the  proper  degree  of  araialun.  Any  form 
which  secures  these  conditions  is  practically 
suitable,  no  matter  how  offensively  ugly  or  bow 
elaborately  elegant;  but  the  simplest  form  which 
can  comport  with  perfect  freedom  from  mean- 
ness or  bad  taste,  is  best  in  keeping  both  with 
the  uses  of  the  structure,  and  with  the  general 
styfo  of  own  the  most  elegant  garden. 

The  site  of  a  hoth-;ii=;c  ought  to  be  as  dry  as 
possible ;  and  if  not  naturally  dry,  must  be  thor- 
oughly mder-dmined.  Dampneis  of  ground 
beneath  a  hothouse  sends  up  vaponit  at  night 
when  the  house  Is  shut,  and  occasions  tender 
plants  to  damp  off,  and  some  ripening  fruits  to 
have  a  nelcly  ooloar  and  n  bad  flavour.  The 
aspect  of  every  hothouse  on^rht  tri  ha  southerly, 
both  for  the  sake  of  securing  the  utmoet  power 
and  qoantity  of  light,  and  for  the  sake  of  obtain- 
ing as  high  a  decree  as  possible  of  natural  heat. 
Bricks  nr<-'  the  bc?t  materials  for  the  walls ;  and, 
though  t) tuned  sliould  be  used  for  the  body  of 
thom,  bricks  ought  to  bebniH  up  for  an  Interior 
Ikcing;  for  'vall;^  built  entirely  of  stone  are,  in 
fow  instances,  eutficiently  impermeable  by  ex- 
terior moisture.  The  best  Memd  timber,  or 
some  other  wood  of  kindred  properties,  ought  to 
be  used  for  the  timber-work  ;  for  if  wood  of  any 
inferior  quality  be  employed,  it  will  warp  und«r 
the  oonbined  action  of  powerful  heat  and  eioes- 
give  wet.  The  elopn  or  inclination  of  the  ronf 
may  be  at  any  angle  b«tween  32°  and  45° ;  the 
raften  may  be  10  inohes  deep  and  8^  Inehes 
broad,  or  a  little  shallower  and  broader;  the 
sashes  may  be  from  31  to  1  feet  brood  nnd  must 
have  a  length  proportioned  to  the  size  of  the 
house;  and  all  the  frame-work  ought  to  be  well 
coated  with  oil  paint.  Some  roofs  are  made 
without  rafters  or  moveable  sashes ;  but  though 
these  admit  n  maximnm  of  light,  they  involve 
the  enormous  disadvantage  of  not  affording  any 
focility,  or  even  any  means  whatever,  for  regu- 
lating the  admission  of  fresh  air.  Rafters  of 
either  east  ifon  or  malleable  iron  are  preferred 
by  some  person."*  to  wooden  rafters ;  but,  thongh 
they  present  less  obstruction  to  the  play  of  light, 
and  look  more  ehaste  and  ornamental,  they  cost 
nvarly  three  times  more  money,  and  are  probably 
not  so  durable,  and  occasion  injury  to  some  plants 


from  the  exoessive  heat  of  their  oondu^ion  dar- 
ing summer  and  ti»  eseeasivs  eoM  of  theirndi*- 

tion  during  winter,  and  operate  so  ruischii  v  isly 
by  their  expansion  with  heat  and  contraction 
with  cold  as  sometimes  to  firacture  the  glass,  to 
render  the  sashes  immoveable,  and  to  loosen  the 
walla.  Rafters  are  sometintM  constructed  of 
medium  character  between  wooden  and  metallic  ; 
or  with  the  mortloes  of  weed  and  thetcnoM  of 
metal;  but,  just  in  the  proportion  in  which  tHrr 
are  metallic,  they  ocoastcm  the  same  evils  as  raf- 
ters composed  entirely  of  iron. 

*'  In  order  to  secure  the  greatMt  possible  influx 
of  lifht,"  says  Dr.  Neill,  in  bis  Fruit,  Flower, 
and  Kitchen  Garden }  ^scientific  horticultuxista 
havepropossd  liothoasss  with  cnrviUacar  looft. 
It  was  remarked  by  Sir  George  S.  Mackenzie,  to 
whom  the  merit  of  the  proposal  is  prixnarilj 
due,  that,  if  we  ooold  find  •  ftnn  for  n  glasn- 
roof,  such  that  the  son's  should  be  per- 
pendiotilrir  to  some  part  of  it,  not  on  tw(^ 
days,  but  during  the  whole  year,  tha.t  form 
woold  be  the  best  Sneli  a  flgnie  is  tlw 
sphere ;  and  he  therefore  proposes  a  qtiartcr- 
s^ment  of  a  globe,  or  senuHdome,  the  radios  of 
whieh  li  about  16  ftet.  The  fbne  for  the  gfans- 
work  is  formed  of  equal  ribs  of  hammered  iron* 
fastened  into  an  iron  plate  in  the  parapet  \ts1\, 
and  fixed  at  top  into  an  iron  ring  connected  witii 
the  bask  wan.  Tbsrs  are  no  rafters  or  sUdinf- 
sashes;  hnt  r^ir  is  ndmitted  by  ventilators  on  the 
parapet  and  back  wails.  This  form  of  hothouse 
roofo  was  warmly  patnmised  by  the  late  Mr. 
Knight,  who,  however,  was  of  opinion  that  the 
house  proposed  hy  Sir  George  Mackenzie  was  tw 
high  in  proportion  to  its  length  and  breadth,  and 
thersfors  reoemmended  »  smaller  section  of  a 
sphere  with  a  greater  mdiu?.  His  dimensions 
are  40  feet  long,  14  feet  wide  in  the  centre,  and, 
inelndittg  the  front  parapet,  IS  ftet  high.  Mr. 
Loudon,  who,  it  is  understood,  was  the  first  that 
actually  erected  hothou«if>«  on  this  principle,  hns 
proposed,  and  in  part  executed,  many  6ubvari«j- 
ties  of  form.  He  deeeribes,  with  great  exaber- 
nnm  of  invention,  the  nciiminatc-d  pnmidnn-ii:', 
the  acuminated  semi -globe,  the  semi  -  4illip«e, 
and  the  parallelogram  with  enrvsd  reef  n&d 
ends.  With  Mr.  Loudon  we  should  certainly 
prefer  the  Iftit-mentioncd."  But  though  curvi- 
linear roofs  have  now  been  somewhat  extensively 
tried,  and  have  found  much  favour  for  iloweriog- 
plant  hothmipps  in  '^nme  large  gardens,  and  seem 
to  be  as  suitable  as  they  are  elegant  for  large  and 
mleosnsaeoas  ooUeotbns  of  evnamenlal  plants, 
they  serve  ill  for  banana-houses,  vineries,  and 
some  other  specific  structures,  and  occasion  con- 
centrations of  light  and  heat  from  the  sun's  rays 
wfaioh  seriously  injure  succulcncy  and  fructifiea* 
tion,  and  will,  in  all  probability,  never  be  pre- 
ferred to  the  common  sloping  roofs  cither  for 
small  hotbonsss  or  bgr  afanost  any  practical  gai^ 
deners. 

It  hiui  been  found  that  plants  growing  in  stove 
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houses  oflen  sufTer  from  tbo  scorching  influence  of 
the  galar  rays,  and  great  expense  is  frequently  in- 
curred in  fixing  blinds  to  cut  off  this  destructive 
caloric  influence.  From  the  enormous  size  of  the 
new  palm-house  at  Kew,  it  would  be  almost  imprac- 
ticable to  adopt  any  system  of  shades  which  would 
be  effective— this  building  being  3G3  feet  in  length, 
100  feet  wide,  and  63  feet  hi^h.  It  wm  therefore 
thought  desirable  to  ascertain  if  it  would  be  possible 
to  cut  oflf  these  scorching  rays  by  the  use  of  a  tinted 
glass,  which  should  not  be  objectionable  in  its  appear- 
ance, and  the  question  was,  at  the  recommendation 
of  Sir  William  Hooker  and  Dr.  Lindley,  submitted 
by  the  commissioners  of  woods,  &c.,  to  Mr.  Hunt. 

he  object  was,  to  select  a  glass  which  should  not 
permit  those  heat  rays  which  are  the  most  active  in 
scorching  the  leaves  of  plants  to  permeate  it.  By 
a  series  of  experiments  made  with  the  coloured  juices 
of  the  palms  them^lves,  it  was  ascertained  that 
the  rays  which  destroyed  their  colour  belonged  to 
a  class  situated  at  that  end  of  the  prismatic  spec- 
trum which  exhibited  the  utmost  calorific  power, 
and  just  beyond  the  limits  of  the  visible  red  ray. 
A  great  number  of  specimens  of  glass  variously 
manufactured  were  submitted  to  examination,  and  it 
was  at  length  ascertained  that  glass  tinted  green 
appeared  likely  to  effect  the  object  desired  most 
readily.  Some  of  the  green  glasses  which  were  ex- 
amined obstructed  nearly  all  the  heat  rays;  but  this 
was  not  desired — and  from  their  dark  colour  these 
were  objectionable,  as  stopping  the  passage  of  a  con- 
siderable quantity  of  light,  which  was  essential  to 
the  healthful  growth  of  the  plants.  Many  specimens 
were  manufactured  purposely  for  the  experiments  by 
Messrs.  Chance  of  Birmingham,  according  to  given 
directions,  and  it  is  mainly  due  to  the  interest  taken 
by  these  gentlemen  that  the  desideratum  has  been 
arrived  at.  Every  sample  of  glass  was  submitted  to 
three  distinct  sets  of  experiments: — 1st,  To  ascer- 
tain, by  measuring  off  the  coloured  rays  of  the  spec- 
trum, its  transparency  to  luminous  influence.  2f\, 
To  ascertain  the  amount  of  obstruction  offered  to 
the  passage  of  the  chemical  rays.  3d,  To  measure 
the  amount  of  heat  radiation  which  permeated  each 
specimen.  The  chemical  changes  were  tried  upon 
coloride  of  silver,  and  on  paper  stained  with  the 
green  colouring  matter  of  the  leaves  of  the  palms 
themselves.  The  calorific  influence  was  ascertained 
by  a  method  employed  by  Sir  John  Herschel  in 
his  experiments  on  solar  radiation.  Tissue  paper 
stretched  on  a  frame  was  smoked  on  one  side  by 
holding  it  over  a  smoky  flame,  and  then,  when  the 
spectrum  was  thrown  upon  it,  the  other  surface  was 
washed  with  strong  sulphuric  ether.  By  the  eva- 
poration of  the  ether  the  points  of  calorific  action 
were  most  easily  obtained,  as  these  dried  off  in  well- 
defined  circles  long  before  the  other  parts  presented 
any  appearance  of  dryness.  By  these  means  it  was 
not  dillicult,  with  care,  to  ascertain  exactly  the  con- 
ditions of  the  gloss,  as  to  its  transparency  to  light, 
heat,  and  chemical  agency  (actiiuHui).  The  ^lass 
thus  chosen  is  of  a  very  pale  yellow  green  colour, 
the  colour  being  given  by  the  oxide  of  copper,  and  is 
lo  transparent  that  scarcely  any  light  is  intercepted. 
In  examining  the  spectral  rays  through  it,  it  is  found 
that  the  yellow  is  slightly  diminished  in  intensity, 
and  that  the  extent  of  the  red  ray  is  affected  in  a 
small  degree,  the  lower  edge  of  the  ordinary  red  ray 
being  cut  off  by  it.  It  does  not  appear  to  act  in  any 
way  upon  the  chemical  principle,  as  spectral  impres- 
sions obtained  upon  chloride  of  silver  arc  the  same 
in  extent  and  character  as  those  procured  by  the  ac- 
tion of  the  rays  which  have  passed  ordinary  white 
glans.  This  gla*s  has,  however,  a  very  remarkable 
action  upon  the  non-luminous  heat  rays,  the  least 
refrangible  calorific  rays.  It  prevents  the  permea- 
tion of  all  that  class  oi  heat  rays  which  exist  below 


and  in  the  point  fixed  by  Sir  William  Herscbel,  Sir 

H.  Englefield,  and  Sir  J.  Uerschel.  as  the  point  of 
maximum  calorific  action.  As  it  is  to  this  class  of 
rays  that  the  scorching  influence  is  due,  there  is 
every  reason  to  conclude  that  the  use  of  this  glass 
will  be  effective  in  protecting  the  plants,  and  at  the 
same  time,  as  it  is  unobjectionable  in  point  of  colour, 
and  transparent  to  that  degree  which  is  necessary  for 
the  development  of  those  parts  of  the  plant  which 
depend  upon  external  chemical  excitation,  it  is  only 
partially  so  to  the  heat  rays,  and  it  is  opaque  to  those 
only  which  are  the  most  injurious.  The  absence  of  the 
oxide  of  manganese,  commonly  employed  in  all  sheet 
^lass,  is  insisted  on,  it  having  been  found  that  glass, 
into  the  composition  of  which  manganese  enters, 
will,  after  exposure  for  some  time  to  intense  sunlight, 
assume  a  pinky  hue,  and  any  tint  of  this  character 
would  completely  destroy  the  peculiar  properties  for 
which  this  glass  is  chosen.  Melloni,  in  his  investi- 
gations on  radiant  heat,  discovered  that  a  peculiar 
green  glass,  manufactured  in  Italy,  obstructed  nearly 
all  the  calorific  ra^s ;  we  may  therefore  conclude  that 
the  glass  chosen  is  of  a  similar  character  to  that  em- 
ployed by  the  Italian  philosopher,  the  tint  of  colour 
IS  not  very  different  from  that  of  the  old  crown  glass; 
and  many  practical  men  state  that  they  find  their 
plants  flourish  much  better  under  this  kind  of  glass 
than  under  the  white  sheet  glass,  which  is  now  so 
commonly  employed. 

FertDenting  vegetable  substances  have,  in  some 
instances,  been  employed  to  produce  and  main- 
tain the  requisite  heat  in  vineries,  peach-houses, 
and  what  are  called  bark-stoves,  on  the  same 
principle  and  nearly  in  the  same  manner  as  in 
bark-beds  and  hot-beds ;  but  they  by  no  means 
serve  so  well  as  the  modem  and  improved  me- 
thod of  heating  by  means  of  steam  and  hot  wa- 
ter, or  even,  under  good  management,  as  the  old 
method  of  heating  by  means  of  flues.  See  the 
articles  Bottom-IIeat,  Bahk-Bed,  and  Hot-Bed. 
— Flues  raise  the  temperature,  and  keep  it  up, 
by  radiating  heat  from  smoke  and  air ;  and  they 
ought  to  be  so  far  detached  from  the  walls  of  the 
building,  as  to  radiate  heat  only  from  smoke  and 
air,  and  not  through  the  medium  of  bricks  and 
stone  and  mortar  of  the  walls.  They  are  usu.illy 
constructed  throughout  of  common  brick ;  but 
the  part  of  them  immediately  adjacent  to  the 
furnace  may  very  advantageously  be  constructed 
of  fire-brick  ;  and  their  covers  may  consist  either 
of  tiles  or  of  sandstone  flags.  They  have  been 
very  commonly  made  about  18  inches  deep,  and 
from  15  to  18  inches  wide ;  but  they  radiate  far 
more  heat,  and  are  therefore  far  more  economi- 
cal, when  made  nearly  twice  as  wide  as  they  are 
deep.  Moistness  of  atmosphere  in  a  hothouse 
heated  by  flues,  may  be  maintained  either  by  fre- 
quently syringing  the  flues  and  the  passages  so 
as  to  produce  copious  evaporation,  or  by  having 
a  closed  groove  or  channel  along  the  upper  sur- 
face of  the  flues,  and  keeping  this  constantly  sup- 
plied with  water.  —  Steam,  conveyed  in  pipes, 
readily  and  easily  maintains  the  requisite  tem- 
perature, and  does  not  contaminate  the  air,  and 
occasions  a  saving  in  the  cost  of  fuel,  and  oper- 
ates more  healthily  than  flue-heat  upon  the  great 
majority  of  plants,  and  may,  by  the  mere  open- 
ing of  a  valve,  be  made,  at  any  time,  to  com- 
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niuniaale  to  kh6  atmospbere  any  required  d«gre« 
of  moisture;  Md,  for  almost  any  suite  of  hot- 
houses, whether  small  or  great,  it  may  bo  gener- 
ated in  a  siogk'  oblong  boiler,  furuished  witli 
Mifcty*Ta]ve«,  and  heated  by  a  smuke-coiuumiag 
furnace,  nr\A  solf-regulatingly  supplied  with  wa- 
ter from  a  cistern  situated  above  it. — liot  water, 
by  being  ciroulated  in  ifon  pipes,  produees  and 
maintains  heat  as  well  as  steam,  with  the  addi- 
tional advantages  of  not  risking  the  rupture  of 
the  pip«s,  and  of  evolving  the  heat  more  steadily, 
more  durably,  and  less  sobjeot  to  oontrol  from 
sudden  changes  in  the  open  atmosphpro.  One 
of  the  earliest  and  simplest  methods  of  heating 
by  hot  water— and  a  method  still  eminently 
suitable  for  small  hothouses — is  to  place  a  boiler 
and  a  cistern  on  a  common  level  at  the  remote 
end  of  the  house,  to  pass  a  pipe  from  near  the 
top  of  the  boiler  to  near  the  top  of  the  dttern, 
and  to  pass  a  return  pipe  from  a  lower  part  of  the 
cistern  to  a  correspondingly  low  part  of  the  boil- 
er ;  eo  that,  in  oonseqaenee  of  the  mere  differ- 
ence of  gravity  between  the  hotter  water  of  the 
one  pipe  and  the  colder  water  of  the  other,  a  con- 
stant circulation  may  be  maintained.    One  of 
the  more  improved  and  complicated  methods  is 
to  produce  and  maintain  the  circulation  on  the 
principle  of  the  siphon ;  and  another  is  to  use  a 
ooll  of  tmall  pipes  henneticaDy  sealed,  and  to 
enclose  them  in  a  furnace  in-^tead  of  a  luiiler. 
Moistncss  of  atmosphere  from  hot  water  can  he 
obtained  either  by  oonstant  vvapoiakioa  from 
close  grooves  arranged  along  the  whole  length  of 
the  pipe,  or  !iy  the  cautiotis  and  infiltiatMl  in- 
troduction of  steam  from  the  boiler. 

The  ventilation  of  hothodsea  it  of  vast  import- 
ance, partly  for  correcting  occasional  excess  of 
temperature,  and  ohieflj  for  fupplying  the  plants 
with  the  carbonaoeotts  and  ammonianl  dittnents 
of  the  external  atmosphere.  The  food  of  pfamtl 
has  hocn  t-hown  in  our  articles  AoBicnLTiTRAL 

CU£MISTRY,    AlR-PlASTS,    AhSIOSIA,  CAUaOSTIC 

A«»,  Food  or  Vhum,  and  mmnj  others,  to  be 

derived  far  more  from  the  free  atmosphere  than 
from  the  soil ;  ao  that  a  regular  and  abundant 
supply  of  ficcdk  air  to  the  multitude  of  plants 
which  are  crowded  into  the  small  space  of  a  hot- 
house is  as  necessary  to  keep  tliom  feedinc?  and 
growing  with  its  carbon  and  ammonia,  as  a  simi- 
lar anpplj  of  it  to  a  number  of  Immaa  beings  or 
(loincstic  animals  crowded  into  a  room  is  neces- 
sary to  keep  them  breathing  with  its  oxygen. 
The  eontiivanoes  for  Tentilation  otrght  to  be 
powerful  enough  to  prevent  all  excess  of  heat, 
and  at  the  «ame  time  gentle  and  facjl*"  rrmt^h  to 
admitj  at  any  critical  time,  the  softest  and  most 
limited  mppliea  of  air ;  and,  while  oommanding 
the  most  ample  communication  with  the  external 
ntmo^here,  the/  must,  in  no  instance,  permit 
the  influx  of  snoh  a  rash  or  eorrent  of  it  as  would 
prevent  the  flame  of  a  common  candle  from  burn- 
ing stcndilr  in  their  immediate  vicinity.  M<>st 
gardeners  prefer  moveable  or  s'liding  s;tahe3  iu  a  1 


sloping  roof;  some  prefer  ventilating  apertares 

in  a  roof  of  fixed  sashes ;  others  prefer  krge 
n  ind-nvs  at  the  end  of  the  house,  and  small  venti- 
lators m  front ;  others  prefer  ventilators  noar 
the  top  of  the  bnok  wail,  and  oomspondiug  ones 
in  the  lower  angle  of  the  front ;  and  those  who 
have  ourviline&rly  roofed  hothouses  iiave  no 
choioe  of  sashes,  and  must  content  themselves 
with  some  arrangement  of  numerous  ventilators. 
The  worst  of  all  these  methods  is  the  contrivance 
of  ventilatora  in  rear  and  in  front;  and  (^uite  or 
very  nearly  the  best,  when  the  slops  of  the  roof 
and  the  general  plan  of  the  building  are  proper, 
is  the  good  old  method  of  sliding  sashes. 

"The  quantity  of  air  to  be  adbiiitted  flrom  timo 
to  time,"  remarks  Dr.  Neill,"must  vary  with 
the  season,  the  temperature  required  to  l>e  kept 
up,  and  the  kinds  of  plants  cultivated.  It  should 
be  given  and  withdrawn  by  degrees,  particulsvlf 
in  the  colder  portions  of  the  year.  The  cashes  or 
ventilators,  for  instance,  may  he  partially  opened 
hf  eight  JL  H.,  top  air  being  given  before  front 
air;  full  air  may  be  employed  about  ten  ;  a  re- 
duction should  take  place  before  three  P.  M. ;  and 
the  whole  should  be  closed  between  four  and  five 
in  the  aitemoon.  In  summer  less  caution  is 
neceflsary,  as  in  many  cases  the  external  air  dif- 
fers little  in  temperature  from  that  within  the 
house.  Host  commonlj  air  is  given  only  during 
the  day,  and  h  excluded  at  night,  with  })erha{i9 
an  increase  of  fire  heat.  Judicious  horticultu- 
rists will  sometimes  reverse  this  process.  Know* 
ing,  for  example,  that  in  the  West  Indies  chilly 
and  cold  nights  usually  succeed  the  hottest  days, 
they  will  imitate  lUiture,  by  shutting  up  the  iiouse 
by  day,  and  throwing  it  open  at  ni|^t.  Tiiia 
practice,  however,  supported  as  it  is  by  analogy, 
is  subject  to  many  limitations,  and  can  only  be 
f<^owed  in  our  climate  during  the  sammer  and 
antunm  months.  It  is  useful,  notwithstanding, 
to  remember  the  principle,  though  it  admits  only 
of  partial  appUoation."  But  in  cold  days,  during 
the  growing  season,  the  sashes  or  ventilators 

ought  not  to  bo  longer  opr:;  th  in  tn  admit  a  full 
supply  of  fresh  air, — and  they  may  accomplish 
this  purpMe  in  at  most  one  hour,  and  somitiaiaa 
in  less  than  half  an  houi*}  and  in  very  fine  wana 
morningg,  they  may  be  opened  as  soMi  M  the  eS" 
terior  temperature  rises  above  70', 

The  interior  tonpemture  of  tlw  moist  slovn 
hothouse,  and  of  the  warmest  kind  of  dry  stove 
hothouse,  during  the  whole  of  the  growing  season, 
except  in  rare  eases  or  at  special  junetures,  ought 
never  to  fall  below  G0°  in  the  night,  or  to  rise 
above  85**  in  the  day.  The  chief  exception  i^  at 
the  times  of  syringing,  when,  if  the  direct  rays 
of  the  sun  do  not  ftU  upon  tho  pknla,  tha 


perature  may  safely  rise  to  90°  or  tl.j**.  Rut 
during  the  season  of  hybernation,  extending 
through  November,  Deeember,  January,  and  Feb* 

ruaiy,  when  the  plants  ought  to  enjoy  complete 
repose  and  be  almost  or  altogether  torpid,  the 
temperature  uugltt  never  to  ritic  higher  by  day 
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than  R0°,  and  ought  always  to  he  as  low  hy  night 
j  as  about  50**  in  November  and  February,  and 
fipom      to  55^  in  December  and  January. 

The  watering  of  dry  stove  plaato  miiil  be 
consideraWy  less  copious  thnn  that  of  moist  stove 
plants;  and  that  of  thoroughly  succulent  dry 
stove  pluili,  m<k  as  the  Cactea;  and  many  spe- 
cies of  Euphorbia  and  Stapelia,  must  beoooriider- 
ably  less  copious  than  that  of  partially  succulent 
dry  stove  plants,  such  as  Cerbera,  Coiumnea,  and 
Planiem;  and  again  that  of  the  latter  must  be 
oonsideraUj  less  copious  tliaa  that  of  jalioate, 
slow-growing,  shrubby  dry  stove  plants,  such  as 
Oinnamomum,  Pimcnta,  CaroUnea,  and  Poinci- 
ana.  The  syringing  also  must  ha  modified  in 
corresponding  adaptation  to  the  several  nfiMin 
But  in  what  we  have  furthi'r  to  say  respecting 
watering  and  syringing,  we  shall  refer  exclusive- 
ly to  moist  stove  plants. 

Watering,  throu^nt  the  season  of  hyhMna- 
tion,  oug)it  to  he  very  ?iy>aring  in  quantity,  and 
given  only  when  the  soil  becomes  visibly  dry; 
for  if  it  were  oopioac,  it  VfooU  combine  with  the 
lowness  of  the  temperature  to  destroy  all  the 
most  delicate  plants,  and  more  or  less  to  injure 
the  rest.  During  March,  April,  and  May,  the 
supply  of  water  to  the  roots  most  be  iaoteatcd; 
in  June,  July,  and  August,  it  must  be  given  in 
abundance;  and  from  the  end  of  August  till  the 
commencement  of  hybernation,  it  must  be  gradu- 
ally deereased.  An  early  hour  in  the  morning  is 
the  best  time  of  the  day  for  watsringf  from  the 
beginnin:_'  of  5?optembcr  till  the  end  of  May;  and 
some  hour  in  the  afternoon,  from  the  beginning 
of  May  till  the  end  of  Aogoat  The  syringing  of 
the  plants  overhead,  for  the  purposes  of  keeping 
them  clean  and  genenilly  promoting  their  health, 
ought  to  be  practised  once  a-week  in  September, 
twice  ft-week  in  the  months  e(  spring,  and  tiurioe 
a-week  in  all  dry  and  hot  weather  of  June,  July, 
and  August.   **The  proper  time  for  syrinpinfr 
during  spring  and  autumn,"  say  the  authors  of 
the  wvA  on  the  Blight  of  Flowen,  is  sari^  in 
the  day,  that  the  moisture  may  have  time  to  dry 
up;  for,  if  otherwise,  the  nights  being  sometimes 
damp  and  cold,  the  lives  of  some  of  the  more 
delieate  speeies  are  endangered;  from  the  ohim> 
ness  occnsioncd  by  a  euperffuity  of  moisture. 
But  the  best  time  for  syringing,  during  the  hot 
months  of  summer,  is  in  the  afternoon.  The 
reason  of  the  afternoon  beinfrpveferabls  to  the 
morning  nt  this  season  of  the  year,  is,  that  the 
inUucnce  of  the  sun  being  great,  there  is  dnnfrer, 
if  the  plants  were  wet  in  the  mornings,  that  the 
l«aves  and  stems  of  the  more  tsndisr  hinds  might 
be  tci.]r}(^d^  brcnupe  the  direct  rays  of  the  sun 
would  be  upon  them  too  early,  before  they  could 
1>e  snliiaiently  dried ;  also  the  plants  are  greatly 
benefitted  by  the  hoose  being  kept  closed  fwr 
aome  hours  after  the  opfrnti  n.  ivhi  h  couId  not 
be  safely  done  early  in  a  hot  summer's  day ;  for, 
although  the  voof  might  be  shaded  to  prevent 
laivry  from  tike  sun,  yet  the  morning  air  would 
II. 
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then  be  totally  excluded  from  the  plant?,  than 
which  a  greater  loss  could  not  be  experienced. 
The  advantages  of  syringing  in  an  afternoon, 
during  the  summer  months,  are  fourfold:  first, 
the  plants  have  all  the  benefit  of  the  morning  air ; 
second,  there  is  no  danger  of  the  stems  or  leaves 
scalding  from  the  powerful  influence  of  the  sun ; 
third,  ^  house  can  be  kept  dosed  without  any 
damage  for  many  hours;  and  fourth,  the  great 
moisture  in  the  house,  during  a  hot  summer's 
night,  recruits  the  exhausted  powen  of  the  plants, 
and  resembles,  in  some  d^vee,  the  heavy  dews  of 
tropical  countries.** 

HOTTENTOT  CHERRY.  See  Cassihs. 

HOTTENTOT  FIQ.  See  MsssMBBYAKTHSxmiL 

HOTTONIA.   See  Featuekvoil. 

HOT-YELLOWS.  A  disease  in  the  liver  of 
sheep.  It  seems  to  arise  from  obstruoticu  of  the 
bile,  or  from  a  morbid  or  comparative  inaetive 
state  of  the  liviw;  and  is  sometimes  acoompauied 
with  great  fever, — and  sometimes  with  symptoms 
like  those  of  patridity.  The  proper  treatment 
of  it  depends  on  the  partieidar  ohaiaeter  the 


Lives,  Fsvaa,  and  iKrLAMXATioir. 

HOUND, — Cant*  tagaXy  —  one  of  the  varie- 
ties of  spaniels,  distinguished  by  its  long,  smooth 
and  pendulous  ears.  The  Bloodbousd  is  sepa- 
rately described,  and  appears  to  have  been  the 
origin  of  the  other  sub-varieties,  the  principal  of 
whidi  are  tiie  fox-hound,  hairier,  and  beagle. 
England,  perhaps,  excels  all  other  countries  in 
her  breed  of  hounds,  not  only  fr'»m  the  climate 
being  congenial  to  them,  \>\\i  also  Irom  the  great 
attention  paid  to  thdr  breeding  and  manage- 
ment. The  points  of  a  good  hound  are  thus  laid 
down : — His  legs  should  be  perfectly  sti^ght,  his 
feet  round  and  not  too  large,  his  shoulders  back, 
Us  breast  rather  wide  than  narrow,  hia  ehest 
deep,  his  back  broad,  his  head  small,  his  neck 
thin,  his  tail  thick  and  bushy.  As  to  the  size, 
most  sportsmen  have  their  prejudices,  some  pre- 
ferring them  small,  and  others  large ;  for  gmeval 
service,  however,  it  appears  that  a  medium  is 
the  best ;  this  is  the  sentiment  of  Somcrville : 

"  For  hounds  of  middle  size,  active  and  strong. 
Will  belter  answer  ad  tby  various  ends^  • 

And  crown  thy  plea*ii(g  labours  with  success." 

It  is  very  essential  that  all  the  h^-nnds  in  a  pack 
should  run  well  together ;  to  attain  which  they 
shouklbeoftiie  same  swrt  and  dae.  The  man- 
agement of  hounds  may  be  considered  as  a  regu- 
lar system  of  education,  from  the  time  they  are 
taken  into  the  kennel.  The  feeding  of  a  kennel 
of  foahonnds  is  one  of  the  most  striking  illustra- 
tions  of  the  power  of  training  to  produce  complete 
obedience.  The  feeder  stations  himself  at  the 
door,  and  calls  each  dog  individually ;  the  animal 
instantly  advances;  the  rest,  however  impatient 
they  may  be,  remaining  quiot  till  their  turn  ar- 
rives. In  these  kennels,  a  barbarous  custom  of 
these  dogs  towards  each  other  has  sometimes 
been  observed.  If  a  hound  gets  down  of  hts  own 
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accord  from  a  bench  on  which  he  has  been  lying, 
no  notice  is  taken  of  it  by  the  others ;  but  if  he 
should  unfortunately  fall  from  the  bench  by  acci- 
dent, his  companions  fly  at  him  and  worry  him 
to  death.  The  bcoglc  is  the  smallest  of  the  dogs 
kept  for  the  chase,  and  is  only  used  in  hunting 
the  hare,  and,  though  far  inferior  in  speed  to 
that  animal,  will  follow,  by  its  exquisite  scent, 
with  wonderful  perseverance,  till  it  fairly  tires 
the  hare.  The  harrier  differs  from  the  beagle  in 
being  somewhat  larger,  as  well  as  more  nimble 
and  vigorous ;  they  are  also  used  almost  exclu- 
sively in  the  chase  of  the  hare.  One  of  the  most 
extraordinary  hunts  of  this  animal  took  place  in 
England  some  years  since,  showing  the  perse- 
verance of  her  pursuers.  After  a  hard  chase  of 
16  miles,  the  timid  creature,  finding  herself 
closely  pushed  by  the  dogs,  took  to  the  sea,  and, 
being  followed  by  the  whole  pack,  after  braving 
the  ocean  for  near  a  quarter  of  a  mile,  fell  a  sa- 
crifice to  her  stanch  pursuers,  and  was  brought 
safe  on  shore  by  one  of  them. 

HOUND'S-TONGUE,— botanically  Cyno^los- 
tum.  A  genus  of  ornamental,  herbaceous  plants, 
of  the  borage  tribe.  The  common  or  officinal 
species,  Ci/noglostum  officinale,  is  a  biennial  indi- 
gen  of  the  waste-grounds,  road-sides,  and  rubbishy 
spots  of  Great  Britain.  Its  root  is  tapering  and 
fleshy;  its  stem  is  furrowed,  hairy,  branched, 
leafy,  and  about  two  feet  high ;  its  leaves  are 
downy,  very  soft,  and  of  a  dull  green  colour, — 
and,  when  touched,  they  emit  a  pungent  and  dis- 
agreeable odour  "  like  that  of  mice  in  a  trap 
and  its  flowers  grow  in  panicled  clusters  at  the 
top  of  the  stem,  and  have  a  dull  crimson  or  pur- 
ple and  red  colour,  and  bloom  in  June  and  July. 
This  plant  is  eaten  by  goats,  but  is  disliked  by 
all  other  domestic  animals.  Its  roots  have  as- 
tringent and  narcotic  properties,  and  possess  re- 
putation with  herbalists  as  antisoorbutics,  and, 
sajrs  Miller,  "  are  gathered  by  the  herb-folks  in 
the  fields."  But  the  plant  has  no  place  among 
the  materia  medica  of  regular  practitioners ;  and 
is  too  ticklish  to  be  safely  used  by  quacks. — The 
wood  hound's- tongue,  Cipuyjlouum  sylraiicum,  is 
a  biennial  indigen  of  shady-lanes,  road-sides,  and 
hedge-banks  in  some  parts  of  Britain ;  but  is 
vastly  more  rare  than  the  preceding  species.  Its 
stem  is  about  3  feet  high ;  its  leaves  have  a  bright 
shining  green  colour,  and  are  free  both  from 
downiness  and  from  bad  smell ;  and  its  flowers 
bloom  in  June  and  July,  and  have  at  first  a 
somewhat  reddish  colour,  but  afterwards  change 
to  a  dull  blue. — Nearly  a  score  of  species — two 
or  three  of  them  annuals,  three  or  four  perennials, 
and  all  the  rest  biennials — have  been  introduced 
to  Britain  from  Southern  Europe,  the  Levant, 
North  America,  and  other  places  of  similar  cli- 
mate ;  and  most  have  flowers  of  some  shade  of 
blue,  red,  or  purple,  and  make  a  good  figure  in 
the  open  border  of  the  flower-garden.  The  blue- 
flowered,  stem-clasping,  perennial-rooted  species. 
Cynoj'owim  amplexicanle,  is  beet  propagated  by 
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division  of  the  roots ;  and  all  the  other  species 
are  readily  propagated  from  seeds. 

nOUSE-BOTE.  An  allowance  of  timber  out 
of  the  landlord's  woods,  for  the  repairs  of  the 
tenant's  house. 

HOUSE-CRICKET.   See  Cbicket. 

HOUSELEEK,— botanically  Semptrvivum.  A 
genus  of  ornamental,  evergreen  plants,  of  the 
crassulaceous  order.  Upwards  of  30  species  oc- 
cur in  the  gardens  and  botanical  collections  of 
Britain ;  some  of  these  are  very  common,  and  in 
general  request  for  rockwork  ;  about  a  dozen  are 
hardy,  perennial  herbs,  and  deserve  a  place  in 
every  extensive  collection,  and  thrive  well  in 
almost  any  kind  of  dry  rocky  situation  ;  and  the 
others  are  evergreen  shrubs  or  underahrubs,  and 
require  the  heat  and  protection  of  a  greenhouse 
or  a  conservatory.  The  herbaceous  kinds  are 
best  propagated  by  divisions  or  foliage  oflsets ; 
and  most  of  the  ligneous  kinds  by  cuttings. 

The  common  or  roof  houseleck,  SempervivHtn 
Uctorum,  grows  on  the  tops  of  houses  and  walls 
in  almost  all  parts  of  Britain,  yet  is  not  a  native 
of  this  country.  The  leaves  arc  numerous,  suc- 
culent, fleshy,  and  very  thick,— convex  on  their 
outer  surface,  plain  in  their  inner  surface,  sharp 
in  their  point,  and  finely  pubescent  in  their  bor- 
ders,— spreading,  open,  lying  cloee  to  the  soil, 
growing  together  in  a  circular  agregation,  and 
sending  out  on  every  side  offsets  of  their  own 
form  ;  the  stem  or  flower-stalk  rises  from  among 
the  aggregation  of  leaves,  is  garnished  at  the 
bottom  with  a  few  narrow  leaves,  is  cylindrical, 
succulent,  reddish,  and  about  a  foot  high,  and 
divides  at  the  top  into  two  or  three  parts,  each 
terminating  in  a  spike  or  range  of  flowers,  and 
reflexed  ;  and  the  flowers  have  each  several 
small,  reddish,  or  flesh-coloured  petals,  which 
spread  open,  and  terminate  in  acute  points, — 
and  they  bloom  from  June  till  September,  and 
are  succeeded  by  small  homed  capsules,  full  of 
little  seeds.  If  offsets  of  this  plant  be  stuck  into 
mud  or  strong  earth  on  a  house  or  wall,  they  will 
grow  or  thrive  without  any  further  care.  The 
juice  of  the  leaves  has  the  reputation  of  being  a 
speedy  remedy,  either  by  itself  or  mixed  with 
cream,  for  bums  or  other  extemal  inflammations. 

The  globiferous  houseleek,  Seinj)ervwum  gl<M- 
ferum,  grows  wild  in  the  northern  parts  of  Con- 
tinental Europe ;  and  was  introduced  to  Britain 
in  the  former  part  of  last  century.  Its  leaves 
are  much  narrower,  and  grow  more  oompactlj, 
and  in  larger  aggregations,  than  those  of  the  com- 
mon species ;  its  foliary  offsets  are  globular,  turn 
inward  at  the  top,  lie  close  over  one  another, 
and  are  thrown  off  from  between  the  larger  heads 
of  leaves,  and  fall  upon  the  ground,  and  there 
take  root,  so  as  very  rapidly  to  propagate  the 
plant ;  its  flower-stalks  are  smaller  than  thoee  of 
the  common  species,  and  usually  have  a  height 
of  only  about  half-a-foot ;  and  its  flowers  have 
a  pale  or  yellowish  colour,  and  bloom  in  June 
and  July. 
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Tho  cobwebbed  houseleek,  Sempervivum  araeh- 
noidaim,  is  a  native  of  the  Alps  of  Italy  and  Swit- 
zerland, and  was  introduced  to  Britain  about  the 
end  of  the  1 7th  century.  Its  heads  or  aggregations 
of  leaves  are  small  and  very  compact ;  its  leaves 
are  grey,  sharp-pointed,  and  comparatively  short 
and  narrow,  and  are  webbed  together  by  an  in- 
tersecting series  of  slender,  white,  filiform  fibres, 
somewhat  similar  in  appearance  to  a  cobweb ; 
its  flowers  are  succulent,  cylindrical,  and  about 
half-a-foot  high,  and  are  garnished  with  succu- 
lent, awl -shaped,  alternate  leaves,  and  divide 
each  at  the  top  into  two  or  three  branches  ;  and 
its  flowers  are  produced  in  single  rows  upon  the 
branches,  and  have  each  eight  spear-shaped  pe- 
tals, of  a  bright  red  colour,  with  a  deep  red  lon- 
gitudinal line  along  the  middle,  and  bloom  in 
June  and  July.  Two  beautiful  varieties  of  this 
species,  known  as  the  major  and  the  minor,  are 
in  cultivation. 

The  tree  houselcek,  Sempervivum  arboreum, 
grows  wild  at  the  Cape  of  Qood  Hope  and  in  the 
Levant,  and  abounds  on  old  walls  about  Lis- 
bon and  other  parts  of  Portugal,  and  was  intro- 
duced upwards  of  two  centuries  ago  to  Britain. 
Its  stem  is  smooth  and  fleshy,  divides  into  many 
branches,  has  a  light  brown  bark,  is  marked  with 
the  vestige  of  fallen  leaves,  and  rises  to  the 
height  of  8  or  10  feet ;  its  leaves  grow  in  round 
heads  or  clusters  on  the  top  of  the  branches,  and 
lie  over  one  another  like  the  petals  of  a  double 
rose,  and  are  succulent,  and  spear-shaped,  and  of 
a  bright  green  colour,  and  have  very  small  in- 
dentures like  the  teeth  of  a  very  fine  saw  upon 
their  edges ;  and  its  flowers  rise  from  the  centre 
of  the  heads,  and  form  a  large  pyramidal  spike, 
and  have  a  bright  golden  yellow  colour,  and 
spread  out  their  petals  like  the  points  of  a  star, 
and  have  a  fine  appearance,  and  usually  bloom 
in  autumn  or  winter,  or  even  from  March  till 
December.  A  variety  of  this  species  with  varie- 
gated leaves  has  long  been  esteemed  by  the  curi- 
ous; but  it  seldom  attains  more  than  half  the 
height  of  the  normal  plant. 

HOUSE  -  SPARROW.  See  Spabkow  and 
Uedoe-Bibda. 

HOUSTONIA.  A  genus  of  ornamental  plants 
of  the  madder  tribe.  The  blue-flowered  species, 
//.  ecerulea,  is  s  native  of  North  America,  and 
was  introduced  about  (12  years  i^o  to  Britain. 
Its  root  is  fibrous  and  perennial ;  its  leaves  are 
evergreen;  its  flower-stem  is  about  half-a-foot 
high ;  and  its  flowers  have  a  lilac  and  blue  col- 
our, and  bloom  from  May  till  August.  It  grows 
well  in  a  light  peat  soil,  kept  somewhat  moist  in 
the  open  border ;  but  is  very  liable  to  be  thrown 
out  of  the  ground  by  frost  in  winter ;  and  if  not 
so  closely  watched  as  to  be  replanted  immedi- 
ately after  being  thrown  out,  it  may  perish  in 
the  course  of  a  few  hours.  But  it  does  best  in 
well-drained  pots,  in  a  soil  of  one  half  peat,  one 
fourth  sand,  and  one  fourth  light  loam,  kept  in 
a  shady  situation  out  of  doors  in  summer,  and 


in  a  cold  frame  during  winter ;  and  if  it  be  main- 
tained in  a  somewhat  moist  state,  and  divided 
once  or  twice  during  the  season,  it  will  grow 
freely,  and  carry  a  profusion  of  flowers.  Four  or 
five  other  species  were  introduced  between  1800 
and  1838 ;  and  about  a  dozen  additional  species 
are  known. 
HOVE.   See  Hoove. 

HOVEA.  A  genus  of  ornamental,  evergreen, 
Australian  shrubs,  of  the  broom  division  of  the 
leguminous  order.  Upwards  of  a  dozen  species 
were  introduced  to  Britain  between  tho  years 
l7Ut>  and  1838 ;  and  nearly  all  these  arc  hand- 
some bushes,  of  3  or  4  feet  in  height,  with  a  pro-  i 
fusion  of  showy  blue  or  purple  flowers,  blooming 
from  the  early  part  of  spring  till  the  middle  of  < 
summer,  relisliing  a  soil  of  sandy  peat,  and  pro- 
pagablo  from  seeds  or  cuttings.  The  greater  j 
number  take  their  specific  name  from  some  ob-  ' 
vious  peculiar  character, — such  as  the  liuear- 
leaved,  tho  long- leaved,  the  spear- leaved,  the 
rosemary-leaved,  tho  elliptic-leaved,  the  broad- 
leaved,  the  mucronatc,  the  wool  -  bearing,  the 
ragged,  the  shaggy,  the  curled,  and  the  pungent. 
Three  of  the  most  beautiful  are  I/oixa  CeUii,  in- 
troduced in  1818,  about  4  feet  high,  and  carry- 
ing elegant  bright  blue  flowers  from  I\Iarch  till 
July, — Hovea  vUIom,  introduced  in  1829,  about 
3  feet  high,  and  carrying  handsome  lilac  flowers 
in  April, — and  Ilowa  Manylesii,  introduced  in 
183C),  about  a  foot  high,  and  carrying  purple 
flowers  in  the  middle  or  latter  part  of  winter. 

HOVEL.  An  erection  somewhat  similar  to  a 
shed,  open  at  the  sides,  and  covered  overhead, 
for  aflbrding  shelter  to  farm-labourers  while  per- 
forming limited  kinds  of  out-of-door  work  during 
falls  of  snow  or  rain. 

HOVEN.   Sec  Hoove. 

HOVENIA.  A  small  genus  of  tender,  ever- 
green, tall  fruit-shrubs,  of  the  buckthoru  tribe. 
Two  species,  the  sweet  and  the  unequal,  the  i 
former  Chinese,  the  latter  Ncpaulese,  and  both 
white-flowered  and  between  7  and  12  feet  high, 
have  been  introduced  to  Britain. 

HOVERrGROUND.    Light  ground. 

HOYA.   A  genus  of  tender,  ornamental,  ever- 
green, twining  plants,  of  the  swallow-wort  tribe. 
About  30  Indian  species  have  been  enumer- 
ated by  botanists ;  but  a  number  of  these  are 
very  ill-known  ;  and  only  5  or  (>  were  introduced 
to  Britain  previous  to  1837.    Most  of  tho  intro- 
duced species  attain  a  height  of  about  10  feet, 
and  possess  much  beauty  ;  and  two,  the  fleshy- 
leaved  and  the  thick-leaved,  look,  when  not  in 
flower,  as  if  they  belonged  to  the  crassulaceous 
order.   The  fleshy-leaved,  //.  airnom,  was  intro-  | 
duccd  about  4.')  years  ago ;  and  it  has  pinkish-  ' 
coloured  flowers,  and  blooms  in  July  and  August, 
and  possesses  a  high  degree  of  delicate  and  at  the 
same  time  rather  showy  beauty.    The  leathery- 
leaved  species,  //.  con</c«i,  was  brought  to  bloom  ' 
for  the  first  time  in  Britain  in  \K',t>;  and  is  a  | 
curious  plant,  nearly  parasitical  in  its  habits,  | 
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and  not  scading  out  roots  from  its  stem  like  the 
other  species. 

IIUANACA.    Peo  Ai  PArA. 

UUDSONIA.  A  geam  of  beautiful,  evergreen, 
slightly -tender,  North  Amerioan  nndenhnibe, 
of  the  cistus  tril>e.  Three  species,  the  woolly, 
the  heath-like,  and  Nuttal's,  all  summer  bloomers 
of  about  a  foot  in  height,  were  introduced  to  Bri- 
tain between  the  years  1804  and  1838.  Theybve 
a  soil  of  peat  and  sand  or  paat  Mid  kwn,  Bwi  are 
propagated  by  layering. 

HTJBRNIA.  Agenotof  «afi<nu-Iookkig,Oape- 
of-Gixjd-ITope,  evergreen,  dwarfish  undershrube, 
of  the  swallow-wort  order.  Nearly  a  dozen  spc- 
otee  were  introduced  to  Britain  about  half  a  cen- 
tury ago ;  and  all  have  a  iieight  of  only  a  ftw 
inches,  and  carry  striped  flowers,  and  bloom 
either  late  in  summer  or  in  autuma,  or  in  early 
winter,  and  thriw  best  in  a  misinre  of  lamd  and 
lorim,  and  are  propagated  from  cuttings. 

H  UGELIA.  A  genus  of  ornamental  plants,  of 
the  polemoniom  tribe.  Four  apedaa,  all  tiardy 
annuals,  and  three  of  them  blue-flowered  and  the 
other  j  ellow-fl'iwcred,  were  introduced  tO  Britain 
about  14  years  ago  from  California, 

HlTLIiS.  The  huslta  or  Aelliag*  of  eon. 

nUMATE?.    Spp  HrMtis. 

nUMBLE-PLAiiT,— botanicaUy  Miinom  Pu^ 
dietu  A  very  beantiftdi  divarfish,  evergreen,  ten- 
der undershrub,  of  the  mimosa  division  of  the 
leguminous  order.  It  I's  a  native  of  Brazil,  and 
was  introduced  to  Bntam  in  the  former  part  of 
the  1 7th  century.  Its  SNMilseoaipriaoanialtitade 
of  hairy  fibres,  and  are  matted  close  together  in 
the  ground ;  its  stems  are  ligneous,  and  about  a 
foot  high,  and  naturally  deoumbnit,  but  oogbt  to 
be  supported, — and  they  are  armed  with  short- 
recurved  spines,  and  garnished  with  pinnate 
leaves;  its  flowers  are  produced  in  short  foot- 
stalks from  the  wings  of  the  atemiy  and  grow  in 
small  globular  heads,  and  have  r\  vc11'n''i''h  nr 
whitish  colour,  and  bloom  from  spring  till  luid- 
aaturan ;  and  its  pods  appear  in  dese  dnsten, 
and  are  short,  flat,  jointed,  and  almost  covered 
with  stinging  hairy  covers,  and  contain  each  two 
or  throe  orbicular,  bordered,  compressed  seeds. 
This  plant  needs  to  be  grown  in  a  rich  soil, 
and  is  propagated  from  aeeda.  See  the  artiele 

MufOSA. 

HUMEA.  A  beantifiil,  tall,  Avttnlian,  bien« 

nial  plant,  of  the  vernonia  division  of  tlio  compo- 
site order.  It  constitutes  a  genus  of  itself,  and 
is  specifically  called  "the  elegant."  It  was  in- 
troduced to  Britain  nearly  half  a  oentoiyago; 
and  it  requires  j^enhouse  heat,  and  is  propa- 
gated from  seeds,  and  grown  in  a  mixture  of 
sand  and  peat,  Ito  etem  k  6  or  7  ftet  high ;  and 
it^  flower;;  are  rod,  and  bloom  from  midBtinuner 
till  the  latter  part  of  aatumn» 

HUMIO  ACII>.  See  nmcoe.' 

HUM  IN.    See  Humus. 

HUM  K!.!.KH  A  mechanical  contrivance 
for  break lUg  otl  ami  clearing  away  the  awns  from 
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barley.  A  powerful  thrashing-machine,  with 
merely  the  same  mechanism  and  appliances 
which  are  used  for  wheat,  is  sometimes  efficient 
fur  both  the  thrashing  and  the  thorough  bommel- 
ling  of  barley ;  or  it  may  acquire  a  toffieieocrf  of 
hiimmelling  power,  simply  by  having  the  thrashed 
barley  put  again  through  it,  or  by  having  the 
cover  of  its  cylinder  internally  fluted,  channelled, 
or  roughened,  and  brought  so  near  the  heaters, 
that  only  a  small  space  shall  ho  left  between  thorn 
and  the  oover.  But  when  the  barley  is  not  in 
prime  condition,  or  is  not  all  thoroughly  ripened, 
or  is  mixed  with  any  portion  of  clover  or  grasses, 
or  is  of  a  variety  with  very  persistent  awns,  some 
express  oontrivance,  of  the  sp^ifio  nature  of  a 
hummeller,  is  indispensable  foreleaniiqs  it. 

One  hummeller,  comprising  a  nnml>er  of  varie- 
ties, and  formerly,  in  extensive  use,  consists  of  a 
aoatehing  apparatus,  endoaed  within  the  eyUn- 
der  of  the  thrashing  machine.  Tlie  scutth.  rs 
are  a(^usted  upon  a  spindle,  in  the  manner  ui 
several  tiers  or  series  of  arms ;  the  spindle,  with 
the  scutchers,  is  adjusted  vertically  within  the 
cylinder,  and  made  to  revolve  with  great  velo- 
city ;  and  the  barley  enters  at  the  top  of  the 
cylinder,  and  sustains  suoh  a  Voffetting  from  sU 
the  tiers  of  scutchers  as,  in  ordinary  cases,  com- 
pletely frees  it  from  its  awns.  But  when  the 
barley  comprises  a  portion  of  nnripe  grains,  or 
has  an  intermixture  of  grasses  or  clover,  or  is  <pf 
a  very  porsistcntly-awncd  variety,  the  deaainj^ 
by  this  method,  ia  very  imperfect. 

Another  hnmrnclling  contrivanee  oonnsts  ia 
cheap  and  easy  appliances  for  retaining  the  bar- 
ley within  the  drum-oase  of  the  thrashing-ma- 
cUne  throni^tottt  tiie  whole  cireamferenoe  of 
the  case,  and  for  subjecting  it  while  there  to 
numerously-repented  strokes  of  the  drum's  beat* 
ers.  This  contrivance  seems  to  have  been  in- 
vented by  Dr.  Farquharsoa  of  Alford ;  and  is 
described  in  the  13th  volume  of  the  TTighhnd 
Society's  Transactions.  The  special  fittings  for 
it  eost  only  about  £S,  and  are  exceedingly  dura- 
ble, and  consist  merely  of  a  slip-hoard,  a  Biaall 
opening,  and  an  apron.  The  shp-board  is  fixed, 
in  groovee  or  by  other  temporary  means,  between 
the  posts  of  the  null-framing,  and  rests  on  the 
edge  of  the  bar  which  forms  the  breast  of  the 
grating  or  riddle  under  the  shaker,  so  as  com- 
pletely to  close  np^  for  a  time,  the  passage  be> 
tweon  tlie  drum-case  and  the  shaker.  Tlic  small 
opcuing  is  made  on  the  opposite  side,  imme- 
diately under  the  feeding  rollers,  and  serves  to 
let  the  grain  escape,  and  filll  down  under  the 
fccding-in  bench.  The  apron  is  pkced  under  the 
drum,  and  concentrically  with  it ;  and  is  formed 
on  the  aame  prindple  ae  the  fluted  or  dwnneDcd 
huinmelling  cover  of  the  drum,  in  lieu  of  the  plain 
and  ordinary  oover.  The  interior  surface  of  lbs 
apron  presrats  a  series  of  pntaUel  angular  dwB' 
nels,  each  aLout  one  inch  deep,  and  three  incb^ 
wide,  and  has  the  narrow  faee."^  of  the  channels, 
or  those  opposed  tu  the  direction  ui  the  lujticn 
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of  tlie  dram,  aniMd  with  ttrips  of  Hoop-iron ; 

ftnd  it  is  secured  in  its  place  by  means  of  two 
•crew-bolts  at  each  end,  passing  through  the 
circular  bars  of  the  apron  and  the  posts  of  the 
fimiaing.  This  apion  is  w  a4jQ«ted  that  it  am 

be  fixed  at  different  distances  from  tho  drum 

suitable  to  the  varieties  of  barley  and  to  other 
grains ;  and  it  does  not  interfere  with  common 
thia^ingr^und,  except  when  eeed-ooni  is  to  be 

thrashed,  seldom  needs  to  be  removed.  But  dur- 
ing common  thrashing,  the  small  opening  under 
the  fecding-rullers  must  be  closed  up  by  a  slip- 
board,  SO  ^at  the  gndn  may  not  be  thrown  oat 

to  the  annoyance  of  the  worlcrnen;  and  during 

the  process  of  huiDmcllin;^.  h  -Ir  -cn  rr.ns't,  fnr  a 
siiuilar  reason,  be  attached  under  the  iccdmg-ia 
bench. 

An  improved  variety  of  Dr.  Farqiiharson's  con- 
trivance came  very  early  into  use  in  Fifeshire, 
Kinross-shire,  and  perhaps  some  other  districts. 
In  thif  variety,  the  apron  is  disi^nsed  with  as 
quite  unnecessary,  and  the  slip-board  is  usually 
fitted  to  slide  easily  up  and  down  in  grooves  at 
the  ends,  and  can  be  raised  or  lowered  at  plea- 
sure bj  means  of  a  rope  attached  to  it,  and 
passing  over  a  small  pulley,  and  hanging  within 
the  reach  of  the  feeder-in.  When  the  dipboard 
is  let  down,  a  quantity  of  barley  is  allowed  to 
pass  into  the  drum-case  by  means  of  the  rollers ; 
and  it  is  there  retained  under  th'^  impetuous  j 
action  of  the  beaters  as  long  as  the  feeder-in 
Ihinkt  proper ;  and  when  he  oonriders  it  to  be  tuf- 
fioiently  rubbed  and  buffetted,  he  suddenly  pulls 
up  the  slipboard,  so  as  to  allow  the  ^rhoIo  quan- 
tity of  barley  to  be  thrown,  at  one  dash,  upon 
the  first  shaker;  and  it  then  Alls  through  tiie 
riddle,  and  is  freed  from  the  hommellings  in  the 
winnowing-raachine,  and  comes  out  well-cleaned 
barley.  This  method  possesses  the  advantages 
over  Dr.  Vaiquhaiiim^s  of  giving  any  dc^^  of 
hummelling  whieh  the  particular  conditioa  of 
the  barley  may  require,  of  breaking  off  the  awns, 
not  by  attrition  only,  but  by  a  combination  of 
perooMion  and  atteition,  and  of  afterwards  dear- 
ing  away  the  refiise  bjr  tike  notion  of  the  winnow> 

ing-machine. 

A  bummeller  of  another  kind,  though  con- 
fltmoted  on  a  genoral  principle  wbioh  pravioady 

had  been  often  proposed  and  practised,  was  in- 
vented by  thf  "Messrs.  Grant  of  Granton  in  Aber- 
deensliire,  and  is  reported  on  in  the  lOth  volume 
of  the  Highfamd  Soeietj*B  Transaotlons.  It  may 

be  generally  described  as  a  truncated  conical 
receiver,  lyinp  in  nearly  a  horizontal  position, 
furnished  iutcrnally  with  a  many-armed  and 
nptdly-revolving  axle,  ind  made  to  sontoh  and 
bntf.  t  thf  barley  on  its  way  to  the  winnowing- 
macbine.  The  exterior  of  this  hummelier  is  a 
deal  box,  in  the  form  of  a  truncated  quadrangular 
pyranrfd,  30  indies  on  the  nde  at  the  base,  20 
inches  at  the  smaller  rn-1,  and  4R  inches  in 
length.  The  two  lower  angles  of  the  interior  are 
filled  up  with  wood,  so  that  the  half  of  the  inte- 


rior snrfiwe  Is  conical ;  and  the  two  npper  angles 

have  their  surface  thickly  studded  with  iron 
spikes,  driven  into  the  wood  of  the  box.  Tho 
axle  or  shaft  is  made  of  iron,  and  passes  along 
the  centre  of  the  interior  of  the  box,  in  the  line 
of  the  axis  of  the  conical  sur&ce,  and  is  sup- 
ported at  the  ends  on  bearers  formed  in  the  box's 
end  bars ;  and  it  is  armed  with  two  rows  of  blunt 
iron  beaten,  seven  in  each  tow,  all  lying  in  one 
plane,  and  those  of  the  one  row  placed  alter- 
nately with  those  of  the  other.  When  the  hum- 
melier is  in  a  working  position,  an  opening  at 
the  smaller-end  extremity  of  its  apper  side  is 
brought  under  the  cover-spout  of  the  thrashing- 
mill  winnowing-machine ;  and  a  prop  or  foot  is 
placed  beneath  the  same  extremity  of  the  under 
sid^  SO  as  to  bring  the  axle  to  a  sisielly  horiaontal 
line.  A  shaft  is  attached  to  the  projecting  end  of 
the  axle,  passes  through  the  winnowing-machine, 
and  is  connected  at  the  further  side  with  a  pul- 
ley, whidi  is  driven  by  a  strap  from  the  &n-shafl; 
or  from  Kuch  other  motion  as  may  be  found  con- 
venient, and  caus^  the  beaters  of  the  hummelier 
to  move  round  with  tbe  velocity  of  about  400 
revolutions  in  the  minute.  The  barley  received 
from  the  spout  of  the  winnowing  mnchine  is 
violently  agitated  in  its  progress  among  the  re- 
volving beaters ;  and  it  passes  down  the  consi- 
derable inclination  of  the  interior  of  the  hum- 
melier, to  the  thick-end  extremity  of  the  lower 
side,  and  is  there  discharged  through  an  orifice, 
whidi  is  made  capable  of  regolation  by  a  slider, 
BO  that  barley  easily  cleaned  may  be  speedily  let 
pass,  and  barley  difficult  to  be  cleaned  may  be 
retained  till  it  undergo  sufficiently  prolonged 
tosring  by  the  beaters.  This  hwmmeHer  has  no 
permanent  fixture  in  juxtaposition  with  the 
thrashing-mill,  and  can  be  easily  removed  when 
other  kinds  of  grain  than  barley  are  about  to  be 
thrashed. 

An  improved  snd  vwy  greatly  modified  form 

of  Grant's  hummelier  is  now  the  most  economical 
and  the  most  efficient  in  use.  The  box  or  case 
of  it  is  a  <7]inder,  and  has  a  vertical  position ; 

and  its  axle  is  armed  with  two  rows  of  altcr- 
nately-plaoed,  thin  iron-blades,  and  traverses  the 
middle  of  the  box  from  end  to  end  so  as  to  bo 
strietiy  perpendionlar,  and  to  sweep  the  whole 

space  with  its  arms,  and  is  caused  to  revolve  at 
the  rate  of  between  3C)0  and  400  revolutions  in 
the  minute,  by  means  of  any  convenient  con- 
nexion with  the  genersl  movii^  power  of  tiie 
thrashing  machine.  The  barley  enters  through 
a  hopper  at  the  top ;  and  it  does  not  i)a83  among 
the  arms  as  in  Grant's  hummelier,  but  always 
aoeumnlates  in  snoh  quantity  as  to  keep  the 

cylinder  full  ;  and  it  is  discliar'^ed  at  the  bottom, 
through  a  small  uriticc,  of  variable  capacity,  and 
so  formed  as  to  control  the  rate  at  which  the 
barley  passes,  and  consequently  the  degree  in 
whicli  it  is  hummelled.  This  machine  admits 
of  great  variety  in  the  details  of  construction, — 
particularly  in  the  size  of  the  cylinder,  the  form 
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of  UfD  arms,  the  adjustment  of  the  arms  upon 
the  axle,  the  position  and  fonn  of  the  hopper, 
and  the  mode  of  connexion  with  the  moving- 
power  of  th«  ihiMhing-^oMiiiiie;  !mt  in  all  ito 
best  varieties  it  is  cylindrical,  and  vertical,  and 
hns  flat  or  bhded  arms,  and  worki  with  a  reple- 
tion ot  barlt-y. 

Another  fiam  of  bamnielbr,  •affidenlly  dif- 
ferent from  the  preceding  to  be  regarded  as 
belonging  to  a  distinct  type,  though  also  con- 
structed on  the  general  principle  of  Grant's,  is 
desoribod  as  foltowi  Mr.  Banaomo »— The 
best  machine  we  have  seen  ta  one  upon  a  wooden 
stand,  with  a  hopper  into  which  the  hnrlny  i? 
thruwn,  from  whence  it  tails  into  a  box  in  which 
a  ipindle  is  plaoed  in  an  in^ned  poritton,  hafw 
ing,  when  at  a  few  inches  apart,  short  knives 
placed  spirally,  so  as  to  fonn  a  sort  of  screw, 
which,  when  put  in  motion,  has  a  tendenoj  to 
draw  the  bailej  from  the  upper  end  of  the  bn 
to  the  lower.  During  the  operation  the  awns 
of  the  barley  are  effectually  knocked  off.  This 
modo  of  dressing  barley  constitutes  one  of  the 
principal  improvements  in  Salter's  patent  win- 
nowing-madune."  See  the  article  Wnrvownro- 

MArnixB. 

When  the  thrashing-machine  is  not  used,  or 
has  imperfeot  power,  or  is  unprovided  with  any 

hnmmolling  appnrntns,  some  kind  of  hand-huni- 
meller  requires  to  be  employed.  One  variety  of 
hand-hummellcr  has  a  flat  face  somewhat  like 
that  of  a  gridiron,  and  Is  worked  verticallf  npoo 
a  thick  layer  of  barley,  und  bri';iTv-<i  ofT  the  n-.m  ;  by 
a  series  of  blows.  Another  variety,  nearly  akin 
to  the  preceding,  consists  of  a  set  of  small  iron 
plates,  fixed  edgewise  and  parallel  to  one  another 
within  a  frame,  and  has  an  "npright  shaft  ter- 
minating in  a  cross-handle,  and  is  worked  upon 
layers  of  barley  on  the  bium-floor  somewhat  in 
the  manner  of  a  paver's  instrument.  A  third 
variety  has  the  outline  of  a  miniature  garden 
roller,  but  with  the  cylinder  of  its  roller  fonned 
of  thin,  flat,  wrought-iron  l»rs,  edged  on  the 
snrfooe,  and  about  two  inches  distant  from  one 
another;  and  it  performs  its  office  by  being  rolled 
upon  layers  of  barley.  A  fourth  variety,  some- 
what akin  to  the  third,  oonrists  of  a  small  cylin- 
drical wheel,  with  an  attached  handle;  and  is 
rolled  backward  and  forward  upon  rather  thick 
layers  of  barley. 

HUMTTLUa  See  Hor. 

HUM  us.  The  woody  or  fibrous  parts  of  dead 
plants  in  a  state  of  d^cny  in  tho  rrroMnd  It  is 
not  uniform  in  composition  ;  it  has  been  extcn- 
sivclj  oonfounded  with  some  products  of  the 
action  of  alkalies  and  adds  on  sugar  and  woody 
fibre,  which  seem  to  resemble  it  but  are  really 
diflerent  from  it ;  and,  as  to  at  once  its  constitu- 
tion, its  properties,  and  its  acticii  withhi  the  soil 
and  upon  growing  ptant^  it  is  a  toplo  of  varied 
nnf!  conflicting  opinions  among  agricnltoial 
chemists. 

In  1797,  the  oclebiatcd  Fnneli  ehemist  Van* 


quelin,  while  analysing  the  brown  exadatioB 
from  the  common  ulcers  of  the  bark  '>f  tho  elm, 
discovered  a  solid  substance  of  a  briiiiant  Itbck 
colour,  TBiy  brittle,  insoluble  In  eoU  water,  bit 
very  soluble  in  hot  water,  and  giving  it  a  yellov- 
ish-brown  colour,  much  more  soluble  in  alcohol 
and  in  concentrated  sulphuric  acid,  and  capable 
of  being  precipitated  from  solution  in  ^thar  «f 
these  by  the  addition  of  water.  In  IS^'^B.  the 
Swedifih  chemist  Klaproth  ri  reived  from  Falenao 
a  specimen  of  this  substance  \  and,  upon  aasil;»- 
ing  it,  he  confirmed  Tauque]in*s  obsemtiflai, 
and  found  the  substance  to  contain  a  p'^rtii)n  of 
resinous  matter  In  1810,  Berzelitis.  the  \vA 
acute  chemist  of  the  age,  when  experiuieatiiig 
Upon  the  barks  of  wieus  trees,  finud  pradmli 

similar  to  Vauquelin's  suV^tan  d  in  elm  ^ark.P^ 
ruvian  hark,  nnd  pine  bark  ;  and  pronounced  the 
first  to  be  only  a  variety  of  vegetable  mudlage, 
the  second  to  be  somewhat  similar  to  liaa^vA 
the  third  to  be  allied  to  ^vhr\t  is  called  pectie 
acid.  In  1^12,  James  i^icithson,  an  Eoglish 
chemist,  gave  to  the  Koyal  Society  of  Londoa  tt 
aooount  ^  experiments  whieh  he  had  made  n 
specimens  of  elm  exudation  received  from  the 
same  person  who  had  sent  the  specimen  to 
Klaproth ;  and  he  reported  the  substaQcc  whkk 
he  obtained  from  the  Specimens  to  be  sUisd  mat 
to  CKtractive  matter  than  t>  resin,  and  to 
tain  20  per  cent,  of  potash.  In  18 1. "J,  Dr.  Thutasi 
Thomson,  the  distinguished  British  chemist.  ex> 
peiimented  on  several  varieties  of  the  gannf 

exudations  rif  tho  ^mrk  of  trees;  anJ.  a^?n'S5 
that  one  distinct  vegetable  principle  pemded 
them— or  rather  supposing  himself  to  have  cob* 
verted  a  previous  prevalent  opinion  on  this  poiat 
into  an  ascertained  fact— railed  the  alleijed  prit- 
ciple  ulmin,  from  WmiM,  the  Latin  name  of  ein.  ^ 
He  was  the  first  that  ever  procured  ahmais  a 
pure  state;  and  he  proved  itto  be,  not  of  a  reas- 
ons Imt  nf  an  extractive  nature ;  yet  he  illocn^*'^ 
and  confusingly  identified  it  with  ail  the  varieties  ^ 
of  substance  obtained  fh>m  barks  by  BenaKsir' 
not  only  with  the  several  substances  from  the 
hark  of  the  elm,  but  with  the  suhstawai  fres 
pine  bark  and  Peruvian  bark. 

Soon  after  ulmin  had  oome  to  be  geMR^ 
recognised  by  chemists  as  a  distinct  substano% 
Rraconnot  found  it  in  the  soil  formed  in  the  hol- 
low of  a  tree,  in  coal,  and  in  a  variety  of  brown- 
ish lignite ;  and  he  even  ptedMsd  It  sftifiaiiVr 
by  heating  equal  parts  of  sawdust  and  potvh 
with  a  little  water  in  a  rilver  or  iron  vwkI, 
saturating  the  potash  by  sulphorio  acid.  The 
characters  of  ms  artiSeial  ufanin  wcn^  ^ 
when  heated,  it  reddens  the  tincture  of  tunuok- 
— fhr.t,  vrith  potash  and  ammonia,  it  form?  f"«i- 
pounds  which  are  very  soluble  in  water,  »n<i  ^ 
composable  by^eaei^l7lime-waler,aB<trt^ 
earthy  salts,— and  that,  in  the  courec  of  a  ^ 
time,  it  produces  precipitates  with  thenitr»t<s« 
baryta  and  silver,  the  chlorides  aS.  sodium  ssd 
calcium,  the  trito-sulphate  of  Iron,  and  the  M*- 
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tate  of  alumina.  Doberciner  and  Sprcngcl,  on 
the  faith  of  these  characters,  pronounced  ulmin 
to  be  an  acid  ;  and  both  they  and  many  other 
expert  chemists  instituted  vigorous  and  compre- 
hensive investigations  into  its  properties  and 
relations.  Bencelius  afterwards  taught  that  ul- 
min is  a  constituent  part  of  the  bark  of  almost 
all  trees;  and  other  investigators  declared  it 
to  exist  in  a  vast  variety  of  substances,  —  to 
be  the  product  of  very  many  vegetable  decom 
positions  by  alkalies,  by  acids,  by  earths,  by 
oxides,  by  fire,  and  by  water, — to  result  very 
specially  from  the  slowly  reducing  action  of  the 
oxygen  of  the  atmosphere  upon  the  organic  mat- 
ter of  dead  plants, — and  therefore  to  exist  abun 
dantly  in  peat  and  in  all  kinds  of  soils  which 
contain  a  considerable  proportion  of  vegetable 
mould.  Sprengel,  directing  his  attention  par- 
ticularly to  its  existence  in  soil,  before  its  char- 
acter as  occurring  there  was  generally  supposed 
to  be  identical  with  its  character  as  occurring  in 
the  bark  of  trees,  called  it  humic  acid,  from 
Aumus,  the  Latin  name  for  mould.  Boullay  soon 
followed  in  the  same  path  of  investigation,  and 
arrived  at  nearly  similar  results,  and  gave  to 
both  the  ulmin  of  the  early  investigators  and  the 
humic  acid  of  Sprengel  the  name  of  ulmic  acid. 

Yet  the  elm  gum  of  Klaproth,  the  elm  extrac- 
tive of  Smithson,  the  ulmin  of  Thomson,  the 
artificial  ulmin  of  Braconnot,  the  humio  acid 
of  Sprengel,  and  several  of  the  varieties  of  the 
ulmin  and  the  ulmic  acid  of  other  chemists,  after 
all,  were  quite  distinct  from  one  another  in  con- 
stitution, and  ought  never  to  have  been  grouped 
together  under  one  name.  "  A  multitude  of  dif- 
ferent but  analogous  substances,"  says  Dr.  Dana, 
"  were  confounded  under  a  common  name,  which 
began  to  be  applied  to  the  matter  of  all  vegeta- 
bles, which,  after  being  heated  with  alcohol  and 
water,  yielded  to  alkali  a  solution,  precipitable 
in  brown  flocks  by  an  acid."  "  In  July,  1826," 
says  M.  Raspail,  "  I  called  the  attention  of  che- 
mists to  the  fallacious  circumstances  which  had, 
80  to  speak,  beguiled  their  sagacity ;  and  I 
demonstrated  that,  instead  of  having  obtained 
by  these  complicated  processes  a  proximate 
principle,  they  had  only  given  one  or  more  new 
names  to  a  mixture  of  altered  bodies,  and  that 
even  the  acidity  of  these  detritus  might  bo  alto- 
gether artificiaL  These  observations  appear  to 
have  shaken  the  confidence  of  Bencelius ;  for,  in 
his  Treatise  on  Chemistry,  he  advises  chemists 
to  lay  aside  the  name  ulmin,  as  having  been 
applied  to  mucilaginous  extracts  of  different 
kinds  ;  yet,  as  if  to  make  up  for  this,  he  invents 
a  new  name,  geine,  to  designate  the  vegetable 
mould,  or  humus,  which  Braconnot  had  stated 
to  resemble  ulmin."  But,  at  a  subsequent  pe- 
riod, Berzelius  withdrew  the  name  geine,  and 
used  instead  of  it  the  name  humic  acid  ;  and  from 
about  the  time  of  his  doing  so  down  to  the  pre- 
sent hour,  all  the  principal  agricultural  chemists, 
inclusive  of  himself,  though  difTering  widely  from 


one  another  in  several  of  their  definitions,  in  some 
of  their  theories,  and  in  much  of  their  nomen- 
clature, have  regarded  humus  as  a  generic  sub- 
stance comprising  all  the  fibrous  or  organic  parts 
of  dead  plants  in  a  state  of  decay,  and  the  natu- 
ral or  artificial  modifications  of  it  as  specific 
substances  of  individually  determinate  and  mu- 
tually different  character.  Some  writers  speak 
of  the  generic  substance  under  the  name  of 
humus,  some  under  the  name  of  mould,  and 
some  under  the  name  of  geine ;  some  regard  as 
its  principal  species  or  modifications  ulmin, 
humic  acid,  coal  of  humus,  and  humin,  —  and 
others,  ulmin,  ulmic  acid,  humin,  and  hnmic  acid ; 
some  include  among  its  species  or  modifications 
crenic  acid  and  apocrenic  acid,  and  others  deny 
the  very  existence  of  these  acids;  and  while 
some  differ  from  others  in  theory,  in  definition, 
or  in  analysis,  others  differ  chiefly  or  solely  in 
mere  nomenclature. 

We  cannot,  within  our  necessarily  narrow 
limits,  attempt  the  enormous  task  of  clearing  up 
the  intricacies  of  opinion  respecting  humus ;  wo 
moreover,  would  think  the  task  a  thousand 
times  more  curious  than  useful;  and  we  shall 
merely  state  two  or  three  of  the  later  and  more 
important  theories,  and  give  a  brief  concluding 
statement  of  their  connexion  with  the  science  of 
cultivation.  Any  person  who  wishes  to  see  how 
much  confusion  and  discrepancy  sometimes  pre- 
vail in  the  writings  of  even  one  author  on  8ul>- 
jects  connected  with  humus,  will  find  an  ample 
enough  specimen  in  Dr.  Dana's  Muck  Manual, 
as  reviewed  in  our  article  on  Geine. 

Thaer  says,  "Ilumus  is  a  mould,  not  properly 
an  earth,  but  a  powdery  substance,  in  a  greater  or 
less  degree  found  in  the  soiL  The  fruitfulness  of 
the  soil  depends  on  its  proportions,  as  likewise  it 
is  the  only  thing  in  the  soil  that  gives  nutri- 
ment to  plants.  It  is  the  remains  of  vegetable 
and  animal  putrefaction — if  dry,  black  and  pow- 
dery ;  if  moist,  it  has  a  smooth,  fatty  feeling.  It 
is  different  according  to  the  bodies  out  of  which 
it  is  formed ;  but  it  has  certain  general  peculiar- 
ities or  properties  in  which  it  is  essentially  alike. 
Ilumus  is  a  form  of  organic  power,  a  combination 
of  carbon,  hydrogen,  nitrogen,  and  oxygen,  and 
also  in  lesser  quantities  of  sulphur,  phosphorus, 
and  various  salts, — gives  nourishment  to  organ- 
ism. The  more  life  there  is,  the  more  humus ;  and 
the  more  humus,  the  more  life.  Humus  has  less 
oxygen,  but  more  carbon  and  nitrogen,  than  the 
plants  of  which  it  is  composed.  It  differs  also  as 
there  is  more  or  less  water  or  air,  as  it  is  in  a 
free  or  confined  state.  It  is  liable  to  changes, 
and  forms  extract  or  extractive  matter.  If  it  has 
not  access  to  air,  carbonic  acid  and  extract  are 
produced.  Salts  exist  in  a  mass  in  humus.  Hu- 
mic acid  by  itself  is  unfruitful  and  injurious  to 
vegetation.  Humus  differs  as  it  is  formed  from 
animal  or  vegetable  bodies.  The  animal  has 
more  nitrogen,  sulphur,  and  phosphorus,  as  is 
perceivable  by  the  smell  it  emits  when  buroing." 


760 


HUMUS. 


SchverU  sa/s,  "The  nouriflhiag  suUUnce  of 
plants,  to  which  we  give  tb«  luuDe  of  htuons,  has 
the  appearance  of  a  powderj  and  vumaHy  a  brown 

or  <^:\rk  grey  loose  suhstance,  in  which  can  no 
more  be  discerned  its  original  condition.  It 
bonia  in  tiie  fin,  and  {•  lolttble  in  water,  etpe- 
cially  after  an  addition  of  alhalL  It  is  not  every 
decayed  subsume  tliat  is  humus;  and  not  every 
species  of  humus  is  in  a  condition  for  the  fertility 
of  plants.  It  fonmi  itaelf  from  the  aoQ  more  or 
less  rapidly,  according  to  the  organic  substances 
from  which  it  is  derived,  the  firmer  or  the  Jess 
firm  its  texture  is,  the  less  or  more  earthly  parts 
it  oontaina,  and  ■■  the  einmiBstaiMMt  of  temper* 
atare  and  soil  exert  s  rtronger  or  wetker  InBa- 
ence  on  the  humus." 
Burger  says,  "Humus  will  hold  nearly  double 
j  its  weight  in  water  without  losing  a  drop. 
'  Schublcr  found  that  100  parts  of  humus  would 
retain  100  parts  of  water.  Korte,  also,  found 
that  a  humus  formed  from  the  wild  chestnut 
wood,  would  hold  S30  per  cent,  of  water,  while  a 
loamy  clay  held  only  45  per  cent  It  loses  the 
water  also  very  slowly.  According  to  Schubler, 
of  10,000  parts  of  water,  108  evaporated  from 
hnmaa  in  the  nune  time  that  S48  eieaped  from 
I  313  of  garden  earth.  Tie  fixes  the  power  of  hu- 
; ;  mus  to  retain  warmth  at  0*49,  while  Orome  sets  it 
down  at  072.  It  has  little  cohesive  power.  If 
set  out  in  the  open  air,  of  til  the  int^jnd  parts 
of  the  soil  it  absorbs  the  roost  moisture.  Accord- 
ing to  Schubler,  1,000  grains  of  humus  in  48 
hours  absorbed  110  grains  of  water.  Aooording 
to  Korte,  in  4  weeks  it  absorbed  aiz  times  as 
much  moisture.  Of  all  the  constituents  of  the 
soil  it  is  most  easily  decomposed  in  the  air,  and 
absorbs  a  great  portion  of  ite  acids.  Aooording 
to  Schubler,  in  a  moist  state,  of  0*21  of  oxygen 
existing  in  nir,  it  abs'irh^^d  j  in  30  days.  Hu- 
mus  combined  with  oxygen,  is  soluble  in  water ; 
and  a  portion  of  Hie  carbon  of  hnmttt  oidtee  it- 
self with  the  oxygen  to  form  carbonic  add  gas. 
j  It  becomes  warm,  when  set  out  in  the  sun,  very 
I  rapidly  and  strongly;  but  it  also  very  rapidly 
I  loses  its  Boqaired  warmth.  It  is  especially  found 
in  the  upper  strata  of  the  ewth." 

Liebig  says,  "Humus  appears  to  play  such  an 
important  part  in  the  phenomena  of  vegetation, 
that  Y^otable  physiologists  have  been  indnced 
to  ascribe  the  fertility  of  every  soil  to  Its  pre- 
sence.  It  is  believed  by  many  to  be  the  princi- 

I  pal  nutriment  of  plants,  and  is  supposed  to  be 
i  extraoted  hy  them  from  the  soil  In  wliidi  they 

I I  g^ow.  It  is  described  by  chemists  as  a  brown 
i   substance  easily  soluble  in  alkalle",  bnt  only 

1 1  slightly  so  in  water,  and  produced  during  the 
deoompositton  of  v^etahle  matters  by  the  notion 
I    of  acids  or  alkalies.    It  has,  however,  received 
j  j  various  names,  at?cording  to  the  different  e.xter- 
^    nal  characters  and  chumiual  properties  which 
it  presMits.  Thus,  nimin,  humic  add,  ooal  of 
humus  and  humin,  arc  names  applied  to  modifi- 
I  cations  of  humus.  They  are  obtained  by  treating 


peat,  woody  fibre,  soot,  or  brown  ooal  witii  «1- 
kalies, — ^by  decomposing  sugar,  starch,  or  sugar 
of  milk  by  means  of  acids,— or  by  exposing  alka- 
line solutions  of  tannic  and  gallic  acids  to  the  ' 
action  of  the  air.  The  modilications  of  homni  1 
whioh  are  solnhle  in  aDmlies,  are  csDel  hmas  I 
acid ;  while  those  which  are  insoluble  hare  re-  | 
oeived  the  designations  of  humin  and  coal  cf 
humus.  The  names  given  to  these  substances  | 
might  oBoae  it  to  be  mppoosd  that  their  eonpo*  ■ 
sition  is  identical   But  a  more  erronsoDS  notian  ■ 
could  not  be  entertained ;  since  oven  lagir, 
acetic  acid,  and  resin  do  not  differ  more  widely  |j 
in  the  propofftloDt  of  their  constituent  dsnsB^ 
than  do  the  various  modifications  of  hamui.  > 
Humic  acid  formed  by  the  action  of  hydrate  of  i 
potash  upon  sawdust  contains,  acoordiqg  to  the  i  { 
aeeiirate  analysis  of  Peligot,7S  per  cent  efsu>> ' 
bon,  while  the  humic  acid  obtained  from  turf  ' 
and  brown  coal  contain?,  according  to  ?prcn- 
gel,  only  6S  per  cent.;  that  produced  by  the  , 
action  of  dihited  salphntie  loid 
per  cent,  according  to  Malaguti ;  and  that,  htft- 
ly,  which  is  obtained  from  ?T!<Tar  or  from  ctarch, 
by  means  of  muriatic  acid,  accurdiag  to  the  u 
analyais  of  Stein,  M  per  cent  Halagnti  stsln^ ' 
rnnrrover,  that  humic  acid  contains  an  equal 
number  of  equivalents  of  oxygen  and  hydrogen, 
that  is  to  say,  that  these  elements  exist  in  it  ia 
the  proportions  for  (bnning  water ;  while  aeeccd'  , 
ing  to  Sprengel,  the  oxv^rn  is  in  excess;  and  ' 
Peligot  estimates  the  quantity  of  hydrogen  at  14  i| 
equivalents,  and  the  oxygen  at  only  6  eqoiva*  li 
lents,  making  the  deficiency  of  oxygen  as  great 
as  8  equivalents.    JIulder  and  Hermann  have 
shown  that  decayed  willow-wood,  peat,  or  Teg^ 
taUe  mould,  after  being  treated  with  water  csl 
alcohol,  leavea  solid  brown  substance,  whidi  piU> 
to  alkalies  a  peculiar  hnmic  acid     Thh  hnmk  ! 
acid  consists  of  carbon  and  the  elements  of  water.  ' 
Bnt  besides  tiiese  nnial  cwttHtnents^  it  eoolsim 
a  certain  quantity  of  ammonia  in  a  state  of  cbea* 
ical  combination.   It  is  quite  evident,  therefore, 
that  chemists  have  been  in  the  habit  of  desipst-  i 
ing  by  the  ntmeeof  fannnio  acid  or  hnminailtlw  | 
brown  or  black  coloured  prodncte  d  the  decom- 
position of  organic  bodies,  aooording  as  they  were 
soluble  or  insoluble  in  alkalies ;  although  in  their 
composition  and  mode  of  origin  the  sntslsiieei 
thos  compounded  might  be  in  no  way  allied." 

The  part  which  humus  plays,  in  fertiliziTig:  wil 
and  feeding  plants,  is  overrated  to  an  eoorm&us 
degree  by  most  edentifio  caltivntoii  in  Fnoos  I 
and  Germany,  and  to  a  very  considerable  dt  irrtv 
by  many  scientific  cultivators  in  Britain.   Ho-  , 
mus,  in  the  form  of  humin  or  coal  of  humns,  I 
resists  solution,  and  cannot  poniUy  be  ahsoiM 
by  plants  ;  and,  even  in  the  form  of  humic  acid, 
occurs  so  limitedly  or  even  doubtfully  in  the 
soil,  and  forms  salts  of  such  shy  solubihty,  ai  to 
1)0  inenpable  of  contributing  to  plants  any  wy 

appreciable  portion,  or  perhaps  any  pcrtien  at 
alL  of  their  nooriahment  The  ulmio  and  the  . 
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humic  acids  indeed,  have,  of  late  years,  been  in-  f 
vestigated  and  analysed  with  wondrous  nicety, 
ftsd  riiowtt  to  look  amazingly  like  very  caitaUe 
food  for  plants,  by  Mulder  and  other  distinguish- 

I  ed  agricultural  chemists;  but  they  cannot  be 
proved  to  exist  in  any  considermble  quantity,  or 
evea  ia  mmy  turn  to  eziat  al  all,  Ia  <1m  oata- 
rally  conditioned  soil,  and  must  be  supposed  to 
arise  more  or  less  out  of  the  chemical  nction  at- 
tendant on  the  manipulations  for  investigating 

j  ttieni.  Tho  nline  oombinationa  of  hando  add 
with  some  alkalies,  alkaline  earths,  and  metals 
— called  humates  by  some  chemists,  anr!  peates 
by  others — have  been  extolled  by  such  writers 
«•  Ih:  raiia  as  almost  tiio  nnan  BopiM^ 
or  as  the  ready-made  form  of  nearly  all  the  food 
vrhich  they  obt:\m  from  the  soil.  Dr.  Dana,  for 
example,  says  that  oil  the  alkaline  geatcs  are 
Tvtj  iohiMa  in  watoTf— that  geate  oi  vangnHM  ia 

'     Bolnhle  in  160  parts  of  watf^r,— that  gpate  of 
alumina  is  soluble  in  4,2()0  parts  of  water,  and 
I    abundantly  soluble  in  alkali, — that  geate  of  iron 
I  j  is  soluble  in  8,900  paria  «f  w«l«r, and aarflyaolnr 

'^)V■  in  alTcalinc  carbonates, — that  pcatc  of  man- 
ganese is  soluble  in  l,4dO  parts  of  water,  and, 
though  insoluble  in  potash  or  soda,  yet  is  soluble 
in  ammonia, — and  that  gdna  itaelf,  or  humus, 
acquires  a  wonderful  increase  of  solubility  from 
'  the  action  of  the  alkalies,  so  as  to  be  greatly  and 
:  very  valuably  under  the  farmer's  control  simply 
,  bj  means  of  appUcationi  of  ahimina,  or  magne- 
?ja,  nr  lime;  and,  on  th(!  strencrth  nf  the?c  ptatc- 
!  luents,  be  indul^M  s  ia  not  a  few  such  flourishes 
I  as  the  following— alOco  inoondatent  with  iho 
I  well-ascertained  facts  of  agricultural  chemistry, 
I  and  mischievously  mislendinsr  to  the  plain,  nn- 
I  reasoning  farmer, — "  Qeine  is  as  essential  to 
J  plants  aa  is  food  to  aidmab;  to  ftr  as  nonridi* 
in< nt  is  derived  from  the  soil,  geine  is  the  food 
of  plants"  ?   Our  reader*;,  we  hope,  will  carefully 
read  our  articles  Alkalies,  AbOMUfa,  uid  Food 
or  Flixm, and  the  aaetion  '(Wgiaaad  Aotion 
of  Hnmns*  of  our  article  AoRicviiivnAii  Onn- 
MisTRT,  and  the  section  upon  the  action  or  thco- 
Tj  of  manures  in  our  article  Manube  \  and  then 
thcj  eaa  rafoto  all  this  trampery  for  tiiamselves, 
and  form  an  intelligent  opinion  as  to  both  the 
manner  in  which  humus  really  acts,  and  the 
I  nnionnt,  actual  or  imaginary,  of  its  affinities  for 
tb«  mineral  eonaUtnents  of  tibo  aoIL 

If  humus  could  be  understood  as  iadndlng 
animal  organic  matters  and  fermenting  or  re- 
cently dead  vegetable  organic  matters — if  it 
eonld  ho  nndctstood  in  any  sueh  sense  aa  Thaer 
assigns  to  it,  when  he  calb  it  "a  ceinMBatSon 
I  of  carbon,  hydrogen,  nitrogen,  and  oxygen, 
and  also  in  lesser  quantities  of  sulphur,  pho»- 
{  phomS)  and  various  salta,"— >it  would  nnques- 
!  tionably  deserve  to  be  called  the  main  fertilizer 
of  soil,  and  to  he  considered  as  a  diroct  and  very 
important  portion  of  the  food  of  plants ;  but,  in 
this  oase^  it  would  not  be  what  Dr.  Dana  oaUa 
geaiu^  or  what  the  great  taijoritj  of  chflmisls 


[  call  humus,  or  any  one  definite  substance  or 
generic  set  of  principles  whatever,  but  simply 
tiie  aggregato  of  saline  matters  and  nitiegenoua 
matters  and  all  sorts  of  solnble  otganio  maUeis  1 

in  the  soil,  ever  diversifying  according  to  season 
and  culture,  and  statedly  and  incalculably  vari- 
ooa  in  diffiBvent  Mnda  and  qnalities  of  land^in 

other  words,  it  would  simply  be  an  aggregate 
expression  for  all  the  orijanic  and  Kiline  princi- 
ples of  fertility  in  the  soil,  or  for  the  manunai 
and  the  mineral  food  of  fdants.  Bot  oven  the 
humic  and  the  ulmic  acids  which  are  elaborated 
out  of  the  mould  of  soil,  and  which  combine 
with  bases  to  form  those  humates  and  uimates — 
or  geetos,  aa  Dr.  Dana  calls  them— which  are 

j  alleged  to  bo  absorbable  by  plants  as  food, — even 
these  are  regarded  by  all  the  most  dijtinpruished 
modem  obemiata  as  consisting  solely  of  carbon, 
hydrogen,  and  oxjrgen.  AooordUngtoaelatement 
in  Berzelius*  "  I^pport  Annnc!  sur  les  Progr^s 
de  la  Chimie"  in  1841,  for  example,  humic  arid  | 
consists  of  40  atoms  of  carbon,  12  of  hydrogen, 
and  IS  of  e^^gen,  and  olmio  aeid  eooaiste  of 

40  atoms  of  carbon,  14  of  hvdrognn,  and  12  of 
oxygen.  A  certain  quantity  of  ammonia,  in- 
deed, is  beUeved  to  exist  in  chemical  com- 
bination wifli  these  two  acids  aa  they  are  sup- 
posed to  occur  in  the  soil ;  but — to  say  nothing 
of  this  quantity  being  at  one  time  double  of 
what  it  is  at  others — ^the  four  elements  of  the 
ammonia  and  the  adds  are  merely  yielded  from 
soil  in  proportions  which  would  constitute  thesr* 
substances,  and  cannot  bo  proved  to  exist  as 
ammwria  In  oomUnation  irtth  kimio  add  or 
with  ulinic  acid  previous  to  tbe  making  of  the 
analysis,  llenoe,  when  B'jrzelius  reports  som»» 
most  careful  investigations  upon  this  subject,  he 
fede  oWged  to  employ  very  guarded  language, 
saying,  "  These  analyses  prove  that  /ertU§  miU 
'  contain  combinations  of  ammonia  \\Mth  acids, 
which  corrt»pond  to  those  of  humio  and  ulmio 
add%-^  all  eoiitaining  40  atomo  of  earbon, 
and  a  aarColb  number  of  atoms  of  hydrogen  and 
cxYf^en  and  Pr  Rliicr.  after  lo  jkinf^  favourably 
at  his  whole  report,  ingenuously  says,  "  The 
great  dilBonlty  attendant  on  tbe  whole  question 
of  the  organic  matters  of  soils,  \Mt  that  we  can 
never  be  sure  that  the  substaaosa  aeparated 
existed  as  such  in  the  soils." 

Now  who  shall  snruMunt  thla  '■difllottlty," 
much  less  annihilate  it  t  Who  shall  prove  that 
tbe  humic  and  the  ulmic  acids,  in  any  appreciable 
quantity  at  least,  exist  at  all  in  soils  7  And  if 
tiie  aoida  eannot  be  proved  to  exiat,  udiers  oaa 
Dr.  Dana's  geates — the  humates  and  the  ulmates 
—be  found?  But  oven  thmirfh  they  could  bo 
found, — though  the  humic  and  the  ulmic  acids 
wefuoonoeded  toeiie^and  to  form  aalla  with  the 
alkaline  and  the  metidlic  bases  in  the  soil, — and 
though  these  salts,  the  gcntcs,  were  supposed  to 
possess  all  the  properties  which  the  advocates  of  i 
thdr  fortiliahig  rfbtion  aaeribe  to  themr-they 
eoold  net  posriUy  supply  plaata  with  anything 
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like  the  quantity  of  carbon,  to  say  nothing  of 
oth«  dtiiMiita»  wUdh  it  koom  to  be  nqoirite 
for  their  growth.  Liebig  shows,  for  eTmnplr, 
that,  in  the  course  of  a  year,  one  Ues&ian  acre 
of  woodland  could  not  poasiUj  secrete  a  larger 
quantity  of  dry  wood  frooi  ths  riohfltfc  and  iDMt 
favourable  forms  if  hnmntf"?  thr^n  165  lb.,  and 
jet  that  it  is  known  actually  to  secrete  2,650  lb„ 
—that  one  Hessian  acre  could  not  possibly  secrete 
ftom  hamates  more  than  85  lb.  of  woody  fibre, 
and  yet  that  it  is  known  to  secrete  l,7>^o  lb.  of 
■traw,  equivalent  in  composition  to  woody  fibre, 
— Huid  that,  in  abort,  vegetation  of  aU  kinds,  on 
^very  description  of  land,  either  in  •  natural 
growth,  or  imrlrr  cnltivntion,  mu'^t  necessarily 
obtain  the  whole  buUc  of  all  its  carbonaceous 
principles,  f^um  fh«  ittbalatiiont  imbiUtion,  or 
absorption  of  carbonic  acid,  mainly  from  the 
atmosphere,  and  only  limitedly  from  the  soil, — 
so  that,  in  even  the  small  degree  in  which  it  it 
fed  by  hnrons,  it  reeei?oi  tlie  aUniml,>not  in  the 
condition  of  humates  formed  hf  tbe  oombination 
of  humic  acid  with  salifiable  bases,  but  in  the 
condition  of  carbonic  acid  fonned  by  the  reducing 
action  of  the  oxygen  of  the  atmoeplkae  upon  the 
carbon  of  the  humus.  The  main  or  almost  sole 
value  of  mould  therefore — additional  to  the  sa- 
line matters  with  which  it  may  be  mixed,  and  to 
the  oarbonio  add  whicii  It  yidda  to  the  loola  of 
plantlets  between  tiie  time  of  germinating  and 
the  time  of  brairding — is  to  give  due  mechanical 
coh^on  to  soils  of  excessive  pulverulenqr,  and 
n  lequiaite  degree  of  nbeorptiveneiB  and  qiongi- 
ness  to  siliceous  sands  and  to  other  soils  of  ez- 
censive  aridity.  A  large  proportion  of  plants 
arc  well  known  to  nurserymen  and  gardeners  to 
lofo  abundant  peatineMof  aoilr-in  other  words, 
to  demand  a  profusion  of  humus  as  essential  to 
their  vigour,  and  even  in  ? cmc  instances  to  their 
existence  ;  but  these  plants  arc  not  more  vorar 
cioiia  of  eatbon  than  othofa  whioh  five  on  thin 

gravek  and  almo^^t  on  dryrnc'Scs:  and  thoy  re- 
quire to  root  and  nestle  and  ierreatriallj  ramify 
among  humus,  not  at  all  in  order  to  obtain 
hnntalco  or  even  oarbonio  aotd  horn  it,  bat  prin- 
cipally, or  perhaps  solely,  because  it  give^  such 
texture  to  tho  soil  as  to  make  it  a  suitably  re- 
tentive reservoir  of  the  saline  rains  of  heaven. 

HUNDBBD.  A  divirion  of  n  shire  or  oonnty. 
It  was  so  called,  according  to  Rome  writers, 
becanse  each  hundred  found  100  fid^ussors,  or 
sureties  of  the  king's  peace,  or  100  able-bodied 
men  of  war.  Others  think  it  to  have  been  so 
called  beouse  originally  compnsed  of  100  fami- 
lies. Hundreds  were  first  introduced  into  Eng- 
famd  by  Alfred.  They  teem  to  hatn  pinviovBlj 
existed  m  Denmark ;  and  in  France,  a  regulation 
of  this  sort  was  made,  above  200  years  before,  by 
Clothaire  and  Ghildeberti  with  a  view  of  obliging 
eadi  district  to  answer  for  the  robberiee  oom- 
nutted  in  ii.  Something  like  this  institution 
may  be  traced  back  to  the  ancient  Germans, 
fhmiwhom  were  derived  the  Franks,  wiio  became 


masters  of  Oaul,  and  the  Saxons,  who  settled  Iji 
Rng^and;  Ibr  both  the  tUng  and  the  nuns,  vt 

territorial  assemblage  of  persf  nf^,  '.vr  ro  well knom 
to  that  warlike  people.  By  various  statutes^ 
hundreds  are  liable  to  actions  for  iiyurias  m- 
tained  bf  vlotat  Mbbeiiea,  malidens  misaliicA^ 

HUNGARIAN  LOTUS,  —  botanicaUy  iVym- 
phcea  Thermalu.  A  beautiful,  white-^ovmd, 
perennial-footed,  tender,  floating  plant,  of  the 
water-lily  genus.  It  was  introduced  to  Britaii 
nearly  half  a  century  ago  from  Uungaiy. 

BUNQSR  ROT.  A  diseaM  in  sheep.  Itii 
also  oalled  pelt^  and  naked-disease;  aa^  mf 
be  regarded  as  a  variety  of  the  common  ret. 
See  the  articles  Kot  and  Fluke.  It  differs  ftm 
common  rot,  principally  in  hn^ring  ill  BSfaiicsl,  | 
not  confined  to  the  liver,  but  estanM  through-  | 
out  all  the  viscera  which  are  concerned  in  the  , 
preparation  of  the  chyle.  See  the  article  Chtu. 
The  meeenteiio  glands  are  obetmeted  and  iwot- 
len ;  aU  tiie  asorctions  for  the  general  sustenance 
of  the  system  are  stinted  and  sickly ;  the  entire 
frame  beoomee  gradually  emnoiated;  the  verj 
wool  oeaaia  to  reealfe  noariafament,  liJlsoli;sBd 
leaves  the  sUn  bare ;  and,  in  the  last  stages  of 
the  malady,  even  the  teeth  and  the  horns  become  i 
loose.   A  principal  cause  of  hunger-rot  ii  {wor  ^ 
and  unhealthy  feeding,  particularly  during  win- 
ter ;  and  the  beet  remedy,  in  any  of  the  initial 
or  the  middle  stages  of  the  disorder,  is  cktttigai^  j 
to  remove  the  sheep  to  good  pasture.  I 

HUIITBB.  SeeHonai. 

nUNTLEYA.   A  genua  of  tropical,  epip^ij- 
tons,  magnificently-flowcringplants.  of  theordia  f, 
order.   It  is  nearly  aihed  to  Zygopetalum,  and 
waa  named  in  honour  of  the  Bev.  Mr.  Hanfl^t  -| 
a  zealous  cultivator  of  orchid acew.   The  gninfJ-  | 
hen  sprcies,  IT.  7uek<vjfri.<i,  was  introduced  toBn-  ^ 
tian  from  Braail  in  lb38.    It  has  a  height  . 
about  a  foot,  and  Uooma  la  June.  Its  flc»wen  ' 
are  solitary,  and  grow  on  erect  peduncles,  Mi  , 
have  a  yellow  ground  -  colour,  with  irregular 
blotches  of  brownish  purple. — The  violet^joloaid 
species,  ff.  msleess,  waa  introdueed  a  year  or  | 
two  bit  or  than  tho  preceding,  and  consideraNj 
excels  it  in  the  properties  most  ecEteemed  bja  , 
florist.   Its  flowers  have  a  singular  dnisrtW 
and  an  uncommon  oolonr,  and  a  profusely  bloom- 
inp  habit ;  they  have  a  finer  f*  rm,  a  larger  tut,  i 
and  a  more  imposing  appearance  than  those  of , 
the  guinea-hen  species;  they  grow 
on  pendulous  scapes ;  they  possess  a  bmntiml 
bluish-purple  or  violet  hue,  and  have  on  tbeir  , 
lip  a  curious  crest ;  and  they  sometimes  , 
to  the  number  of  finMn  four  tosizrinraltsnsosiv 
on  one  plant, — they  individually  continue  dunn? 
several  weeks, — and  they  bloom  in  r.fferently*^ 
almost  any  season,  and  may  be  coaxed  out  u  | 
suooesriott  at  leaat  tSz  or  usnm  timsi  ia  ' 

year. 

HURA.  See  Aj0ap.»r.  \ 
H  URDLE.  One  of  a  series  of  pieces  of  aon- 
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al)le  fence.  It  mny  be  made  either  of  iron,  of 
metallic  rods  and  wires,  of  nets,  of  split  timber, 
or  of  saplings,  brushwood,  and  strong  twigs ;  and 
it  may  vary  in  character  and  appearance,  from 
the  rudely  rustic  to  the  simply  neat  or  the 
chastely  omamentaL 

Hurdles  serve  well  as  temporary  fences  for 
the  home -farms  or  aration-courses  of  gentle- 
men's parks ;  for  they  are  universally  known  to 
he  temporary,  and  are  easily  and  cheaply  set 
down  and  taken  up,  and  do  not  break  or  mar  the 
homo-views  or  near-scenery  of  the  adjacent  man- 
sions. They  are  also  preferable  to  any  kind  of 
common  fixed  fence,  in  situations  which,  while 
requiring  to  be  enclosed,  have  no  need  of  shel- 
ter ;  for  they  occupy  less  space  than  either  hedge, 
wall,  or  ditch,  and  do  not  harbour  birds,  insects, 
or  vermin,  and  afford  no  enticement  to  cattle  to 
over-browse  and  over-manure  the  adjacent  bor- 
der of  the  enclosure. 

But  the  main  use  of  hurdles — particularly  of 
the  light,  cheap,  wooden  kinds — is  to  form  move- 
able folds  for  feeding  off  turnips  or  other  green 
crops  with  sheep.  "A  shepherd  and  his  dog, 
with  the  requisite  number  of  hurdles,  may  feed 
off  a  hundred  acres  of  turnips  or  other  green 
crop,  without  other  assistance  than  having  the 
hurdles  carted  to  the  field.  The  number  of  hur- 
dles required  is  one  row  the  whole  length  of  the 
ridges  of  an  enclosed  field,  and  as  many  more  as 
will  reach  twice  across  two  8-6tep  lands  or 
ridges,  or  four  4-8tep  lands.  This  number,  what- 
ever it  may  be,  is  sufficient  for  a  whole  quadran- 
gular field,  whatever  number  of  acres  it  may 
contain.  The  daily  portions  are  given  more  or 
less  in  length  according  to  the  number  of  the 
flock.  Two  of  these  portions  arc  first  set,  the 
sheep  being  let  in  on  the  first  or  comer  piece.  Next 
day  they  are  turned  into  the  second  piece ;  and 
the  cross-hurdles  that  enclosed  them  on  the  first 
are  carried  forwards  and  set  to  form  the  third 
piece.  These  removes  are  continued  daily  till 
the  bottom  of  the  field  is  reached.  Both  the 
cross  rows  are  then  to  spare,  and  are  carried  and 
set  to  begin  a  now  long  row,  close  to  the  off-side 
of  a  furrow ;  and  the  daily  folding  is  carried  back 
over  two  or  four  lands  as  at  first.  It  is  always 
proper  to  begin  at  the  top  of  a  field,  if  there  be 
any  difference  in  the  level,  in  order  that  the 
flock  nmy  have  the  driest  lair  to  retire  to  in  wet 
weather.  Where  there  is  a  mixed  flock,  that  is, 
couples,  fattening,  and  store  sheep,  two  folds  or 
pens  are  always  being  fed  off  at  the  same  time, 
which  only  requires  an  extra  cross-row  of  hur- 
dles. The  couples  have  the  fresh  pen,  while  the 
lambe  are  allowed  to  roam  over  the  unfolded 
turnips,  by  placing  the  feet  of  the  hurdles  here 
and  there  far  enough  apart,  or  by  lamb  hurdles 
made  with  open  pannels  for  the  purpose.  The 
fattening  sheep  follow  the  couples,  and  have  the 
bulbs  picked  up  for  them.  The  stores  follow 
behind  to  eat  up  the  shells.  Thus  the  business 
of  fecding-off  turnips  is  done  pleasantly  and 
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regularly.  The  shepherd's  task  is  easy:  carry- 
ing and  setting  a  few  hurdles  and  picking  up  tiie 
roots  are  his  daily  business ;  and  the  whole  flock 
being  constantly  under  his  eye,  whatever  is  amiss 
is  promptly  remedied.  A  boy  is  sometimes  neces- 
sary to  assist  in  picking  up  the  roots."  See  the 
article  Shkep. 

When  hurdles  are  to  be  set  up,  they  are  carted 
into  the  field,  and  laid  down  flat,  and  in  regular 
series,  or  end  to  end,  with  their  heads  adjacent 
to  the  line  of  the  intended  fence  ;  a  large  iron 
dibble,  about  four  feet  long,  with  a  bit  well- 
pointed,  flattened,  and  similar  in  shape  to  the 
feet  of  the  hurdles,  is  used  for  making  holes 
about  0  inches  deep,  in  which  to  set  them  ;  and 
a  man  uses  the  dibble  with  his  right  hand,  mea- 
sures the  distances  from  hole  to  hole  without 
the  aid  of  any  rule,  and  sets  in  the  hurdles  with 
his  left  hand,  all  so  expeditiously  that  he  would 
have  twelve  hurdles  adjusted  in  their  places  be- 
fore we  could  describe  the  manner  of  his  adjust- 
ing two.  Ue  commences  close  to  the  fixed  fence 
at  the  side  of  the  field,  makes  a  hole  for  the  first 
foot  of  the  first  hurdle,  marks  the  spot  for  the 
second  hole,  makes  that  hole,  lifts  the  hurdle, 
inserts  its  two  feet  into  the  two  holes,  and,  while 
holding  it  upright,  lightly  presses  it  down  with 
the  left  foot  on  the  lowest  slot.  He  then  makes 
the  first  hole  for  the  second  hurdle  at  the  dis- 
tance of  about  six  inches  from  the  second  foot  of 
the  first  hurdle ;  and  then  proceeds  as  before, 
from  hole  to  hole  and  from  hurdle  to  hurdle,  till 
he  has  set  up  a  whole  row  of  hurdles  or  complete 
line  of  fence.  When  the  first  hole  of  a  hurdle  is 
made,  the  dibble  is  put  out  of  hand,  by  being 
stuck  in  the  ground  near  the  place  of  the  second 
hole ;  and  when  the  place  of  the  second  hole  is 
ascertained  and  marked,  the  hurdle  is  moved  out 
of  the  way  by  the  left  hand  till  the  hole  is 
made;  and  whenever  the  soil  is  in  any  degree 
stiff,  both  hands  are  used  in  driving  the  dibble. 
After  the  row  is  set,  the  workman  passes  from 
end  to  end  of  it,  and  gives  each  head  a  slight 
stroke  with  the  bit  of  the  dibbler,  sufficient  to 
render  the  hurdles  somewhat  uniform  in  height, 
and  to  give  them  a  firmer  hold  of  the  ground ; 
and  either  he  or  an  assistant  afterwards  places  a 
wreath  or  coupling  of  willow -twigs  or  of  any 
other  withes,  about  five  inches  in  diameter,  over 
the  adjoining  hurdle-heads  at  each  junction,  so 
as  to  keep  the  whole  line  steady  against  the 
action  of  strong  winds  and  the  abrasion  of  the 
sheep. 

In  England,  poles  for  hurdles  are  grown  some- 
times in  hedges,  sometimes  in  enclosed  pieces 
of  underwood,  and,  more  commonly,  on  willow- 
grounds  in  meadows  or  by  the  sides  of  ditches  or 
watercourses.  In  fact,  every  English  farmer, 
who  lives  in  a  well-wooded  country,  or  who  has 
within  his  farm  any  piece  of  ground  suitable  for 
the  growth  of  the  common  crack-willow,  Sa/ix 
fragilU,  either  has,  or  may  have,  a  sufficiency  of 
material  to  keep  up  a  stock  of  as  many  hurdles 
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M  he  can  reqaire ;  and  he  mnj  bftve  tiMin 
cither  by  his  shepherd  or  other  fium-Bervant,  or 
by  itinentat  profeasional  hurdle-meken,  who  find 
{heir  own  tocit,  end  work  at  Teryreaecmabknto*. 

"A  hurdle-maker's  tools,"  says  Mr.  Main,  "are 
a  hand-saw,  light  hatchet,  draw-fhave,  flamard.  a 
centre.bit  end  ttock,  e  tomahawk  end  gimlet,  ile 
haa  also  e  rending  frame,  which  ie  a  common  trestle, 
on  which  two  ttrong  poles  are  hdd,  leaninf  and  con- 
nected by  a  piere  cullcf!  n  lirirl^'e.  T?fsides  this  he 
has  also  a  contrivaiiee  fur  Nlinviii>j  bi>  |»oles,  &c.  In 
doifij,'  this,  he  takes  advantage  of  a  door  or  gate-post, 
or  of  an  old  worthless  stem  of  a  tree ;  or,  if  none  of 
these  offer,  he  must  place  a  strong  poet  in  the  ground 
for  the  puipeae.  In  this  post,  two  anger  holes  are 
bored,  to  admit  two  stoat  square  iron  stubs,  baring 
ears  to  si'-^i-it  withdrnwinj?  tliein  when  done  with. 
The  stubs  projeet  from  the  Mir  face  of  the  post  about 
6  inches,  let  in  about  3  feet  from  the  ground,  and  H 
inches  from  each  other,  though  not  exactly  horizon, 
tally,  the  one  nearest  the  workman  beinir  rather 
higner  than  the  other.  Tlie  use  of  these  stubs  is  for 
foroiing  a  rice  to  hold  the  poles  while  they  are 
shaved;  bein^j  at  the  same  time  supported  by  ii  stand- 
ard  about  3  feet  from  the  poiit,  and  having  a  sharp 
short  spike  on  the  top  to  steady  the  pole  mder  tlie 
action  of  the  draw-shave.  Id  the  eane  poetn  equare 
etaple  is  driven  to  hold  the  ftet  of  the  heeds  while 
they  are  mortiped,  assisted  by  a  low  litool.  All 
these  things  being  re.idy,  the  [wles  are  |)repared  for 
the  different  purposes  to  which  they  can  be  convert- 
ed. The  butt-end  of  the  pole  is  first  shaved-oflf : 
4|-feet  lengths  make  a  pur  of  heads;  9-feet  len^s 
make  a  pair  of  slots;  ^feet  lengths  make  a  pair  of 
stay-slots;  S)<feet  lengths  make  a  pair  of  uprights. 
The  next  proceeding  is  rending  the  different  pieces : 
this  is  done  at  the  rending-frame.  The  piece  is  put 
over  the  bridge  with  the  butt-end  upwards.  The 
iiamard  is  placed  across  the  pith  and  driven  down 
with  a  wooden  baton.  When  entered  down  a  foot 
or  twOk  the  pole  is  brought  up  to  bear  upon  the 
bridge,  and  at  the  same  time  on  the  under  side  of 
the  top  of  the  trestle.  The  pole  heini:  kept  down 
by  the  left  hand,  while  the  flamart  is  ^'uicknl  by  the 
right,  by  bending  and  turning  the  pole,  the  cleavage 
is  performed  from  end  to  end  «ritb  great  exactness. 
In  M»  muf  ell  the  diiTerent  pieces  are  doven.  They 
next  undergo  a  little  chopping  or  hewing  with  the 
hatchet,  to  cutoff  knots  on  the  outside,  keeping  the 
inside  as  straight  and  square  ns  p(i---,ihle.  The  next 
operatitMi  is  shaving  olf  the  bark  and  all  irregularities, 
•ndginngeacb  member  its  proper  form.  The  maker 
next  proeeeds  to  form  the  hurdles:  4  low  stumps  are 
driven  hrto  the  eronnd  to  nark  the  length,  and  4 
otherx  to  mark  the  distance  between  the  upper  and 
lower  slots:  a  pair  of  heads,  one  at  each  end,  are 
laid  down  in  their  right  position,  the  flat  or  pith  nidc 
upwards;  the  6  slots  are  then  laid  at  due  distances 
upon  the  heads,  and  the  latter  are  'sonbed'  to  the 
eiae  «f  each  slot*  to  rcgidate  the  mortises.  One  of 
the  heads  Is  then  placed  on  the  staple  before  men- 
tioned, and  resting  upon  the  top  of  the  morti.sing- 
stool,  to  which  it  is  fixed  in  an  opening  by  a  wedge, 
the  centre -bit  and  stock  drills  out  a  hole  at  each 
end  of  the  mortises,  and  also  one  for  the  diagonal 
brace  slot,  about  2  inches  below  the  toweet  slot, 
and  a  little  out  of  the  line  of  the  mortises  above.  It 
will  be  observed  that  mortises  made  by  the  centre- 
bit  leave  an  intermediate  piece  h(  t\\een  the  aper- 
tures: this  is  taken  out  by  the  tomahawk,  a  tool 
made  for  the  purpose.  One  end  is  a  sharp,  stout 
pointed  knife,  which  cuts  each  side  of  the  middle 
piece  left  in  the  mortise,  and  the  other  end  hooks 
out  the  piece  if  not  dislodged  by  the  knife.  This 
head  is  now  hammered  on  to  the  slots;  and  the 
Other  head  ie  pr^porod,  and  hemmered  on  in  theeMoe 
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The  top  and  bottom  slots  nre  next  nailed  to 
the' heads,  and  then  the  upright  slot  exactly  in  the 
middle.    The  two  stay-slots  are  cut  with  a  bend  at 
the  bottom,  and  rather  sharply  pointed}  the  point  is 
driven  throagh  their  oblique  mortises,  and  their  heads 
brorii^ht  up  to  bear  on  the  top  of  the  upright,  and 
nailed  to  each  slot  from  top  to  bottom.      The  hur. 
die  is  then  raised  on  its  feet,  and  the  nails  clenched, 
which  finishes  the  bu*iiie*.H.    The  pimlet  is  used  for  ■ 
every  nail,  and  a  small  block  of  wood  is  placed  under  | 
each  slot  while  the  nail  is  driven.    This  descrii^  | 
makes  hurdle-making  appear  a  very  tedious  smdr; 
but,  in  fact,  it  is  not  so.    It  is  astonishing  how  -<mi:: 
an  expert  hand  will  put  together  a  pile  of  hunlli-^. 
one  dozen  being  an  ordinary  day's  work  of  9  or  10 
hours,  and  sometimes  more  if  the  stuff  be  clean  and  I 
straight.    The  naib  need  in  hurdle-making  are  of  [ 
the  best  iron,  and  what  are  called  "fine  drawn,"  not 
square,  but  rather  flattened,  to  facilitate  clenching, 
on  which  much  of  the  strength  of  the  hurdle  (ie|H'nd*; 
the  head  of  the  nails  is  rather  large,  their  price  is  fid,  ! 
per  pound.    One  hundred  poles  ut  18^.  make  three  , 
dozen  hurdles,  which,  including  naila  and  workoan.  , 
ship,  amount  to  £1  lis.  (Id.,  or  lOs.  6d.  per  doten. 
Although  the  longitudinal  slots  arc  cut  9  feet  long, 
the  luirtile,  when  finished,  is  only  somewhat  uwn  i 
than  8  feet,  the  slot -ends  going  through  the  hi.«l« 
an  inch  or  two.    Two  to  a  rod.  or  8  to  a  chain  of  ' 
22  jarda,  ie  the  nsnal  allowanee."  ; 

Hurdles  made  of  twisted  hazel  rods  are  very 
common  in  some  districts  of  the  south  of  England,  j 
and  are  cheaper  at  first  than  willow-hurdles,  but  | 
do  not  last  so  long,  and  reqaire  more  repair,  n  or- 1 ' 
dies  made  of  ash  are  greatly  improved  indumlilitT 
by  the  charring  of  as  much  of  them  as  stand* 
within  «he  aolL  Ket  burdlee  require  to  be  kept , 
quite  dry  when  not  in  use,  and  occasion  a  com- 
paratively large  degree  of  trouble.  OmamenUi 
wooden  hurdles  can  generally  be  formed  at  lea 
ooet  of  matciial,  and  •ometimes  at  less  total  cost 
than  ordinary  wooden  ones  ;  for  they  are  filled 
with  small  short  pieces  of  wood  of  very  little  , 
vahie.  Hnrdlee  of  Inife  eite,  onlled  BiA  bD^  ' 
dies,  are  omplnye'l  for  subdividing  meadows  or 
pastures,  and  have  sufficient  strength  to  serve 
as  a  fence  against  cattle.   Iron  hnrdlee  may  he 
made  of  many  varieties ;  and  are  peenlierly  suit- 
able, by  their  light  and  elegant  appearance,  for 
the  fences  of  lawna,  of  parks,  or  of  the  home- 
farm  of  an  eetate.  A  i«riea  of  wive  hwdisii  la 
the  form  of  a  small  quadrangular  enclosure, 
mounted  upon  little  wheels,  for  confining  a  mail 
number  of  sheep  upon  spot  afler  spot  of  the  b«B 
of  a  flower-garden  or  pleasure-ground,  so  as  to 
harden  and  manure  its  surface,  and  to  substitute  , 
the  clipping  of  its  grass  with  the  teeth  for  the 
enltiag  of  ft  with  the  seTthe,  was  infested  by 
Mr.  Buist,  the  inventor  of  tho  wire-gates.  See  • 
the  article  Qati.  Tho  wire  enciosure  or  cage  n 
18  feet  long  and  9  feet  wiie;  ita  framing  ieof 
light  bar  iron ;  its  filliDg«p  is  of  wire  <  f 
thickness  of  a  small  goose  qtiill ;  it  is  gupii  rti-d  ^ 
at  the  corners  by  four  universally  moving  »*•  , 
tors;  and  one  end  of  it  opens  and  shuts  in  tbe 
manner  of  a  door.   It  may  be  inaJo  f -r  al*<>ut /3;  j 
it  is  rather  ornamental  than  otherwise  upon^  i 
pleasure-ground;  and  tt  aervas  well  fer 
afc  moat  three  sheep»  Hui  may  be  lea^ 
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from  spot  to  spot  of  a  lawn  till  the  whole  shall 
acquire  a  fine  and  smooth  surface. 

HURD8,  or  Hords.  The  coarser  parts  of  flax 
or  hemp,  separated  in  the  process  of  dressing 
from  the  finer  parts. 

UUSBANDMAN.  A  general  farmer.  Every 
husbandman  attends  more  or  less  to  all  the  de- 
partments of  farming  or  of  practical  agriculture ; 
while  a  farmer  may  attend  to  only  some,  or  even 
to  only  one,  of  these  departments.  The  occupier 
of  a  thoroughly  mixed  farm,  which  comprises 
corn-fields,  pastures,  meadows,  woodlands,  dairy, 
poultry-yard,  and  orchard,  is  a  husbandman ;  but 
the  occupier  of  a  grazing-farm,  a  carsc-farm,  a 
dairy-farm,  a  hop-farm,  or  any  other  kind  of 
farm  of  limited  character,  is  not  a  husbandman. 

HUSBANDRY.  The  occupation  of  a  hus- 
b.indman,  or  general  attention  to  the  produce  of 
the  soil.  It  comprises  all  departments  of  farm- 
ing, forestry,  and  field-gardening  in  Britain,  and 
all  departments  of  care  for  the  fruits  of  the  earth, 
whether  in  rice-fields,  vineyards,  orange-planta- 
tions, cinnamon-groves,  sugar-plantations,  cot- 
ton-grounds, or  other  large  arenas  of  vegetable 
produce,  in  other  lands.  See  the  article  Farm 
and  the  Gkkeral  IxTRonccriox. 

UUSK.  The  dried  envelope  of  any  kind  of 
flower  or  seed  or  fruit. 

nUTCniNSIA.  A  genus  of  ornamental,  her- 
baceous plants,  of  the  cruciferous  order.  Some 
of  its  species  arc  nearly  allied  to  the  candytufts ; 
others  are  very  nearly  allied  to  the  common 
cresses ;  and  most  were  formerly  assigned  to 
these  two  genera.  The  rock  species,  Ilutchintia 
I  })etr(ra — called  by  the  older  botanists  Lepidium 
I  j^trarum  —  is  an  annual  indigcn  of  waJIs  and 
limestone  rocks  in  some  parts  of  England.  Its 
root  is  fibrous;  its  stems  are  erect,  branched, 
leafy,  and  about  three  inches  high ;  its  leaves  are 
deeply  and  beautifully  pinnated,  and  have  a  ter- 
minating odd  leaflet;  and  its  flowers  grow  in 
corymbs,  and  are  white  and  very  small,  and  have 
narrow  petals  and  a  sessile  stigma,  and  bloom 
from  March  till  May.  Five  evergreen  herba- 
ceous species,  and  one  annual  species,  mostly 
white-flowered,  have  been  introduced  to  Britain 
from  Siberia,  Carinthia,  Germany,  Switzerland, 
and  the  south  of  Europe ;  and  4  or  5  other  spe- 
cies are  known. 

HYACINTH,  — botanically  n>/annthu».  A 
genus  of  ornamental,  bulbous-rooted  plants,  of 
the  asphodel  family.  Some  of  the  species  which 
formerly  belonged  to  it  are  now  assigned  to  other 
genera;  and  though  eight  or  nine  still  belong  to 
it,  almost  the  whole  interest  of  the  genus  is  con- 
centrated in  the  oriental  species, — //.  orientalu. 

This  has  long  been  one  of  the  most  esteem- 
ed of  florists'  flowers ;  and  it  now  comprises  a 
vast  multitude  of  very  beautiful  varieties.  It 
is  originally  from  the  Levant,  but  has  been 
brought  to  its  present  improved  state  in  the 
Low  Countries.  Double  hyacinths  are  now 
the  most  highly  prized,  though  formerly  these 
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were  as  little  sought  after  as  double  tulips  are 
now,  the  beauty  of  the  flower  being  then  regarded 
as  consisting  in  the  regularity  of  the  shape  and 
disposition  of  the  blossoms,  and  in  the  richness 
of  the  colour.  Whole  acree  of  nursery-ground 
are  covered  with  this  flower  near  Haarlem  and 
Utrecht  in  Holland.  Here  new  varieties  are 
annually  produced  from  the  seed,  which  is  col- 
lected from  multiplicate  or  semi-double  flowers, 
and  from  very  fine  single  flowers.  When  a  new 
variety  of  good  qualities  is  procured,  it  is  named 
and  enrolled  in  the  select  list.  The  choice  flowers 
are  divided  into  classes,  according  to  their  col- 
ours. Joan  Kreps  and  Sons  of  Haarlem  enume- 
rate near  1,0(X)  varieties  in  their  catalogue,  classed 
in  this  way:  Reds;  rosy  and  flesh-coloured; 
white,  with  rosy  and  flesh-coloured  eyes;  yel- 
low ;  white  with  yellow  eyes ;  white  with  red 
eyes ;  pure  white ;  white  with  violet  and  purple 
eyes ;  dark  blackish  blue ;  dark  blue ;  porcelain 
and  pale  blue. 

The  stem  of  a  fine  hyacinth  is  t&ll,  strong  and 
upright ;  the  blossoms  are  numerous,  large,  well 
filled  with  petals,  so  as  to  appear  rather  convex, 
suspended  in  a  horizontal  direction;  and  the 
whole  flower  has  a  compact  pyramidal  form, 
with  the  uppermost  blossom  quite  erect.  "  Each 
pip  or  flower  should  be  round  and  not  ragged. 
The  petals  should  be  broad,  thick,  blunt  at  the 
ends,  not  pointed,  and  reflex  enough  to  throw 
up  the  centre  welL  The  footstalk  should  be 
strong,  and  hold  the  flower  out  stiflf  in  a  vertical 
position,  that  is,  facing  the  spectator,  and  by  no 
means  weak,  to  allow  the  pip  to  hang  with  the 
face  sloping  toward  the  ground.  The  footstalks 
should  also  be  of  a  length  to  make  the  pips  touch 
each  other  and  no  more.  The  pips  should  be 
large,  for  unless  the  pips  be  large  they  cannot 
touch  each  other  without  very  short  footstalks, 
and  the  flowers  would  be  so  close  to  the  stem, 
that  the  truss  itself  would  be  no  size.  Double 
flowers  should  have  the  rows  of  petals  above  each 
other  very  regularly  imbricated,  so  as  to  throw 
up  the  centre.  The  outer  petals,  therefore,  of  a 
double  flower  need  not  reflex,  and  should  not 
reflex  so  much  as  a  single  one,  because  the  cen- 
tre is  raised  by  the  second  and  third  rows  of 
petals.  The  spike  should  be  bold,  round,  com- 
pact, and  pyramidical,  with  a  number  of  flowers 
at  the  bottom,  gradually  diminishing  to  a  single 
flower  at  the  top ;  and  no  part  of  the  flower-stem 
should  be  seen  from  the  lowest  flowers  to  the 
top.  The  colours  should  be  bright,  clear,  and 
dense,  whatever  the  shade ;  and  any  better  ap- 
proach to  scarlet,  blue,  or  yellow,  than  those 
shades  we  now  possess,  would  be  highly  esteemed ; 
flowers  with  dark  eyes,  very  clear  outsides,  and 
those  with  striped  petals,  would  be  held  to  Itc 
better  than  sclfs  in  general,  but  would  give  no 
point  against  form."  * 

The  hyacinth  grows  best  in  a  light,  sandy,  but 
fresh  earth.  If  manure  of  any  sort  be  given,  it 
must  be  placed  far  below  the  bulb.   The  time 
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for  planting  is  from  the  middle  to  the  end  of 
September.  Old  tanners  -  bark  is  kept  spread 
over  the  lieds  during  winter,  unless  when  mild 
weather  seems  to  set  in  for  some  days.  When 
the  plants  come  into  flower,  a  slight  awning, 
which  can  easily  be  removed,  is  placed  over  them  ; 
and  by  this  means  they  continue  a  month  in 
glory.  Hyacinths  in  bods  never  require  any 
watering.  When  the  flowering  is  over,  the 
Dutch  move  their  hyacinths  with  the  spade,  so 
aa  to  break  the  root-fibres,  and  prevent  farther 
nourishment,  but  do  not  raise  them  completely 
from  the  ground  for  a  fortnight.  Even  then, 
they  are  laid  in  a  bed  nearly  in  a  horizontal  | 
position,  with  their  leaves  and  stems  lying  out- 
wards; in  this  way,  a  great  part  of  the  juice  in 
their  thick  succulent  leaves  and  stems  evaporates, 
instead  of  returning  into  the  bulbs.  This  is 
called  "  ripening  the  roots,"  When  choice  hya- 
cinths are  cultivated  in  pots,  as  is  commonly  the 
case  in  this  country,  the  pots  are  laid  on  their 
sides  after  the  flowering  till  the  leaves  decay. 
Bulbs  four  or  five  years  old,  flower  most  strongly 
in  Britain,  and  they  then  gradually  fall  off ;  but 
in  Holland  they  endure  a  great  number  of  years. 
It  is  remarked  that  they  succeed  best  in  situa- 
tions near  the  sea.  It  is  curious  that  bulbe 
imported  from  Holland  flower  more  beautifully  I 
in  this  country  the  first  year,  than  they  ever  do 
afterwards. 

HYACINTH  (Grapb).   See  Grape  Htacijcth. 

HYACINTH  (Wir,D).    See  Squilu 

HY^NA-POISON,  — botanicaUy  Ry^manehe. 
An  ornamental,  evergreen,  Cape-of-Oood-Hope 
shrub,  of  the  euphorbia  tribe.  It  was  introduced 
to  Britain  upwards  of  GO  years  ago  ;  and  it  has 
usually  a  height  of  about  8  feet,  and  blooms  from 
spring  till  mid-autumn.  It  constitutes  a  genus 
of  itself,  and  takes  for  its  specific  name  plo6om  ; 
but  it  is  called  by  some  botanists  Toxicodeyulron 
eapenae.  The  name  htfiTnanehe  signifies  '  to  stran- 
gle a  hyssna,'  and  the  name  toxicodendron  may 
be  translated  '  the  poison-tree  and  both  suffi- 
ciently indicate  the  opinion  which  its  discoverers 
entertained  of  its  virulently  poisonous  proper- 
ties.   Soe  the  article  Euphorbia. 

HYBERNATION.  That  state  of  torpidity 
into  which  some  animals  fall  during  a  part  of 
the  autumn  and  in  winter,  but  from  which  they 
escape  early  in  spring.  Although  we  are  wholly 
ignorant  of  the  cause  of  this  winter-sleep,  the 
effects  and  design  are  well-known.  It  seems 
obviously  intended  to  preserve  the  animals  in 
situations  where  they  could  m^t  have  maintained 
their  existence,  from  the  impossibility  of  finding 
an  adequate  supply  of  food.  Accordingly,  all 
the  active  functions  of  life  are  suspended,  where 
their  exercise  would  be  incompatible  with  more 
general  laws. 

At  a  more  or  less  advanced  period  of  the 
autumn,  depending  on  the  degree  in  which  the 
temperature  is  lowered,  animals  possessed  of  this 
peculiar  constitution  seek  to  shelter  themselves 


from  the  cold  and  wind,  by  retiring  into  holes  i 
excavated  in  the  ground,  walls,  trees,  or  among 
the  bushes.   These  retreats  they  line  carefully 
with  grass,  green  leaves,  moss,  and  other  bad 
conductors  of  heat.    Hybernation  occurs  among 
several  of  the  mammalia,  as  in  the  fat  dormouse 
(Myoxui  glu),  the  garden  dormouse  {M.  nilda), 
the  common  dormouse  (if.  aveUanariiu),  the 
hedgehog  {Erinacetu  Europcnu),  the  bats,  the 
Alpine  marmot  (Arctomyi  marmoia),  the  hamster 
{Cricetus  vulgaris),  the  jumping  mouse  of  Canada 
{Merionet  nemoralii),  and  some  others.  Animals 
with  cold  blood  hybemate  as  well  as  seme  of  the 
'  mammalia.  Many  reptiles  become  torpid  in  cold 
climates,  as  well  as  some  insects,  mollusca,  and 
worms ;  but  in  general  the  degree  of  their 
lethargy  is  much  less  profound  than  that  of  the 
hybemating  mammalia.   They  pass  their  time 
of  hybernation  without  food,  but  are  not  always 
deprived  of  sensation  and  motion,  even  at  the 
freezing  point.    "  It  is  highly  important,"  ol>- 
serves  Dr.  Marshall  Hall,  "  to  distinguish  that  i 
kind  of  torpor  which  may  be  produced  by  cold  | 
in  any  animal  from  true  hybernation,  which  is  a 
property  peculiar  to  a  few  species.   The  former 
is  attended  by  a  benumbed  state  of  the  sentient  | 
nerves,  and  a  stiflened  condition  of  the  muscles ;  • 
I  it  is  the  direct  and  immediate  effect  of  cold,  and 
even  in  the  hybemating  animal  is  of  an  injurious 
and  fatal  tendency ;  in  the  latter,  the  sensibility 
and  motility  are  unimpaired,  the  phenomena  are  ' 
produced  through  the  medium  of  sleep,  and  the 
effect  and  object  are  the  preservation  of  life,  i 
Striking  as  these  differences  are,  it  is  certain  that 
the  distinction  has  not  alwajrs  been  made.    la  . 
all  the  experiments  which  have  been  made  with  ' 
artificial  temperatures  especially,  it  is  obvious  , 
that  this  distinction  has  been  neglected.    True  | 
hybernation  is  induced  by  temperatures  only  , 
moderately  low.   All  hybemating  animals  avoid  | ; 
exposure  to  extreme  cold.   They  seek  some  se- 
cure retreat,  make  themselves  nests  or  burrows, 
or  congregate  in  clusters  ;  and  if  the  season 
prove  unusually  severe,  or  if  their  retreat  be  not 
well  chosen,  and  they  be  exposed,  in  consequence, 
to  excessive  cold,  many  become  bcnuml>ed,  stif- 
fen, and  die.    To  induce  tme  hybernation  it  is  , 
quite  necessary  to  avoid  extreme  cold,  otherwise  | 
we  produce  the  benumbed  and  stiffened  condi-  i 
tion  to  which  the  tme  torpor  or  torpidity  may 
be  appropriated.    I  have  even  observed  that 
methods  which  secure  moderation  in  tempera- 
ture lead  to  hybernation.    Hedgehogs  supplied 
with  hay  or  straw,  and  dormice  supplied  with  i 
cotton  wool,  make  themselves  nests,  and  become  ' 
lethargic ;  when  others,  to  which  these  materials 
are  denied,  and  which  are  consequently  more 
exposed  to  cold,  remain  in  a  state  of  activity. 
In  these  cases  warmth,  or  moderate  cold,  actu- 
ally concurs  to  produce  hybernation." 

The  kind  of  retreat  which  each  animal  prepares 
varies  with  the  species.  The  bats,  besides  hybvr- 
nating  in  holes,  also  hang  suspended  in  grottoes 
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and  oaveraa,  where  the  teroperature  is  milder 
ihu  in  the  open  air.  Other  hjbem&tiDg  am> 
mala  are  satisfied  with  bringing  their  kenA  aeiier 

to  thfir  !'>\yer  extremities,  so  as  to  present  a  sur- 
face of  less  extent  to  the  cold.  On  discovering 
them  I0  their  retreftts  flw;f  tre  famA  rdlbil  up, 
cold  to  the  toach,  motionless,  stiff,  their  eyes 
c!osed,theirrp''pimtinnslow,  interrupt^,  scam>!y 
perceptible,  or  none  at  all.  Their  insensibility  is 
aonetimet  melt  that  they  may  be  moved,  roUed 
about,  and  shaken  in  every  poiiiblewajf  irftihlNlt 
I    being  disturbed  from  their  torpor. 

During  the  spring  or  summer,  when  these 
MUaale  ei^oj  their  fhll  Mtivity,  they  poMeas  an 
elevated  temperature,  which  may  vary  according 
to  the  species  and  individunlf,  hotween  d!i°  and 
98^°  Fahrenheit,  and  consequently  is  between 
I   thoie  limiti  whieh  ehaneteriie  the  animals  with 
.    warm  blood.   When  examined  in  the  autumn, 
I    with  the  vit'w  of  ascertaining  the  changes  which 
they  then  undergo,  it  is  observed  that  their  tem- 
peratare  fiiOt  rapidly  as  the  oold  eeaioaidfaaeei. 
Their  respiration  gradually  becomes  impeded, 
I    their  movements  arc  Icn^  npid,  and  their  appe- 
j    tite  diminishes ;  but  these  animals  still  maintain 
,   the  me  of  tbnr  eenaee  and  the  power  of  Ioomdo- 
tion.   This  intermediate  state,  between  the  full 
poflseMion  of  life  in  all  its  vigour,  and  absolute 
torpidity,  may  continue  for  one  or  two  months. 
I   Tb»  degiee  of  eztemal  tempeiature  at  whioh 
I    they  become  absolutely  torpid  varies  with  the 
I    species,  and  even  according  to  the  inflividual. 
I    In  general,  the  disposition  to  byberoatc  follows 
;  in  a  deeooitfiig  eaale  of  tempevMnre,  of  whkli 

the  following  is  the  order: — The  bat,  the  hedge- 
I    hog,  the  dormouse,  the  marrnnt,  niri  the  ham- 
j   ater.  The  comparison  has,  wc  believe,  not  yet 
been  institated  for  the  other  epeeieiL  Although 
there  h  no  precise  degree  at  which  thr-se  animals 
lose  the  faculties  of  sensation  and  motion,  it  has 
been  remarked  that  the  bats  become  torpid  be- 
I  tween  the  temperaturee  of  00°  and  44^®  of  Fah- 
renheit; the  hedgehog  about  4        the  frit  dor- 
mouse at  41°.   The  marmot  and  hamster  cannot 
become  torpid  except  at  a  temperature  consider- 
I  ably  below  the  freezing  point ;  and  they  further 
I   require  that  their  respiration  should  be  imped  d 
I  bjr  diminishing,  or  altogether  preventing,  the 
I  aoOMrioa  of  fresh  air  in  the  boxes  or  holes  where 
I  th«j  sre  confined. 

.  Absolute  torpidity  can  only  he  said  to  belong 
to  these  animals  when  their  temperature  has 

I  been  lUDy  rednoed,  and  their  respiration  dimin- 

I  i.shed,  so  that  they  at  length  come  to  he  wholly 
deprived  of  "cns-ation  and  voluntary  motion. 

I  Hybernation  is,  however,  susceptible  of  different 
degrees,  whteh  are  duoaefeerissd  hy  the  namher 

I  of  inspinitions  madftiik agirentime ;  the  absence 
of  all  respiratory  movements  marks  in  this  case 
the  highest  degree  of  torpidity.  All  the  species 
do  not  partake  of  it  in  the  sane  degree.  The 
bats  experience  a  TCry  slight  letha^.  On  the 
other  haad,  the  maimot  undergoes  the  most  pro- 


found torpidity.  The  pulsations  of  the  heart 
and  arleriea  heoome  grasfly  enfbehled  daring 

torpidity.  In  the  active  state  of  the  hamster, 
the  heart  makes  lf>0  pulsations  in  a  minute, 
while  in  its  torpidity  it  beats  only  15  times. 
Bats,  during  ramner,  have  only  100  pulsations 
in  a  minute.  When  they  begin  to  grow  torpid 
they  have  only  CO;  and  as  their  lethargy  in- 
creases, the  action  of  the  heart  is  so  feeble  that 
only  14  beats  ha'io  heen  distinetly  oonoted,  and 
theee  were  at  unequal  intervals.  Dormioe breathe 
so  rapidly  when  they  are  awake,  that  it  is  scarcely 
possible  to  count  their  pulse;  but  as  soon  as  they 
begin  to  grow  torpid,  88  pulsations  may  be  ooonted 
in  a  minute,  31  when  they  are  half  torpid,  and 
only  20,  10,  or  even  16,  when  their  torpor  is  not 
so  great  as  to  render  the  action  of  the  heart 

wholly  imperceptible.— [l^Mwe^  Bnay  00  Tor- 
pidity.] 

The  results  of  the  recent  researches  of  Dr.  [ 
Marshall  Hall  regarding  the  sensibility  uf  hy- 
bemating  animals  are  at  varianoe  with  thoee  of 
preceding  observers.  According  to  him,  the 
slightest  touch  applied  to  one  of  the  spines  of  ! 
the  hedgehog  immediately  rouses  it  to  draw  a 
deep  inipiration;  the  merest  shike  indvoss  a 
few  inspirations  in  the  bat,  and  the  slightest 
disturbance  is  felt,  as  appearr*  from  its  effect  in 
inducing  motion  in  the  animal.  In  fact,  he  con- 
siders the  senrihility  of  these  aaimek  dniing 
hybernation  to  be  in  the  same  condition  as  in 
ordinary  sleep.  On  the  other  hand,  according 
to  MM.  Prunelle,  Spallanzani,  Maogilli,  Legal- 
lois^  and  Bdwardi,  the  itnngsst  stimali,  with 
the  cxcepti  11  of  heat,  make  no  impression  upon 
them.  M  inii'  ts  are  not  roused  from  their  torpid 
state  by  an  electric  spark  strong  enough  to  give 
a  smart  sensatioB  to  the  hand,  and  a  sfaoslE  from 
a  Leyden  phial  excited  them  only  for  a  short 
time,  as  Spallanzani  relates  in  his  experiments 
made  upon  them  jointly  with  Volta.  They  are 
insensible  to  tiie  prioking  of  the  ftei  and  nose, 
and  remain  motionless  and  apparently  dead. 
Bats  arc  insensible  also  to  every  kind  of  stimulus 
except  heat,  or  to  a  stream  of  air  blown  upon 
them,  which  affects  their  sensations  powerfully. 
Wounds  have  been  inflicted,  rmd  thnir  limbs 
broken,  without  the  mutilated  animals  exhibit- 
ing any  external  signs  of  pain.  The  internal 
temperature  of  these  animals  during  their 
letharric  sleep  chiefly  depends  npon  that  of  the 
external  air,  yet  it  is  usually  from  to  7° 
more  elevated  than  the  latter.  Hence  their 
temperature  is  very  variable ;  it  may  descend  to  | 
37^**  witho'it  changing  the  state  of  the  animal ;  j 
but  the  internal  temperatore  cannot  go  below  \ 
3-2'',  the  fkiesing  point  of  water,  without  either  | 
\vaking  the  animal  or  occasioning  its  death. 
There  exists,  therefore,  a  degree  of  external  cold, 
which  is  incompatible  with  the  torpidity  or  life 
of  these  animals.  Speoiee  whioh  moot  eanly 
become  tor|nd,  suoh  as  the  bats,  hedgehog,  and 
dormie^ottuioi  support  an  ozteroal  temperatore  i 
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of  14°,  and  a  boat  of  50*^  to  54**  likewise  awakens 
them.  Th^  maj  also  he  arooaed  bf  dilTerent 
mechanical  means,  sodi  as  bjahaking  them  either 
gently  or  violently, according  to  the  depth  of  their 
torpidity,  without  it  being  necessary  at  the  same 
time  to  change  the  degree  of  external  tempera- 
ture. l?iit  if  capnlile  of  resuming  their  activity 
in  this  way,  they  cannot  long  maintain  it  with- 
oQi  the  aid  of  a  gentle  heal  Oa  being  ronsed 
from  their  torpidity,  they  present  all  the  pheno- 
mena of  waking  from  ordinary  sleep.  When  the 
torpid  hedgehog  is  touched,  it  coils  itself  up  more 
forcibly  than  before.  The  dormouse  unfolds  it- 
self \vhen  similarly  treated,  and  the  bat  moves 
variously.  There  is  no  stiffoess  nor  lameness  in 
their  movements,  and  the  bat  even  ffiee  abont 
with  great  activity,  although  cxhau5tioa  and 
death  are  the  certain  consequences.  Dr.  Mar- 
shall Hall  thinks  that  those  physiologists  who 
assert  the  contrary  have  mistaken  the  pheno- 
mena of  torpor  from  oold  for  a  tme  hyber- 
nation. 

From  wbaft  has  been  said,  it  is  evident  that 

the  repose  of  the  liyl  ■  i  Juirmg  snammalia  is 
neither  uniform  nor  coostaat  in  its  duration. 
As  it  is  influenced  by  the  changes  of  the  atmo- 
sphere, it  may  be  continuous  or  interrupted  ac- 
cording to  the  variati^'Tifi  of  tho  weather,  or  the 
precautions  which  the  animals  have  taken  to 
shelter  themselvee  from  the  sadden  ehaagee  of 
temperature,  as  well  as  their  individual  suscejv 
tibilitjr.  When  these  animals  are  very  liable  to 
Iw  ninkened,  etther  from  their  eonstitution  or 
habits,  tliey  instinctively  take  the  precaution  of 
amassing  stores  of  provisions  to  supply  their  fu- 
ture wants.  The  lu^lgehog,  for  example,  has  been 
seen  to  form  several  sepamte  stores,  and  to  reeort 
to  them  at  different  periods  of  the  torpid  season. 
Its  traces  have  also  been  obeerved  upon  the  snow. 
When  tori^d  animals  are  suddenly  and  fVcqucntly 
awakened,  their  respiration  becomes  heightened, 
and  death  poon  follows.  "All  thi?^'  lite  which 
were  sent  lu  me  from  distant  parts  ot  the  coun- 
try,^ says  Dr.  Marshall  Hall,  *'died.  The  con- 
tinual excitement  from  the  motion  of  tho  coach 
keeping  them  in  a  state  of  respiration,  the  ani- 
mal pcoMwd.  One  bat  had,  on  ittarrival,  been 
roused  so  as  to  fly  about.  Being  left  quiet,  it 
relapsed  into  a  state  of  hybernation.  TIk-  ex- 
citement being  again  repeated  the  next  day,  it 
again  flew  about  the  ro<.>m ;  on  the  suooseding 
day  it  was  found  dead."  We  may  thi:s  -■^r'  one 
reason  of  the  precautions  n^bich  these  animals 
take  to  preeerfe  themsdves  from  being  suddenly 
disturbed  or  excited.  They  select  sheltered  spots, 
such  as  burrows  or  deep  caverns,  at  once  secure 
from  their  enemies  as  from  the  inclemencies  of 
the  weather.  The  common  bat  (  Vetpertilio  mw- 
rimu)  hangs  itself  by  the  claws  of  the  hinder  feet, 
with  the  head  downwards,  while  the  horse-shoe 
bat  {^indophm  fBmm'eqHiuHm)  spreads  its 
wings  to  pr  it  -t  and  eniliracc  its  companions. 
Many  other  animals  form  nests,  and  some  con- 


gr^te  together.  The  hedgdiog  and  donnooso 
roll  themselves  in  a  ball all  whioh  dispoiitionn 

are  evidently  intended  to  preserve  them  froot 
being  disturbed  by  a  lev,  temperature. 

There  is  no  external  character  by  which  the 
hybemating  animals  can  be  distinguisiied  from 
the  others.  Though  ?ome  species  belong  to  the 
same  genus,  such  as  the  several  dormice,  jet 
this  phenomenon  it  also  found  in  tho  bats  lidoog- 
ing  to  a  family,  separated  by  a  wide  interval,  and 
comparative  anatomists  have  sought  in  vain 
in  Uie  internal  structure  of  these  animals  for 
an  esganiiation  peculiar  to  them.  It  might, 
however,  be  expected,  that  their  organization 
would  approach  to  that  which  these  animals 
pessesssd  when  in  iiieir  embryo  state ;  and  this 
actually  happens  to  a  certain  extent.  A  large 
quantity  of  fat  is  lodged  in  different  parts  of  the 
body,  but  especially  in  the  appendages  of  the 
peritoneum,  which  are  always  more  numeroos 
and  extensive  than  in  other  species.  The  sut>- 
renal  capsules,  of  whose  use  we  are  ignorant, 
but  which  wo  know  are  more  developed  in  the 
foetus  than  in  the  adult,  are  stronger  and  obtain 
some  growth  in  these  animals  of  which  we  are 
now  treating.  It  is  the  mme  with  the  thymus 
gland  and  its  appendages ;  that  is  to  s^y,  thoac 
granulous  organs  which  are  found  to  surround 
the  necks  of  the  torpid  animals,  such  as  the  mar- 
mots, dormice,  aiMl  bats^  and  may  even  estend 
between  both  shoulders,  aa  in  the  bat,  accordint^ 
to  the  observations  of  M.  Jacobson  of  Copenha- 
gen. These  art  ntaily  all  the  pseiditsitiet  yet 
observed  in  tht  hybernating  and  they 

are  very  far  from  ex^ainfog  tho  cantst  of  this 
singukr  phenomenon. 

Hybemating  animsJt  nre  not  Ibond  in  nil 
orders  of  tho  mammalia.  None  of  the  QuaJ- 
rumana  become  torpid,  probably  because  none 
of  them  are  designed  to  inhabit  a  oold  ollnwte. 
The  order  of  camassiers,  on  the  contrary,  con- 
tains several,  especially  among  Ruoh  reside  in 
cold  countries ;  several  are  oku  found  among  the 
rodentia,  but  the  remaining  orders  do  not  con- 
tain Tiny  torpid  animals. 

We  cannot  by  .any  means  agree  with  M.  Ed- 
wards in  thinking  that  no  species  of  animal  is 
condemned  by  its  nature  to  hybemate,  and  that 
the  state  of  hybernation  depcndg  upon  external 
circumetancc'S,  eo  that  we  can  make  it  come  and 
go  by  regulating  the  conditiont  under  whioh 
animals  are  placed.  On  the  contrary,  tvr  find 
that  the  nearer  hybemating  animals  are  p«r- 
mitted  to  approaoh  to  tiieir  natural  mode  of  lifo 
in  a  domesticated  state,  the  more  they  are  dis- 
posed to  follow  their  natural  habits.  Thus,  tor- 
pidity seems  perfectly  congenial  to  the  nature  of 
the  martuot,  and  if  any  animal  am  be  said  to  be 
naturally  torpid  it  is  th;?  .\Uhough  it  can  live 
during  the  whole  winter  without  becoming  tor- 
pid, it  by  no  means  follows  from  thb  that  ks  ten- 
dency to  liecome  torpid  is  artifici:il.  We  could 
no  more  compel  other  animals  to  become  torpid 
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on  the  approacli  of  wintor,  to  whom  Buch  a  state 
was  vinnatural,  than  we  could  assiga  to  oiuraelves  a 
new  oigan  of  pereeptUm.  Tlw  mwaamtHtmbb  that 
w«  hatiB  not  yet  succeeded  in  wfaniiig  tfae  phe- 
nomena of  hybernation  to  any  ca"?!™  morp  general 
than  itself,  oaij  proves  that  the  ultimate  canse 
is  compUci^  ead  oheoare,  but  ought  not  to  lead 
(IS  to  doubt  of  its  existence.  In  the  preceding 
observntion!',  rcforenoe  has  been  made  to  those 
speeiee  only  of  whose  hybernation  there  can  be 
no  doubl  Som«  epedes  of  bewe  and  titdgers, 
however,  undexgo  a  kind  of  lethargic  sleep, 
termed  qme-icfnce.  This  state  differs  materially 
from  that  of  ordinary  hybematioa,  as  the  females 
bring  forth  thrir  yoang  during  tlMfar  interval  of 
retirement.  The  common  bear  {Ursw  arctoa)  is 
always  loaded  with  fat  in  the  autumn,  when  he 
retires  to  a  den  previously  lined  with  branches 
and  eoH  moee.  ho  deepo  but  littio  if  the 
winter  should  be  mild,  and  licks  his  fore-paws 
and  soles  of  the  feet  continitally  during  the  in- 
tervals of  repose ;  but  when  the  winter  is  severe, 
he  sleeps  xanth.  This  state  of  qnieeoenoe  cannot 

be  studied  with  the  same  facility  as  that  of  hy- 
bernation, as  these  animals  never  become  quies- 
cent when  in  confinement,  but  remain  as  much 
awake  during  the  irintor  ao  in  tho  spring  and 
summer.  Some  writers  maintain  thf\t  the  nnrr.- 
ber  of  animals  susceptible  of  hybernation  is  very 
great ;  others  are  inclined  to  extend  this  suppo- 
oitioii  to  all,  «v<Mi  to  man  himself.  Thus,  Addi- 
son mentions  an  Englishman  who  underwent  a 
lethargic  sleep  from  the  dth  to  the  Itth  of  August 
annually.  Sheep  in  Iceland  have  been  known  to 
live  under  the  snow ;  and  inetuiees  often  occur 
in  rnmberland,  Westmoreland,  and  the  High- 
lands of  Scotland,  of  sheep  existing  for  four  or 
fi'TO  weein  nnder  drifle  of  snow,  vrbm  they-  can 
pioouro  little  or  no  food,  and  must,  it  is  supposed, 
have  become  torpid.  Persons  hare  b^'pn  knnwn 
to  continue  asleep  from  Bcvcn  to  fourteen  days, 
and  tome  nraeh  longer,  apparently  from  the  in- 
fluence  of  fear,  anxiety,  or  other  causes  whkih 
tend  to  weaken  the  vital  powers.  Yot  these  and 
other  instances  are  far  from  estaUishiog  the  fact 
of  torpidity,  when  we  ere  unable  to  Indnoe  titat 
Btatc  in  any  of  these  animals,  nnder  circum- 
stances which  would  be  certain  to  bring  it  on  in 
tboaa  predisposed  to  hybemate.  Had  man  not 
Ibeen  eannpt  from  that  oniknown  bw  of  Nature 
which  compels  certain  of  the  lower  animals  to 
become  torpid,  we  should  find  it  exemplified  in 
all  those  cases  where  men  have  been  exposed  to 
mU,  and  no  attnaion  to  audi  a  fint  is  made  in 
the  history  of  the  human  species.  Yet  (Imelin 
measured  a  natural  cold  of  120"  below  zero,  at 
Jenislisk,  lat.  6o«  N.,  long.  1 10*^  K.,  in  the  year 
1739;  and  Pallaa,  in  177f,  frand  the  temiiera* 
ture  at  Krasnajorsk,  lat.  .IG'*  N.,  and  nO**  E.,  to 
be  ftO°  below  z<  r  i,  so  that  a  mass  of  (luicksilver 
•xpoeed  to  the  air  was  froi^  and  became  mal- 
leaUe.  The  Chraenlandexa  go  tboat  with  very 
light  clothing,  and  the  Mbniegiiaipeaiaati  work 


durin,::  tho  winf'^r  -with  their boooma bavo, OT  mil 
themselves  in  the  snow. 

It  would  appearthat  there  are  certain  animals 
iriueh  osiperience  a  oorreqionding  state,  that 

cannot  properly  be  termod  hybernation,  as  it 
happens  during  the  hottest  months  uf  summer, 
and  in  tropiml  cUmatee.  !Etie  tenrecs,  or  Dbdsr 
gascar  hedgehogs  {Centate*  ecaudatiu)f  ate  aa> 
serted  by  Brugui^re  to  undergo  this  summer 
toipiditj  or  aestivation,  but  his  statement  has 
more  Moen%  been  eaBed  in  question  hy  Bfr. 
Telfair,  in  an  account  of  that  animal.  Humboldt, 
however,  has  observed  this  remarkable  state  in 
the  hottest  parts  of  South  America,  in  certain 
reptiks  which  pass  a  part  of  the  year  buried  in 
the  earth,  and  do  not  leave  their  state  of  torpor 
until  the  rainy  season  drives  them  from  their 
retreats.  The  singular  state  of  torpidity,  induced 
by  tho  exoitement  <^  a  li^  ten^matuio,  may 
be  considered  as  analogous  to  that  daily  sleep  of 
man  and  tho  lower  animals  during  the  hottest 
parts  of  the  day,  and  called  the  sttda  in  Spain 
and  Italy.  Neiliher  oold  nor  heat  can  thus  be 
said  to  be  the  cause  of  hybernation  and  aestiva- 
tion, although  they  are  auxiliaries  to  thdse 
states.  In  the  same  manner  as  it  is  neither  cold 
nor  heat  tiiat  compels  us  to  deep  overy  night, 
!iut  a  constit'itional  fatigue,  and  thn  rr-r-'ssity  of 
repairing  our  forces ;  so  in  these  annual  sleeps 
the  abwnee  and  presence  of  heat  are  merely 
proximate  causes.  Kature  laewlaetyooostitnted 
these  animals  thus;  for  it  h  probable  that  their 
£aehle  constitutions  would  have  otherwise  failed 
to  resist  the  or  they  would  perhaps  have 
been  unable  to  procure  an  adequate  supply  of 
food.  When  the  period  of  torpidity  is  over,  the 
rutting  season  usuaUj  commences,  and  these 
animals  then  enter  anew  upon  the  fhnotions  of 
life  with  renovated  faculties. 

HYBRID.  The  offspring  of  two  plant?  of  dif- 
ferent species.  A  hybrid  in  the  vegetable  king- 
dom corresponds  to  a  mule  in  the  antmat  king- 
dom.  See  the  next  article. 

HYBRIDIZIXf;  «»F  PT..VNTS.  In  the  blr,^- 
soms  of  fruit  trees,  and  of  most  other  plants,  tho 
seed  is  the  oflbpring  of  the  MmmuiaA  pisOl, 
which  may  be  considered  the  malo  and  ftmala 
parents,  growing  in  the  pame  flower.  Cross- 
breeding is,  then,  nothing  more  than  removing 
out  of  ^  bloseom  of  a  ftiiit  tree  the  stamens,  or 
male  parents,  and  bringing  those  of  another  and 
different  variety  of  frnit,  and  dusting  the  pistil 
or  female  parent  with  them, — a  process  suffi- 
ciently simide,  but  whidkhas  the  most  mariced 
effect  on  the  seeds  produced.  It  is  only  within 
about  fifty  years  thnt  cross-breeding  has  been 
practised ;  but  Lord  iiacou,  whose  great  mind 
seems  to  have  had  glimpsea  into  every  dark  cor- 
ner of  human  knowlcdgf.  J;n.  !y  forL'sh;ido\vcd  it. 
"  The  compounding  or  mLxtiire  of  plants  is  not 
found  out,  which,  if  it  were,  is  more  ut  commuud 
than  that  of  liring  ereatures ;  wlisrefore,  it  wero 
one  of  tho  moat  notable 
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plants  to  find  it  out,  for  so  you  maj  have  great 
varieties  of  fruits  and  flowers  yet  unknown." 

In  the  annexed  figure,  is 
•..  shown  the  blossom  of  the 

cherry.  The  central  portion, 
rt,  connected  directly  with 
the  young  fruit,  is  the  pirtil. 
The  numerous  surrounding 
threads  b,  are  the  stamens. 
The  summit  of  the  stamen 
is  called  the  anther,  and  se- 
cretes the  powdery  substance  called  pollen.  The 
pistil  has  at  its  base  the  embryo  fruit,  and  at 
its  summit  the  stigma.  The  use  of  the  stamens 
is  to  fertilize  the  young  seed  contained  at  the 
base  of  the  pistil ;  and  if  wo  fertilize  the  pistil 
of  one  variety  of  fruit  by  the  pollen  of  another, 
we  shall  obtain  a  new  variety  partaking  inter- 
mediately of  the  qualities  of  both  parents. 
Thus,  among  fruits  owing  their  origin  directly 
to  cross-breeding,  Coe's  Golden  Drop  Plum 
was  raised  from  the  Green  Gage,  impregnated 
by  the  Magnum  Bonum,  or  Egg  plum  ;  and 
the  Elton  cherry,  from  the  Bigarrieu,  impreg- 
atcd  by  the  White  Heart.  Mr.  Knight  was 
of  opinion  that  the  habits  of  the  new  variety 
would  always  be  found  to  partake  most  strongly 
of  the  constitution  and  habits  of  the  female 
parent.  Subsequent  experience  does  not  fully 
confirm  this,  and  it  would  appear  that  the  parent 
whose  character  is  most  permanetii,  impresses  its 
form  most  forcibly  on  the  offspring. 

The  process  of  obtaining  cross-bred  seeds  of 
fruit  trees  is  very  easily  performed.  It  is  only 
necessary  when  the  tree  blooms  which  we  intend 
to  be  the  mother  of  the  improved  race,  to  select 
a  blossom  or  blossoms  growing  upon  it  not  yet 
fully  expanded.  With  a  pair  of  scissors,  we  cut 
out  and  remove  all  the  anthers.  The  next  day, 
or  as  soon  as  the  blossom  is  quite  expanded,  we 
collect  with  a  camel's  hair  brush,  the  pollen  from 
a  fully  blown  flower  of  the  variety  we  intend  for 
the  male  parent,  applying  the  pollen  and  leaving 
it  upon  the  stigma  or  point  of  the  pistil  If 
your  trees  are  much  exposed  to  those  busy  little 
meddlers,  the  bees,  it  is  well  to  cover  the  blos- 
soms with  a  loose  bag  of  thin  gauze,  or  they  will 
perhaps  get  beforehand  with  you  in  your  experi- 
ments in  cross-breeding.  Watch  the  blossoms 
closely  as  they  open,  and  bear  in  mind  that  the 
two  essential  points  in  the  operation  are ;  Ist,  to 
extract  the  anthers  carefully,  before  they  have 
matured  sufficiently  to  fertilize  the  pistil ;  and, 
2d,  to  apply  the  pollen  when  it  is  in  perfection, 
(dry  and  powdery,)  and  while  the  stigma  is  moist. 
A  very  little  practice  will  enable  the  amateur  to 
judge  of  these  points. 

There  are  certain  limits  to  the  power  of  cross- 
ing plants.  What  is  strictly  called  a  cross-bred 
pUnt  or  fruit  is  a  subvariety  raised  between  two 
varieties  of  the  same  species.  There  are,  how- 
over,  certain  species,  uearfi/  allied,  which  are 
capable  of  fertilizing  ea«h  other.   The  ofispring  \ 


in  this  case  is  called  a  hybrid^  or  mule,  and  does 
not  always  produce  perfect  seeds.  "  This  power 
of  hybridizing,"  says  Dr.  Lindley,  "  appears  to  be 
much  more  common  in  plants  than  in  auimala. 
It  is,  however,  in  general  only  between  nearly 
allied  species  that  this  intercourse  can  take 
place ;  those  which  are  widely  difl*erent  in  struc- 
ture and  constitution  not  being  capable  of  any 
artificial  union.  Thus  the  different  species  of 
strawberry,  of  the  gourd  or  melon  family,  inter- 
mix with  the  greatest  facility,  there  being  a 
great  accordance  between  them  in  general  struc- 
ture and  constitution.  But  no  one  has  ever 
succeeded  in  compelling  the  pear  to  fertilize  the 
apple,  nor  the  gooseberry  the  currant.  And  as 
species  that  are  very  dissimilar  appear  to  have 
some  natural  impediment  which  prevents  their 
reciprocal  fertilization,  so  does  this  obstacle,  of 
whatever  nature  it  may  be,  present  an  insuper- 
able bar  to  the  intercourse  of  tho  different  genera. 
All  the  stories  that  are  current  as  to  the  inter- 
mixture of  oranges  and  pomegranates,  of  roses 
and  black  currants,  and  the  hke,  may  therefore 
be  set  down  to  pure  invention." 

In  practice,  this  power  of  improving  varieties 
by  crossing  is  very  largely  resorted  to  by  garden- 
ers at  the  present  day.  Not  only  in  fruit  trees, 
but  in  ornamental  trees,  shrubs,  and  plants, 
and  especially  in  florists'  flowers,  it  has  been 
carried  to  a  great  extent.  The  great  number 
of  new  and  beautiful  roses,  azaleas,  camellias, 
fuchsias,  dahlias,  and  other  flowering  plants 
so  splendid  in  colour,  and  perfect  in  form,  owe 
their  origin  to  careful  cross-breeding.  In  the 
amelioration  of  fruits  it  is  by  far  the  most  cer- 
tain and  satisfactory  process  yet  discovered.  Its 
results  are  more  speedily  obtained,  and  corres- 
pond much  more  closely  to  our  aim,  than  those 
procured  by  successive  reproduction. 

In  order  to  obtain  a  new  variety  of  a  certain 
character,  it  is  only  necessary  to  select  two  pa- 
rents of  well  known  habits,  and  which  are  both 
varieties  of  the  same,  or  nearly  allied  species,  and 
cross  them  for  a  new  and  intermediate  vioiety. 
Thus,  if  we  have  a  very  early,  but  insipid,  and 
worthless  sort  of  pear,  and  desire  to  raise  from 
it  a  variety  both  early  and  of  fine  flavour,  we 
should  fertilize  some  of  its  pistils,  with  the  pollen 
of  the  best  flavoured  variety  of  a  little  later 
maturity.  Among  the  seedlings  produced,  we 
should  look  for  early  pears  of  good  quality,  and 
at  least  for  one  or  two  varieties  nearly  or  quite 
as  early  as  the  female  parent,  and  as  delicious  as 
the  male.  If  we  have  a  very  small,  but  highlj 
flavoured  pear,  and  wish  for  a  larger  pear  with  a 
somewhat  similar  flavour,  we  must  fertilize  the 
first  with  the  pollen  of  a  large  and  handsome 
sort.  If  we  desire  to  impart  the  quality  of  late- 
ness to  a  very  choice  plum,  we  must  look  out  fur 
a  late  variety,  whether  of  a  good  or  bad  quality, 
as  the  mother,  and  cross  it  with  our  best  fla- 
voured sort.  If  we  desire  to  impart  hardiness 
to  a  tender  fruit,  we  must  undertake  a  cross 
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betweon  it  and  a  much  hardier  tori;  if  we  seek 
gTcatt  r  hcauty  of  colour,  or  vij^our  of  growth, 
I  we  must  insure  these  qualities  by  selecting  one 
I  pannt  having  raoh  quadity  strongly  nuurkfld. 
'     Ab  the  eeeds  produced  by  cross  fertilization 
are  not  found  to  prodtioe  precisely  the  same 
varieties,  though  they  will  nearly  all  partake  of 
11m  mixed  dmraetor  of  the  pnrenle,  it  AOom 
I  that  wc  ehall  be  most  successful  in  obtaining 
I    precisely  all  we  hope  for  in  the  new  raco.  in  pro- 
I ,  portion  to  the  nuuiber  of  our  cross-bred  seed- 
j  I  lings;  some  of  which  may  be  inferior,  as  wdl  •> 

I  some  superior  to  the  parents.  It  is  always  well, 
j  j  therefore,  to  cross  several  flowers  at  once  on  the 

I I  same  plant,  when  a  single  blossom  does  not  pro- 
I  duce  a  number  of  seeds. 

We  should  obacrve  here,  that  those  who  devntp 
!  their  time  to  raising  new  varieties,  must  beai'  in 
mind  that  it  is  not  always  by  the  first  fruits  of  a 
seedling  that  it  should  be  judged.  Some  of  the 
finest  varieties  require  a  considerable  age  before 
their  best  qoalities  develop  themselves,  as  it  is 
only  when  the  tree  has  arrived  at  some  degree 
of  matoxity  that  its  secretions,  either  for  flower 
or  fruit,  are  perfectly  elaborated.  The  first  fruit 
of  the  Black  Eagle  cherry,  a  fine  cross-bred  raised 
by  Mr.  Knight,  was  pronounoed  worthless  when 
first  exhibited  to  the  London  Ilorticultofal  So* 
ciety ;  its  qtiality  now  proves  that  the  tree  was 
not  then  of  sufficient  age  to  produce  its  fruit  in 
perfection.!— itowHsit^. 

HYDATID.  An  entozoon,  or  small  animil 
existing  parasitlcally  within  the  interior  organ- 
ism of  a  larger  animaL  Hydatids  occur  in  almost 
all  parts  of  the  world,  and  inftst  the  bnin,  tiie 
liver,  the  spleen,  and  the  spine  of  sheep,  cattle, 
dogs,  and  swine.  A  hydatid  in  the  spine  i?  n«?t 
common ;  and  when  it  does  occur,  it  occasions 
paralysis.  Hydatids  in  the  bndn  of  sheep  and 
cattle  are  oompuativdiy  flNM|uent,  and  often  give 
their  name  to  the  severe  and  f»fi^«l«^>  4fftffiit 
which  their  presence  causes. 

The  hydatid  which  infests  the  brain  of  sheep 
ia  called  by  naturalists  Ilydatis  polyoephalus  oere- 
hrtJis,  or  'many-headed  hydatid  of  the  brain.' 
It  has  the  appearance  of  a  watery  bladder,  or  of 
a  transtuoent  globohur  bag  filled  with  water;  and 
it  may  be  either  small  or  of  the       of  %  hen's 
egg.    Its  coat  comprises  several  layers, —  one  of 
vrhicb  appears  to  possess  some  muscular  power ; 
its  heads  are  irre^ilarly  distribated  athwart  the 
surface  of  the  coat ;  a  mouth,  surrounded  by  mi- 
nute sharp  houks  within  a  ring  of  sucking  discs, 
occurs  on  the  front  part  of  each  head ;  and  the 
aevend  months,  by  means  of  their  hooks  and 
their  sucking  discs,  effect  the  animal's  parasiti- 
cal or  cntozootical  attachn^ent    Numerous  mi- 
nute bodies  adhere  to  the  innermost  layer  of  the 
coat ;  and  tiie  watery  looking  liqoid  whidi  flUe 
the  interior  is  generally  clear  but  sometimes  tur- 
bid,— and,  when  in  the  latter  condition,  it  con- 
tains a  number  of  very  small  entozouns.  The 
amali  bodies  on  the  inner  membrane  seem  to  be 


rudimental  or  foetal  hydatids ;  the  small  ento- 
zoons  in  tho  liquid  nppenr  to  he  those  fa'tal  bo- 
dies in  an  advanced  stage  toward  maturity ;  and 
the  boTflting  of  the  hydatids,  with  the  oonee- 
qucnt  exit  of  the  matured  f<xtal  bodies  from  the 
brain,  is  probably  the  cause  of  the  diffnpion  of 
hydatids  among  a  lluck, — the  fuctal  bodies  tailing 
apoa  the  Ho^e  Ibod,  and  finding  their  way 
through  the  stomach  or  otherwise  into  the  brain. 

Hydatids  occur  Bometimes  singly  in  either  the 
ventriclas  or  at  the  surface  of  the  brain,  some* 
times  In  twos  or  threes  within  the  ventiiole^— 
commonly  on  the  top  nf  one  cerebral  hemisphere, 
but  occasionally  within  the  substance  of  the 
cerebellum.  If  a  hydatidized  sheep  move  in  a 
circle,  he  is  supposed  to  be  inftsted  with  only 
one  hytiatii^  .and  to  h.-iv.^  this  on  the  side  tnwnrd 
which  he  moves,  and  probably  in  the  ventricle. 
But  "if  the  sheep  sometime  make  a  circle  in 
one  direction  and  sometimes  in  another,  we  may 
conclude  that  there  is  a  hydatid  in  each  hemi- 
sphere, and  when  the  animal  depresses  the  head 
and  moves  straight  forward,  stumbling  against 
everything  in  the  way,  it  is  probable  that  the 
hydatid  is  abont  the  middle  or  division  of  the 
brain,  and  if  the  sheep  throws  up  its  head,  has  a 
reeling  motion,  but  yet  moves  onwatds,  it  is  sup- 
posed that  the  hydatid  is  in  the  oerebellam  or 
the  fourth  ventricle."  fSpooner  on  Sheep  1  A 
softnett  in  the  skull  is  discernible  when  the  hy- 
datid lies  at  the  surboe  of  the  brain,  bat  not 
when  it  lies  in  the  ventridea  Bither  when  a 
large  hydatid  has  had  a  prolonged  lodgment,  or 
when  several  hydatids  lie  lodged  together,  very 
great  devastations  may,  in  varions  ways,  be  made 
upon  the  brain, — either  one  of  the  cerebral  lobes 
TTiny  bt?  nlnif>??t  totally  destroyed,  or  one  of  the 
ventricles  may  be  enormously  distended,  or  one 
of  the  perietal  bones  may  beoorae  so  exoesrively 
absorbed  as  to  oflte  astonishingly  Utile  xesistanoe 
to  the  touch. 

The  disease  caused  by  the  presence  of  the  hy- 
datid in  the  brain  of  iheep  is  popularly  called 
turn,  tumsick,  gig,  goggles,  staggers,  sturdy, 
Bturdy-gig,  blob-whirl,  and  giddiness.  Some  per- 
sons think  that  a  constitutional  predisposition  to 
it  exists  in  eases  of  sndi  adefeotlTe  form  of  head 
as  does  not  allow  due  space  for  the  normal  expan- 
sion of  the  brain ;  others  think  that  an  induced 
predisposition  to  it  is  created  by  bad  feeding,  by 
the  influMioe  of  wet  pastnres,  or  1^  the  effects  of 
consanguineous  breeding ;  and  all,  or  very  nearly 
all,  arc  agreed  that  liability  to  it  exists  chiefly 
among  sheep  of  less  than  1^  or  15  months  old, 
and  dimii^shes  during  the  second  year  of  sheep's 
age,  and  either  wholly  or  mainly  ceases  after  the 
close  of  the  second  year.  It  is  supposed  to  de- 
stroy nearly  a  million  of  sheep  every  year  in 
England  j  bat  it  prevails  much  more  ezteinsivdy 
in  France  and  other  Continental  countries  tlian 
in  Britain  ;  and  it  cuts  off  about  one  sheep  in 
every  fifty  iu  Germany. 

A  bydati^Qned  sheep  has  a  wandering,  unsteady, 
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staggering  gait,  and  a  dull,  low-spirited,  and  in- 
sane appearance.  He  carries  his  head  on  one 
side,  and  in  consequence  has  difficulty  in  feed- 
ing. He  appears  absent-minded,  and  sometimes 
stops  and  falls,  and  at  other  times  runs  career- 
ingly  across  the  field ;  and  after  he  has  been  for 
a  considerable  time  ill,  he  almost  always  moves 
circuitously  or  nearly  in  a  circle.  He  has  none 
of  the  ferocity  or  excessive  wildness  which  ac- 
companies other  cerebral  complaints ;  but  suffers 
a  heavy  languor,  is  mopingly  delirious,  and  even- 
tually pines  and  sinks  into  coma  or  convulsions. 
All  sheep  afTccted  with  hydatids  do  not  exhibit 
the  whole  of  these  symptoms, — or  at  least  do  not 
exhibit  them  in  a  prominent  or  very  noticeable 
degree  ;  yet  each  exhibits  quite  enough  to  enable 
any  ordinarily  skilful  observer  to  see  at  once 
what  is  wrong. 

Any  medicinal  appliance  for  the  reduction  and 
removal  of  hydatids  in  the  brain  is  utterly  use- 
less. The  brain  is  too  destitute  of  absorbent  ves- 
sels to  take  up  a  sufficiency  of  any  medicinal 
substance  for  producing  any  sensible  effect ;  and 
the  substance  of  the  hydatid  is  so  strongly  en- 
closed within  the  layers  of  the  entozoon's  coat  as 
to  defy  the  action  of  the  most  powerful  substance 
which,  with  any  safety,  could  possibly  be  intro- 
duced into  the  brain.  The  only  known  means  of 
cure,  and  perhaps  the  only  possible  ones,  are  such 
methods  of  violence  as  mechanically  rupture  the 
hydatid ;  and  most  of  these  are  both  exceedingly 
cruel  in  the  application,  and  imminently  precari- 
ous in  the  result.  Some  of  the  coarsest  and  most 
common,  suggesting  themselves  to  many  a  farmer, 
and  somewhat  recommended  by  the  great  facility 
with  which  they  can  be  practised,  are  to  wring 
severely  and  then  cut  off  the  ears,  to  drive  the 
sheep  with  violence  and  fury,  to  rally  and  worry 
and  torture  them  with  dogs,  or  to  inflict  some 
other  tormenting  and  most  exciting  barbarity, 
with  the  view  of  rupturing  the  hydatid.  But 
though,  in  some  instances,  these  methods  have 
had  a  considerable  degree  of  success,  they  have,  in 
other  instances,  immediately  killed  about  twenty 
times  more  sheep  than  they  have  cured.  Another 
method  almost  as  rude  and  much  more  cruel, 
though  appearing  to  be  somewhat  scientific,  is  to 
pass  a  wire  or  a  knitting-needle  or  a  trochar  up 
the  nostril  and  through  the  perforated  plate  of 
the  ethmoid  bone  into  the  brain.  But  if  the  in- 
strument deviate,  in  even  a  very  light  degree 
from  the  proper  path,  it  will  be  stopped  by  a  pro- 
jection of  the  frontal  bone  from  above  or  by  the 
solid  portion  of  the  ethmoid  bone  below,  and  will, 
in  conscfiuence,  cause  pain  and  perhaps  provoke 
inflammation  without  the  possibility  of  doing 
any  good ;  if  it  bo  carried  too  low,  it  will  injure 
1  the  sensible  portion  of  the  brain,  and  cause  the 
I  sheep  either  to  die  suddenly  or  to  endure  great 
:  agony ;  and  even  if  it  be  most  dexterously  and 
'  quite  faultlessly  used,  it  will  rupture  only  a  hy- 
datid situated  directly  in  its  way,  and  will  not 
I  disturb  one  situated  either  on  the  surface  or  on 


one  side,  and  will  in  any  case  occasion  consider- 
able tendency  to  inflammation.  Mr.  Hogg  pretty 
confidently  recommends  this  method ;  but  very 
few  intelligent  and  considerate  persons  will  1>c 
disposed  to  try  it.  A  much  more  scientific  and 
successful  method,  called  trepanning  or  trephin- 
ing, is  peculiarly  suited  to  every  case  in  which 
the  precise  situation  of  the  hydatid  is  known  k^r 
can  with  a  very  near  approach  to  certainty  be 
ascertained.  "  This  is  done  by  making  two  inci- 
sions so  as  to  form  when  united  the  letter  T  over 
the  somewhat  softened  part  of  the  skull  supposed 
to  cover  the  hydatid.  Turning  the  angles  of  the 
skin  back,  by  dissecting  them  from  the  bone,  the 
latter  is  now  to  be  pierced  by  a  trephine,  and  the 
portion  of  bone  removed.  This  done,  the  brain 
will  be  exposed,  and  the  hydatid,  if  at  the  part, 
will  rise  up  covered  by  the  dura  mater;  this 
must  also  be  cut  through  and  turned  back,  and 
the  parasite  punctured  with  a  fine  curved  needle 
carrying  a  thread.  As  soon  as  it  has  shrunk  up, 
it  may  be  gently  drawn  away  by  means  of  the 
thread,  and  the  dura  mater  and  skin  replaced 
over  the  part,  the  edges  of  the  latter  being  held 
together  by  a  stitch  or  two,  and  covered  with 
a  cap.  The  portion  of  the  bone  roust  not  be 
returned."  Mr.  Smith  of  Southam  repcat-edly 
performed  this  operation  with  success  ;  and  Sir 
Astley  Cooper  performed  it  upon  a  sheep  which 
he  afterwards  kept  for  many  years.  One  uf  the 
easiest  and  simplest  of  the  surgical  method!*, 
and  perhaps  also  the  moat  generally  successful, 
is  to  feel  for  a  soft  part  of  the  skull  so  as  to 
ascertain  with  tolerable  certainty  the  situation 
of  the  hydatid,  to  pierce  the  skull  and  its  in- 
teguments at  this  part  with  a  small  awl  so  as  to 
penetrate  the  hydatid,  and  to  pump  out  the 
hydatidous  liquid  by  means  of  a  small  syringe. 

The  prevention  of  tendency  to  the  hydatid  in 
flocks  of  sheep  is  of  greatly  more  consequence 
than  methods  of  cure.  The  tendency  is  not  bo 
great  throughout  Britain  at  present  as  at  a  for- 
mer period ;  and  as  it  seems  to  have  been  dimin- 
ished simply  by  general  improvement  in  stock- 
husbandry,  so  may  it  probably  be  annihilated 
merely  by  pushing  that  improvement  to  the 
utmost.  The  draining  of  pa.stures  is  one  great 
measure,  the  promotion  of  a  choice  state  of  herl>- 
age  is  another,  and  great  care  in  the  judicions 
and  suitable  selection  of  breeding -stock  is  s 
third ;  and  perhaps  these  three  matters  combined 
would,  if  properly  and  perseveringly  attended  to 
throughout  any  district,  speedily  put  an  end  to  the 
very  existence  of  hydatids.  The  sheep-farmer* 
in  many  parts  of  Continental  Europe  more  or 
less  protect  their  flocks  from  hydatids  by  the 
simple  but  inconvenient  and  comparatively  ex- 
pensive method  of  keeping  all  their  sheep  till 
after  the  completion  of  their  first  year  within 
sheds  or  houses.  An  alleged  means  of  both  euro 
and  prevention  is  recommended  by  Mr.  Qrvares 
of  Bakewell  in  the  Journal  of  the  Royal  Agricul- 
tural Society  of  England ;  and  though  it  seem* 
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empirical,  unm^ning,  and  altogether  unpromis- 
ing, it  may  be  maitioiiod  for  the  sake  of  anj 
I    sanguine  experimenter  who  may  wish  to  try  it 
I '     The  easiest  and  most  effectual  way,'*  says  Mr. 
I '  Greaves,  "  not  only  to  cure  it,  but  to  prevent  its 
t  progress,  is  to  ttke  some  common  tar,  and  place 
it  between  the  eyes  of  all  the  sheep,  spreading 
it  down  to  the  nose ;  and  it  a  asioniahing  to  find 
:    how  Boon  they  recover ;  nor  will  any  of  tito  other 
sheep,  having  the  tar  applied  in  thii  manner,  be 
liable  to  have  the  complaint." 

Hydatids  ooour  sometimes  in  young  cattle,  bat 
less  rarely  then  la  sheep,  and  eeldomer  in  Bri- 
than  on  the  Continent.    They  seldom  if 
ever  attack  cattle  of  more  than  IS  or  20  months 
old  i  and  they  occur  pretty  often  among  yoong 
!  oattte  inSwitierlaad.  The  symptoms  are  nearly 
I  the  same  as  in  sheep,  hut  are,  in  many  instanees, 
;  liable  to  be  mistaken  for  those  of  mere  tumours 
in  the  brain,  or  of  ctfuston  of  blood  on  the  brain. 
When  the  symptoms  are  doabtfid,  treatment 
'    proper  for  the  reduction  of  pressure  on  the  brain, 
'    such  as  repeated  bleeding,  physicking,  and  spare 
\    diet,  may  be  pursued,  with  considerable  hope  of 
I    snoeese;  Imt  when  the  symptome  deoidedly  indi- 
cate the  presence  of  hydatids,  either  trepan- 
ning or  piercing  with  tho  r>.'.vl  mny  be  practised 
■  <  as  in  the  case  of  sheep,  or — since  tho  prospect  of 
saooees  ie  feiy  email,  end  tiie  openltion  must 
j    unavoidably  inflict  much  torture — the  beast  may 
he  immediately  destroyed.— »/oJitrmitZ  of  tiit  Royal 
Agricultural  liociety  of  England. — QtuirteriyJour- 
nai  «f  Ayriadhuv, — Madtmu  on  Sheep. — ffogg't 

Cattle. — Blaine's  Vderimry  Art. 

H7DNUM.  A  genus  of  fungi,  of  the  hymeni- 
none  diTisioB,<^the  same  division  to  which  the 

;  agarics  or  mushrooms  belong.  About  90  "ppcies 
grow  wild  in  Britain,  and  upwards  of  70  species 
in  other  countries ;  and  three  of  the  indigenous 
spedes  are  esculent, — ^the  rufescent,  of  a  pinkish 

!  colour,  inhaldting  beech  woods, — ^the  imbricated, 
of  an  umber  colour,  inhabiting  pine  woods, — and 
the  repand  or  scaly,  of  a  yellowidi  ooloitr,  inha- 
biting miscellaneous  woods. 

IIYDRACID     An  acid  which  contains  hvflrn. 
gen  as  one  of  its  elements.  Most  of  the  salts 

i  whidi  ere  formed  by  a  hydnurfd  and  a  metallle 
oxide  are  so  constituted  as  to  hold  the  hydr  i:en 
of  their  acid  nnd  the  oxygen  of  their  base  in  the 
exact  proportions  to  constitute  water ;  and  they 
are  liable  to  enoh  a  ooanterplay  of  affinitiee  as 
brings  their  elements  into  new  or  altered  oom- 
binntif)TT?.  The  hydrochlorate  of  soda,  for  exam- 
ple, experiences  such  a  behaviour  of  affinities 
when  it  is  undergoing  crystalHiation  as  oonverts 
it  into  chloride  of  sodinm. 
HYDRANGEA.  A  genus  of  hardy,  deciduous, 

I    ornamental  shrubs,  of  the  saxifrage  order. 

The  arberesoent  q^eeies,  M.  arBofwemi^  Is  a 
native  of  yii|;inia,  and  was  introduced  about 
110  years  ago  to  Britain.    It  seldom  attains  a 
[  height  of  more  than  3  or  4  feet ;  yet,  with  ordi- 

1  !  


HYDRANGEA.  773 

nary  good  treatment,  in  any  suitable  situation, 
it  is  easily  coaxed  up  to  the  height  of  6  or  8  liwt. 
It  fnr'Tis  itanjf  into  n  rr"':;-iilnr  head,  and  has  a  very 
bushy  and  compact  outline,  and  presents  a  highly 
interseting  and  decorative  appearance.  But 
either  it  or  any  of  the  other  species,  is  quite  out 
of  place  as  a  common  honso  plant,  and  has  an 
aspect  of  excessive  cuarseness  when  potted  in 
Joztapoflitfoii  witii  a  getaainm  or  a  AuMbia,  tad 
makes  incomparably  the  be^^t  ni:ure  on  the  cor- 
ner of  a  lawn  or  in  the  border  of  a  shrubbery. 
The  root  of  the  arborescent  hydrangea  is  fibrous 
and  spreading.  The  stems,  or  nuther  radical 
branches,  are  numerous,  soft,  pithy,  and  lipieouB, 
— much  more  voluminous  than  lofty, — green  and 
quadranguhur  when  young,  and  of  a  fine  brown 
odour  iribcB  eU.  The  leares  ooustitate,  in  the 
aggregate,  a  very  rich  .aad  inporfng  body  of 
foliage ;  they  have  a  fine  frrenn  colour  on  their 
upper  surface,  and  are  somewhat  downy  on  their 
underrarfiMe;  they  ate  nearly  heart-i^iqted,  but 
end  in  an  acute  point,  and  are  serrated  on  their 
edges;  they  stand  on  long  footstalkp,  opposite  to 
each  other,  on  the  branches ;  and  on  a  dry  soil, 
th^maybe  not  more  thaafiiadiei  in  length, 
and  scarcely  H  inch  in  breadth, — while,  on  a 
rich  moist  soil,  they  may  be  nearly  4  inche<<  in 
icngtii  and  2(  inches  in  extreme  breadth.  <  The 
dowers  are  prodneed  in  t^ery  lavtge  corymbeee 
bunches,  and,  when  seen  at  the  distance  of  a  few 
feet  or  a  few  yards,  have  a  singularly  showy  and 
grandly  imposing  appearance ;  they  come  out  at 
the  end  of  every  brandh,  and  bloom  in  Jnly  and 
August;  and  they  have  a  whitish  colour  and 
an  agreeable  odour.  This  species,  especially 
when  growing  ia  open  moist  ground,  propagates 
itself  so  apidly  bf  means  of  its  spreading  roots, 
and  of  ramose  stems  which  rise  from  them,  that 
more  young  plants  of  it  than  are  almost  ever 
wanted  may,  at  any  time,  be  obtuned  without 
any  aid  from  art;  yet,  when  requisite,  it  may 
also  be  propnp^tcd  by  layering.  A  variety  of  it 
called  the  two-coloured,  H.  a.  ditcolor,  occurs  in 
mne  eoDeotiona;  but  its  two-colmiredness  has 
refenoM^  not  to  the  flowers,  but  to  the  leaves. 

The  iTfirden  ppncies,  Hydrangea  horteii.':'^.  cnllcd 
by  some  botanists,  Uortama  cpuloidea,  is  a  native 
<tf  China,  and  wm  introdnoed  about  60  years  ago 
to  Britain.  It  usoaOy  attains  but  about  half  the 
hoitrht  of  the  arborescent  species;  yet  is  a  main 
favourite  with  cultivators,  both  because  it  blooms 
from  spring  till  mid-antomn,  and  beeause  it  poi- 
sesses  the  extraordinary  and  very  interesting 
property  of  varying  the  tint  of  its  flowers  with 
the  chemical  properties  of  the  soil  in  which  it 
growa  The  nonudoolonr  of  its  flowers,  4Mr  that 
which  they  possess  in  its  natural  or  best-loved 
soil  of  peaty-loam,  is  pink  ;  but  the  colour,  when 
it  grows  in  a  compost  of  two-thirds  of  sandy  loam 
and  Mie-third  of  ftesh  sheep's  dung,  especially 
when  it  also  receives  waterings  of  an  inflision  <rf 
sheep's  dun cr.  ip  nlwavshbie;  a  pleasing  variety 
of  shades  results  troiu  gruwiog  it  in  soil  mixed 
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with  pcat-ashca  or  pitch-pine  ashes,  and  water- 
ing it  with  8oap-BU(U;  aud  exc««>diQgl/  brilliant 
hues  ue  obtained  hy  i^rofwiiig  it  in  a  comport  of 
one-half  garden  moald,  one-fonrth  cnnr?f  nnnri. 
and  one-foortli  hotbed  manore,  and  wat«riog  it 
iritb  tbe  eolatioQ  of  a  table-epoonfnl  of  nltpetre 
and  half  a  table-spoonful  of  oxide  of  iron  in  an 
ordinary  pailftil  of  water.  Thie  apeoiea  is  ptof*- 
gatcd  from  cuttings. 

The  snow-white  apeeleir  B.  mbm^  was  intro- 
duced about  CO  years  a^o  from  Carolina.  It  ia 
aoarodly  so  tail  as  the  arborescent  species,  but 
blooms  abontthenmeperiod.  Atmoothiah>leaTed 
yariety  of  it,  //.  u.(]In?^U'i,  occurs  in  some  collec- 
tions.— The  heart-leaved  species,  II.  eordata,  was 
introduced  about  40  years  ago  from  Carolina. 
It  is  considerably  taller  than  the  aiborescont 
species,  and  blooms  aboat  the  mmc  period. — 
The  oak-leaved  species,  M.  quetvi/olia,  was  intro- 
dneed  about  44  yeate  ago  from  Florida.  It  bat 
a  height  of  about  4  feet,  blooms  from  JoBO  till 
September,  and  is  propagated  from  cuttings. 

H7DRATB.  A  salt,  an  earth,  an  add,  or  any 
other  compound  substance  containing  a  definite 
proportion  of  water  in  combination  with  its  other 
principles.  Chalk,  for  example,  is  hydrate  of 
lime;  the  rtfongert  TitrioHo  aoid  of  eommeroe  Is 
hydratn  of  sulphuric  acid  ;  and  all  salts  which 
contain  water  of  dystallization  are  hydrates  of 
their  respeotive  bodies. 

HYDRAULICS.— from  wbr,  water,  and  avlot, 
a  pipe,  referring  to  the  movement  of  wnter  in 
certain  musical  instruments  used  by  the  Oreeks, 
— that  branoh  of  hT&odjnamioe  wUeh  baa  tut 
its  object  the  investigation  of  the  motions  of 
liquids,  the  mean*  bj  which  they  are  produced, 
the  hwi  hf  whidb  tiiey  are  x^gaiated,  and  the 
force  or  effect  which  they  exert  agaiut  tilam- 
•elves  or  af^inst  solid  bodies 

This  subject  naturally  divides  itself  into  three 
heads:  1.  the  effects  which  take  place  in  the 
natural  flowing  of  fluids  thronLrh  the  various 
ducts  or  channels  which  convey  them;  8.  the 
ar^eial  means  of  producing  motton  in  fluids, 
and  destroying  their  natural  equilibrium  by 
means  of  pumps  and  various  hydraulic  engines 
and  machines ;  and  (i.  the  force  and  power  which 
may  b«  derived  from  fluids  in  motion,  whether 
that  motion  be  produced  naturully  or  artificially. 

The  particles  of  fluids  are  found  to  flow  over 
or  amongst  each  other  with  less  Metion  tlian 
over  solid  substances ;  and  as  each  particle  is 
under  the  influence  of  gravitation,  it  follows  that 
no  quantity  of  homogeneous  fluid  can  be  iu  a 
state  of  rest,  unless  every  part  of  its  sur&ce  is 
on  a  level,  that  is,  not  a  Icvol  plane,  but  so  far 
convex  as  that  every  part  of  the  surface  may  be 
eqnallj  distant  from  tbe  eentre  of  the  earth. 

As  the  particles  of  all  rHjuids  f^vitate,  any 
vessel  containing  a  liquid  will  be  drawn  towards 
the  earth  with  a  power  equivalent  to  the  weight 
it  contains,  and  if  the  quantity  of  the  fluid  he 
doubled,  tripled,  4m.,  the  gravitating  infloenoe 
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will  be  doubled,  tripled,  &c.  The  pressntrc  of 
duids  is,  therefore,  simply  as  their  heights,— & 
oireamslaaee  of  great  importanoe  in  tihs  esn^ 
Ftruction  of  pumps  and  engines  for  raisin";  water. 
As  liquids  gravitate  iDdependeotly,  if  a  hole  be 
made  in  the  bottom  of  tiie  veswl,  the  Bqmd  will 
flow  out,  those  particles  dirsetly  over  the  hob 
being  dischnrc;ed  first.  Their  motion  causes  a 
momentary  vacuum,  into  which  the  partick* 
tend  to  flow  firom  all  direetiona,  and  thos  tbe 
whole  mass  of  the  water,  and  not  merely  th« 
perpendicular  column  above  the  orifice,  is  set  in 
motion.  If  the  liquid  Ms  perpendievhrly,  ils 
descent  will  be  accelerated  in  the  same  inaiuier 
as  that  of  falling  solid  bodies.  When  water  flows 
in  a  current,  as  in  rivers,  it  is  in  consequence  of 
the  inclination  of  the  channel,  and  its  motion  is 
referrible  to  that  of  solids  descending  an  indinfi 
plane;  but,  from  want  of  cohesion  aniDDg  iu 
partieise,  the  motions  are  more  irregular  IhsB 
those  of  Bolii'',  and  involve  some  diflicult  qupf- 
tions.  The  friction  between  a  solid  and  the  lar- 
face  on  which  it  moves  can  be  accurately  ascer- 
tained ;  but  this  is  not  the  case  with  Uqaidg. 
one  part  of  which  may  be  moving  rapidly  and 
another  slowly,  while  another  is  stationary. 
This  is  observaUe  in  riven  and  i^pee,  where  tbe 
water  in  the  centre  nio\-i  s  ^vith  i^reatcr  rapifJity 
than  at  the  sides,  so  tliat  a  pipe  does  not  dis- 
cbarge as  much  water  in  a  given  time,  in  pro- 
portion to  its  magnitude  aa  theoretical  calcola- 
tion  would  lead  us  to  suppose.  Aa  water,  in 
descending,  follows  the  same  laws  as  other  fall- 
b«  bodies,  its  motion  will  be  aaeeieiated:  is 
rivers,  therefore,  the  velocity  and  quantity 
charged  at  different  depths  would  be  as  tk 
aquars  roots  of  thooe  depths,  did  not  the  iHe- 
tion  against  the  bottom  check  the  rapidity  of 
the  flow.  The  same  law  applies  to  the  spouting 
of  water  through  jets  or  ot^utages.  Thus,  if  a 
hole  be  made  in  the  side  of  a  vessel  of  water,  tbs 
water  at  this  orifice,  which  bef<  ro  tvns  only 
pressed  by  the  simple  weight  of  the  perpendies- 
Ut  eolumn  above  it,  will  be  pressed  bj  thsisM 
force  as  if  the  water  were  a  solid  body  descend- 
ing from  the  surface  to  the  orifice ;  that  is,  ai 
the  square  root  of  the  distance  of  those  two 
points ;  and,  in  the  same  way,  water  issuing  from 
any  other  orifices,  will  run  in  quantities  and 
velocitiee  proportionate  to  the  square  root  of 
their  depths  bdow  the  eurlhoe.  Vow,  the  qsaa* 
tity  of  water  spouting  from  any  hole  in  a  (ri^e" 
time,  must  be  as  the  velocity  with  which  it 
flows ;  if,  therefore,  a  hole  A  be  four  tinui  si 
deep  below  the  surfiace  as  a  hole  B,  it  follows 
that  A  will  discharge  twice  as  much  water  in  a 
given  time  as  B,  because  two  is  the  square  root 
of  four.  Ahde  itttheoentreof  sttdbaeolsfla 
of  water,  will  project  the  w.iter  to  the  great?»l 
horizontal  distance  (or  range),  which  will  b« 
e<{ual  to  twioe  the  length  of  the  column  of 
tho  orifice  is  the  centre.  In  like  manner,  two 
jets  of  water,  spoutii^  turn  holes  at  equal 
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I  (^5?tnnceB  above  fin3  below  the  central  orifice, 

I I  will  be  tlkrown  equal  horizontal  dutances.  The 
path  «f  ikn  spouting  liquid  will  always  be  a 
parabola,  because  it  is  impelled  by  two  forces, 
the  one  horizoatalt  aad  the  other  (gfavilatkMi) 
perpendicular. 

i     The  teeoad  dividMi  of  the  mlijjeol,  meDtUmed 
in  the  beginning  of  this  article,  U  of  the  greatest 
practical  utility,  as  embracing  an  account  of  tho 
Tariotts  pampe  and  machines  which  have  been 
enployeil  to  niee  water;  ttud  nannennu  as 
these  najr  appear,  it  will  be  found  that  they 
may  all  be  comprehended  under  four  general 
heads:  1.  Those  machines  in  which  water  is 
Itffeed  in  vends  hj  the  applicatloit  of  aome  me- 
dianieal  force  to  them.  The  earlier  hydraulic 
machines  were  constructed  on  this  principle, 
which  is  the  simplest;  such  are  the  Persian 
wheel,  ooneliling  of  upright  b«eketi  attaohed 
to  the  rim  of  a  wheel,  moving  in  a  reservoir  of 
writer ;  the  bucket?  are  filled  at  bottom,  as  they 
pass  through  the  water,  and  emptied  at  top,  so 
that  the  water  Is  raised  •  height  equal  to  tiie 
diameter  of  the  wheel.  The  wheel  may  be  turned 
by  living  power,  or.  if  ia  nmning  water,  by  fas- 
tening float-boards  to  tiie  circumference.  The 
Awhimwdian  sorew,  flie  1melrat«iiglne  or  ehaia- 
pump,  and  the  mpe-pump  of  Vera,  are  modifica- 
tions of  the  same  principle.    2.  The  next  class  of 
machines  arc  those  in  which  the  water  is  raised  by 
the  pressure  of  the  atmosphere,  and  oonprises 

all  those  machines  to  which  the  narao  of  rump 
is  more  particularly  applied.   See  Pump.  These 
act  entirely  by  removing  the  pressure  of  the 
atmosphere  from  the  surface  of  the  water,  whioh 
may  thu"?  hp  raised  to  the  height  of  about  32 
feet.  See  Atmosphere,  Aib.   Whenever  it  be- 
ooBes  naosiiary  to  raise  water  to  greater  heights, 
3.  the  third  olass  of  machines,  or  those  which  act 
by  oAmr»r(»58ion  on  the  water,  either  immediately 
or  by  the  intervention  of  cowiensed  air,  are  em- 
ployed. All  pumps  of  this  deseription  are  called 
forcinff-piuiii^   Although  atmospheric  pressure 
if?  not  necessary  in  the  cons^trnctii'm  cif  f.ircin^- 
pumps,  it  is,  in  meet  cases,  resorted  to  for  raising 
the  water,  in  the  first  place,  into  the  hodj  of  tiie 
pump,  where  the  forcing  action  takes  place.  In 
machines  of  this  kind,  the  water  may  be  raised 
to  any  height  4.  The  fourth  class  of  hydraulic 
nuudiines  fbr  raising  water,  oonnsts  of  sooh  en- 
gines  as  act  either  by  the  weight  of  a  portion  of 
the  water  which  they  have  to  raise,  or  of  any 
other  water  that  <^  be  used  for  such  purpose, 
or  bj  its  oentrifbgal  (broe,  momentam,  or  other 
lUltanl  powers ;  and  this  class,  therefore,  includes 
some  very  beautiful  and  truly  philosophical  con- 
trivances, too  numerous  for  us  to  describe.  The 
Songarian  maehine,  the  centrifugal  pump,  and 
tlMS  water-ram,  are  among  the  number. 

The  third  general  division  of  the  subject  re- 
lates to  the  means  by  which  motion  and  power 
maj  he  oblaiiied  from  liquidi,  and  indodes  the 
gemmX  comiibiaftloa  of  wntsr-wheda  and  other 


j  contrivances  for  moving  machinery.  Motion  is 
generally  obtained  from  water,  either  by  expos- 
ing obstodes  to  the  aoticii  of  its  eurrent,  as  In 
water-wheels,  or  1^  arresting  its  progress  in 
moveable  buckets,  or  receptacles  which  retain  it 
during  a  part  of  ita  descent.  Water-whccls  have 
three  denominations,  depending  onthdrpartkm- 
lar  construction,  on  the  manner  in  whioh  they 
are  set  or  used,  and  on  the  manner  in  which  the 
water  is  made  to  act  upon  them ;  bat  all  water- 
wheels  oonrist,  in  oommon,  of  a  hollow  cylinder 
or  drum,  revolvimg  on  a  central  axle  or  qlndle, 

.  from  which  the  power  to  be  used  is  communi- 
cated while  their  exterior  surface  is  covered  with 
vanes,  ioat-hoard%  or  cavities,  opon  whioh  the 
water  is  to  act.  The  undershot  wheel  is  the 
oldest  constniction  of  this  kind ;  it  is  merely  a 
wheel,  furnished  with  a  aeries  of  plane  surfaces 
or  floats  projecting  fnm  its  dreamferenoe,  for 
the  purpose  of  receiving  the  impulse  of  the 
water  which  is  delivered  under  the  wheel.  As 
it  acts  chiefly  by  the  momentum  of  the  water, 
the  podtlve  weight  of  which  is  scarody  called 
into  action,  it  is  only  proper  to  be  used  where 
there  is  a  great  supply  of  wnt<;r  always  in  mo- 
tion. It  is  the  cheapest  of  all  water-wheels, 
and  is  mors  appUoablo  to  riTers  in  their  natoral 
state  than  any  other  form  of  the  wheel ;  it  is  also 
useful  in  tide-current?,  whoro  the  water  seta  in 
oppo&ite  directions  at  dilicrunt  times,  because  it 
reodfes  ths  impulse  equally  wdl  ca  dther  dde 
of  its  floats.  In  the  overshot  wheel,  the  circum- 
ference is  furnished  with  a  series  of  cavities  or 
buckets,  into  which  the  water  is  delivered  from 
above.  The  buckets  on  one  side,  being  erect, 
will  be  loaded  with  water,  and  the  wheel  will 
be  thus  set  in  motion ;  the  mouths  of  the  loaded 
buckets,  bdng  thus  tamed  downwards  by  the 
revelation  of  the  wheel,  will  be  <  nij^tied,  while 
the  empty  buckets  are  successively  brought  under 
the  stream  by  the  same  motion,  and  filled.  The 
brea^whed  differs  from  this  in  lecdTing  the 
water  a  little  below  the  level  of  the  axle,  and 
hni  flmt?  in^torid  of  buckets.  In  these  two 
wheels,  the  weight  and  motion  of  the  water  are 
used,  as  wdl  as  its  momentum,  and  a  much 
greater  power  is,  therefore^  produced  with  a  less 
supply  of  water  than  is  necessary  for  the  under- 
shot wheel  In  order  to  permit  these  wheels  to 
woilc  irith  freedom,  and  to  the  greatest  advan- 
tage, it  is  neoenary  that  the  back  or  tail  water, 
as  it  is  called,  or  that  which  is  discharged  from 
the  bottom  of  the  wheel,  should  have  an  unin- 
terrupted passage  off;  iioir  otherwise  it  aooumn- 
lates,  and  forms  a  resistance  to  the  flont-boardai 
One  of  the  simplest  methods  of  removing  it  con- 
sists of  forming  two  drains  through  the  masonry, 
on  eadi  dde  of  the  water-whed,  so  as  to  permit 
a  portion  of  the  upper  water  to  flow  down  into 
the  tail,  in  front  of  the  wheel.  The  water  thus 
brought  down  with  groat  impetuosity,  drives  thu 
tait>water  before  it,  and  Ibrms  a  bdlow  place,  in 
which  the  whed  works  freely,  evwi  if  the  state 
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of  the  water  be  Buch  that  it  wonid  otherwise 
form  a  tailing  of  from  12  to  18  iaches.  The 
drains  maj  bo  closed  whcncTer  the  water  is 
scarce.  Numerous  other  contrivances  are  in 
use,  which  our  limits  will  not  permit  as  to  de- 
scribe. In  Barker's  centrifugal  mill,  the  water 
does  not  act,  as  in  the  contrivances  above  no- 
ticed, by  its  weight  or  momentum,  but  hj  its 
centrifugal  force  and  the  reaction  that  is  pro- 
duced by  the  flowing  of  the  water  on  the  point 
immediately  behind  the  orifice  of  discharge.  It 
consists  of  a  revolving  vertical  tube,  which  re- 
ceives the  water  at  top,  and  at  the  bottom  of 
which  is  a  horizontal  tube,  extending  on  each 
side  of  it,  and  having  apertures  opening  in  oppo- 
site sides,  near  the  ends.  The  water  spouting 
from  these  apertures  keeps  up,  by  its  reaction,  a 
constant  rotary  motion. 

HYDRIODATE.  A  chemical  compound  of 
hydriodic  acid  and  either  an  alkali  or  an  alka- 
line earth.  Hydriodic  acid  is  a  chemical  com- 
pound of  hydrogen  and  iodine ;  and  hydriodates 
are  interesting  or  valuable  mainly  on  account  of 
the  latter  of  these  elements.  Sqb  the  article 
loDixE.  Hydriodate  of  potash  is  an  important 
form  of  exhibiting  iodine  in  medicine,  and  has 
a  place  in  the  Dublin  pharmacopoeia ;  but 
though  it  both  occurs  natively  and  can  easily  be 
made  artificially,  it  exists  only  in  the  state  of 
solution,  and  is  resolved  by  crystallization  into 
water  and  the  iodide  of  potassium.  The  medi- 
cinal uses  of  this  hydriodate  are  the  same  as 
those  of  iodine. 

IIYDR0CHARI8.   See  Fboobit. 

HYDROCEPHALUS.  See  Wateb  -  iir  -  the 
Head. 

HYDROCHLOA.  A  genus  of  hardy  grasses, 
of  the  glyceria  tribe.  It  is  a  recently  consti- 
tuted genus,  and  comprises  only  three  indigen- 
ous species  and  one  exotic  species ;  and  its  name 
hydrochloa  signifies  '  water-grass,'  and  alludes  to 
the  aquatic  character  of  its  best-known  species, 
Jltfdrochloa  cujxuUiea,  called  by  some  botanists 
Gltfceria  aquatica,  and  by  others  Poa  aquatica, 
and  noticed  in  our  article  Gltceria. — The  mari- 
time or  sea- side  species,  Hydrochloa  maritima,  also 
ranked  by  some  botanists  as  a  glyceria  and  by 
others  as  a  poa,  is  a  perennial-rooted  weed  of  the 
salt  marshes  of  Britain,  usually  about  12  or  14 
inches  high,  and  flowering  in  June  and  July. — 
The  distant  species,  JlydrocMoa  dittans,  likewise 
ranked  by  some  botanists  as  a  glyceria,  and  by 
others  as  a  poa,  is  a  perennial-rooted  weed  of  the 
pastures  of  Britain,  usually  about  2()  inches  high, 
and  flowering  in  July  and  August. — The  reedy 
species,  JJj/drochloa  arundinacea,  was  introduced 
about  26  years  ago  from  the  Caucasian  Moun- 
tains ;  it  is  perennial  -  rooted  and  thoroughly 
aquatic ;  and  it  usually  attains  a  height  of  6  or 
7  feet,  and  flowers  in  July. 

UYDROCOTYLE.    See  Pe55Twort. 

HYDROCYANIC  ACID.   See  Phur«ic  Acm. 

HYDROGEN,  a  simple  non- metallic  body, 
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forming  acids  by  its  union  with  chlorine,  iodine 
and  bromine,  and  hencu  termed  an  aciditiable 
body,  and  producing  water  by  its  combination 
with  oxygen,  in  allusion  to  which  the  name 
hydrogen  has  been  applied. 

The  most  simple  state  in  which  we  can  pro- 
cure it  is  in  that  of  a  gas,  i.  e.,  in  union  with 
caloric,  and  possibly  with  electricity  and  light. 
To  cfluct  this,  water  h  always  employed ;  and  one 
of  the  following  arrangements  is  adopted :  water 
in  the  state  of  vapour  is  passed  over  metallic 
iron  heated  to  redness,  by  adjusting  a  retort^ 
half  filled  with  this  fluid,  to  one  extremity  of  an 
iron  tube  containing  clean  iron  wire,  and  laid 
across  a  heated  furnace,  the  other  extrcmitj 
having  a  bent  tube  connected  with  it  and  dip- 
ping under  the  shelf  of  a  pneumatic  cistern ;  the 
water  in  the  retort  is  made  to  boil  briskly,  and 
the  steam  to  come  in  contact  with  the  heated 
iron  ;  upon  which  hydrogen  gas  is  copiously  dis- 
engaged, and  collected  in  the  pneumatic  appar^ 
tus.   Or,  slips  of  sheet  zinc,  iron  filings  or  turn-  ' 
ings,  or  small  iron  nails,  are  introduced  into  a  i 
small  glass-bottle  with  a  bent  tube,  or  into  a  com- 
mon retort,  upon  which  sulphuric  acid,  diluted 
with  five  or  six  times  its  weight  of  water,  is 
poured;  eflfervesence  ensues,  and  the  escaping 
gas  may  be  collected  in  the  usual  manner.    One  | 
troy  ounce  (4^  grains)  of  zinc  gives  35G  oz.  .1 
measures  =  about  <j7G  cubic  inches;  and  1  I 
ounce  of  iron,  412  oz.  measures  =  762  cubic 
inches,  of  hydrogen  gas.  The  hydrogen  obtained 
in  these  processes  is  not  absolutely  pure.    The  j 
gas  evolved  during  the  solution  of  iron  ia  con-  I 
taminated  by  a  compound  formed  from  hydrogen  i 
and  the  carbon  contained  in  the  iron.    This  | 
compound,  which  is  a  volatile  oil,  is  removed  bj  .  I 
transmitting  the  gas  through  alcohol   The  gas  | 
obtained  by  means  of  zinc  is  more  free  from 
impurities ;  though  the  small  proportion  of  sul- 
phur and  carbon  still  remaining  in  the  zinc  of 
commerce,  gives  rise  to  the  same  compound  as 
in  the  former  case,  and  also  to  a  sulphuretted 
hydrogen.    The  impurities  in  this  instance  are 
removed  by  passing  the  gas  through  a  lolutiun 
of  caustic  potash. 

Thus  purified,  hydrogen  gas  has  neither  taste  i 
nor  odour;  it  is  colourless,  and  the  lightest  of  I 
all  ponderable  matter  known,  its  specific  gravity  '  | 
being  0*068,  that  of  the  atmospheric  air  being 
I'OOO,  or  about  14j^  times  lighter  than  common 
air.   This  remarkable  levity  allows  it  to  ascend 
with  the  greatest  readiness  through  all  liquids 
and  gases,  and  is  the  cause  of  its  being  employed 
to  fill  balloons;  which,  notwithstanding  the 
weight  of  the  materials  of  which  they  are  con- 
structed, are  sufficiently  light,  compared  with 
the  atmosphere,  to  rise  to  very  great  elevations, 
or  until  they  meet  with  a  medium  whose  density  ' 
is  such  as  to  render  them  stationary.  Hydrc^en 
gas  is  a  i>owerful  refractor  of  light,  and  has  hith- 
erto resisted  all  attempts  to  compress  it  into  a  i 
liquid.    It  is  sparingly  absorbed  by  water,  100 
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cabic  inches  of  that  liquid  dissolving  aboat  1| 
of  the  gas.   It  is  incapable  of  supporting  respi- 
ration ;  nor  is  it  a  supporter  of  oombustioa ;  tor 
wkea  ft  Vghted  taper  ii  paned  up  into  an  in- 
verted glass  full  of  hydrogen  gas,  it  is  immedi- 
ately extinguished.    But  its  most  characteristic 
property  is  that  uf  its  ixifl&mtuability,  though, 
like  other  oomlMiitibles,  il  veqnires  the  aid  of  a 
supporter  for  enabling  its  cnmbn?tiVi!c?  to  take 
place.   This  is  eKemplified  by  bringing  a  lighted 
candle  or  taper  to  the  mouth  of  a  narrow  jar,  or 
wide-mouthed  bottle,  filled  with  the  gas;  it  is 
immediately  k indie il  hnt  only  burns  where  it  is 
in  contact  with  the  air,  the  combustion  going  on 
quietly  in  fuecessive  strata  fVom  the  ortfiee  to 
tte  boMom  of  th  vlhscL   Mingled  with  oxygen 
gas,  no  action  takes  place  so  long  as  the  com- 
pound remaiiis  sold ;  but,  on  the  approach  of  a 
iline,  tin  whole  it  kindled  al  the  fame  iofltaal; 
a  flash  of  light  passes  through  the  mixture,  fol- 
lowed by  a  violent  explosion.    The  report  is  the 
loudest  whea  the  proportions  ol>served  in  the 
■riztwe  are  two  volnmet  of  hydrogen  and  one 
of  oxygen.   The  same  phenomena  take  place, 
though  less  strikintrW,  when  atmospheric  air  is 
substituted  fur  oxygen  gas;  in  the  latter  case, 
howeier,  the  proportloae  are  two  meainrai  of 
hydrogen  to  five  or  six  of  air.   And  not  only  is 
hydrogen  gas  inflamed  when  in  contact  with  air 
or  oxygen  gas  by  the  contact  of  a  burning  taper, 
hat  if  a  eolid  bod j  boated  to  redneei,  and  Ij 
the  electric  spark.    If  a  jet  of  hydrogen  be 
dplivfTod  upon  recently  prepared  pp  ingy  plati- 
num, this  metal  very  quickly  becomes  red-hot, 
aadtheneetetretothegai.  Ike  eleeteie  tpaik 

ceases  to  cause  detonation  when  the  cxplnsive 
mixture,  formed  of  two  mnnsnres  of  hj  ir  iK'  n  to 
one  of  oxygen,  is  diluted  with  12  times  its  vol- 
anM  of  air,  14  of  oi^gen,  or  9  of  bydngen,  or 
whnn  it  is  expanded  to  IB  times  its  bulk  by 
dimini&hed  pressure.   Sudden  and  violent  com- 
pression, likewise,  caoeefl  an  explosion  of  the 
explosive  mixture;  apparently  from  the  heat 
emitted  durincr  the  opcrntion  ;  f  r  an  equal  de- 
gree of  condensation,  slowly  produced,  has  not 
the  same  effeet.  Whai  the  action  of  heat,  the 
eleettio  epark  and  epongjr  pbtinnm  no  longer 
ca'isp  an  explosion,  n  silent  and  gradual  combina- 
tion between  the  gases  may  still  be  occasioned 
by  them.    Oxygen  and  hydrogen  gaaee  unite 
slowly  with  one  another  when  exposed  to  a  tern- 
poratiire  above  the  boiling  point  of  mercury,  and 
beluw  that  at  which  glass  begins  to  appear  lumi- 
BOtu  in  the  dark.  An  eKploeive  miztnre^  dilated 
with  air  to  too  great  a  degree  to  explode  by  elec- 
tricity, is  made  to  unite  eilently  by  a  succeBsion 
of  electric  sparks.  Spongy  platinum  causes  them 
to  unite  dowly,  though  mixed  with  lOO  times 
their  bulk  of  oxygen  gas.   A  very  high  tempera- 
ture is  excited  by  the  combustion  of  hydrogen 
gae,  espcdally  when  it  is  burned  in  oxygen  gas, 
M  in  Uie  eompottnd  Uow-pipe  of  Dr.  Ilare. 
Water  ia  the  eek  prednot  of  tiio  eombaetion 
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of  hydrogen — a  fact  first  demonstrated  by  Caven- 
dish, who  burned  oxygon  and  hydrogen  gases  in 
a  dry  glass  vessel,  and  obtained  a  quantity  of 
pare  water  exaetly  equal  to  that  of  the  gases 
which  had  disappeared  during  the  experiment. 
The  synthetic  proof  of  the  composition  of  water 
is  obtained  also  by  detonating  two  measures  of 
hydrogen,  mixed  ^th  one  of  oxygen,  in  n  tube, 
over  the  mercurial  cistf^m;  the  whole  is  con- 
densed into  water.  Lavoisier  first  exhibited 
the  composition  of  water  analytically,  by  passing 
a  known  qnantity  of  watery  vapour  over  metal- 
lic iron  heated  to  redness  in  a  gla«s  tuhe.  Hy- 
drogen gas  was  disengaged ;  the  metal  in  tbe 
tube  was  oxydized ;  and  the  weight  of  the  hy- 
drogen, added  to  tiie  increase  which  the  iron 
had  experienced  from  comV-ining  with  oxygen, 
exactly  corresponded  to  the  quantity  of  water 
whioh  had  been  deeempoeed.  Its  eompoeltion 
by  volume  is  very  clearly  shown  by  galvanism. 
On  resolving  water  into  its  elements  by  this 
agent,  and  collecting  them  in  separate  vessels, 
two  measures  of  hydrogen  to  one  of  oxygen  are 
obtained;  and,  on  the  other  hand,  these  gases, 
when  inflamed  by  the  ele<-trir  spark,  nnite  in 
the  euot  ratio  of  one  to  two,  whatever  may  be 
their  vektlfo  i|aantity  in  the  mixtnra.  H^moe 
the  compodtion  of  water,  bj  wsS^t  and 
anN^is>> 
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The  processes  for  procuring  a  supply  of  hydrorron, 
described  at  the  commencement  of  the  present 
artide,  will  now  bo  tetsiUgibleu  The  first  is 
founded  on  the  fact  that  ir  n,  nt  a  rod  heat, 
decomposes  wnter,  the  oxygen  of  which  unites 
with  the  metal,  while  the  hydrogen  gas  ia  set 
free.  That  tbo  hydrogen  which  ie  evolved  when 
zinc  or  iron  put  into  dilute  sulphuric  acid,  is 
derived  from  the  water,  is  obvious  from  the  con- 
sideration, that  of  the  three  substances,  iron  or 
zinc,  sulphuric  add,  and  water,  the  last  is  the 
only  one  which  contains  hjflrr:ren.  The  product 
of  the  operation,  besides  hydrogen,  is  the  sul- 
phate of  the  protoxide  of  iron,  if  iron  is  used,  or 
of  the  oxide  of  sine,  when  sine  is  employed. 
Hydrogen,  therefore,  is  one  of  the  most  abun- 
dant substances  in  nature.  It  forms,  as  has 
been  stated,  eight-ninths  of  water ;  bendee,  with 
carbon  and  oxygen,  it  enters  into  the  composi- 
tion of  all  vegetable  suhstrvnoes;  and,  with  oxy- 
gen, carbon  and  nitrogen,  it  forms  a  part  of  all 
animal  snbstanoes.  Large  quantities  of  it,  often 
united  with  more  or  less  of  carbon,  are  continu- 
ally evolved  into  the  atmosphere  from  the  de- 
composition of  vegetable  and  animal  matters. 
HTPROLAPATHUM.  SeeDooc 
HYDROLEA.  A  small  genns  of  small,  beau- 
tiful, bluc-flowered  plants,  nearly  allied  to  the 
convolvulaoeous  and  polemoniaceons  orders,  but 
distingnidied  bam  ^em  by  two^yled  lloirera 
and  two-valvud  oapsnlsi^  and  oonatitntfaig  an  or> 
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dor  of  their  own  under  Uie  name  of  hjdroieace®. 
ISw  iliorny  spefiiflf  if  ftgnedioiiM  ftqQft^;  aod 

was  introduced  to  Britain  about  56  years  ago 
from  South  America.  Its  root  ha8  a  bitter  taste, 
and  sumewhat  purgative  properties ;  ita  stem  is 
twialfy  nboiit  •  foot  higli ;  aiul  itt  flowm  hvn 
a  pale  blue  colour,  and  bloom  in  June  and  Julj. 
Another  species,  a  einall,  hpHinceouB  evergreen, 
has, been  introduced ;  and  4  ox  6  additional  spe- 
de«  are  known. 

HYDR0PI:LTT5^  a  curious,  red- flowered, 
floating  plant,  forming  the  type  of  the  natural 
order  bydropeltidese.  This  order  comprises  only 
two  ipooiiw^— €»eh  oonstitating  a  diitiDofc  gnw ; 
and  il  if  wttf  Mtrly  aUiod  to  ti»  wator-lilj  or- 
der. 

HTDROPHOBIA,— (romiKfor,  water,  and  pho- 
boty  fear, — a  specific  disease  arising  from  the 
hit'?  of  a  rabid  animal.  The  animals  most  liiiVle 
to  be  a^cted  with  madnen  are  dogs;  but  cats, 
wolves,  fox^,  6io.,  are  also  tubjeot  to  it. 

The  following  deeoriptioa  of  the  way  in  which 
rrt'iics  affects  dogs,  is  from  a  c<>mmiinication  in 
the  'Sporting  Ma^sine,'  September,  — 
*<The  symptoUM  of  l»Ult  Ul  tho  dog  tro  tho  Ibl* 
lowing,  and  are  givHi  nearly  in  the  ordir  is 
which  they  usually  appear : — An  earnest  licking, 
or  scratching,  or  rubbing,  of  some  particular 
part ;  snlkiuMii^  and  n  diqraiitioo  to  hi^  from 
observation ;  ooiMid<J»Me  oottiveness  and  occa- 
sional vomiting ;  an  eager  search  for  indigestible 
substances— as  bits  of  thread,  hair,  straw,  and 
dung;  aa  ooo—ioml  inoUiiifeioD  to  ott  its  own 
dttiig^  Mid  a  general  iwopensity  to  lap  its  own 
urine.  The  two  last  are  perfectly  characteris- 
tic The  dog  becomes  irritable quarrels  with 
bis  oomptaioiii  j  eagerly  huBlo  M  woniso  the 
cat ;  mumbles  the  hand  or  foot  of  his  master,  or 
pf-rhapg  suddenly  hites  it,  and  then  crouches  and 
aaica  pardon.  As  the  disease  proceeds,  the  eyes 
tMOome  red;  they  hmy  m  peeuUar  bright  end 
fierce  expression ;  some  degree  of  strabiemas,  or 
squinting,  very  early  appears  —  not  the  protni 
sion  of  the  membrana  nictitatUf  or  haw,  over  the 
^fss,  whtoh,  in  dieteoiper,  often  gives  tiie 
pearance  of  squinting,  but  an  actual  distortion 
of  the  eyes ;  the  lid  of  one  eye  is  evidently  more 
contracted  than  that  of  the  other;  twitch ings 
oeeur  round  that  eye;  they  gradually  spread 
over  that  cheek,  and  finally  over  the  whole  face. 
In  the  latter  stage  of  the  disease,  that  eye  fre- 
quently assnmes  a  duU  green  colour,  and  at 
length  becomes  a  mass  of  ulceration.  After  the 
second  dr\v.  the  dng  usually  begins  to  lose  a  per- 
fect control  over  the  voluntary  muscles.  He 
estohes  at  hw  food  witii  an  eager  snap,  as  if  un- 
certain whether  he  oould  seize  it ;  and  he  often 
fails  in  the  nttcmpt.  Tie  either  bolts  his  meat 
almost  unchewed,  or,  in  the  attempt  to  chew  it, 
enlTen  It  to  drop  from  hit  month.  Tliit  want  «tf 
power  over  the  muscles  of  the  jaw,  tonguei,  and 
throfit  increases,  until  the  lower  jaw  becomes 
dependent,  the  tongue  protrudes  from  the  mouth, 


and  is  of  a  dark  and  almost  black  coloor.  The  ,j 
animal  is  able,  however,  by  a  sodden  conviiUit  \ 

effort,  to  close  his  jaws,  and  to  infiict  a  serm  | 
bite.  The  dog  is  in  inee?*iant  action;  he  scrapei  I 
his  bed  together,  disposes  it  nnder  him  in  vari-  ' 
one  famm,  diifte  his  poetors  every  instant,  starts  , 
up,  and  cegierly  gases  at  some  real  or  imapuiy  | 
object ;  a  p^'culiar  kind  of  delirium  comes  on;  I 
he  traces  the  taucied  path  of  some  imaguQ&r/  ob-  J 
jeet  floaHng  around  him;  he  fines  lus  gasiiih  i| 
tently  on  some  spot  in  the  wall  or  partition,  and  I 
snddcnlr  plnn^';r.s  and  snaps  at  it ;  his  eyes  tbea  ; 
close,  and  kia  head  droops,  but  the  next  moto^i 
he  starts  again  to  renewed  activitj;  he  is  u  as  | 
instant  rocallod  from  this  delirium  by  the  Toice 
of  his  master,  and  iiateas  attentively  to  his  com-  || 
mands ;  but  as  soon  as  his  master  ceases  to  sd-  i 
dress  him,  he  relapses  into  Inn  former  meatal  j; 
wandering    His  thirst  is  excofisive  (there  ii  no  j 
hydrophobia,  or  fear  of  water,  in  the  dog),  sad,  ! 
the  power  over  the  muscke  ooooemed  in 
titien  lieing  impaired,  he  plnnges  his  Use  into  | 
the  water  up  to  the  very  eyes,  and  assidaoailj,  | 
bat  ineffectually,  attempts  to  lap.  (In  Johaaoa'i 
Shooter**  Companion,  the  antikar  dhserves,  'la  I 
thoee  initanoes  of  hydrophobia  whidk  have  | 
under  my  notice,  the  animnl  has  always  bws 
capable  of  lapping ;  however,  in  the  disease  calkd  j 
dtmh  imiiiesm,  I  have  notieed  symi^oma  riniUr  j 
to  the  above.')   His  desire  to  do  mischief  it-  \\ 
pends  much  on  his  previous  disposition  and  b- 
bita.  I  have  known  it  not  to  proceed  beyond  ts 
oeoasional  anap^  and  then  onfy  when  the  sdnd  | 
was  purposely  irritated ;  but  with  the  fighting  , 
dog,  the  scene  is  oi'teu  terrific.    He  sprines  to  , 
the  end  of  his  chain ;  he  darts  with  ferocity  it  i 
some  ebjeet  whidi  he  eoneeivee  to  he  withbU*  | 
reach ;  he  diligently  tears  to  pieces  ever}-tbiQg  t 
about  him;  the  carpet  or  rug  is  shaken  witii  , 
savage  violence ;  the  door  or  partition  is  gns«e<l  | 
asunder;  and  ao  eager  ie  he  in  this  work  of  ds*  '| 
molition,  and  so  regardless  of  bodily  pain,  tlit 
he  not  unfrcquently  brf^at^  one  or  all  of  hil  j| 
tushes,    ii  he  electa  his  escape,  he  wtaden  li 
ahont,  eometimee  merely  attnehang  diose  dop  | 
which  fill  in  his  way  ;  and  at  other  times  he  dil-  , 
igeutly  and  perseveringly  hunts  out  his  prey:  be  i 
overcomes  every  obstacle  to  effect  his  porpoit;  .j 
and,  unless  he  hat  been  Bton>nd  in  his  Budi  «f  * 
death,  he  returns  in  about  four  and  twenty  boor?, 
completely  exhausted,  to  the  habitation  of  hit 
master.  He  frequently  utters  a  short  and  pete* 
liar  howl,  which,  if  once  heard,  can  rarely  be  |i 
forgotten  ;  or  if  hn  barks,  it  is  with  a  short,  | 
hoarse,  inward  sound,  altogether  dissimilar  ftm  , 
his  nsoal  tone.  In  the  latter  stages  of  tts  fi^  | 
ease,  a  visoid  saUvn  flows  from  his  mouth,  wiUt 
which  the  ?nrfnce  of  the  water  that  may  be 
placed  before  him,  is  covered  in  a  few  niaatsi;  , 
and  bb  breathing  is  attended  witiinhanb,  gn*' ' 
ing  sound,  as  if  impeded  hf  the  aoeamuhf  1  es  of 
phlc«rm  in  the  respirat'-ry  pt^epr^jrep.  Tlieki^'*^ 
power  over  the  voluntary  muscks  esteadi,  alter 
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the  third  day,  thronghout  hia  whole  frame,  and 
is  particularly  evident  in  the  loins  :  he  staggers 
in  his  gait ;  there  is  an  uncertainty  in  all  his 
motions ;  and  he  frequently  falls,  not  only  when 
he  attempts  to  walk,  but  when  he  stands,  bal- 
ancing himself  as  well  as  he  can.  On  the  fourth 
or  fifth  day  of  the  disease,  he  dies,  sometimes  in 
convulsions,  but  more  frequently  without  a 
struggle.  After  death,  there  will  invariably  be 
found  more  or  less  inflammation  of  the  mucous 
coat  of  the  stomach  ;  sometimes  confined  to  the 
rugse,  at  other  times  in  patches,  generally  with 
spots  of  extravasated  blood,  and  occasionally  in- 
tense, and  occupying  the  whole  of  that  viscus. 
The  stomach  will  likewise  contain  some  portion 
of  indigestible  matter  (hair,  straw,  dung),  and 
occasionally  it  will  be  completely  filled  and  dis- 
tended by  an  incongruous  mass.  The  lungs  will 
usually  present  appearances  of  inflammation, 
more  intense  in  one,  and  generally  the  left  lung, 
than  in  the  other.  Some  particular  points  and 
patches  will  be  of  a  deep  colour,  while  the  neigh- 
bouring portions  are  unaffected.  The  sublingual 
and  parotid  glands  will  be  invariably  enlarged, 
and  there  will  also  be  a  certain  portion  of  in- 
flammation, sometimes  intense,  and  at  other 
times  assuming  only  a  faint  blush,  on  the  edge 
of  the  epiglottis,  or  on  the  rima  glottidis,  or  in 
the  angle  of  the  larynx  at  the  back  of  it." 

The  hydrophobia  seems  to  be  spontaneous,  and 
capable  of  being  communicated  only  in  certain 
animals — the  dog,  the  wolf,  the  fox  and  the  eat. 
All  animals  which  have  become  rabid  by  a  bite, 
do  not  appear  to  be  able  to  transmit  it  to  others  ; 
as  the  hog,  cow,  sheep.  In  regard  to  man,  it  is 
not  certain  whether  the  disease  is  communicable 
from  the  human  subject.  The  hydrophobia  is 
not  commonly  manifested  in  the  time  of  the 
greatest  cold  or  greatest  heat,  but  usually  in 
March  and  April  in  wolves,  and  in  May  and  Sep- 
tember in  dogs.  It  is  rare  in  very  warm  or  very 
cold  climates.  No  particular  cause  of  the  rabies 
is  known ;  it  is  a  mistake  to  attribute  it  to  a 
total  privation  of  food,  as  a  great  number  of  ex- 
periments prove  that  this  is  not  the  effect  of  such 
a  treatment.  All  observations  seem  to  prove 
the  existence  of  a  rabid  virus,  which  is  more 
violent  when  it  proceeds  from  wolves  than  from 
dogs ;  as  out  of  a  given  number  of  persons  bitten 
by  a  rabid  wolf,  a  greater  number  will  die  than 
out  of  the  same  number  bitten  by  a  dog.  The 
communication  of  the  virulent  hydrophobia  by 
inoculation  cannot  be  denied,  and  is  the  best 
proof  of  the  existence  of  the  virus.  The  virus 
appears  to  be  contained  solely  in  the  saliva,  and 
does  not  produce  any  effect  upon  the  healthy 
skin.  But  if  the  skin  is  deprived  of  the  epider- 
mis, or  if  the  virus  is  applied  to  a  wound,  the 
inoculation  will  take  eflfect.  The  development 
of  the  rabid  symptoms  is  rarely  immediate ;  it 
seldom  takes  place  before  the  40th  or  after  the 
60th  day.  It  begins  with  a  slight  pain  in  the 
Bear  of  the  bite,  sometimes  attended  with  a  chill ; 


the  pain  extends  and  reaches  the  base  of  the 
breast,  if  the  bite  was  on  the  lower  limbs,  or  the 
throat,  if  on  the  upper  extremitie*.  The  patient 
becomes  silent ;  frightful  dreams  disturb  his 
sleep ;  the  eyes  become  brilliant ;  pains  in  the 
neck  and  throat  ensue.  These  symptoms  pre- 
cede the  rabid  symptoms  two  or  three  days. 
They  are  followed  by  a  general  shuddering  at 
the  approach  of  any  liquid  or  smooth  body,  at- 
tended with  a  sensation  of  oppression,  deep  sighs, 
and  convulsive  starts,  in  which  the  muscular 
strength  is  much  increased.  After  the  rabid  fit 
the  patient  is  able  to  drink.  The  disposition  to 
bite  does  not  appear  to  belong  to  any  animals 
except  those  whose  teeth  are  weapons  of  offence ; 
thus  rabid  sheep  butt  furiously.  A  foamy,  vis- 
cid slaver  is  discharged  from  the  mouth ;  the 
deglutition  of  solid  matters  is  difficult ;  the  re- 
spiration hard;  the  skin  warm,  burning,  and 
afterwards  covered  with  sweat ;  the  pulse  strong ; 
the  fit  is  often  followed  by  a  syncope ;  the  fits 
return  at  first  every  few  hours,  then  at  shorter 
intervals,  and  death  takes  place  generally  on  the 
second  or  third  day.  A  great  number  of  appli- 
cations have  been  recommended,  but  without 
success.  The  treatment  of  the  disease  is  of  two 
sorts ;  the  one  consists  in  preventing  its  devel- 
opment ;  the  other  in  checking  its  progress. 
The  former  consists  in  cauterizing  the  wound 
with  iron  heated  to  a  white  heatj  the  pain  of  the 
cautery  being  less,  as  the  temperature  is  greater. 
The  cautery  is  preferable  to  the  use  of  lotions, 
liniments,  &c.,  but  it  should  be  employed  within 
twelve  hours  after  the  bite.  It  has  been  said 
that,  in  patients  who  wore  about  to  become  rabid, 
several  little  pustules  filled  with  a  serous  mat- 
ter appeared  under  the  tongue,  the  opening  of 
which  would  prevent  the  disease ;  but  this  is 
not  well  established.  Various  remedies  have 
been  prescribed  for  the  cure  of  a  declared  hydro- 
phobia. Bleeding,  even  to  syncope,  appears  to 
have  produced  the  greatest  efi'ect,  but  without 
complete  success.  Preparations  of  opium  ad- 
ministered internally  or  by  injection,  mercurial 
frictions,  belladonna,  emetics,  sudorifics,  purga- 
tives, &.C.,  have  been  tried  ineffectually.  Yet 
the  physician  should  not  despair,  as  a  remedy 
which  has  failed  in  one  case  may  succeed  in 
another.  Above  all,  the  patient  should  be 
treated  gently,  and  his  sufferings  alleviated  by 
consulting  his  comfort  as  much  as  possible;  and 
the  attendants  should  not  forget,  that  there  is 
no  instance  of  the  rabies  having  been  communi- 
cated from  one  man  to  another. 

The  following  is  s  condensed  account  of  lome  im- 
portant observations  made  by  Dr.  Wagner  on  the 
diseases  commmonly  called  Rabies  or  Madness  in 
domestic  animals. 

I .  The  Dog  Dread  of  water  is  not  always  pre- 

sent,  nor  is  the  habit  of  gnawing  wood,  straw,  or 
hides,  or  snapping  in  the  air,  a  sure  symptom.  An 
appearance  of  dejection  and  shyness,  drooping  of  the 
head  and  tail,  flashing  of  the  eye,  fouming  at  the 
mouth,  refusal  of  ftxHl  and  drink,  are  suspicious, 
but  not  peculiar  to  the  disease.    The  only  decisive 
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indication  of  it  is  a  dog's  running  about  and  rcck- 
le«sljr  attockiof  men  and  aiiimal*,  especially  thote  of 
it*  owD  ipeeitti.  In  a  rabid  state,  wole  dogs  will 
even  leap  over  lii^h  feoeea,  in  order  to  reara  dogs 
and  rats  wVirh  they  discover  to  be  on  the  other 
side,  thus  bhowuig  that  smell,  sifrbt,  and  bearing, 
art  Itill  UBIMMWiwd.  Otliera  will  sneak  along  a 
wall,  or  run  rorward  in  a  straight  line*  attempting 
to  Wte  whatever  they  meet  with.  Some  a*rarn 
never  move  f  n:ii  one  spot,  but  gna^v  if  cvcfx  fliii  ^ 
within  reacii,  6nap  at  vacancy,  axid  uitnnately  retu^e 
food  and  drink,  or  if  tbey  attempt  to  partake  of 
cither,  appearinf  ioeimdile  of  doglutitioii.  In  Mieb 
eases,  paralysis  of  the  loini  and  jraiterior  eztremitiefl 
appears  to  have  taken  place  at  tbc  outi^et.  The 
!  moment  a  dog  evinces  any  appearance  of  illness,  it 
ought  to  be  locked  up,  or  MilMwd  to  ft  stroM  cbidn. 
When  it  bei^  to  gMW  wood,  or  riiow  «  dull  eye, 
or  snap  at  animals,  to  hark  hoarsely,  to  attempt  to 
run  away  or  break  its  chain,  to  cat  and  drink  in  a 
snapping  manner,  to  appear  alternately  lively  and 
sulky,  to  disrtgaiid  Ma  tMuter'a  eall,  to  growl  and 
aaorl  at  well  known  persons,  it  oi^ht  to  be  killed, 
for  no  doubt  can  remain  of  its  being  rabid. 

2.  In  Oxtn.  —  Tlie  disease  occurs  in  'm'l.r,!  r;i't'i» 
in  two  distinct  forms.  In  the  first,  the  animal  lusc^ 
its  appetite,  eats  and  drinks  by  fits  only,  appears  at 
times  as  if  suddenly  stupiiied,  recedes  from  the  man- 
ger, forgets  to  chew,  then  chews  on,  listens  keenly 
to  any  noise,  notices  every  object,  but  c()iitii)uei>  to 
obey  its  keeper.  Borborygmi,  however,  are  heard, 
and  sometimes  there  ia  difht  straining  or  dispontion 
to  tenesmus.  In  the  open  air,  the  animal  ceases  -to 
grRze,  seems  as  if  lost,  and  strays  from  the  herd,  but 
j;eiierally  allows  itself  to  be  led  back.  The  symp- 
toms increase :  hunger  and  thirst  are  not  experienced, 
the  eyes  flash  at  times,  without  feeming  inflamed, 
the  animal  seldom  lows,  but  when  it  di>cs,  either 
emits  a  hoarse  noise  or  a  clear  and  strong  cry.  The 
borborygmi  increase,  the  aninm]  licks  some  partit  ot 
its  body,  especially  one  of  the  feet,  where  probably 
it  has  been  bitten,  until  it  is  excoriated  and  bleeds. 
Paralysis  of  the  loins  cnsiic',  the  animal  remains 
lying,  can  only  rise  with  great  dilUculty,  and  totters 
oil  its  hind-legs;  an  increased  Ktraining  is  remarked, 
and  is  followed  by  hard  but  ultimately  thin  evacua. 
tions ;  it  moves  its  bead  from  iMm  to  side,  licks  at 
cloth  or  fir,  which  it  by  degrees  gets  between  its 
teeth  and  tears.  The  secretion  of  milk,  which  has 
been  diminishing,  now  ceases.  On  the  sixth  or 
seventh  day,  the  animal  is  unable  to  stand,  refuses 
food,  heing  onable  to  swaIIow;  the  atrsinii^  at  the 
rectum  continues;  but  a  dread  of  water  is  never 
observed.  Sometime  between  the  sixth  and  ninth 
day,  it  sinks  on  one  side,  commonly  the  left,  the 
bead  stretched  backwards*  but  the  eye  still  Uvely 
and  nninBanied.  The  trank  continaes  notiooless, 
but  the  leg-*  are  InncTin^^y  agitated,  until  the  animal 
dies.  lu  this  form  of  the  disease  there  is  little  dan- 
ger in  approaching  the  animal.  The  other  form 
commoneea  in  th«  same  manner.  In  the  stall,  the 
animala  recede  still  more  irom  the  manger,  and  will 
try  to  break  the  rope  with  which  tbey  are  fastened. 
Their  bellowring  is  not  frequent,  but  prolonged,  and 
its  tone  clear;  they  scratch  the  ground  with  their 
fore-hood  so  vioieDtlv  aa  to  throw  the  dung  to  the 
roof,  and  with  their  bind>feet  kick  at  any  one  who 
approaches.  The  paroxysms  are  periodical,  and  in 
their  intervals  little  is  to  be  observed,  except  a  re- 
luctance to  feed  or  dnnk.  About  the  fourth  day 
they  will  snap  everv  kind  of  ftstening  duiiqg  the 
paroxysm,  attack  and  gore  all  who  approach  them, 
rage  about  in  the  <tablc.  and  gnaw  the  cribs  and 
other  objects,  until  paralysis  of  the  limbs  super- 
venes, when  they  faH,  and  ultimately  lie  on  one  side. 
On  the  seventh,  eighth,  or  at  most  the  ninth  dav, 
tbey  die.   On  (Uaaection,  nothing  anttmial  ii  to  m 


discovered,  excepting  extreme  distension  of  tiie  gall- 
bladder. I 

3.  /■  Hunet  The  sjmptomi;  are  at  first 

wontod  aetirity,  Icfdringand  biting'  of  thrirfUle*!,  |' 
refusal  of  food  and  drink,  frequent  nodding  or  jerlir? 
of  the  bead,  and  a  fiery  eye.  On  the  second  or  liii.-J 
day  the  sjmptoois  have  greatly  increased  in  degm, 
the  animals  beoooic  fiarious,  and  strive  to  bite  asd 
kick,  so  that  it  becomes  neee««ary  to  destroy  ttest. 

4.  /"  Pn/s.  -  Orlv  I'l,   ii  stance  occurred  to  tbif 
author.    A  fattening  boar  had  been  bitten  l»j 
dog  four  days  previously  to  hi«  seeing  it,  but  it 
already  raged  with  such  violence  that  he  could  oth  \ 
observe  ft  through  the  crevices  of  the  t»y.   R  * 
gTiasbed  its  teeth,  leaped  against  the  Mde;  d  W-i 
sty,  and  threatened  by  its  violence  to  bur«i  tkreu^h 
tMB.   A  bat^r,  who  lulled  it  with  a  bstcbet,  ctt  ; 
it  up,  contrary  to  orders  and  eipoaed  it  to  id^  bat 
no  mischief  resulted.  I 

.5.  In  S/ircji.  —  Five  sheep,  which  were  bi(1ti>^> 
a  mad  dog,  all  became  affected  after  the  ot  * 
few  weeks,  left  off  graxing,  and  dispersed  tke  Aorii 
by  indiscriminate  attempts  to  butt  and  nMNiat 
their  fellows.  They  were  all  killed  save  one,  vdnd, 
being  confined  in  a  stall,  ke,  t  j  :  ?tly  '^fannc  at  tV 
wall,  but  on  bearing  tbc  slightest  noise  turned  to  tk 
direction  whence  it  proceeded,  and  jumped  up  tfiiiiiit 
the  «ides  of  the  stall.  It  neither  ate  nor  drink,  iwt 
the  proprietor  declined  to  wait  the  natural  te<iii>s»  | 
tion  of  the  di^eii^e. 

Country  people  frequently  bold  fast  the  tonpwo'  . 
the  rabid  cattle  with  one  hand,  wiiile  tbeythmt  i, 
the  other  into  the  throat  to  endeavour  to  force  soar*  < 
ishment  into  the  stomach;  yet,  although  the  hand*  , 
and  arms  could  scjircely  on  ail  such  occai-ion?  krt- 
tirely  free  from  injury,  and  the  people  ncgiectd  to  , 
wsdS  their  liaods,  tbe  author  never  witnetsed  »^ 
evil  eflTects  to  result.    However,  he  knewafitfott 
who  died  of  rabies  merely  from  having  washed  «■» 
tlie  wound  intbcted  on  a  pig  by  the  bite  of  i  n  J  ■ 
dog.    He  has  frequently  known  the  milk  ot 
anhnala  to  be  taken  without  detriment;  aod  in  t«o 
instances  the  flesh  of  rabid  oxen,  which  was  daiiii» 
tinely  eaten,  proved  innoxious.     But,  at  a  penw  | 
when  many  cattle  perished  of  rabie-*,  the  in^tanffs 
of  canine  madness  became  unusually  nuroeroat^Hr  ^ 
concludes  with  remarking,  that  having  witaww 
many  instances  where  the  bite  of  decidedly  nmi 
animals  hm  produced  little  or  no  effect  upon  ^ 
human  subject,  although  the  reineibe-  iriiflnuu 
wore  merely  such  as  were  st^ggested  by  supersttbas. 
he  infSMTi  tut  la  tbe  human  apceiea  a  preafoa>* 
to  hydropbobfai  rarely  exfais. 

IIYDROPnYLLrM.  A  stnnll  genns  of  ber- 
bacc  iis  plants,  constituting  the  type  of  ti» 
natural  order  hydrophylleae  or  hydrophyUsc* 
This  order  CQntiiti  of  liandaome,  hCTbaoeoai, 
North  American  plants,  with  pinnatclr  part^ 
leaves  and  pink  or  blue  flowers ;  and  oompriKS 
five  genera  ;  and  has  its  station  in  tbe  vidni^ 
of  the  nightshade  order. 

The  Canadian  hydrophyllum,  or  Canadian  « 
ter-leaf,  //.  canadeTuCf  is  a  native  of  Cansfis  as^ 
many  other  parts  of  Mortli  Aneviea;  «» 
introdnoed  to  Britain  a  little  afler  tbe  miSe<^ 
last  conturv-    It  Tint'ir''.lly  l-ves  moist  spongT 
ground.   Its  roots  consist  of  many  strong 
fibres,  and  spread  widelj  on  ewtf  rida.  toy 
leaves  rise  from  the  roots  on  footstalks  of  Sort- 
inches  in  length,  and  are  cut  almost  to  themi«ln^  , 
into  from  3  to  7  indented  and  veined       ?J*  ' 
haTD  •  Indd  giecn  oolonr ;  and,  in  qnVSt  ^  | 
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preserve  a  lodgment  of  water  in  cavities  on  their 
border,  and  hence  give  rise  to  the  popular  name 
water-leaf,  and  the  scientific  one  hydrophyllum. 
The  floral  footstalk  rises  from  the  root,  and  has 
one  or  two  small  leaves  of  similar  shape  to  the  large 
radical  ones ;  and  the  flowers  have  a  campanulate 
form,  a  dirty  white  colour,  and  an  inconspicuous 
appearance,  and  grow  in  loose  pendulous  clus- 
ters, and  bloom  in  May  and  June. — The  Virgi- 
nian species,  H.  vityinica,  was  introduced  about 
20  years  earlier  than  the  preceding  species,  but 
is  similar  to  it  in  appearance,  habits,  and  period 
of  bloom ;  but  it  has  blue  flowers,  and  ranks  in 
its  native  country  as  an  economical  plant. 
HYDROPIC  ROT.  See  Rot. 
HYDROPIPER.  See  WATEa-PEPPKa, 
HYDROSULPIIATE,  or  IItdbosclphurkt.  A 
chemical  compound  of  sulphuretted  hydrogen 
with  either  an  alkali  or  an  alkaline  earth.  Sul- 
phuretted hydrogen  is  a  chemical  compound  of 
hydrogen  and  sulphur ;  and  is  a  gas  and  a  weak 
acid.  The  compounds  of  it  with  the  alkalies  and 
alkaline  earths  are  a  kind  of  salts ;  but  are  readily 
decomposed  by  sulphuric,  muriatic,  acetic,  and 
most  other  acids,  with  disengagement  of  their 
sulphuretted  hydrogen,  and  the  formation  of 
sulphates,  muriates,  acetates,  or  other  salts  of 
thfir  respective  bases, — or  by  chlorine  or  iodine, 
with  disengagement  of  their  sulphur,  and  the 
formation  of  hydrochlorates  or  hydriodatea. — The 
hydrosulphatc  or  hydrosulphuret  of  ammonia  is 
a  valuable  medicinal  agent,  and  has  a  place  in  the 
pharmacopoeias  of  Edinburgh  and  Dublin ;  it  is 
a  volatile  fluid,  and  has  been  called  the  fuming 
liquor  of  Boyle ;  it  has  a  green  colour,  a  very 
fetid  odour,  and  a  disagreeable  acrid  taste ;  and 
it  is  administered  in  doses  of  5  or  6  drops  in  a 
large  tumbler  of  water,  as  a  very  powerful  seda- 
tive upon  the  action  both  of  the  stomach  and  the 
arterial  system.  It  is  extensively  used,  also,  as 
A  reagent  in  processes  of  chemical  analysis.  The 
hydrosulphatc  or  hydrosulphuret  of  potash  exists 
in  deliquescent  hexagonal  prismatic  crystals; 
and  has  a  bitter  alkaline  taste ;  and  is  used  as 
a  rengent. 

HYDROSTATICS,  — from  iidor,  water,  and 
ttatiAt,  the  science  of  bodies  at  rest, — is  the  sci- 
ence which  treats  of  the  weight,  pressure,  and 
equilibrium  of  liquid  fluids. 

The  particles  in  liquids  are  freely  moveable 
among  each  other,  so  as  to  yield  to  the  least 
disturbing  force;  but  though  it  was  formerly 
believed  that  the  liquid  fluids  are  incompressi- 
ble, recent  experiments  ha^e  shown  that  they 
may  be  indefinitely  condensed  by  pressure.  The 
fundamental  truth,  on  which  the  whole  science 
of  hydrostatics  rests,  is  equality  of  pressure. 
All  the  particles  of  fluids  are  so  connected  to- 
gether, that  they  press  equally  in  every  direc- 
tion, and  are  continually  pressed  upon  ;  each 
particle  presses  equally  on  all  the  particles  that 
surround  it,  and  is  equally  pressed  upon  by 
them;  it  equally  presses  upon  the  solid  bodies 


which  it  touches,  and  is  equally  pressed  by  those 
bodies.  From  this,  and  from  their  gravity,  it 
follows,  that  when  a  fluid  is  at  rest,  and  left  to 
itself,  all  its  parts  rise  or  fall  so  as  to  settle  at 
the  same  level,  no  part  standing  above  or  sink- 
ing below  the  rest.  Uence,  if  we  pour  water  or 
any  other  liquid  into  a  tube  bent  like  a  U,  it 
will  stand  at  the  same  height  in  both  limbs, 
whether  they  are  of  the  same  diameter  or  not, 
and  thus  a  portion  of  the  liquid,  however  small, 
will  resist  the  pressure  of  a  portion  however 
large,  and  balance  it.  In  a  common  tea-kettle, 
for  instance,  water  poured  into  the  body  of  the 
vessel  will  rise  to  the  same  level  in  the  nose  as 
in  the  vessel ;  and  if  poured  into  the  nose,  the 
same  will  also  be  true,  and  the  small  column  of 
water  in  the  nose  balances  the  whole  column  in 
the  body  of  the  vessel,  and  will  continue  to  do 
so,  however  large  the  one,  and  however  small 
the  other  may  be. 

From  this  fact  two  important  conclusions  fol- 
low, derived  both  from  reasoning  and  from  daily 
experience.  The  one  is,  that  water,  though, 
when  unconfined,  it  can  never  rise  above  its 
level  at  any  point,  and  can  never  move  upwards, 
will,  on  being  confined  in  close  channels,  rise  to 
the  height  from  which  it  came,  that  is,  as  high 
as  its  source ;  and  upon  this  principle  depend  all 
the  useful  contrivances  for  conveying  water  by 
pipes,  in  a  way  far  more  easy,  cheap  and  efiec- 
tual  than  by  those  vast  buildings,  called  aqutdiictt, 
by  which  the  ancients  carried  their  supplies  of 
water  in  artificial  rivers  over  arches  for  many 
miles.  In  this  case,  the  stream  must  have  been 
running  down  all  the  way,  and  consequently  a 
fountain  fed  from  it  at  its  termination,  could 
not  furnish  the  water  at  the  same  height  as  its 
source. 

The  other  conclusion  is  not  less  true,  but  far 
more  extraordinary,  and,  indeed,  startling  to 
belief,  if  we  did  not  consider  the  reasoning  upon 
which  it  is  founded ;  it  is  that  the  pressure  of 
the  water  upon  any  object  against  which  it 
comes,  is  not  in  proportion  to  the  body  or  bulk 
of  the  water,  but  only  to  the  size  of  the  surface, 
on  or  against  which  it  presses,  and  its  own  height 
al>ove  that  surface.  Thus,  in  a  tunnel-shaped 
vessel,  the  pressure  on  the  bottom  is  not  propor- 
tioned to  the  whole  body  of  water  in  the  vessel, 
but  only  to  a  column  of  the  fluid  equal  in  dia- 
meter to  the  bottom.  The  general  rule  for  esti* 
mating  the  pressure  of  any  fluid,  is  to  multiply 
the  height  of  the  fluid  by  the  extent  of  the  sur- 
face on  which  it  stands.  If  any  portion  of  the 
fluid  is  supported  by  a  tube  above  the  remainder, 
the  pressure  on  the  bottom  of  the  vessel  will  bo 
the  same  as  if  the  water  was  throughout  at  the 
same  height  as  that  in  the  tube,  so  that  the 
height  of  the  tube  is  properly  multiplied  by  the 
extent  of  the  bottom  of  the  vessel,  to  determine 
the  whole  pressure.  This  principle  of  equal 
pressure  has  been  called  the  hydrotUttic  paradox, 
though  there  is  nothing  in  reality  more  para- 
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doxical  in  it  than  that  one  pound  at  the  long 
eud  of  a  luver  should  balance  ten  pounds  at  the 
short  end ;  it  is,  indeed,  but  another  means,  like 
the  contrivances  called  mecAanieal  poteers,  of 
balancing  different  intensities  of  force  by  apply- 
ing them  to  parts  of  an  apparatus  which  move 
with  different  velocities.  This  law  of  pressure 
is  rendered  very  striking  in  the  experiment  of 
bursting  a  strong  cask  by  the  action  of  a  few 
ounces  of  water.  Suppose  a  cask  already  filled 
with  water,  and  let  a  long  tube  be  screwed 
tightly  into  its  top,  which  tube  will  contain  only 
a  few  ounces  of  water ;  by  filling  this  tube  the 
cask  will  be  burst.  The  explanation  of  the  ex- 
periment is  this :  if  the  tube  have  an  area  of  a 
fortieth  of  an  inch,  and  contain  half  a  pound  of 
water,  this  will  produce  a  pressure  of  half  a 
pound  upon  every  fortieth  of  an  inch  over  all 
the  interior  of  the  cask.  The  same  effect  is  pro- 
duced in  what  is  called  the  hydrostatic  beUoict. 
The  tube  is  made  to  communicate  with  an  appa- 
ratus constructed  like  a  common  bellows,  but 
without  a  valve.  If  the  tube  holds  an  ounce  of 
water,  and  has  an  area  equal  only  to  one  thou- 
sandth of  that  of  the  top  board  of  the  bellows, 
an  ounce  of  water  in  the  tube  will  balance 
weights  of  a  thousand  ounces  resting  on  the 
bellows.  The  hydrostatic  or  hydraulic  press  of 
Mr.  Bramah  is  constructed  on  this  principle ;  a 
prodigious  force  is  thus  obtained  with  great 
ease,  and  in  a  small  compass,  so  that,  with  a 
machine  the  size  of  a  common  teapot,  a  bar  of 
iron  may  be  as  easily  cut  as  a  slip  of  pasteboard. 
A  small  forcing  pump  takes  the  place  of  the  tube 
in  the  instrument  above  described,  and  a  pump 
barrel  and  piston  is  substituted  for  the  bellows ; 
water  is  then  driven  from  the  small  pump  into 
the  large  barrel  under  the  piston,  and  the  piston 
is  thus  pressed  against  the  object  to  be  operated 
upon.  If  the  small  pump  have  one  thousandth 
of  the  area  of  the  large  barrel,  and  the  force  of 
600  pounds  be  applied  to  its  piston  by  its  lever 
handle,  the  great  piston  will  rise  with  a  force 
equal  to  one  thousand  times  500  pounds,  or 
more  than  two  hundred  tons.  The  uses  to  which 
this  power  may  be  applied,  are  of  great  variety 
and  extent,  but  this  branch  of  art  seems  to  be 
yet  in  its  infancy.  Upon  the  tendency  of  all  the 
parts  of  fluids  to  dispose  themselves  in  a  plain  or 
level  surface,  depends  the  making  of  Uvdling 
instruments,  or  instruments  for  ascertaining 
whether  any  surface  is  level,  or  any  line  hori- 
zontal ;  for  finding  what  point  is  on  the  same 
level  with  any  given  point,  and  how  much  any 
point  is  above  or  below  the  level  of  any  other 
point. 

Wo  have  thus  far  spoken  of  the  pressure  of 
liquids  upon  a  horizontal  or  level  surface,  in 
which  case  it  is  only  necessary  to  multiply  the 
height  of  the  fluid  by  the  extent  of  the  surface, 
and  the  weight  of  the  bulk  is  equal  to  the  pres- 
sure upon  the  surface.  But  if  the  surface  is  not 
horizontal,  a  different  rule  must  be  applied ;  for 


then  the  pressure  is  equal  to  the  weight  of  the 
bulk,  found  by  multiplying  the  extent  of  the 
surface  into  the  depth  of  the  centre  of  gravitj 
of  the  surface.  In  this  manner  we  can  find  the 
pressure  upon  a  dam;  we  must  take  half  the 
depth  of  the  water,  and  multiply  it  by  the 
superficial  extent  of  the  dam ;  this  gives  the 
bulk  of  water  whose  weight  is  the  pressure  on 
the  dam.  The  pressure  against  the  upright 
sides  of  a  cylinder  filled  with  water,  may  be 
found  by  multiplying  the  curve  siirface  under 
water  by  the  depth  of  its  centre  of  gravity, 
which  is  half  the  depth  of  the  water.  The 
increase  of  pressure  in  proportion  to  the  depth 
of  the  fluid,  shows  the  necessity  of  making  the 
sides  of  pipes  or  masonry,  in  which  fluids  are  to 
be  contained,  stronger  in  proportion  to  their 
depth.  It  is  therefore  needless  to  make  them 
equally  thick  and  strong  from  the  top  down- 
wards. If  they  are  thick  enough  for  the  great 
pressure  below,  they  will  be  thicker  than  is  re- 
quired for  the  smaller  pressure  above.  The 
same  is  true  in  regard  to  flood-gates,  dams  and 
banks.  When  a  solid  body  is  plunged  in  any 
liquid,  it  must  displace  a  quantity  of  that  liquid 
exactly  equal  to  its  own  bulk.  Hence,  by  mea- 
suring the  bulk  of  the  liquid  so  displaced,  we 
can  ascertain  precisely  the  bulk  of  the  body ;  for 
the  liquid  can  be  put  into  any  shape,  as  that  of 
cubic  feet  or  inches,  by  being  poured  into  a  ves- 
sel of  that  shape  divided  into  equal  parts.  This 
is  the  easiest  way  of  measuring  the  solid  con- 
tents of  irregular  bodies.  When  a  body  is 
plunged  into  a  liquid,  if  it  be  of  the  same 
weight  as  the  liquid,  it  will  remain  in  whatever 
part  of  the  fluid  it  is  placed ;  if  it  be  heavier,  it 
will  sink  to  the  bottom ;  if  Ughter,  it  will  rise 
to  the  top.  If  any  body,  therefore,  be  weighed 
in  the  air,  and  then  weighed  in  a  liquid,  it  will 
lose  as  much  in  weight  as  an  equal  bulk  of  the 
liquid  weighs.  In  this  manner  we  determine 
the  relative  weights  of  all  bodies,  or  the  propor- 
tion which  they  bear  to  each  other  in  weight, 
which  is  called  their  tpeeific  gravity.  Suppose  a  | 
mass  of  gold,  for  instance,  to  have  a  certain  i 
weight  in  the  air ;  it  would  lose,  on  being  weighed 
in  water,  about  a  1 9th  of  its  weight ;  that  is,  the  ; 
gold  would  be  19  times  heavier  than  water.  The 
instrument  used  for  this  purpose  i«  called  the  hy- 
drostatic balance,  and  affords  the  easiest  and  most 
accurate  method  of  comparing  all  substances, 
whether  solid  or  fluid.  This  operation  may  be 
performed  with  substances  lighter  than  water, 
by  attaching  them  to  a  stiff  pin,  fastened  to  the 
bottom  of  the  scale,  or  by  suspending  some  heavy 
substance  of  a  known  weight.  The  same  principle 
also  enables  us  to  ascertain  the  specific  gravities 
of  different  fluids ;  for,  if  the  same  substance  be 
weighed  in  two  fluids,  the  weight  which  it  loses 
in  each  is  as  the  specific  gravity  of  that  fluid.  If  I 
a  drop  of  water,  or  any  liquid  of  a  like  degree  of  j 
fluidity,  be  pressed  upon  a  solid  surface,  it  will 
wet  that  surface  and  adhere  to  it,  instead  of 
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preserve  a  lodgment  of  water  in  cavities  on  their 
border,  and  hence  give  rise  to  the  p<jpular  name 
water-leaf,  and  the  scientific  one  bydrophyllum. 
The  floral  footstalk  rises  from  the  root,  and  has 
one  or  two  small  leaves  of  similar  shape  to  the  large 
radical  ones ;  and  the  flowers  have  a  campanulate 
form,  a  dirty  white  colour,  and  an  inconspicuous 
appearance,  and  grow  in  loose  pendulous  clus- 
ters, and  bloom  in  May  and  J  une. — The  Virgi- 
nian species,  H.  virginica,  was  introduced  about 
20  years  earlier  than  the  preceding  species,  but 
is  similar  to  it  in  appearance,  habits,  and  period 
of  bloom ;  but  it  has  blue  flowers,  and  ranks  in 
its  native  country  as  an  economical  plant. 
HYDROPIC  ROT.  See  Rot. 
HYDROPIPER.  See  Wateb. Pepper, 
HYDROSULPHATE,  or  Htdbosclphurkt.  A 
chemical  compound  of  sulphuretted  hydrogen 
with  either  an  alkali  or  an  alkaline  earth.  Sul- 
phuretted hydrogen  is  a  chemical  compound  of 
hydrogen  and  sulphur ;  and  is  a  gas  and  a  weak 
acid.  The  compounds  of  it  with  the  alkalies  and 
alkaline  earths  are  a  kind  of  salts ;  but  are  readily 
decomposed  by  sulphuric,  muriatic,  acetic,  and 
most  other  acids,  with  disengagement  of  their 
sulphuretted  hydrogen,  and  the  formation  of 
sulphates,  muriates,  acetates,  or  other  salts  of 
their  respective  bases, — or  by  chlorine  or  iodine, 
with  disengagement  of  their  sulphur,  and  the 
formation  of  hydrochlorates  or  hydriodates. — The 
hydrosulphate  or  hydrosulphuret  of  ammonia  is 
a  valuable  medicinal  agent,  and  has  a  place  in  the 
pharmacop<jeias  of  Edinburgh  and  Dublin ;  it  is 
a  volatile  fluid,  and  has  been  called  the  fuming 
liquor  of  Boyle ;  it  has  a  green  colour,  a  very 
fetid  odour,  and  a  disagreeable  acrid  taste ;  and 
it  is  administered  in  doses  of  6  or  6  drops  in  a 
large  tambler  of  water,  as  a  very  powerful  seda- 
tive upon  the  action  both  of  the  stomach  and  the 
arterial  system.  It  is  extensively  used,  also,  as 
a  reagent  in  processes  of  chemical  analysis.  The 
hydrosulphate  or  hydrosulphuret  of  potash  exists 
in  dcli<iuescent  hexagonal  prismatic  crystals; 
and  has  a  bitter  alkaline  taste ;  and  is  used  as 
a  reagent. 

HYDROSTATICS,  — from  tidor,  water,  and 
ttatiAr,  the  science  of  bodies  at  rest, — is  the  sci- 
ence which  treats  of  the  weight,  pressure,  and 
equilibrium  of  liquid  fluids. 

The  particles  in  liquids  are  freely  moveable 
among  each  other,  so  as  to  yield  to  the  least 
disturbing  force ;  but  though  it  was  formerly 
believed  that  the  liquid  fluids  are  incompressi- 
ble, recent  experiments  haVe  shown  that  they 
may  bo  indefinitely  condensed  by  pressure.  The 
fundamental  truth,  on  which  the  whole  science 
of  hydrostatics  rests,  is  equality  of  pressure. 
All  the  particles  of  fluids  are  so  connected  to- 
gether, that  they  press  equally  in  every  direc- 
tion, and  are  continually  pressed  upon ;  each 
particle  presses  equally  on  all  the  particles  that 
surround  it,  and  is  equally  pressed  upon  by 
them;  it  equally  presses  upon  the  solid  bodies 
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which  it  touches,  and  is  equally  pressed  by  those 
bodies.  From  this,  and  from  their  gravity,  it 
follows,  that  when  a  fluid  is  at  rest,  and  left  to 
itself,  all  its  parts  rise  or  fall  so  as  to  settle  at 
the  same  level,  no  part  standing  above  or  sink- 
ing below  the  rest.  Hence,  if  we  pour  water  or 
any  other  liquid  into  a  tube  bent  like  a  U,  it 
will  stand  at  the  same  height  in  both  limbs, 
whether  they  are  of  the  same  diameter  or  not, 
and  thus  a  portion  of  the  liquid,  however  small, 
will  resist  the  pressure  of  a  portion  however 
large,  and  balance  it.  In  a  common  tea-kettle, 
for  instance,  water  poured  into  the  body  of  the 
vessel  will  rise  to  the  same  level  in  the  nose  as 
in  the  vessel ;  and  if  poured  into  the  nose,  the 
same  will  also  be  true,  and  the  small  column  of 
water  in  the  nose  balances  the  whole  column  in 
the  body  of  the  vessel,  and  will  continue  to  do 
so,  however  large  the  one,  and  however  small 
the  other  may  be. 

From  this  fact  two  important  conclusions  fol- 
low, derived  both  from  reasoning  and  from  daily 
experience.  The  one  is,  that  water,  though, 
when  unconfined,  it  can  never  rise  above  its 
level  at  any  point,  and  can  never  move  upwards, 
will,  on  being  confined  in  close  channels,  rise  to 
the  height  from  which  it  came,  that  is,  as  high 
as  its  source ;  and  upon  this  principle  depend  all 
the  useful  contrivances  for  conveying  water  by 
pipes,  in  a  way  far  more  easy,  cheap  and  effec- 
tual than  by  those  vast  buildings,  called  aquedutis, 
by  which  the  ancients  carried  their  supplies  of 
water  in  artificial  rivers  over  arches  for  many 
miles.  In  this  case,  the  stream  must  have  been 
running  down  all  the  way,  and  consequently  a 
fountain  fed  from  it  at  its  termination,  could 
not  furnish  the  water  at  the  same  height  as  its 
source. 

The  other  conclusion  is  not  less  true,  but  far 
more  extraordinary,  and,  indeed,  startling  to 
belief,  if  we  did  not  consider  the  reasoning  upon 
which  it  is  founded ;  it  is  that  the  pressure  of 
the  water  upon  any  object  against  which  it 
comes,  is  not  in  proportion  to  the  body  or  bulk 
of  the  water,  but  only  to  the  size  of  the  surface, 
on  or  against  which  it  presses,  and  its  own  height 
alwve  that  surface.  Thus,  in  a  tunnel-shaped 
vessel,  the  pressure  on  the  bottom  is  not  propor- 
tioned to  the  whole  body  of  water  in  the  vessel, 
but  only  to  a  column  of  the  fluid  equal  in  dia- 
meter to  the  bottom.  The  general  rule  for  esti- 
mating the  pressure  of  any  fluid,  is  to  multiply 
the  height  of  the  fluid  by  the  extent  of  the  sur- 
face on  which  it  stands.  If  any  portion  of  the 
fluid  is  supported  by  a  tube  above  the  remainder, 
the  pressure  on  the  bottom  of  the  vessel  will  be 
the  same  as  if  the  water  was  throughout  at  the 
same  height  as  that  in  the  tube,  so  that  the 
height  of  the  tube  is  properly  multiplied  by  the 
extent  of  the  bottom  of  the  vessel,  to  determine 
the  whole  pressure.  This  principle  of  equal 
pressure  has  been  called  the  hydrattatic  paradox, 
though  there  is  nothing  in  reality  more  para- 
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To  effect  this,  the  dial  is  divided  off  into  degrees, 
over  which  the  index  panes;  when  the  air  is 
dry,  the  wood  contracts  and  pulls  the  index 
hand  in  one  direction,  when  it  is  damp,  it  ex- 
pands, and  pushes  it  in  the  opposite.  The  greatest 
amount  of  atmospheric  dryness  forms  one  ex- 
treme of  the  scale,  and  that  of  wetness  the  other : 
between  these  two  points  the  index  is  incessantly 
moving,  as  the  state  of  the  atmosphere  varies. 
One  of  these  instruments  is  so  sensitive,  that 
mere  breathing  upon  it  sets  it  in  action  ;  and  it 
has  the  great  merit  of  indicating  at  all  times 
by  its  index  hand  exactly  what  the  state  of  the 
air  may  be. 

IIYOROPIIILA.  A  small  genus  of  tropical 
plants,  of  the  acanthaceous  order.  The  gaping 
species,  Ui/yrophila  ringent,  called  by  Linnsus, 
RueUia  rin^ens,  is  a  small  evergreen  trailer  ;  and 
was  introduced  to  the  botanical  collections  of 
Britain,  about  27  years  ago,  from  India.  The 
juice  of  its  leaves,  boiled  with  a  little  salt,  is  used 
as  a  medicine  on  the  Malabar  coast,  and  is  sup- 
posed to  correct  a  morbid  state  of  the  fluid  secre- 
tions. Its  name  hygrophila  eingiBes  'love  of 
moisture,'  and  alludes  to  the  character  of  its  na- 
tural habitat. 

n  YLESINUS.  A  genus  of  insects  of  the  xylo- 
phagous  or  wood-eating  family  of  beetles.  The 
species  of  it  are  nearly  allied  to  those  of  the  hy- 
lurgus  genus;  but  may  be  readily  distinguished 
by  the  short  ovate  shape  of  their  body,  and  by 
the  three-jointedness  of  the  club  of  their  antcn- 
Ds.  Their  tortuous  paths  through  the  timber 
on  which  they  feed  arc  always  more  insulated 
than  those  of  the  scolyti,  and  never  so  extensive. 
One  of  the  most  common  sp>ccies  in  Britain  feeds 
on  the  ash,  and  has  thence  the  name  of  H^etintu 
fnuvini.  In  varies  in  length  from  1 J  line  to  up- 
wards of  2  lines  ;  it  has  a  blackish-brown  colour, 
and  is  covered  with  ash-ooloured  scales  above, 
and  variegated  with  dusky- coloured  scales  be- 
low ;  its  antennie  are  rusty-red ;  its  club  is  dusky ; 
its  elytra  are  indistinctly  punctato-strintc ;  its 
underside  is  clothed  with  an  ashy  grey  pubes- 
cence ;  its  legs  have  a  pitch  colour ;  and  its  tarsi 
are  reddish-yellow.  It  sometimes  seriously  in- 
jures the  bark  of  ash-trees;  but,  except  when 
other  adverse  circumstances  are  in  operation,  it 
seldom  impairs  the  organic  vigour  of  the  trees, 
or  even  sensibly  affects  their  health. 

UYLOBIUS.  A  genus  of  insects,  of  the  rhyn- 
chophorous  or  snouted  family  of  beetles.  The 
name  hylobius  is  formed  from  two  Greek  words 
which  signify  "  wood  "  and  "  life ;"  and  alludes 
to  the  fact  that  the  larva>  live  in  the  interior  of 
trees. 

The  iir-infe«ting  species,  Hi/lobiu*  abietii,  is 
one  of  the  largest  of  the  native  weevils  of 
Britain,  and  inflicts  great  injury  on  some  of  the 
plantations  of  Scotland.  Its  body  is  from  half 
an  inch  to  three-fourths  of  an  inch  in  length ; 
its  general  colour  is  obscure  pitchy  black ;  its 
head  is  roughly  punctured  with  scattered  yellow 


hairs,  and  is  somewhat  depressed  between  the 
eyes,  and  has  on  each  side  a  tuft  of  ochreous 
yellow  hairs ;  its  rostrum  is  also  roughly  punc- 
tured with  scattered  yellow  hairs,  and  has  a 
narrow  ridge  down  the  middle ;  its  antenme  are 
dark  pitchy  red  ;  its  thorax'  is  deeply  and  aome- 
what  longitudinally  rugose-punctate,  and  has  a 
faint  dorsal  ridge,  and  strong  yellow  hairs  ;  its 
scutellum  is  clothed  with  an  ashy-grey  pubea- 
oenoe  ;  its  elytra  have  numerous  small  spots  or 
patches  of  strong  depressed  yellow  hairs,  some 
of  the  spots  irregularly  distributed,  and  others 
forming  two  spotted  cross  lines ;  mad  its  legs 
and  the  under  part  of  its  body  have  a  pitchy 
black  colour,  and  are  punctured  with  thinly 
scattered  rigid  hairs.  This  insect  is  readily  dia- 
tinguishable  from  an  allied  fir-destroying  species 
of  PiModes  by  the  insertion  of  its  antenow  near 
the  apex  of  the  rostrum,  while  the  insertion  of 
those  of  the  Pissodes  is  behind  the  middle  of  the 
rostrum. 

This  insect  abounds  in  Scotland,  is  less  com- 
mon in  the  north  of  England,  and  bcc<:>me« 
somewhat  rare  in  the  south  of  England.  It  has 
been  long  known  to  naturalists  to  infest  fir-treea, 
and  was  long  supposed  to  do  them  little  barm  ; 
but  it  has  been  found  within  the  last  twenty 
years,  to  perpetrate  severe  and  very  extensive 
mischief.  It  principally  haunts  old  fir  and  pine 
plantations ;  and  it  breeds  in  the  bark,  or  be- 
tween the  bark  and  the  wood,  or  chief  of  all 
in  the  decaying  stumps  and  roots  of  removed 
trees.  Its  ovules  arc  generally  deposited  in 
August  and  September ;  its  larvae  are  soon 
hatched,  and  continue  till  July ;  its  puptc  evolve 
from  the  larvie  in  July  ;  and  the  perfect  iosecta 
appear  in  August.  The  perfect  insects  fly  im- 
perfectly and  seldom  ;  they  often  move  about  in 
the  day-time,  on  the  surface  of  the  ground  ;  and 
they  are  encased  in  so  very  strong  a  shield,  that 
treading  them  among  the  grass  docs  them  ao 
harm.  The  insects  are  dormant  from  about  the 
middle  of  October  till  about  the  middle  of  April ; 
and  they  make  their  chief  attacks  on  trees  at 
three  seasons  of  the  year, — first  from  their  ver- 
nal awakening  till  the  end  of  May,  next  in 
August  when  the  young  brood  comes  above 
ground,  and  next  in  the  end  of  September 
just  before  they  retire  to  their  winter's  sleep. 
They  peel  round  a  young  tree,  in  the  first  and 
second  years  after  its  being  planted,  as  com- 
pletely as  can  be  done  by  hares  or  rabbits ;  and 
they  generally  begin  to  peel  near  the  root,  so  aa 
very  speedily  to  kill  the  tree.  Mr.  Balden,  for- 
ester to  Lord  Blantyre,  in  giving  in  1841  an 
account  of  their  ravages,  says,  "  In  March  1830, 
after  properly  surface-draining  a  piece  of  ground 
containing  between  6  and  7  acres,  where  an  old 
fir  wood  was  cut  down  two  years  previously,  I 
replanted  it  with  larch,  spruce,  Scotch  firs,  and 
oaks;  of  these  trees  20,000  were  larch,  7,000 
spruce  and  Scotch  firs,  and  300  oaks ;  and  by  the 
end  of  June,  there  were  nat  above  10  larcb^ 
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jpruoe,  and  Scotch  firs  out  of  1,000  that  were 
not  more  or  less  barked,  and  the  greater  part 
completely  killed.  I  have  replanted  the  same 
ground  over  for  six  years,  some  parta  of  it  almost 
new ;  and  as  we  have  been  cutting  down  and 
replanting,  more  or  less,  for  the  last  12  years,  I 
consider  that  in  the  course  of  that  time,  they 
have  destroyed  al>ove  60,000  or  70,000  larch,  be- 
sides spruce  and  Scotch  firs,  while  at  the  same 
time  they  have  left  thousands  of  very  stunted 
trees  standing  apparently  half  dead."  Mr.  Bal- 
den, previous  to  a  clever  detection  of  the  real 
depredators,  ascribed  the  barking  and  killing  of 
the  trees  to  mice  and  rabbits  ;  and  many  forest- 
ers, who  have  witnessed  similar  depredations 
upon  their  coniferous  plantations,  have  probably 
committed  the  same  mistake.  The  hylobius  is 
also  very  destructive  to  juniper  and  birch  trees ; 
and  it  seems  to  commit  its  main  depredations 
during  the  night  and  the  early  part  of  the 
morning. 

In  places  where  the  hylobius  has  found  a 
lodgment,  all  stumps  of  old  trees  ought  to  be 
grubbed  up, — ground  intended  for  a  plantation 
ought,  if  the  circumstances  of  it  will  at  all  per- 
mit, to  be  either  dug  or  trench-ploughed, — and 
young  plants  of  larch,  spruce,  Scotch  pine,  juni- 
per, birch,  and  similar  trees,  may,  immediately 
before  planting,  be  dipped  in  a  mixture  of  one 
part  of  spirits  of  turpentine  and  five  or  six  parts 
of  lime  water.  When  the  insects  have  establish- 
ed themselves  upon  a  young  plantation,  they 
may  bo  destroyed  either  by  washing  the  young 
trees  with  the  mixture  of  turpentine  and  lime 
water,  or  by  cautiously  spreading  a  sheet  on  the 
ground  beneath  each  tree,  and  then  either 
shaking  it  or  striking  it  smartly  with  a  pole, 
and  afterwards  destroying  the  contents  of  the 
sheet.  This  latter  operation  owes  its  success  to 
a  curidus  instinct  in  the  insects, — that,  the  mo- 
ment the  tre«  on  which  they  are  feeding  is 
struck  or  shaken,  they  fall  to  the  ground  upon 
their  back  as  if  they  were  dead ;  and  it  requires 
to  find  them  in  the  act  of  feeding,  and  must 
therefore  bo  performed  at  a  very  early  hour  in 
the  morning. 

IIYLUROCS.  A  genus  of  insects,  of  the 
xylophagous  or  wood-eating  family  of  beetles. 
Its  species  have  a  considerable  affinity  both  to 
those  of  the  genus  hylcsinus,  and  to  those  of  the 
genus  scolytus ;  but  they  differ  very  perceptibly 
in  form  from  the  former,  and  in  economy  from 
the  latter.  Their  antennie  are  eleven -jointed 
and  strongly  clubbed,  and  have  the  first  joint 
bent  and  very  long,  the  second  globular,  the 
third  smaller  and  obconic,  the  next  four  trans- 
verse, and  the  last  fotir  in  the  form  of  a  globular 
pubescent  club ;  their  mandibles  are  acute  and 
triangular,  and  their  other  oral  organs  small ; 
their  eyes  are  long  and  narrow ;  their  body  is 
rather  long  and  cylindrical;  their  tibi»  are 
apically  dilated,  and  externally  bidentate ;  and 
then-  tarn  are  five-jointed,  and  have  the  p«nulti- 
II. 


mate  joint  bilobed.  Several  species,  all  some- 
what closely  resembling  one  another,  make  de- 
vastations upon  different  kinds  of  timber-trees, 
and  particularly  upon  pines ;  and  two  species, 
//.  ater  and  //.  angiutatus,  are  very  great  devas- 
tators in  some  parts  of  Continental  Europe ;  but 
one  species,  //.  piniperda,  is  exceedingly  pre-emi- 
nent, at  once  on  account  of  its  being  the  type  of 
the  whole  genus,  on  account  of  its  prevalence  in 
Britain,  and  on  account  of  the  great  extent  of 
mischief  which  it  perpetrates. 

The  IlylurgHs  pimperda  is  nearly  two  lines  in 
length,  and  is  punctured  and  slightly  pubescent, 
and  has  generally  a  pitch  black  colour,  but  varies 
in  shade  down  to  a  mere  pale  colour,  and  has 
occasionally  reddish  or  chestnut-coloured  elytra. 
Its  head  projects  a  good  deal  forward,  and  has  a 
short  longitudinal  ridge  in  the  middle  of  the 
front ;  its  antennte  are  ferruginous ;  its  thorax  is 
thickly  set  with  rounded  punctures;  its  elytra 
are  cylindrical,  roughly  punctured,  and  some- 
what wider  than  the  thorax,  and  have  each  nine 
punctured  strite ;  its  legs  are  pitch-coloured ; 
and  its  tarsi  are  light  reddish-yellow.  It  chiefly 
infests  the  Scotch  pine ;  it  also  attacks  the 
spruce ;  and  cither  it,  or  some  species  which  has 
been  mistaken  for  it,  has  worked  havoc  upon 
the  Piwu  ponderom,  and  some  other  foreign 
pines.  It  abounds  in  most  young  plantations  of 
the  Scotch  pine,  and  occasions  the  serious  injury 
or  absolute  loss  of  very  many  of  the  young  trees. 
It  resembles  the  scolyti  in  perforating  the  bark 
and  wood  of  the  trunk  ;  but  does  most  damage 
by  making  longitudinal  bores  through  the  ter> 
minal  shoots, — burying  itself  horizontally  into  \  he 
lower  part  of  twigs,  linearly  ascending  their  in- 
terior, and  either  laterally  or  terminally  emerging 
at  their  top.  "  For  the  purpose  of  examining  its 
proceedings,"  says  Dr.  Lindley,  "  I  placed  a  shoot 
of  the  Scotch  pine  under  a  glass  with  the  insect. 
In  about  three  hours  afterwards,  it  had  just 
begun  to  pierce  the  bark  at  the  base  of  one  of 
the  leaves.  Its  mandibles  seemed  chiefly  em- 
ployed, its  legs  being  merely  used  as  a  means  of 
fixing  itself  more  firmly.  Four  hours  after,  its  head 
and  thorax  were  completely  buried  in  the  shoot ; 
and  it  had  thrown  out  a  quantity  of  wood,  which 
it  had  reduced  to  a  powder,  and  which  nearly 
covered  the  space  within  the  glass.  In  sixteen 
hours  more,  it  was  entirely  concealed,  and  was 
beginning  to  form  its  perpendicular  excavations, 
and  was  busily  employed  in  throwing  back  the 
wood  as  it  proceeded  in  destroying  it.  There 
were  evidently  two  kinds  of  this  sawdust,  part  • 
consisting  of  shapeless  lumps,  but  the  greater 
portion  of  very  thin  8emitran!*parcnt  lamelln>,  or 
rather  shavings.  I  now  examined  it  every  day 
till  the  fifth,  when  I  found  it  had  emerged 
through  the  central  buds,  at  about  one  inch 
from  where  it  had  first  entered." 

IIYMENiBA.    See  Loctst-Trke. 

HYMENANTIIERA.  An  ornamental,  ever- 
green, Australian  shrub,  of  the  violet  order.  It 
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conatituUs  a  genus  of  itself,  and  takes  for  its 
qieoifio  nime  dmilata  or  the  tooChed4eaTed.  It 
has  a  one-seeded  pericarp,  and  solitary  pendu 
lou8  seeds ;  and,  in  consequence,  possesses  some 
affinity  to  the  polygala  tribe.  It  was  introduoed 
to  Britain  about  S7  jwn  ago.  It  attaiin  % 
height  of  G  or  8  feflt,  tad  oarriM  jalloir  ilowwi 
in  April  and  May. 

HYMENOCAKPUS.  A  smaii  genua  of  beau- 
tifa]»  yoDow-floirared,  liantf,  Italiaa,  anaoal 
plants  of  the  lotus  division  of  the  leguminous 
order.  Three  species,  the  ray-podded,  the  round- 
podded,  and  the  money  wort-kaved,  belong  to  it, 
and  woro  all  fonnorlj  indiided  in  tho  genos 
medicago ;  and  they  olosely  resemble  that  genus 
in  general  character,  but  differ  from  it  in  having 
membranous  fruit  The  round-podded  and  the 
SMneTwwt-laaTOd  bavo  a  trailing  habit.  See 
Uie  article  Mepick. 

H  YMENODICTYON.  A  small  genus  of  orna- 
mental, tropical,  dendritic  plants,  of  the  madder 
Aunify.  The  tall  speoies,  if.  smsIn^  oilled  by 
some  botanists  Cinekmm  exedtay  is  a  natiTe  of 
India ;  and  attains  there  a  height  of  hctw<>^n  30 
and  40  feet  \  aad  is  an  evergreen ;  and  was  in- 
tndnoed  abont  S7  jean  ago  to  Bkitiih  oo]Ieo> 
tioDi,  Dr.  Roxbuf^  mys  thai  ita  bark  pos- 
scssce  the  bitterness  and  astringenoy  of  the 
Peruvian,  and  that,  when  freeh,  it  possesses 
these  in  even  a  stronger  degree.  AnoUwr  spe- 
cies, H,  thyrtiflora,  about  half  the  natural  height 
of  the  preoedii^  has  been  brought  to  Britain 
from  India. 

HYlOarOPAPPna  a  snan  genos  of  an- 
nualrioeted  plants,  of  tho  sunflower  division  of 
tho  composite  order.  Three  white-flowered,  au- 
tumn-blooming species,  of  from  12  to  30  inches 
in  height,  have  been  introdaoed  to  Britain  from 
North  Aroraiea ;  but  ther  are  meie  oniloai  than 
bcautiftil. 

HYMENOPHYLLUM.   See  FiLMv-LKAr. 

HYOSGYAMUa  A  genus  of  plants,  of  the 
nightshade  fiunily.  One  species  grows  wild  in 
Kritrxin ;  and  about  half  a  dozen  annual  species, 
and  as  many  perennial  ones,  have  been  introduced 
from  other  countries.  Most  have  the  appearance 
of  tteve  fpseds}  bat  seversl  posssss  an  Intense 
interest  as  medicinal  and  poisonous  narcotics. 
//.  cdbm,  aureus,  p/i>/Mloidff.  nnd  gcopoiia,  are  all 
deemed  poisonous ;  and  only  ii.  orietUalU,  phyta- 
kitbtf  and  ^ttrieuUi^  posssss  anything  of  an 
ornamental  character. 

The  indigenous  ppecies,  or  henbane,  common 
«  henbane,  or  blaclc  hyosoyamus,  II.  n^cr,  concen- 
trates in  itself  the  nuda  intsceet  and  tenevs  of 
the  genus.  It  occurs  somewhat  frequently  on 
rubbish,  on  waste  grounds,  and  at  the  sides  of 
roads,  especially  on  calcareous  soils.  Its  root  is 
annuid  or  bieanial,  long,  compact,  taperiag,  aad 
fibrous ;  its  stem  is  cylindrical,  woody,  branched, 
erect,  and  about  three  feet  high ;  its  leaves  are 
alternate,  sessile,  large,  deeply  sinuated,  woolly, 
and.of  a  sea-gteen  eoIour,---aiid  the  lower  ones 
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are  upwards  of  a  foot  in  length;  and  iU  floven 
grow  in  tmnlnal,  simple,  rsoarvsd  spiku,  ssd , 

have  a  straw-colour,  beautifully  marked  with 
rctiform  purpio  vcins^  and  ttwullj  UwB  in 
June  and  July. 

The  whole  plant  is  clothed  with  soft  wUtt 

hairs,  and  has  a  clammy,  sticky  touch,  and  i? 
strongly  poisonous  to  man  and  ^'m?  cth  r  aoi- 
mala.   Hogs  are  intoxicated  by  it;  aad  cowi, 

quantity  of  it  without  material  injury ;  bat  >11 
of  these  loathe  it,  poultry  are  killed  brit  aad 
man  is  affected  by  it  in  the  same  sort  of  mj  u 
by  opinm.  It  was  regarded  bj  ear  fimftden 
as  having  something  to  do  with  the  producing  of 
the  old  English  leprosy ;  it  is  accused  by  some 
herlialists  of  causing  gangrenous  blotches ;  aad 
it  figorss,  in  the  idnl  cteatioas  ef  flhikipssn^ 
as  the  mysterious  means  of  the  mnrder  of  Ham- 
let's father.  An  overdose  of  it,  or  an  accidental 
poisoning  with  it,  produces  sickne^  stupor,  dim- 
ness of  sight,  dilatatlom  of  the  pupils,  ddiiisai 
and  coma;  and  must  be  combated  fintmthtt 
emetic,  and  next  with  doeee  of  vinegar. 

The  fresh  leaves  have  a  strong,  narcotic,  aad 
soaienduit  letid  odour,  and  a  mucilsgiasas  «d 
slightly  acrid  taste;  but  the  L^ried  leaM  0 
nearly  odourless  and  insipid.  The  active  prind- 
ples  of  the  plant  are  completely  extracted  b; 
diluted  elodhol ;  and  comprise  a  peoolisr  ilb- 
loid,  gallic  sold,  renn,  mucus,  and  ordinary  ex- 
tractive matter.  The  peculiar  alkaloid  has  b«t) 
called  hjroscyamia,  and  appears  to  be  the  sest  oi 
the  plant's  naroo^  and  oharaeterisUe  pvmn; 
and  it  ooours  more  pisntifully  in  the  seeda  than 
in  the  roots  or  the  leaves,  and  eTif!t«  in  thf  form 
of  a  malate,  and  crystallises  in  long  prism*,  aad 
Oimibines  wiUi  adds  to  form  nentrsi  siJte.  lb 
inspissated  juice  of  ths  fresh  leaves,  and  the 
tincture  nf  the  dried  ones,  are  the  ordinirr 
medicinal  preparations  of  hyoscyamus ;  and  the/ 
first  stimulate  the  pulse,  and  next  dioisiih  it 
and  induoe  deep;  and  are  prsseribsd  in  cates 
where  opium  fails  to  act  duly  as  a  narcotic,  an! 
in  cases  of  gout,  rheumatism,  spasms,  l^jitena, 
and  mania.  The  seeds  and  capsules  sie  MB^ 
times  smoked  by  the  peasantry  as  a  rensdy  for 
toothache ;  but  they  are  a  very  perilous  one, 
may  produce  both  convulsions  and  deliriuni.  A 
solution  of  the  extract  in  water  has  been  MM* 
osesfiiOy  emptoyed,  in  vetecinaiy  practice,  uii 
external  application  for  very  ixiitsUs  dii<B> 
inflammation  of  the  eye. 

HYOSERIS.  See  Swimk's  Sccgokt. 

HYPBCOm  A  small  genus  of  hardy, 
low-flowered,  ornamental,  annual  plaot«,  '  - 
poppy  order.  Two  trailing  species,  H.pr^' 
Uiu  and  Il.pendulumt  were  introduoed  to&ntii 
very  long  ago  from  the  South  of  Eempe;  aaltf 
upright  species,  TI.  erfcitnn,  about  88  years  ap^ 
from  Siberia.  One  of  the  former  is  described 
follows  by  Miller:—''  It  bath  roaoy  wiag-poia** 
leaves  of  a  greyish  colour,  which  qirssdaeBrtw 
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ground,  and  slender  branching  sialics,  which  pros- 
trate on  the  ground ;  these  are  naked  below, 
and  at  top  are  garnished  with  2  or  3  small 
leaves  of  the  same  shape  and  colour  with  the 
under  ones;  from  between  these  leaves  come 
out  the  footstalks  of  the  flower,  each  Bustaining 
one  yellow  flower  with  4  petals,  and  a  pointal 
stretched  out  beyond  the  petals,  which  afterward 
turns  to  a  jointed  compressed  pod  about  3  inches 
long,  which  bends  inward  like  a  bow,  having 
one  roundish  compressed  seed  in  each  joint." 

HYPERANTHERA.  See  House  -  Radish- 
TasR. 

HYPERICUM,— popukrly  Si.  John's  Wort.  A 
large  and  diversified  genus  of  ornamental  plants, 
constituting  the  type  of  the  natural  order  Hy- 
pericineie.  Four  or  five  stove  species,  about  40 
greenhouse  species,  between  12  and  20  hardy 
ligneous  species,  and  upwards  of  40  hardy  her- 
baceous species,  at  present  in  Britain,  belong  to 
this  order ;  and  those  are  distributed  among  7 
genera.  They  are  somewhat  akin  to  the  plants 
of  the  orange  and  the  guttiferous  families.  All 
have  a  large  quantity  of  resinous  juice ;  most  are 
bitter  and  slightly  astringent ;  and  the  majority 
are  shade-loving  and  thicket-seeking  herbs  and 
undershrubs  of  the  temperate  latitudes  of  Europe 
and  Asia.  The  leaves  of  all  are  dotted ;  the 
flowers  of  by  far  the  greater  number  arc  yellow ; 
and  the  juice  of  most  is  yellow,  viscid,  nnd  bit- 
terish, often  purgative  or  anthelmintic,  and 
sometimes  exceedingly  similar  to  gamboge. 

The  genus  hypericum  comprises  about  six- 
sevenths  of  all  the  species  of  the  order  in  Bri- 
tain, and  possesses  a  corresponding  proportion 
of  its  characteristic  properties  and  its  impor- 
tance. Eleven  indigenous  species,  and  upwards 
uf  70  exotic  ones  are  in  Great  Britain  and  Ire- 
bnd  ;  and  between  50  and  60  more  arc  known. 
The  flowers  of  many  are  very  handsome,  and 
combine  with  the  foliage  to  render  the  plants 
exceedingly  ornamental ;  those  of  almost  all  arc 
more  or  less  resiniferous ;  those  of  the  majority 
have  a  strong  disagreeable  odour  when  bruised, 
and  an  astringent  bitter  taste;  and  those  of 
some  have  long  been  used  for  medicinal,  econo- 
mical, or  superstitious  purposes.  Two  of  the 
species  in  Britain  are  respectively  an  annual  and 
a  biennial,  and  require  to  be  treated  in  the  same 
manner  as  ordinary  hardy  garden  annuals;  a 
very  large  proportion  are  either  hardy  under- 
shrubs or  hardy  perennial  -  rooted  herbs,  and 
require  to  be  treated  in  the  same  manner  as  the 
ordinary  hardy  perennials  of  the  flower-border 
and  the  shrubbery;  and  about  a  dozen  are 
greenhouse  evergreen  undershrubs,  and  thrive 
best  in  a  mixture  of  loam  and  peat,  and  are 
readily  propagated  by  striking  young  cuttings 
under  a  glass. 

The  common  or  perforated  St.  John's  wort. 
ffypericum  jxrforatum,  is  a  perennial-rooted,  in- 
digenous herb,  of  the  woods,  thickets,  hedges, 
dry  banks,  and  other  shady  places  of  Britain. 


Its  root  is  tufted,  ligneous,  and  somewhat  creep- 
ing ;  its  stem  is  cylindrical,  branching,  bushy,  and 
about  20  inches  high  ;  its  branches  are  axillary 
and  leafy,  and  give  the  plant  a  compact  and  some- 
what dense  appearance  ;  its  leaves  are  very  num- 
erous, ovate  or  elliptical,  and  of  various  breadth  ; 
and  its  flowers  arc  numerous,  and  grow  in  thick, 
forked,  terminal  panicles,  and  have  a  brilliant 
yellow  colour,  streaked  and  dotted  with  black  or 
darkish  purple,  and  bloom  in  July  and  August. 
This  plant  is  disliked  by  horses  and  hogs,  but 
eaten  by  cattle,  sheep,  and  goats.  Its  leaves  and 
flowers  are  strongly  resiniferous,  or  oleiferous, 
and  emit  a  powerful  odour  when  rubbed  ;  it 
bleeds  under  very  slight  compression  or  wound- 
ing, and  imparts  a  blood-red  colour  to  any  spirit- 
uous or  oleaginous  substance  with  which  it  is 
mixed,  and  was  fonnerly  supposed  to  possess  the 
power  of  healing  wounds,  bruises,  and  contusions ; 
it  is  the  Fiiga  Dcrmonum  of  old  herbalists,  and 
was  fonnerly  held  in  great  estimation  for  the 
fancied  property  of  influencing  conjurations  and 
enchantments  ;  it  was,  at  one  time,  culled  and 
carried  about  their  persons  by  the  peasantry  of 
Scotland  as  a  charm  against  witchcraft ;  it  is 
still  said  to  be  gathered  with  great  ceremony,  on 
St.  John's  day,  by  the  peasants  of  France  and 
Germany,  as  a  fancied  preservative  against  thun- 
der ;  and  it  yields  a  good  yellow  dye  to  woven 
fabrics  from  its  flowers,  and  a  good  red  dye  from 
its  leaves. 

The  square-stemmed  St.  John's  wort,  or  St. 
Peter's  wort,  ffyj^fricum  quadrangulum,  is  a  per- 
ennial-rooted indigenous  herb  of  the  moist  mea- 
dows and  thicketty  river-banks  of  Britain.  Its 
root  is  creeping  and  somewhat  ligneous  ;  its 
stems  are  sharply  quadrangular,  and  grooved  or 
convexly  furrowed  between  the  angles,  and  are 
erect,  ramose,  leafy,  and  about  20  inches  high  ; 
its  branches  are  short,  opposite,  axillary,  and 
leafy,  and  arm  the  lower  as  well  as  the  upper 
parts  of  the  stem,  but  do  not  render  the  plant  so 
bushy  as  the  common  St.  John's  wort ;  its  leaves 
are  sessile,  ovate-elliptical,  obtuse,  and  much  vein- 
ed, and  cross  one  another  in  pairs,  and  are  bor- 
dered with  dark-coloured  dots,  and  profusely 
sprinkled  with  very  small  pellucid  ones  ;  and  its 
flowers  sit  on  short  footstalks  at  the  ends  of  the 
branches,  and  have  a  lemon  yellow  colour,  and 
are  about  half  the  size  of  those  of  the  common 
St.  John's  wort,  and  bloom  in  July  and  August, 
and  are  succeeded  by  a  profusion  of  readily  ger- 
minating seeds.  The  dots  on  the  borders  of  tho 
leaves  contain  a  blood-red  liquid. 

The  Tutsan  or  Park-Leaves,  Hifpericum  an- 
(irosamum — now  regarded  by  some  modem  botan- 
ists as  constituting  a  separate  genus,  under  the 
name  of  Androtmnum  officinale — ^is  a  perennial- 
rooted,  indigenous  herb  of  woods,  moist  shady 
lanes,  and  other  similar  places  in  some  parts  of 
Britain.  Its  stem  has  a  shrubby  appearance,  and 
sends  out  some  small  branches  toward  the  top, 
and  usually  attains  a  height  of  about  two  feet ; 
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its  hraaches  are  quadrangular,  and  somewhat 
compcMMd;  ito  IwTee  are  aesaile,  wide^pread- 
ing.  and  somcwhnt  hi  art  Fh-\p'M3,  and  occur  in 
pairs  and  oppositel/  at  every  joint ;  ita  flowers 
grow  in  smaU,  Mtet  panieks  at  the  end  of  the 
stem,  and  are  an  inch  in  width,  and  have  a  yel^ 
low  colour,  and  belong  to  the  Linnsean  group  of 
dtadelphia  pentandria,  and  bloom  from  July  till 
September ;  and  its  fruit  is  a  three-celled,  round- 
ish capsule,  covered  with  a  moist  pulp,  and  be- 
coming black  when  ripe.  Its  leaves  and  other 
p<arta  emit  »n  ermmtte  odoor  when  rubbed. 

The  large- calyxed  St.  John's  w  rt,  /fi/jxrinm 
«tlt/einnm,  is  a  small  undcrshrub,  and  grows  wild 
in  bushy  places  in  some  perts  of  Scotbnd,  and 
eepeeially  of  Irdand.  Ito  not  is  creeping ;  its 
stems  are  ligneous,  ramose,  and  from  12  to  18 
inches  high ;  its  branchet  are  smooth,  simple, 
qoednmgvhir,  end  leafy;  itolea'vwelMidonferj 
short  footstalks,  and  are  cori-i  "o  and  ovatdy 
obl<Hlg ;  its  tlowers  are  two  or  three  inches  broad, 
and  have  bright  golden  yellow  petals,  and  a  mul- 
titude of  reddish  anthers,  and  bloom  from  Jane 
till  S<»ptember.  This  plant  \^  highly  ornamental 
in  shrubberies,  parks,  and  game-grounds,  and 
may  be  readily  propagated  from  suckers. 

The  doubtful  or  impcrf  mte  St.  John's  wort. 
Hyftricum  dvbium — called  bj  some  botanists 
Hyjmietm  dd^nmm-^  »  perennial-rooted  in- 
digenous herb  of  the  moiat  grovee  and  thickets 
of  some  of  the  rnountainnns  jwrts  of  Britain.  Tt« 
radical  shoots  have  a  bright  red  colour  ;  its  stem 
is  quadranguUr  above,  and  about  3  feet  high ; 
its  general  form  and  appr-nmnce  arc  similar  to 
those  of  the  common  8i.  John's  wort ;  its  branch^ 
are  lateral,  long,  and  leafy;  ito  leatea  are  Urger 
than  those  of  the  common  St.  John's  wort,  not 
so  green  on  the  under  surface,  and  almost  free 
from  pellucid  spots ;  and  its  flowers  have  a  yel- 
low colour,  dotted  and  clouded  with  daric  paiple, 
and  blootn  in  July  and  August. 

The  trailing  St  John's  wort,  Hifpetioum  humi- 
fummy  is  a  pvoeombent,  persnaial-rootod  natire 
of  the  boggy  and  heathy  j  .  isturee  of  "Britain.  Its 
root  is  fibrous ;  its  stem  is  compressed,  and  trails 
along  the  ground;  its  leaves  are  elliptical  and 
smooth,  tad  have  a  similar  odoor  to  those  of  the 
common  species ;  and  its  flowers  nrc  f'w,  nnd 
have  a  yellow  colotir,  and  grow  in  a  kind  of 
cymes,  and  bloom  in  Jnly  and  Angnst  The 
highf^-t  part  of  this  plant  '\<^  seldom  mOTS  than  6 
or  8  inches  above  the  ground. 

The  mountain  St.  Johnls  wort,  Hyperieum 
tmmAuMtm,  is  a  perennial-rooted  indigenous  herb 
of  the  moist  woods  and  moist  thickets  of  Britain. 
Itsrtemsare  cylindrical,  erect,  smooth,  and  18  or 
84  ittdheo  high;  ito leafes  are shsatWng,  naked, 
and  ovate;  ite  bracts  and  the  dark  fringes  of  its 
calyxes  have  a  similar  aj^pearance  to  the  glands 
of  the  moss>rosei  and  ito  flowers  are  yellow,  and 
bloom  in  July  and  August.  This  pUnt  is  highly 
ornamental,  and  well  deserves  a  plaos  in  the  back 
part  of  the  flower  border. 


The  marsh  St.  John's  wort,  Uyftriewm  etodet, 
is  a  perennial-rooted,  indifanons  herb  of  the 
spongy  bogs  and  moss  marsbe'i  nf  Britain.  Its 
stems  are  procumbent,  and  seldom  lift  the  high- 
est part  of  tiie  plant  mere  than  9  er  7  irnhts 
above  the  surface  of  the  ground  ;  and  it?  I::jves 
are  yellow,  and  bloom  in  July  and  August. 

The  hairy  St.  John's  wort,  H^perieum  Aussilsi, 
is  a  pcrcnnial-rootsd,  hsibaceons  indigea  of 
thickets,  hedges,  and  other  shading  growths,  in 
dry  caloureous  soils,  and  particularly  on  chalkj 
bsnki^  in  varfons  parto  of  firltaia.  Ito  ilanii 

about  two  f-et  hiph  ;  :\nd  its  flowenanydow, 
and  bloom  in  June  and  July. 

The  fidr  or  small  npright  81  John'^  wort,  Jly- 
pericum  pttleArum,  is  :\  perennial-rooted  berbs- 
oeous  indigen  of  woods,  thickets,  and  dense 
heaths,  on  argillaceous  soils,  in  various  paru  of 
Britain.  Ito  stem  attains  a  height  of  aboet  SO 
inches;  and  ito  flowen an ydlow and  bissnia 
July. 

The  bearded  8t  John's  wort,  B^petiewm  is^ 
batum,  is  a  perennial-moled  heihnaeoas  indigen 

of  thickets  and  dense  groves  in  some  parti  of 
Scotland.  Its  stem  is  about  two  feet  high  ;  and 
ito  flowen  are  ydknr,  and  bloom  firoro  June  till 
October.  A  variety  of  it  called  the  Calabrian. 
H.  b.  calabrieumy  considerably  smaller  in  siic 
thsa  the  nemal  plant,  was  intoodvosd  to  Britua 
about  30  years  ago  from  Calabria. 

The  goat-scented  or  stinking  or  shrubby  8t 
John's  wort,  Hypericum  Atrctnum,  grows  ntta* 
ratty  by  the  side  of  rivers  in  CaUbria,  8iaily,sail 
Crete,  and  was  introduced  upwrirds  of  two  cen- 
turies ago  to  Britain.  It  is  a  beautiful  hard/ 
shrab ;  and  has  long  been  in  estensivs  rsqoert 
for  its  ornamental  character.  Its  stems  are  n  : 
4  feet  high  ;  its  main  branches  are  smooth  and  of 
a  light  brown  colour,  and  come  out  in  pairs  op- 
posite to  one  another  from  the  strongest  stemi, 
an'i  pi^nd  out  subordinate  branches  which  alter- 
nately point  in  diflerent  directions;  its  leaves 
are  opposite,  sessile,  and  ebkng-o^ta,  and,«tott 
bruise- h  (  init  a  very  strong  and  dipnirrfcaMe 
odour  ;  its  flowen  are  yellow,  and  bloom  from 
July  till  September,  and  grow  in  soch  noowiem 
and  abundant  clusters  at  the  end  of  the  joung 
shoots  that  the  shrub  appears  to  bp  rowrrii  with 
them ;  and  its  fruit  are  oval,  black-coloured  »p- 
snke.  SevesalvarietiesofthiaspeaieaaMinsBlti- 
vation.  One  of  the  most  permanent  of  these,  //• 
h.  mtntM,  is  only  about  two-thirds  of  the  baigbt 
of  the  normal  plant ;  anotlier  bat  strong  stems, 
broad  leaves,  and  large  flowers,  and  oao  be  coax- 
ed up  to  twice  the  height  of  the  normal  plsntj 
another  has  variegated  leaves ;  and  another  bosM 
the  impoitant  negatita  .pmpcity  of  wanting  <te 
normal  plant's  abominable  hircine  smell. 

Among  the  most  handsome  of  the  exotifi  bj- 
pericuros,  additional  to  the  goat-ooentod  tpsos^ 
are  //.  eanarienBe,  introduosdahovllfiO  yean  age 
from  the  Canary  Tslf^iidft,  an  evergreen  shrubrf 
from  2  to  7  feet  in  hcigla,  currying  yellow  floweis 
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from  July  till  September  ;  //.  cochtnchinetm,  in- 
troduced about  26  years  ago  from  Cocbin-CbiDa, 
an  evergreen  shrub  of  3  or  4  feet  in  height,  car- 
rying red  flowers  in  July  and  August ;  //.  vtrti- 
ciUalum,  introduced  between  60  and  70  years  ago 
from  the  Cape  of  Qood  Hope,  a  dwarfish  evergreen 
undershrub  of  8  or  10  inches  in  height,  carrying 
yellow  flowers  in  August ;  //.  corii,  introduced 
upwards  of  two  centuries  ago  from  the  Levant, 
an  evergreen  undershrub  of  about  a  foot  in 
height,  carrying  yellow  flowers  from  the  begin- 
ning of  summer  till  the  middle  of  autumn ;  //. 
nummularium,  introduced  about  24  years  ago 
from  the  South  of  Europe,  a  deciduous  trailer  of 
about  a  foot  in  height,  carrying  yellow  flowers  in 
June  and  J  uly  ;  //.  triplinerve,  introduced  about 
26  years  ago  from  North  America,  a  perennial- 
rooted  herb  of  about  20  inches  in  height,  carry- 
ing yellow  flowers  in  July  ;  and  H.  Jimbriatum^ 
introduced  about  26  years  ago  from  the  Pyrenees, 
a  perennial-trooted  herb  of  about  two  feet  in 
height,  carrying  yellow  flowers  in  July  and  August. 

HYPNUM.  A  large,  important,  and  exten- 
sively difi'used  genus  of  diploperistomous  mosa- 
plants.  See  the  articles  Boo  and  Mosses.  Up- 
wards of  60  species  of  this  genus  occur  in  Bri- 
tain ;  and  about  as  many  more  have  been  found 
in  other  countries.  Of  the  indigenous  species, 
//.  undulatum,  reflexuni,  alopecurum,  and  l/revi- 
rostre  grow  in  loose  masses,  II.  purutn,  blandovii, 
and  loreum  grow  in  broad  masses,  H.  riparium, 
Undlum,  lerpeiii,  jMpuIeum,  ttramiMum,  muraU, 
tiltrianum,  uncinatum,  aduncum,  aqiuxrrotan,  po- 
lymorphum,  confertum,  vduiinum,  flagdlart,  pro- 
li/erum,  albicans,  luUtcent,  and  micani  grow  in 
patches,  //.  yaolle,  moUuscum,  ciupidatum,  cordifo- 
Hum,  crista  eastrensis,  siellatum,  spleiidcns,  curva- 
tum,  schreUri,  calenulatum,  prcdongum,  ttriatum, 
triguetrurn,  rugulotum,  palustre,  and  demissum 
grow  in  tufts,  H.  atietinum  grows  irreg\ilarly, 
and  //.  dimorphum,  talcbrosum,  and  denticvlatum 
grow  in  a  procumbent  or  prostrate  manner.  The 
principal  indigenous  bog  species  are  H.  aduncum, 
JUicinum,  scorpioides,  albicans,  trifarium,  cordifo- 
lium,ajidlaricinum  ;  the  principal  indigenous  spe- 
cies which  inhabit  roots  of  trees  are  II.  deiUicii^ 
latum,  serpens,  and  confertum;  the  principal  indi- 
genous species  which  inhabit  moist  rocks  and 
stones  are  U.  tendlum,  catenvlatum,  moUuscum, 
pdifmorphum,  ttriatum,  crassinervium,  micans, 
flavescens,  plumosum,  and  fiagdlart ;  and  the  prin- 
cipal indigenous  species  which  occur  in  woods, 
on  hedgebanks,  and  in  other  similar  shady  places 
are  H.  crista  eastrensis,  prodon^um,  tchreleri,  alo- 
pecurum,  pili/erum,  bUtndam,  dimorpAum,  stria- 
tum, and  velutinum, 

nYPOCH.-ERlS.   See  Cat's  Ear. 

HYPOESTES.  A  genus  of  ornamental  tropi- 
cal plants,  of  the  acanthaceous  order.  Two  ever- 
gprccn  undcrshrubs,  with  respectively  red  and 
white  flowers,  have  been  introduced  to  Britain 
from  India  ;  and  two  other  species,  of  diflerent 
character,  from  other  parts  of  the  world. 


HYPOOLOSSUM.   See  Broom  (Bctcder's). 

HYPOXIS.  A  genus  of  ornamental,  herba- 
ceous plants,  constituting  the  type  of  the  natural 
order  bypoxideso.  The  plants  of  this  order  are 
nearly  allied  to  those  of  the  amaryllis  and  the 
day-lily  families ;  they  have  fragrant  yellow  flow- 
ers and  linear  leaves  and  a  long  and  feeble  pu- 
bescence ;  and  they  naturally  inhabit  Australia, 
Polynesia,  the  Capo  of  Good  Hope,  the  Indian 
Archipelago,  and  some  parts  of  North  America. 
Upwarda  of  30  species,  chiefly  hothouse  and 
greenhouse,  and  belonging  to  3  genera,  have  been 
introduced  to  Britain. 

Upwards  of  20  species  of  the  genus  hypoxia 
have  been  introduced  to  Britain ;  and  several 
more  are  known.  The  erect  and  the  vcratrum- 
leaved  species,  respectively  6  and  24  inches  high, 
are  hardy  herbaceous  evergreens ;  the  slender, 
the  ramose,  and  the  rough,  respectively  3,  C,  and 
9  inches  high,  are  bulbous-rooted  plants ;  the 
aquatic,  6  inches  in  height,  is  a  greenhouse  aqua- 
tic plant ;  and  nearly  all  the  other  introduced 
species,  ranging  in  height  from  3  to  15  inches, 
are  evergreen  herbs,  some  of  the  frame  or  the 
stove,  but  most  of  the  greenhouse.  The  great 
migority  of  the  species  love  some  degree  of  peati- 
ness  in  the  soil,  and  are  propagated  from  oflscts. 

IIYPTIS.  A  genus  of  exotic  plants,  of  the 
labiate  order.  About  20  species  have  been  in- 
troduced to  British  collections  chiefly  from  the 
West  Indies  and  tropical  America ;  and  about 
half  as  many  more  are  known.  Most  are  annuals 
or  biennials ;  some  have  a  curious  appearance, 
with  the  limb  of  their  corolla  rolled  over  on  its 
back ;  but  the  majority  are  interesting  only  to 
botanists. 

HYSSOP, — botanically  Iltfssopus.  A  genus  of 
useful  and  ornamental  plants,  of  the  labiate  order. 
Six  or  seven  species,  all  occurring  in  British 
gardens,  were  formerly  included  in  it ;  but  3  or 
4  of  these  are  now  assigned  to  other  genera. 

The  officinal  or  common  species,  Ilyssopus  offi.- 
cinalis,  is  a  native  of  Siberia,  Austria,  and  the 
south  of  Europe,  and  was  introduced  from  the 
last  of  these  to  Britain  in  the  16th  century.  Its 
root  is  perennial,  ligneous,  knobbed,  and  fibrous ; 
its  stem  is  shrubby,  ramose,  erect,  somewhat 
quadrangular,  and  about  two  feet  high  ;  its  leaves 
are  sessile,  elliptical,  entire,  about  an  inch  in 
length,  about  one-third  of  an  inch  in  breadth, 
and  of  a  deep  green  colour,  and  grow  in  pairs ; 
and  its  flowers  have  a  bluish  violet  colour,  and 
grow  in  long,  half-vcrticillated,  terminal  spikes, 
intermixed  with  leaves,  and  bloom  from  June 
till  September. — The  leaves  of  this  plant  have  a 
pleasant  aromatic  odour,  and  a  somewhat  warm- 
iflh  and  bitterish  taste  ;  they  seem  to  owe  their 
peculiar  properties  to  the  presence  of  a  yellowish 
volatile  oil,  which  can  be  separated  by  distilla- 
tion ;  and  they  are  used  in  infusion  as  a  gentle 
tonic  and  stimulant,  or  as  a  beverage  in  lieu  of 
tea,  and  have  been  recommended  for  hysteria, 
and  were  formerly  used,  though  with  very  doubt- 
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ful  proprieif  ,  M  an  expeetonat  in  catarrhal  and 

pulmonary  aficcUons.— Common  hyssop  is  most 
luxuriant  on  a  rich  moist  soil,  but  hardiest,  most 
aromatic,  and  in  all  other  respects  most  desirable 
on  iMrdinary  dry  gardmi  loiL  It  maj  be  propa< 
gated  either  from  seeds,  or  from  slips  and  offsets. 
The  seeds  may  be  sown  at  any  time  from  the  be- 
ginning of  March  till  the  end  of  May,  either 
broadeaat,  or  in  drUb  tix  indies  apart,  bnt  nwwr 
deeper  than  about  half  an  inch.  Cuttings  of 
branches  may  be  planted  in  April  or  May  ;  slips 
of  young  shoots,  in  June  or  July  ;  and  rooted  off- 
sets, either  in  April  or  May,  or  in  August  or  Sep- 
tember. Cuttings  and  slips  do  best  to  be  planted 
in  a  shady  border,  and  transplated  in  the  course 
of  about  two  months.  A  copious  watering  must 
be  given  after  vwrf  planting  and  traaepbatiDg ; 
and  vnfj  final  lemofal  for  ih»  year,  or  into  tha 


permanenft  aiinaUoo,  may  be  done  in  B^temkr 

or  October. — Two  varieties  of  the  commoa  hysaop 
occur  in  some  gardens,  and  are  esteemed  chldj 
on  an  ornamental  account, — the  variegated-leav- 
ed, J91  Oh  ewtyalinj  and  tiio  zed^owendf  JCa 

Schleicher's  hyssop,  TT>fssopm  ScMticlm,  m 
introduced  to  Britain  about  2t>  years  ago  bm 
Switaerland.  It  vas  ragarded  by  the  8«inl»- 
tanist  whose  name  it  bears  as  only  a  variety  of 
the  common  hyssop ;  but  it  is  really  a  distinct 
species,  and  usually  attains  but  half  the  height  of , 
the  oonnon  qwdea/— The  otimtal  or  aimv- 
leaved  hyssop,  JET.  oritiUaii$  or  H.  angwi^oUiu,  ii 
a  native  of  the  Caucasian  Mountains,  and  hi 
both  a  similar  habit  and  a  similar  height  to  the 
common  hyssop..— The  apedea  which  \m 
removed  to  other  genera  are  wholly 


IBERI8.   See  CA:n)TTyrt. 
IBEX.   See  Goat. 

IBia  A  genua  of  biidi,  of  the  long-billed  hr 

mily  of  waders.  They  are  nearly  allied  to  the 
snipes  and  the  curlews.  The  sacred  ibis,  /.  rtli' 
yio«a,  was  reared  in  the  temples  of  ancient  Egypt, 
and  treated  with  a  degree  of  heathenish  reve- 
renoe  amounting  almost  to  adoration.  The  green 
or  glossy  iViis,  I.  fahindlns,  is  a  beautiful  bird  of 
northern  Africa  and  southern  Africa,  and  makes 
rare,  and  perhaps  merely  aoeidental,  -risita  to 
Britain.  It  is  a^ut  22  inches  long,  and  has  a 
purplish  brown-red  colour,  with  a  month  of  deep 
green.  Some  ornithologists,  on  the  strength  of 
ita  oocaiionai  vidta  to  na,  rank  It  aa  nBritiah 
bird. 

ICE.  Every  frozen  liquid. — in  a  more  limited 
sense,  frozen  water, — is  known  by  the  term  ice. 
Aa  soon  aa  the  temperatore  ia  nused,  the  soUd 
state  again  gives  way  to  the  liquid.  We  eee, 
then,  that  ice  is  nothing  but  water  deprived  of 
its  caloric.  The  freezing  of  water  is  a  phenome- 
non ao  xemarkaMe,  that  the  greateat  natnndiata 
have  thought  it  worthy  of  a  careful  investigation* 
Expose  a  glass,  filled  with  ivator,  to  a  de^e  of 
cold  producing  ioe.  An  extremely  thin  film  of 
ioe  ia  obaerrcd  first  on  the  aurfaoe  of  the  water 
in  oontaot  with  the  cold  air.  Slender  threads  of 
ice  are  soon  seen  to  shoot  out  from  the  sides  of  the 
vessel,  generally  forming  with  it  obtuse  or  acute, 
seldom  right  angles  ;  from  these  rays,  new  ones 
continually  shoot  out,  till  the  whole  surface  is 
oovered  with  a  aiogle  coating.  While  thia  pro- ; 


oess  is  goIiiG:  on,  a  ^oat  number  of  air-buUto 
arise,  as  in  boUing,  which  pass  out  of  the  wittf 
when  the  oongektion  ia  dow ;  bat  whm 't  a 
sudden,  they  are  frozen  in,  and  by  their  expul- 
sion cause  rents  in  the  ice.  Although  cold 
eriilly  produces  contraction,  ice  occupies  a  Iaxg<^ 
space  than  water ;  it  ia  henoe  apeeificaDjrU^* 
and  floats  upon  it.  Those  persons  are  in  an  eirr. 
who  suppose  that  (fround-xcc,  as  it  is  calltd,  riia 
from  the  bottom  of  the  water  ailer  fr^ung-  ^ 
kind,  however,  called  mu^ar-ict,  appeeit  to 
formed  at  the  bottom,  or,  at  least,  under  the  ^r- 
face,  of  rapid  rivers,  perhaps  owing  to  the  com- 
paratively slow  motion  of  the  water  at  the  bot- 
tom of  aatnaa.  Itiawdl-lcnownthatilafUit 
water  freeiea  aoooer  than  flowing  water;  pcrfMit 
rest,  howfver,  <?eems  to  be  unfavouraVile  to  find- 
ing, for  we  know  bj  experience,  that  water  per- 
fectly jtill  is  not  ftoaen  when  its  tenpentaieii 
reduced  much  below  the  freezing-point;  ^^'^ 
little  agitation  is  sufficient  to  cliange  itintoicf- 
Sea-water,  and  in  general  all  salt  water,  free«i 
with  greater  diflieolty,  beeauie  the  mil  sad  dlhir 
ingredienta  retain  the  calorio  longer.  Salt  ii. 
moreover,  sepr^ratcd  in  the  process  ef  frecnug- 
and  precipitated  to  the  bottom ;  so  that  ioe  fr^ 
sea-wateraometimea  affords  potable  water.  8di» 
however,prodncaadegree  of  cold  ix  yond  the  freez- 
ing temperature  ;  and,  hy  means  of  them,  wccic 
cool  water  much  below  the  freezing  point,  whi^ 
it  atill  remains  fluid.  Mos^  salts  hai«  Ihii 
perty,  eapeoiaUj  nitre,  muriate  of  anmonii,  vm 
commonaalt.  Adegrneof coldaaflteicBtfiirt^ 
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freeaing  of  water  may  be  produced  by  them  ia 
summer,  or  even  over  a  fire.  Artificial  ice  is 
formed,  also,  by  exposing  pure  water,  in  proper 
vessels,  to  such  freezing  mixtures.  The  more 
severe  the  cold,  the  greater  the  hardness  and 
firmness  of  the  ice ;  and  the  ice  of  the  polar  re- 
gions can  hardly  be  broken  with  a  hammer. 

Artificial  Ice. — The  Greeks  and  Romans  used  vn- 
rious  means  to  preserve  snow  and  ice  to  cool  their 
drinks:  still  they  never  carried  this  art  to  such  per- 
fection as  the  modems  have  done.  We  are  now  bet- 
ter acquainted  with  the  means  of  producing  artificial 
cold.  Experience  teaches  us,  that  cold  arises  from 
the  evaporation  of  liquids.  With  vitriolic  ether,  and 
■till  better  with  nitric  ether,  artificial  ice  may  be 
produced  in  this  way,  in  the  middle  of  summer  and 
on  the  warmest  days.  Ice  is  formed  in  the  East  in- 
dies, in  Calcutta,  and  other  places,  principally  by 
evaporation.  In  the  level  countries  there,  snow  and 
frost  are  never  known  ;  but  in  order  to  have  cooling 
materials  in  the  beat  of  summer,  the  inhabitants  col- 
lect snow  and  ice,  during;  the  winter,  from  the  high 
mountains,  and  throw  portions  of  it  into  small  earthen 
pans,  unglozed,  which  at  sun-down  are  filled  with 
water.  The  pans  are  inserted  in  the  earth,  two  feet 
deep,  covered  with  dry  straw,  and  evaporation  is 
then  suffered  to  go  on.  In  clear  weather,  so  much 
caloric  is  absorbed  from  the  remaining  water  by  this 
evaporation,  that,  with  the  help  of  the  snow  floating 
in  it,  the  whole  becomes  ice ;  this  is  t4ien  put  in  deep 
caves  before  sun-rise,  and  preserved  for  summer. 
About  the  middle  of  the  16th  century,  the  custom  of 
cooling  drink  with  saltpetre  was  introduced  into 
Italy.  Afterwards,  the  method  of  increasing  the 
cold  of  snow  and  ice  by  a  mixture  of  saltpetre  be- 
came common.  The  preparation  of  artificial  ice  gra- 
dually became  more  usual ;  and  what  was  at  first 
only  an  experiment,  at  length  became  an  object  of 
luxury.  In  the  beginning  of  the  17th  century,  ice- 
cups  were  introduced,  and  fruits  frozen  in  ice  were 
brought  upon  the  tables.  Soon  af^er,  the  French 
began  to  freeze  the  juices  of  all  savoury  fruits  for 
deaserta. 

ICELAND  MOSS,— botanically  Cdraria  Tdanr 
dica.  A  cellular  medicinal  plant,  of  the  cceno- 
thalamous  tribe  of  lichens.  It  is  a  perennial 
indigen  of  rocky  places  in  Britain ;  it  abounds  in 
Iceland  and  the  north  of  Germany ;  and  it  oc- 
curs, with  greater  or  less  frequency,  on  the  heaths 
and  mountains  of  all  the  northern  parts  of  Con- 
tinental Europe.  It  has  a  bushy  and  rugged 
appearance,  but  attains  a  height  of  only  about  2 
or  2^  inches.  Its  colour  is  greenish-yellow  or 
olive-brown  ;  its  frond  is  lobed,  laciniated,  dry, 
and  leathery ;  and  its  lobes  are  smooth,  shining, 
and  blistered,  and  have  an  armature  of  minute 
stiff  hairs  upon  their  margin,  and  are  so  peculi- 
arly notched  and  subdivided  as  to  look  like  mi- 
niature resemblances  of  buck's-homs.  The  dried 
plant  has  a  closely  similar  appearance  to  the 
fresh  one ;  and  is  inodorous,  and  has  a  bitter 
mucilaginous  ta8t«,  and  cannot  easily  be  reduced 
to  powder.  When  steeped  in  water,  it  imbibes 
more  than  its  own  weight  of  the  liquid,  and  be- 
comes diaphanous ;  and  when  afterwards  boiled 
in  water,  it  makes  a  yellow-coloured  decoction, 
which  cools  into  a  thick,  tremulous,  starch-like 
jelly.  The  principal  constituents  of  Iceland 
moss,  according  to  analysis  by  t)r.  John,  are 


about  37^  per  cent,  of  insoluble  matter,  about 
40  of  mucilage,  about  10  of  extractive  matter, 
and  about  8  of  inuline. 

The  Icelanders  and  Laplanders  use  the  Iceland 
moss  as  an  article  of  diet,  both  by  drying  it  and 
making  it  into  bread,  and  by  repeatedly  mace- 
rating it  in  water,  and  boiling  it  in  milk  or  broth. 
The  dried  plant  figures  among  the  materia  medi- 
ca  of  all  the  pharmacopoeias  of  the  three  king- 
doms. It  came  into  notice  as  a  medicinal  plant 
between  70  and  80  years  ago,  and  was  for  some 
time  extolled  aa  almost  a  specific  for  consump- 
tion ;  and,  though  it  sadly  failed  to  realize  the 
expectations  which  were  cherished  respecting  it 
in  pulmonary  complaints,  it  has  earned  a  perma- 
nent character  for  allajring  tickling  coughs,  for 
relieving  diflScult  breathing,  for  alleviating  debi- 
lity and  emaciation  after  acute  diseases,  and 
generally  for  acting  as  a  demulcent  and  a  tonic. 
Some  ignoramuses  regard  lichen  and  Iceland 
moss  as  strictly  convertible  terms ;  and  even  the 
London  pharmacopoeia  absurdly  uses  the  general 
name  lidien,  instead  of  the  particular  name  Ge- 
traria  Islandica. 

ICE  PLANT, — botanically  MeMmbryatUhtmum 
erystaUinum.  A  singular  plant  which  has  re- 
ceived this  appellation  from  the  little  transparent 
vesicles  which  cover  its  whole  surface.  The 
stems  are  herbaceous,  as  large  as  the  little  fin- 
ger, spread  upon  the  ground,  and  very  much 
ramified ;  the  flowers  are  white,  and,  as  in  the 
rest  of  the  genus,  furnished  with  a  great  number 
of  linear  petals,  which  give  them  the  appearance 
of  compound  flowers,  though  belonging  to  a  very 
different  family.  It  is  a  native  of  the  sea-coast 
of  South  Africa,  the  Canaries,  and  is  ako  found 
in  the  vicinity  of  Athens.  The  other  species  of 
Mesembryanthemum,  upwards  of  300  in  number, 
forming  one  of  the  most  numerous  and  remark- 
able genera  of  plants,  are  principally  confined 
to  South  Africa,  and  constitute  a  marked  feature 
in  its  vegetation.   See  the  article  Mesembrtar- 

THEMCX. 

ICHNEUMON.  A  genus  of  insects,  of  the 
pupivorous  family  of  hymenoptera.  Their  head 
is  transversal,  and  their  abdomen  is  somewhat 
oval,  and  almost  equally  narrowed  at  both  ends. 
But  the  whole  tribe  ichneumonidso,  of  which 
this  genus  is  the  type,  possesses  much  interest 
to  the  farmer  and  the  gardener,  and  is  readily 
distinguishable  by  both  its  characters  and  its 
habits.  The  antennas  of  its  species  are  generally 
filiform  or  cetaceous,  seldom  clavate  or  multiar- 
ticulated,  and  always  composed  of  at  least  16 
joints  ;  the  mandibles  of  most  have  no  tooth  on 
the  inner  side,  and  terminate  in  a  bifid  point ; 
the  maxillary  palpi  generally  consist  of  but  five 
joints,  and  are  always  apparent  or  salient ;  the 
wings  are  veined;  the  superior  wings  have  al- 
ways complete  or  closed  cells  in  their  disk  ;  the 
abdomen  originates  between  the  two  posterior 
legs ;  and  the  ovipositor  consists  of  three  setm  or 
threads,  which  are  frequently  curled,  and  have  a 
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wMtith  or  yeQowuh  vuuilar  spot  in  the  middk. 
Upw  ards  of  1,S00  ipeOMs  have  been  doMtibed ; 
and  probaU/  a  toy  oonadanUe  namlmr  man 
exist. 

The  iohneanonid*  deitrvf  rtsj  muxf  ktnda 

of  insects  which  are  injurious  to  cultivated 
plants  i  ihey  de«troj  the  ovules  of  some,  the  lar- 
va of  oUiers,  the  pupas  «f  ethers,  and  particularly 
the  lams  or  cateapUhn  of  many  butterflies  and 
rooths ;  and  they  very  generally  effect  their  pur- 
pose as  cntozoons  or  parasites,  their  ovules  being 
deposited  in  the  bodies  of  the  praf,  mad  thair 
larva  subsisting  on  that  prey  as  food.  The  in- 
termediate one  of  the  three  sete  which  oonsti- 
tttte  thctr  ovipoeitw  Is  that  whieh  peotMlm  tlw 
bodies  of  the  prey ;  and  its  extremity  is  flattened, 
and  sometime  resembles  the  nib  of  a  pen.  fach 
of  the  ichneuinoQidio  as  have  iong  ovipositors 
deposit  their  ovules  in  the  fisraiw  or  ante  the 
bark  of  trees;  and  such  have  very  short  ovi- 
positors deposit  their  ovules  directly  in  exposed 
or  very  aoeeiriUe  pupso,  hvtn,  or  cttMpfllan. 
The  females,  when  anxious  to  lay,  may  be  seen 
in  constaht  and  busy  motion,  walking,  running, 
or  flying  to  discover  fissures,  ova,  pupaj,  larvw, 
caterpillars,  spiders,  or  aphides,  in  whidi  they 
may  make  their  deposits ;  and  they  dis{>laT  great 
skill  and  most  penetrating  instinct  in  the  search, 
and  speedily  dinMmer  tibo  Aenpwt  md  Moot  se- 
cret retreats  of  the  fittest  kinds  of  prey. 

"  The  larvs  of  the  iohneumonides,"  says  Cu- 
vier,  "  are  d^itnte  of  feet.  Those  which,  in 
the  manner  of  intestinal  worms,  inhabit  the 
bodies  of  larvfp  or  caterpillar?,  where  they  some- 
times form  comuumties,  only  attack  the  adipose 
snbalnieo,  or  nidi  the  inCemal  parts  as  are 
not  necessary  to  their  existence.  When  about 
to  become  nymphs,  however,  they  perforate  their 
skin  in  ordsr  to  open  a  passage,  or  pat  them  to 
death,  and  there  tranquilly  undergo  their  ulti- 
mate nietnTTH)rpho=i«»  Such  also  are  the  hrxbit? 
of  those  which  feed  on  nymphs  or  crysaiides. 
Nearly  all  of  them  qtina  sittea  eoeoon^iii  which 
they  become  nymphs.  Thc«:'.;  cocoons  are  Bonr 
time*  agglomerated,  either  mdced,  or  enveloped 
jnasatfc  of  tew  or  ootton,  In  an  ovd  nasi,  fre- 
quent ibnd  attached  to  the  stems  of  pb&ts. 
The  symmetrical  arrangement  of  the  coooons  of 
one  species  forms  an  alveolar  body,  resembling 
the  heoSfHMnnb  of  our  doiaestio  bee.  The  silk 
of  these  cocoons  5?  pnTneflmesof  a  uniform  vi^llow 
or  white,  and  sometimes  mixed  with  black  or 
fibmeRts  of  two  ooloon.  Those  of  tome  species 
are  suspended  to  a  leaf  or  twig,  by  means  of  a 
lung  thread.  Reaumur  has  observed  that,  when 
detaclied  from  the  bodies  to  which  they  arc 
fixed,  they  make  repeated  jumps  to  about  the 
height  of  four  inches,  the  larva  enclosed  in  the 
coooon  approximating  the  two  extremities  of  its 
body,  and  then  suddenly  recoming  to  a  straight 
line,  in  the  manner  of  various  skipping  lams  of 
dipterous  insects  found  in  old  cheese," 

ICUNOCARPUS.    A  small  genus  of  orna- 


mental, tropical  plants,  of  the  d(^Vbane  txUhek 
nw  finrtsaesot  ^esiss,  /.  fnUesoeru  called  hf 
LinnsBOB  Apoejfmm.  fratescens — is  a  native  of 
India,  aad  was  iatrodaoed,  soon  after  the  middte 
of  last  esntnry,  to  tiw  hotlioases  of  Britain.  It 
it;  an  evergreen  8hri:b  rf  ^')  or  12  feet  in  height, 
and  carries  purple  flowers  about  the  b<yinning 
of  antvmn. 

ICICA.  A  genus  of  ornamental,  dendritic, 
balsamiferous,  tropical  plants,  of  the  terebinth 
family.  Four  speciea,  all  white-flowered  ever- 
green small  trees,  and  varying  in  height  Cram  20 
to  35  feet,  have  been  intrc^uced  to  the  botanical 
collections  of  Britain ;  and  about  a  doxen  more 
are  known.  One  of  tijehstrodnoed  spedss^  /saew 
tosnyftjlBs-^allod  by  some  botanists  .luigrrat 
hettrc>plHU.(t — yields  the  balsam  known  in  com- 
merce aa  the  balm  of  Acouchi ;  another  ol  the 
introduced  species,  Idea  gviUmimi*  ealled  bgr 
some  botani-  t?  A  myria guianensis — yields  a  r'nm 
or  exudation,  which  makes  one  of  the  be^t  of 
known  taniriise;  one  ef  the  vnintTOdnoed  spe- 
cies. Idea  leptophydoj  also  yields  a  valuable  gum; 
and  nearly  all  the  species,  whether  introduced 
or  uniutroduoed,  afibrd  fine  material,  in  both 
their  resin  and  their  wood,  for  fragrant  inoenoa 
and  delightful  pastiles.  See  the  aitiales  Fa*n- 
iKQKxsE  and  Tebebikteu 

lOOSANBBIA.  SeeBovjurr. 

IGNITION.  A  luminous  and  greatly  heated 
but  undecompoaing  oonditiun  of  a  Uquid  or  a 
solid  body.  Its  lowest  degree  is  in  the  oommence- 
ment  of  what  is  called  red  heat ;  and  its  highest 
degree  is  at  the  maximum  of  what  is  called 
white  heet.  Ignition  is  **  hre,"  without  either 
flame,  oomhn^ion,  eipawsien,  er  WKpovtantioii  j 
it  combines  int^'compofition  cf  f uV'^taocc,  with 
the  emission  of  light,  and  the  presence  of  a  very 
high  temperature ;  and  it  Is  supposed  to  eentfst 
— though  tha  tiisory  is  by  no  means  satisfactory 
— in  the  evokement  and  lit>eratioa  of  latsat  Bght 
by  the  action  of  excessive  heat. 

TLBS.  Iks  awns  of  baiisff  ,  and  swB4ik»  piw- 
cv?sr:?.  of  cereal  and  other  giasssa  The  aansa  k 
provinciaL 

IL8Z.  flee  Hoiat  and  Oax. 

ILLECEBRUM.  See  KsoTOBAsa 

ILLICIUM.   Sec  Awiseitd-Tree. 

IMBIBITION.   See  Aitsoiii'TiQ.'f  i.s  Pla:^t8. 

IMBRICATION.  Tha  OTOilapping  of  the  pe- 
tnl?  of  some  double  flowers,  and  of  the  scales  of 
some  fruits.  The  name  is  formed  ftom  a  word 
signifying  a  tile  ;**  and  litsraiUy  means  aa orep- 
lapping  like  that  of  tiles  on  the  roof  of  a  housa^ 
Two  of  the  meet  familiar  applications  of  it  occur 
in  the  overlapping  varieties  of  the  camellia,  and 
in  the  overlapping  kinds  of  cones  and  acorns. 

IMPATIENS.  \  genus  of  ornamental  plants, 
principally  annuals,  of  the  baUnm  family.  One 
species  grows  wild  in Knglaad;  and  abont  dz* 
teen  species  have  been  introtluced  from  foreign 
countries.  The  capsules  of  all  the  species,  when 
nearly       have  a  peculiar  and  very  keen  irri- 
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1  tability:  and,  when  Imt  elightly  touched,  they 
I  curl  up,  burst  open,  and  scatter  their  seeds  in  aU 
diwetioni,  and  to  >  conridwrnbto  djitmot.  Thit 
irritability  is  illiidBd  to  in  the  botaaiflil  amo 

I  impatiens,  and  has  occasioned  the  indigenous 
species  to  be  popularly  called  touch-ne-oot;  yet 
it  is  a  property  posnHed  hf  tho  whole  huSij  of 
balsamineie.  Tlie  film  of  the  capsules  consist 
of  cellules,  wiiich  very  gradunlly  diminish  in 
sixe  from  the  exterior  to  the  interiw  surface; 

j  the  oater  CflUolM  eoatain  tho  denMt  fluid,  and, 
by  a  process  of  infiltration,  gradually  empty  the 

j     inrifr  cplhilcs.  and  distend  thrmsplvc? ;  sn  thnt, 

I  whenever  their  relative  position  is  di&turbed  by 
MOidoiital  prenoroor  by  tho  dtsarticuhition  of  the 
valves,  thooxtemal  tissue  expands,  the  internal 

j  tissue  contracte.  each  valve  rolls  mpidly  inward, 
and  the  seeds  are  instantly  and  jerkingly  ejected. 
Though  only  abottt  lizteon  exotic  have 
been  itttwdaoed  to  Britain,  and  sddom  mora 

than  a  score  nvp  pniimpratc;i  1  y  botanists;  yet 
47  species  are  named  by  Waliich  from  Sylbet, 
N^aul,  Pttadooa,  and  the  Indian  peninsula,  a 
fHMt  any  epeoies  occur  in  Ovfbam,  aad  «t  leoet 

1(H>  !;penp5  occur  in  tho'e  districts  of  IndiftflrolD 
vrhich  lioxburgh  described  only  three. 
I  The  tonch-me>not  or  yeUow  impatiens,  /.  nUi- 
I  tangwt,  grows  wild  in  ifcodjr  tad  bomid  phoee 
in  England,  and  in  many  parts  of  Continental 
Europe.  Its  root  is  annual ;  its  stems  are  erect, 
succulent,  fleshy,  ramose,  and  between  two  and 
thraoftotliigli;  iteloavMno  nomwioh, ovato^ 
sompwhnt  eqnare  at  the  base,  and  saw-edged; 
and  its  tl  hs  ltk  nrow  in  axillary  chisters  of  throe 
or  four  togetiier,  and  are  large  and  have  a  pale- 
yellow  ooloar,  dotted  vlili  nil  led  tpoto  aoer 
the  centre,  and  bloom  from  June  till  September. 
The  leavps  of  this  species — and  also  those  more 
or  less  ot  &U  the  other  species — are  generally 
ezpnndod  in  tbo  dMf-4Sm6  and  peadent  or  do- 
fleeted  at  night;  yet  whenever  they  have  not  a 
due  supply  of  moisture,  they  speedily  droop  and 
remain  pendent, — and  whenever  they  obUtin  a 
supply,  they  speedily  revive.  The  tooelMBoeiot 
is  said  to  ham  lery  acrid  and  dangerously  din- 
r<>t?c  properties,  and  to  be  eaten  by  no  domestic 
animals  except  goats.  It  has  long  been  grown  in 
gardeoaataoQiftBrilj;  aaditMOMedabiMtirlien 
allowed  to  loir  Hielf ;  ftr  aakw  its  BBode  aia 
■own  in  nutumn,  very  soon  aftv  ttiojaia  llpe, 
they  very  rarely  germinate. 

Vho  tawiy-flewered  or  two-dowered  impatiens, 
/.  /utm  at  I.  bijlora,  occurs  wild  in  Surrey  and 
some  other  pnrts  of  Enpjland,  and  seems  to  have 
been  for  some  time  confounded  with  the  com- 
mon toadMne«ot»  and  !■  oioM^  rindlav  to  Hut 
species  in  manner  of  growth;  yet  it  was  really 
I  introduced  nt  some  unknown  period  from  North 
America,  and  became  an  apparent  native  of 
Britain  ody  as  an  oatoMt  frmn  aome  garden. 
It  grows  wild  within  tin  very  limits  of  the  spray 
of  the  Palls  of  Niagara.  Its  stems  are  between 
two  and  three  feet  high ;  its  leaves  are  ovate^ ! 
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and  taper  to  the  base ;  snd  its  flowers  are  small, 
and  yellow  or  orange-coloured,  spotted  with  red 
en  the  inner  sor&ee,  and  bloom  from  Jane  till 

September. 

The  white-flowered  impatiens,  /.  Candida^  is  a 
stately  and  very  handsome  annual,  from  the  II  im- 
nudayan  moantaiHti  Jti  item  ia  bright  green, 
succulent, ohssarely  qnadrangwlar,  and  branched 

to  the  very  f^ronnd,  and  attain?,  in  f;iviinraVi!e 
ciroomstances,  a  height  of  about  6  feet^  its 
leavee  are  narrowly  laneeokl^  and  are  edged 
with  minute  crimson  serratures,  and  taper  to  a 
fine  point,  find  generally  grow  in  whorls  of  three ; 
a  row  of  small  crimson  glands  occurs  between 
Um  \mm  fbnaing  tlw  whorls ;  and  the  flowers 
grow  in  looee  terminal  umbels,  and  are  large  and 
showy,  and  have  a  tvhite  colour  slightly  speckled 
with  crimson,  and  are  produced  in  suooeasion 
throughout  the  autumn.  This  plant  grows  free- 
ly, and  blooms  abundantly,  when  treated  in  the 
open  ground  as  a  half-hardy  j^nnual  ;  but  in 
order  to  be  coaxed  into  even  a  moderate  display 
of  its  eminent  delicacy  and  beauty,  it  must  be 
treated  in  tho  gretahoose  in  tlm  auaa  nanaar 

as  the  comrann  garden  balFnm. 

The  small  pmJt  initiations,  /,  roaeu,  is  fiiinther 
beautiful  half-hardy  or  greenhouse  aixuuui,  from 
the  Himmakyan  BMontaino.  Ite  etam  ii  ««ot 
and  succulent,  and  attains  a  height  of  4  or  5 
feet,  but  is  much  less  branching  than  that  of 
the  preceding  species;  its  leaves  are  altera&te, 
Hnear-lanoeolato,  edged  with  minnte  aaratnrei, 
and  from  6  to  8  inches  long ;  its  flowers  are 
small,  and  have  a  delicate  rose  colour,  and  grow 
in  clusters,  on  blood-red  stalks,  from  the  axUtt  of 
the  leavM ;  and  Ha  oaptalee  are  oblong,  and 
covered  with  a  thick,  white,  wodly«  looking 
pubescence.  Its  gathered  flowers  are  aeid  to 
last  for  several  weeks  without  fading. 

The  ioi^ -flowered,  itemlem,  or  taberoos- 
rooted  impatiens,  /.  seog^i^foni,  /.  CMau/u,  or  /. 
hulhota^  is  a  dwarf  stove  perennial,  and  was  in- 
troduced to  Britain  about  12  years  ago  from 
Bombay.  It*  tnberooe  MOti  reeomMe  thoee  of 
some  speoiei  of  begonin;  its  leaves  grow  from 
the  root-crown,  and  are  smooth  and  henrt-ghrtped, 
and  present  a  oonsiderable  resemUanoe  to  those 
of  MBM  kinde  of  taymie;  and  its  leepe  or 
flower  Item  nam  to  the  height  of  from  9  to  18 
inches,  and  produces  6  or  8  large,  delicate,  pur- 
ple>roee  or  pale  lilso  flowers,  which  have  a  very 
peeoBar  form,  and  mnaUj  Umsi  in  Angaat 

The  ehief  of  tbo  rmaaining  introdaced  hardy 
•pecies,  are  /.  triflora,  pale  red  flowered  and  a 
foot  high, — /.  eristata,  yellow-flowered  and  2^ 
feet  high, — /.  parvijiora,  yellow-flowered  and  one 
foot  high, — 1. pallida,  pale-flowered  and  15  inehee 
high, — /.  tripeUila,  red -flowered  and  one  foot 
high, — and  /.  boreaiii,  yellow-flowered  and  3  or 
feet  high ;  and  the  chief  of  the  remaining 
introduced  tender  species,  are  /.  macnchUa,  pale 
rose-colour  fiowered,  and  ^  or  ]o  feet  high, — /. 
\l^awid^ra,  deep  rosy  purple  colour  flowered 
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IMPERATA. 


and  from  6  to  12  feet  high, — 7.  longieomu,  yel- 
low and  fragrant  flowered,  —  I.  eoceinea,  red- 
flowered  and  2  or  3  feet  high, — and  I.  luUaru, 
variegated-flowered,  with  red,  white,  and  yellow, 
and  from  2  to  3  feet  high.  But  the  last  of  these 
is  a  very  rare  stove  aquatic,  with  a  piped  stem 
floating  in  the  water,  and  emitting  roots  from 
the  joints. 

IMPERATA.  A  small  genus  of  exotic  grasses, 
of  the  villiflorous  or  sugar-cane  tribe.  The  spon- 
taneous species,  Imperata  tpontanat — called  by 
Linneeus  Saccharum  gpontaneum — is  a  beautiful, 
perennial-rooted,  native  of  Africa,  about  40  inch- 
es high ;  and  was  introduced  about  23  years 
ago  to  the  botanical  collections  of  Britain.  The 
reedy-species,  Imperata  arundinaeea,  is  a  hardy 
perennial  of  the  South  of  Europe,  about  30  inches 
high,  used  in  its  native  regions  for  economical 
purposes,  and  introduced,  about  30  years  ago,  to 
Britain. 

IMPERATORIA.   See  Mabtsbwobt. 

IMPLEMENTS  (Aobicultubal).  Most  of  the 
operations  of  agriculture,  in  a  half-rude  state  of 
society,  may  be  performed  by  means  of  merely 
the  plough,  the  harrow,  the  sickle,  and  the  flail, 
or  of  implements  similar  to  these ;  and  all  the 
operations  of  very  small  farms,  even  in  very  im- 
proved states  of  society  at  the  present  day,  may 
be  performed  by  means  of  simply  the  plough,  the 
harrow,  the  roller,  the  cart,  the  wheel-barrow, 
the  spade,  the  shovel,  the  pick,  the  hoe,  the 
scythe,  the  flail,  and  the  rake. 

But  the  implements  of  agriculture,  proper  for 
large  and  for  middle-sized  farms,  are  very  advan- 
tageously capable  of  great  multiplication  and 
improvement :  and,  within  the  last  half  century, 
they  have  been  actually  multiplied  and  improved 
to  a  degree  which  has  wonderfully  enhanced  the 
productiveness  of  our  country  and  the  general 
interests  of  agriculture.  A  remark  made  by  Dr. 
Anderson  in  1802,  in  reference  to  the  older  classes 
of  implements,  has  been  very  abundantly  verified, 
"  that  there  are  no  sort  of  implements  which 
admit  of  greater  improvement  than  those  of 
husbandry,  on  the  principle  of  diminishing  weight 
without  in  any  degree  abating  their  strength 
and  a  remark  of  similar  value  may  be  made  in 
reference  to  the  newer  classes,  that  they  admit 
of  a  multiplicity  of  nice  and  useful  adaptations, 
without  requiring  any  such  excessive  complica- 
tion of  parts  as  characterises  the  principal  imple- 
ments and  machinery  of  the  textile  manufac- 
tures. 

Yet  a  large  proportion  of  the  new  inventions, 
offered  from  time  to  time  either  as  improved 
forms  of  old  implements  or  as  novel  means  of 
lessening  or  superseding  manual  labour,  have 
proved  either  useless  or  absurd ;  and  these  have 
all  along  and  very  extensively  created  new  pre- 
judices, and  magnified  old  ones,  against  the 
ready  and  confident  adoption  of  the  really  im- 
proved implements.  Some  hindrances  to  en- 
lightened and  rapid  improvement,  occur  in  the 


want  of  due  co-operation  between  practical  far- 
mers and  professional  implement-makers ;  some, 
in  the  backwardness  of  most  farmers  to  encourage 
a  real  improvement ;  some,  in  the  fondness  of 
many  implement-improvers  to  act  more  in  the 
light  of  theory  than  in  that  of  observation ;  and 
some,  in  the  intrinsic  difficulty  of  adapting  the 
laws  of  mechanics  to  the  particular  forms  of  some 
desiderated  constructions.  "Most  farm  opera- 
tions," says  Mr.  Stephens  in  his  Book  of  tbo 
Farm,  "  being  of  themselves  simple,  should  be 
performed  with  simple  implements ;  and  all  the 
primary  operations,  which  are  simple,  requiring 
considerable  power,  the  implements  executing 
them  should  also  be  strong;  but  complicated 
operations,  though  stationary,  require  to  be 
performed  with  comparatively  complicated  ma- 
chinery, which  being  stationary  may  be  used 
without  fear  of  derangement.  Operations,  both 
complicated  and  locomotive,  should  be  performed 
with  implements  producing  complicated  action 
by  simple  means,  in  order  to  avoid  derangement 
of  their  constituent  parts.  This  last  is  a  difll- 
cult,  if  not  impossible  problem,  to  solve  in  prac- 
tical mechanics.  The  common  plough  approaches 
more  nearly  to  its  practical  solution  than  any 
other  implement ;  yet  that  truly  wonderful  im- 
plement, executing  difficult  work  by  simple 
means,  should  yet  be  so  modified  in  construc- 
tion, as  to  permit  the  ploughman  to  wield  it 
with  greater  ease.  These  considerations  tend 
to  shew  that  the  form  and  construction  of  imple- 
ments of  husbandry,  and  the  circumstances  in 
which  they  may  be  used,  are  still  subjects  afford- 
ing ample  scope  upon  which  mechanical  skill 
may  exercise  itself." 

The  principal  existing  and  approved  imple- 
ments for  preparatory  tillage  are  the  several  kinda 
of  ploughs,  harrows,  grubbers,  and  rollers ;  the 
principal  for  sowing,  are  the  dibbling  machinea, 
the  drill  machines,  and  the  several  classes  and 
varieties  of  sowing  machines ;  the  principal  for 
the  cleaning  and  cultivating  of  growing  crope, 
are  the  several  kinds  of  hand-hoes  and  borse- 
hoes ;  the  principal  for  harvesting  and  hay-mak- 
ing are  reaping-machines,  horso-rakcs,  hand- 
rakes,  scythes,  and  sickles ;  the  principal  for  the 
operations  of  the  bam,  are  the  thrashing-ma- 
chine, the  winnowing-machine,  the  hummeller, 
and  a  considerable  number  of  hand-instruments ; 
the  principal  for  the  preparing  of  farm-yard  food 
are  bruising-rollers,  chaff-cutters,  tumip-slioers, 
the  furze-cutter,  the  oil-cake  breaker,  and  the 
apparatus  for  boiling  and  for  steaming ;  the 
principal  for  the  dairy  are  chaming-machines, 
hand-chums,  cheese  -  presses,  and  cheese- rack  ; 
the  principal  for  carriage  are  waggons,  carta, 
liquid  manure  carts,  and  wheel-barrows;  the 
principal  for  miscellaneous  works  of  georgy  and 
farm-improvement  are  subsoil-ploughs,  draining 
implements,  hedgtng-tools,  tile-making  appara- 
tus, bone-mills,  felling-saws,  and  many  others ; 
the  principal  for  miBoeUaneoua  purposes  on  the 
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fannciy  are  pumps,  smeariog  syringes,  hand- 
barrows,  weighing-machines,  and  some  others; 
the  prindptl  fu  nunelkiMCMU  pupoMi  in 
the  field  are  gates,  stone  lifters,  odometers,  den- 
drometers,  levelling  instruments,  and  a  few 
others ;  and  the  principal  for  general  or  miscel- 
laiwoos  aiiiiial  blMmr  am  ^tdei^  diovds,  piok^ 
saws,  axo?,  hrimTncr",  forks,  hoes,  rakes,  ladders, 
knives,  scissors,  brushes,  and  many  more.  Al- 
most every  implement  or  class  of  impiameats, 
w1mUi€v  of  pvinw  inpofteuM  w  of  oonpwstifio 
insignificance,  is  dcscribod  In  tti  OWIl  g^^ptukboli- 
cal  place  in  our  work. 

Every  implement  of  a  farm,  especially  every 
one  of  the  more  oompUoated  and  valoable  dass, 
ought  from  time  to  time  to  be  minutely  in- 
spected, in  order  that  any  pnrt  of  5t  which  hm  ' 
received  damage  or  uadergone  derangement 
toMj  be  inmwdittely  (vpaiiod ;  ftr  whoa  otan 
a  very  small  or  very  limited  injury  has  been 
sustained,  a  large  portion  of  the  implement 
may  soon  become  seriously  and  expenaivelj 
affected,  or  alMoluteljr  tiw  whofai  be  leadeiod 
unfit  for  use.  All  moveable  implements,  also, 
ought,  whenever  they  are  not  wanted,  to  be 
thorottghlj  cleaned,  and  carefully  stored,  the 
hiTg&t  mm  in  thedi,  otrt-booMo,  and  plough- 
houses)  and  the  amaller  ones  in  the  implement- 
boQse.  Machines  and  implements,  likewise, 
which  are  mudi  exposed  to  the  weather,  ought, 
ever^  two  ytun  or  so,  to  rooei've  ft  noif  ooet  ni 
paint,  as  a  means  of  protecting  them  from  the 
effects  of  both  drought  and  rain  "  We  suggest 
to  fiurmera  generally,**  say  Messrs.  Kansome, 
"tbatslHtlo  iiMtraolieik  gtvwk  to  the  wockBMi 
in  the  use  of  the  machines,  and  oem  in  pNMfT- 
ing  them,  would  add  to  their  efficiency  and  dura- 
bilitj.  Attention  to  washing  implements  and 
mMbinee  before  hying  them  hf,  n  Jittle  oil  on 
such  as  have  revolving  wearing  perls,  end  a  ooat 

of  paint  ocC!i?ionnlly  to  each,  will  cogt  l^ut  little, 
and  make  the  ditterenoe  between  having  a  ma- 
chine  ready  for  use,  or  ooveted  with  nut  end 
wanting  repair  just  the  season  for  its  use 
commences."  "  I  would  advise  farmers,"  says 
Mr.  Crosskill,  '^to  contrive  by  care  and  good 
management  to  make  the  impleniente  ea  durable 
aa  peaiible.  The  coat  of  this  will  be  trying, 
compared  with  the  adTOntnfrc.  In  order  to 
effect  it,  select  the  most  Ukcly  agricultural 
labourer  upon  the  farm;  put  the  implenents 
under  his  care ;  make  it  n  strict  rule  with  all 
the  men  that  each  implement  done  with  f  r  the 
s^Mon  shall  be  brought  to  one  particular  place, 
say  near  the  pond  or  pump;  the  man  having 
charge  of  the  implementa  most  then  waab  and 
clean  thnm  wpII  before  putting  them  into  the 
shed,  and  at  a  convenient  time,  when  not  other- 
wise engaged,  or  in  weather  when  outdoor  work 
cannot  be  performed,  get  them  repaired  and 
paint  them.  At  the  end  of  this  shed  or  imple- 
mont  hotise,  there  mifrht  he.  n  !nck-iip  workshop, 
witii  door  to  upcu  lutu  tiig  place,  with  a  itjvv 


took,  paint-pots,  &o.,  the  expense  of  which  would 
not  exceed  £5.  The  man  should  be  encouraged 
to  make  his  dnty  a  pleaaore,  and  to  feel  a  pride 
in  showing  bii  maifew^a  implamenta  in  fine 

order." 

IMPLEMENTS  (UoRTicDLTuaAL).  The  indis- 
pensable implemente  of  the  garden,  or  thoae 

which  may  sufDcc  either  in  remote  districts  or 
in  haif  rude  ages,  are  very  few  and  simple, — 
probably  not  more  than  tlie  spade,  the  rake,  and 
the  praningteiforHNr  even  merely  the  first  of 
these  and  some  rude  substitutes  for  the  second 
and  the  third.  But  the  iinplcraents  in  use 
amidst  the  improvements  and  the  retined  prac- 
tioea  of  the  beat  or  even  middle-rate  British  gar- 
dening of  the  present  day,  are  very  numerous 
and  diversified.  kmor\^  the  most  important, 
including  appliances  as  weU  as  instruments,  are 
asea,  nveraiMatoia,  itamigating  beUowa^  niatio 
chairs,  pruning-ehears,  pruning-chisels,  pruning-, 
knives,  pruning-biUs,  dibbles,  watering-pots,  wa- 
tering-pans, watering-engines,  edging-irons,  forks, 
liand^fjasses,  hedge-glovea,  hammm^  batoheta, 
hedge-bills,  hoes,  mats,  measuring-tapes,  protect- 
ing-nets,  plant-protectors,  picks,  mattocks,  rakes, 
reels,  riddles,  saws,  grape-scissors,  propagating- 
sciaaom,  hedge-shears,  box-dieara,  graae-verge 
shears,  s<7thes,  spades,  shovels,  syringes,  trowels, 
weed-books,  weeding-iTons,  trap?,  thprinometers, 
hygrometers,  and  the  various  apparatus  lor  pro- 
ducing and  regulating  the  heat  of  hot-beda  and 

forcinp-hou.ses. 

IMPROPRIATIONS.  In  the  English  church, 
beaefioea  in  the  possession  of  laymen;  those  an- 
nasedto  eeelHinrtwal  eor^orationa  being  eaUed 
^ppropriationtf  though  they  are  sometimaa  Iden- 
tified. Blackstono  gives  the  following  nccoant 
of  them.  Benefices  are  sometimes  appropriated, 
that  is,  perpetually  annexed  to  aome  epiritnal 
corporationi  either  sole  or  aggregate,  which  the 
law  esteems  as  capable  of  providing  for  the  ser- 
vice of  the  church  as  any  single  clergyman^ 
This  oonteivanoe  sprang  from  the  policy  of  the 
monastie  oidan,  who  begged  or  bought  all  the 
advowsons  within  their  reach,  and  then  appro- 
priated the  benefices  for  the  use  of  their  own 
corporation.  Such  appropriations  could  not  be 
completed  without  the  king*s  lioenie^  and  the 
consent  of  the  bishop.  Whpii  it  was  once  made, 
the  appropriators  and  their  successors  became 
the  perpetual  parMma  of  the  church.  Blackstone 
is  of  opinion  that  apimpiiationa  may  atlll  be 
mado  in  this  way.  Those  formerly  made,  were 
originally  annexed  to  bishoprics,  prebends,  reli- 
gious houses,  manories  and  certain  military  or- 
ders ;  but  on  the  dis8oluti<m  of  the  monaateriea  in 
the  reign  of  Ilenry  VIII.,  tho  appropriations  of 
the  several  parsonages  belonging  to  them  wt-ro 
given  to  the  king,  and  were  afterwards  granted  j 
ent,  from  time  to  time,  by  the  orown.  The  ap-  { 
propriator  deputed  some  person  to  perform  divine 
service  in  such  parish,  who,  heing  merely  his  : 
deputy  or  vicegerent,  was  calkd  itcar,  whose  j 
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stipend  was  at  the  discretion  of  the  appropriator. 
The  distiDotion,  therefore,  of  a  parson  and  vicar, 
is  that  the  former  is  entitled  to  all  the  eccleeias- 
iioil  dues  of  his  parish,  while  the  vicar  is,  in 
effect,  onljr  the  curate  of  the  real  parson  (the 
appropriator),  Mid  neeiTss  bat  a  put  of  ibe 
profits.  It  cf>niputr>d  that  tfifln  wn  3846 
impropriations  in  England. 

IMPBOyBHBlffT  OF  LAKB.  Vfie  Improvo- 
ment  of  land  may  be  understood  in  the  sense 
either  of  rendering  dwert  nnd  wn!»te  lands  pro- 
fitable, of  rendering  pastoral  lands  arable,  or  of 
rendoriiif  taM»  bads  inoreMiDgl j  fertUo^  Tha 
operations  fnr  it,  in  the  first  and  the  second 
senses,  require,  for  the  most  port,  to  be  conducted 
on  a  great  MoIe,  by  landloHf  alone,  and  with 
reference  rather  to  estates  than  to  farms;  and 
they  will  be  foun<^  di-^cussed,  in  all  their  main 
departments,  in  tliu  articles  Heath  -  LASm, 
Wasts-Lawm.  Grass-Lahim,  Pmaiiraro,  and  8ob- 

Soiu-Pr  nroHlxo.  But  the  operations  for  render 
ing  arable  lands  increasingly  fertile,  and  also 
some  liBiited  instaaese  of  mdering  pastoral 
land  arable,  or  even  of  rendering  waste  lands 
profitable,  may  be  conducted  on  the  very  small- 
est aoale,  and  oonoem  the  tenant  fully  as  much 
as  the  famdlocd,  and  have  reference  either  to 
farms  or  mere  parts  of  farmn,  and  compriKe  very 
neai^  all  the  practices  and  appliances  of  at  onc^ 
recflainatioD,  dfataloK,  textwal  ohange,  tillage, 
inanurini^,  cultivation,  and  system  of  cropping. 

The  gnnd  power  for  improving  farms  is  edu- 
cation. Tenants  who  live  in  ignorance  and 
doltishness,  and  have  little  or  no  knowledge  of 
the  principles  of  agriculture,  and  c^ndnct  the 
work  of  their  farms  in  blind  imitation  of  the 
practioes  of  their  fethers,  will  never  improve 
land  except  as  they  arc  coaxed  or  compLll  'd  ; 
and  tenants  of  an  opposite  character,  well- 
behaved,  intelligent,  industrious,  and  wishful  to 
make  the  best  use  of  the  knowledge  they  have 
and  to  obtain  ppcedy  snd  frequent  acquisitions 
of  more,  will  improve  land  in  all  the  ordinary 
course  of  cvltlvatiBg  it,  often  vritbont  otiber  aim 
than  the  increase  of  prcBont  advantage,  anS 
sometimes  in  the  total  absence  of  enooonga* 
meirtft«BnaB,or  even  fa  epite  of  ifdioele  and 
oppodtion.  A  sure  thoo^  slow  way,  therefore, 
of  improving  the  tenanted  arftW"  lands  of  an 
estate — and  likewise  both  a  necessary  auxiliary 
to  ewfj  mefa  dirael  mj,  mid  bf  ftr  the  host 

guarantee  for  a  Tna:?in3um  of  crentua!  and  per- 
mauMit  good — is  to  enlighten  the  present  race 
of  ivmen  at  ftdly  as  possible  by  meaae  of  eiam> 
pie,  of  conversation,  of  books,  and  of  ■grieolttual 
associations,  and  to  enrich  their  sons  or  other 
apparent  successors  with  the  largest  attainable 
amount  and  the  utmost  possible  variety  of  sound 
professional  education.  S^q  the  articles  Aoki- 
ovLTURAi.  Educatios  and  AoBiooi^rirBAi.  Schools. 

Improvamente  of  aay  kind  intolving  direct 
expense,  whether  draining,  enclosing,  planting, 
biiiidiaig,  orwhatever  else^  do  not  give  the  tenant 


any  claim  upon  the  landlord,  except  by  special 
agreement ;  so  that  they  may  be  expeoted  to  be  | 
made  by  even  the  most  intelligent  and  indus- 
trious, only  when  the  period  of  nnexpired  leaf* 
is  sufficiently  long  to  let  them  obtain  remunerat- 
ing advaatefse  bom  them,  or  tihen  a  Mr  {m>>  ' 
portion  of  the  cost  of  them  is  borne  by  the  land- 
lord. Any  three  tenants  may  be  fully  aware  of 
the  tilae  <rf  ontaitt  iaiproTOBie&ti^  and  even  Tery 
desirous  that  they  should  be  made ;  but  one  feels 
that  he  has  not  sufficient  capital  to  imdcrtate 
them, — another,  that  he  has  not  a  long  enough  | 
leaae  to  fediie  a  oonpenmting  benefit  from 
them — and  another,  that,  even  th'  up'h  he  had 
the  longest  lease  which  the  usages  of  the  country 
nananty  he  ooold  not  ptoBtiMy  expend  upon  I 
them  more  than  a  certain  portion  of  the  requi- 
site cost.    In  all  such  cases,  the  landlord  and  the 
tenants  ought,  for  the  sake  of  their  common  ad-  | 
vantage,  to  oonsolt  together,  to  understand  each 
other,  and  to  co-operate.    "  Were  the  landlord 
always  a  party,  neither  the  duration  of  leases,  > 
nor  the  expense,  would,  in  general,  have  the  < 
slightest  effect ;  improvements  would  proceed  j 
with  equal  rapidity  at  the  termination  as  at  the  ' 
commencement  of  leases ;  and  the  execution  of 
the  work  woaM  ahrayt  be  of  the  most  efficient 
kind.    Both  parties  are  probably  disposed  to 
take  rather  a  partial  view  of  the  relation  in  i 
which  they  etand  to  euh  other,  end  to  overioob  | 
this  important  fact,  that,  in  almost  all  improve- 
ments, their  interests  are  inseparably  united,  and  | 
that  the  greatest  benefit  can  result  only  from  the  ; 
partial  uniting,  and  each  bearing  a  share  of  the 
expensepiepwrtlonatetotheirintateetinthe  oon- 
oem. 

An  inteli^ent  lenmt  nagr  Aitlngttidk  hetwen 

comparatively  temporary  and  comparatively  per-  [ 
manent  improvements,  cr  between  such  as  will  I 
yield  the  whole  of  thd^  ramlts  during  the  un- 
expind  period  of  his  lease,  and  such  as  will  pro-  '  | 
long  a  considerable  portion  of  their  rf-^nlt*?  Vk^  I 
yond  the  termination  of  that  period ;  and  he  will  I 
reedQy  undertake  the  fbrmer  entirely  on  his  own 
leiponsibilitr  ;  hut,  in  refercne.  to  the  latter,  if 
bie  landlord  refuse  to  bear  a  due  proportion  of 
ibe  expense,  he  will  eMier  deeltne  mm  altoge- 
tber,  or  peilbnn  only  such  as  ma  be  advaoti^  ! 
gefiiislr  exeotited  in  a  slim  or  imperfect  mnnner,  ^ 
and  with  fair  prospect  of  remunerativeness  before 
the  expiiy  of  the  letta  A  eompMnHvely  per- 
manent improvement  on  a  lease  of  five  years  may- 
be a  comparatively  temporary  one  on  a  lease  of  I 
ten ;  and  a  eonpatatively  permanent  improve^ 
ment  on  a  leaae  of  tan  years  may  be  a  oompara* 
tivcly  terajyorary  one  on  a  lea!»e  nf  twenty.  Even 
ordinary  manuring,  the  least  durable  of  improve- 
ments, ia  eompaintivaiy  permanent  to  a  taannl 
of  only  two  years  ;  and  cither  his  successor  or  bis  ; 
landlord  ought  to  bear  a  part  of  the  expense,  j 
rather  than  allow  this  operation  to  be  inaodl- 
oiently  performed.  *'  In  the  case  of  lime,  too,  it 
mij  beoome  the  intereet  of  a  proprietor  to  aaaiat 
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hi«  tenant  upon  &  short  lea^o  ;  hj  which  the  lat- 
ter Dught  be  en&kled  to  pay  a  muoh  higher  rent 
Hence  the  practioe  in  miijoGinitiw  of  England, 
when  land  is  let  either  from  jear  to  year,  or  upon 
very  8hort!cfi?es,  of  havin;^  a  fixed  valuation  for  dif- 
ferent improvenents^eetiuiated  according  to  their 
dvitt^oB ;  mlliat  ft  Centnt  my,  with  ooufitfenoe, 
execute  the  hhmI  permantiit  improvements,  be* 
cause  he  is  assured  of  repayment,  either  by  re- 
tainiag  lus  possession,  or  by  reoeiviiig  their  value, 
■hooU  lio  be  obliged  to  qntt** 

Tho  chief  comparatively  pennaaent  inpcove- 
mentg  on  farms  hfld  nrnicr  the  longest  ordinary 
leases,  or  oa  leases  of  from  15  to  21  years,  are 
draining,  enclosing,  building,  planting,  and  road> 
making  ;  and  as  these,  when  properly  done,  may 
be  estimated  to  last  durin,;^  tho  lofijr  period  of 
from  60  to  100  years,  they  must,  in  aU  equity,  be 
performed,  not  only  with  the  concurrence  and 
oe-o|Mt«lioii  of  the  landlodl,  bat  irately  ftt  hie 

expense  and  ontircly  at        control.    They  re- 
I    quire,  at  once  for  their  own  gake,  and  for  the 
I  sake  of  their  collateral  advantages,  and  on  ao- 
;  oo«at  of  tiieir  notel  ieioMce  upon  the  eliiiin- 
,  lating  of  the  agricultural  community,  to  be  exe- 
;  cuted  well ;  and  they  cannot  possibly  be  executed 
I  in  any  but  the  slimmest  and  most  disheartening 
maimer,  if  indeed  Uiey  can  be  eseeuted  at  all,  1^ 
any  mere  tenant  in  possession  of  even  the  longest 
ordinary  lease.    Draining  and  enclosing  and 
building,  indeed,  may,  in  any  oase,  be  done  by  a 
leaseliolder  of  SI  or  even  16  yean;  Imt  they  will 
be  done  so  superficially  as  to  yield  no  advantage 
to  the  landlord  to  dif^coTiratro  improvements  on 
neighbouring  farms,  and  to  afford  lees  profit  to 
the  tenant  binnlf  than  if,  with  dne  help  and 
control  from  the  landlord,  thi^  w«re  ezeoated 
weU.    Draining,  in  particular,  may  be  so  per- 
formed as  to  serve  very  remuneratingly  the  pur- 
I    poeee  <^iiie  tenant,  and  then  lenie  enoii  enenm- 
I     berment  on  the  land  as  to  interpose  both  diffi- 
culty and  cost  in  the  way  of  fnrthpr  improvement. 
Landlords,  therefore,  ought,  by  all  means,  were 
it  from  no  Mglier  motive  than  eheer  conoem  ibr 
tkrir  own  inteieek,  to  undertake  and  dlreol  all 
compamtivply  permanent  improvoments, — and 
to  undertake  them,  not  apon  isolated  farms,  but 
apon  Adv  whole  eatnlaa. 

"But  every  proper  qnesti' n  may  now  be 
asked,  ITniv  are  proprietors  to  effect  this  miich- 
to-be-deeired  object — the  thorough  improvement 
of  their  eetateet  Themeeivee  miaoqnainted  with 
the  antjeety  who  are  to  be  entnulted  with  tiie 
management  of  the  work  7  In  answer,  I  may 
remark,  that  wheu  a  proprietor  who  is  not  a 
practical  agriculturist  resolves  to  improve  his 
eetate,  the  work  ehould  be  entered  upon  with  the 
greatest  caution.  By  hastily  and  inipnidcntly 
commencing  extensive  operations,  or  by  giving 
assistance  to  tenants  without  having  previously 
fixed  npon  proper  phne  of  improvraient^  and 
then  discovering  that  their  properties  are  not 
I  permaaently  benefited,  many  propneioxe  have  re- 


solved not  again  to  engage  in  works  of  tlte  kind. 
Such  reeolutions,  I  know,  have  followed  the  out- 
Uy  of  eoneidemUe  eonn.  But  tfie  ftllore  ie 
owing  to  the  practice,  not  the  prindpie,  being 
wrong.  As  Innd  may  be  deemed  an  article  of 
oommeroe,  both  the  proprietor  and  the  cultivator 
of  the  eoil  expect  to  receive  an  adequate  return 
for  capital  invested.  Hence,  every  proprietor  ia 
as  well  entitled  to  receive  a  fair  rate  of  interest 
for  capital  invested  in  improvements,  by  which 
tiM  land  ii  inoreaaed  in  ite  annnal  value,  as  he  is 
for  that  which  was  invested  in  the  purohaae  of 
the  land  itself.  It  ehould,  therefore,  be  adopted 
as  an  invariable  rule,  never  to  lay  out  money 
upon  improvemente  without  being  certain — that 
is,  as  certain  as  the  nature  of  the  epeenlation 
will  admit  of — of  receiving  a  fair  return,  either 
immediate  or  prospective.  And,  in  order  that  he 
may  not  blindly  enter  into  the  speculation,  he 
ought,  if  not  n  competent  judge  himed^  to  ap- 
point one  in  '.vhom  he  has  confidence,  to  report 
as  to  the  plan  of  improvements  ;  hut,  even  with 
all  the  information  he  can  ubiaaa  in  this  way, 
in  order  iblly  to  Htidy  himaeli;  it  would  be  advie- 
ahle  that  lie  undertake  an  operation  of  the  kind 
U{>')n  a  fiiiiall  ?cale,  and  lay  out  say  £l)0  or  .f  IfX) 
lu  eilectmg  a  thorough  improvement  on  a  piece 
of  ground,  and  the  raenlt  will  in  one  Boaeon  prove 
whether  the  ipeoulation  ia  likely  to  be  a  paying 
one  or  not. 

"  This  loturaliy  leads  to  another  question.  As- 
euming  that  knd  will  give  an  adequnte  retntn* 
for  capital  invested  in  improvements  when  let 
on  lease,  what  portion  of  the  outlay  ought  the 
tenant  to  bear  i  To  this  no  precise  answer  can 
be  given.  Of  the  various  phma  of  dividing  tiie 
expense  which  have  been  auggeated,  that  of  the 
proprietor  laying  out  the  money,  and  the  tenant 
paying  a  certain  rate  of  interest,  has  not  only 
the  advantage  of  simplicity,  but  givea  to  the  pro- 
prietor, whoia  chief  benefit  ia  to  be  derived  ftem 
the  permanency  of  the  improvement,  the  power 
of  executing  the  work  in  any  way  he  thinks  pro< 
per.  And  in  regard  to  the  ate  of  fatteraat,  lis 
per  cent  haa been  atafeed  aa  nftir  return ;  and, 
no  doubt,  taken  as  an  average  rate,  it  may  be 
perfectly  fair.  But  ii  is  quite  evident  that,  in 
practice,  thia  mnat  be  varied  by  many  ooUataral 
circametanoes,  such  as  the  length  of  leaa^  and 

the  natnre  of  the  land  up^n  which  the  improve- 
ment is  proposed  to  be  effected.  Upon  land  of  na- 
turally good  quality  requiring  nothing  more  than 
draining,  by  whidi  an  immediate  return  would 
be  obtained,  a  tenant  may,  with  nd^ntage,  pay 
the  highest  rate  of  interest ;  and  on  the  other 
hand,  when  it  ia  left  to  a  tenant  to  apply  the 
trendt^pleugh,  remove  large  etones,  and  execute 
other  expensive  works,  in  order  to  brinfr  the  land 
into  a  proper  state  of  cultivation,  then  the  return 
to  the  tenant,  as  well  as  to  the  proprietor,  must 
beproipeetive;  and  hence  in  juattoen  very  email, 
if  any,  interest  should  he  paid  for  Hcveral  years, 
i  I  may,  however,  remark,  that  upon  thia  eutgeoi 
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some  very  erroneous  opinions  have  been  formed. 
It  is  alleged  by  many,  that  at  this  speciet  <»f  im- 
pravunant  yields  a  large  return,  therefote»  tlw 
proprietor,  ^vli  >  Joes  the  ^holr  at  his  expense, 
ought  to  receive  a  rate  of  interest  in  proportion 
to  the  probable  return.  Now,  thtt  would  be  cor- 
TCot  lenoiiiiig,  if  the  tenant  bad  no  dioioe  but 
I  either  to  accept  the  proprietor's  money  or  al- 
low his  land  to  remain  unimproved.  But  as  the 
;  teniuit  has  the  power  of  doing  the  work  himself, 
it  U  ttvideat  tbtt  «henle  af  intorait  onght  to 
depend  altogether  iip^n  the?  ainonnt  of  ontlay  and 
the  number  of  years  he  has  to  be  repaid."  IQ. 
Journal  of  Ap'iculturt.] 
Iir-ANI>-IN.BRBBDIKO.  BedBuDnra 
INCISORS.  SeeTsBTH. 
INCLINED  PLAN'E,  The  incUncd  phne  is 
one  of  the  three  meclmnical  powers,  or  simple 
inaMiitMi^  ftwned  as  it*  mme  fanpotto  by  % 
plane  surface,  supposed  to  l>e  perfectly  hard  and 
inflexible,  and  which  ignlwnys  inclined  obliquely 
to  the  weight  or  resistance  to  be  overcome,  or  in 
any  podtioa  whatever  exeept  penllel  or  peipen- 
dicular  to  the  horizon.  The  wedge  i»  a  modifi- 
cation of  this  machine,  being  formed  of  two  in- 
clii^ed  planes  pUioed  base  to  base.  The  screw  is 
aaother  modMartioii,  being «  ia  flusl,  noNly  «n 
infllined  plane  wound  round  %  cylinder.  This 
machine  enables  us  to  raise  a  given  weight  along 
the  inclined  surface  to  a  given  elevation,  with 
less  expense  of  foroe  tban  Would  be  nquind  to 
raise  it  perpendicularly  to  the  same  elevation. 
This  perpendicular  height  in  called  the  eUvaticn 
or  height  of  the  plane ;  and  the  two  lines  aaolocing 
the  angle  whidi  it  mbtendi^  are  oelled  the  juss 
and  the  length  of  the  plane. 

The  inclined  plane  is  a  mechanical  power  of 
frequenti  nay,  almost  constant  application,  in 
oaees  timoet  too  numeroat  to  be  fedted.  ^Hins 
we  take  advantage  of  natural  slopes  to  raise 
bodies  upon  them,  with  powers  of  less  intensity  ' 
tlum  they  would  require  if  raised  vertically.  We 
lift  weights  on  whed-oairiages  by  temporary  in- 
dined  planes,  formed  of  pnri%  either  fixed  or 
moveable,  with  which  they  arc  fumbhed.  In 
raising  weights  from  cellars,  or  from  one  story  of 
a  building  to  another,  we  convert  the  etairs  into 
inclined  plnnee,  by  laying  skirts  upon  them.  In 
all  these  cases  we  save  friction,  by  making  the 
body  roll  instead  of  sliding.    We  may  also  com- 
bine this  mechanical  power,  in  the  case  of  rolling 
bodies,  with  a  modifioation  of  the  moveable 
pulley  :  thus,  when  a  barrel  is  to  ho  raised  from 
a  cellar,  after  laying  skirts  upon  the  steps,  and 
thus  converting  them  into  an  inolined  plane,  we 
take noouple  of  ropei,  and,  makiaf  tlMn  faat  at 
the  top  of  the  plane,  pass  lliein  around  the  bar- 
I  rel,  and  bring  them  back  again  to  the  top  of  the 
I  plane  :  a  force  applied  to  these  ropes  oauses  the 
I  band  to  revolve  like  •  foller,  and  the  iateniity 
of  the  power,  in  addition  to  the  gain  it  acquires 
i  from  the  piano,  is  dnul.bul  hy  tli'^  iction  of  this 

I  temporary  puiiey.  iuclinud  pkiiiea  are  aUo  fre-  | 
I 
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quently  constructed  expressly  for  the  parpoM  of 
enabling  a  power  to  eooaterfaalaooe  a  *ei^«(  i 
greater  intensity :  thus  in  saw-milli^  ths  kfi  bm 

dmwn  to  the  plricc  iThcrc  they  ure  to  he  awn,  ' 
upon  a  fixed  inclined  plane.   This  phaciple  bai  | 
also  been  applied  in  the  cases  of  roads,  r^vsjt, 
uid  eftnah.  In  Morton's  marine  railway,  WMh  j' 
of  great  size  are  drawn  from  the  water  npon  an  ' 
inclined  plane,  by  a  power  exerted  through  the  ; 
intervention  of  modifications  and  oombiaatiou  ' 
of  tibe  whed  aad  axle. 
INARCHING.  SeeGBAFTiKO.  \ 
INCLOSURE.   See  Emcloscbe. 
INCUBATION.   The  developing  and  nttta^  i 
iof  of  anoviparooafataiby  theiteadyanlieft'  j 
tion  of  a  proper  degree  of  heat ;  or,  ia  more  » 
popular  Innpinire,  the  batchintj  of  ayouDgini-  j 
mal  from  an  egg.    Oviparous  animalii  are  dii> 
tinguiahed  boa  vivipareas  onet  by  Wagiiv 
forth  their  young  through  the  medium  of  efp,  i 
— unattached  by  any  placenta  to  the  psriet«lof 
the  uterus  or  of  :he  ovxduct,  but  separated  fnsi  . 
it  by  ita  moat  ezteraal  envdopekaad  fWviM  I 
with  a  special  aliment,  which  is  cndosed  is  t 
sac  attnched  to  their  intestinal  cntial  Sosj* 
oviparous  animals  hatch  their  eggs  la  a  suie  of , 
attaehtneaft  to  their  own  bodies,  and  prtvioM  li ' 
separation  ftom  itrHnther  within     or  oa  iti 
surface ;  and  these  are  regarded  by  msoj  Mtu- 1 
ralists  as  a  middle  class  between  the  true  otipsts  i 
and  the  tree  vivipara,  and  eallad  ovo^wpanNa  j 
The  cartili^'innus  fishes,  for  example,  such  ude  I 
shark  and  the  skate,  hatch  their  ^gs  within  the  j 
body,  and  expel  their  young  fiilly  formed; 
eraband  the  lokatar  trihaa  hatdi  thdrsggi  be- 
neath the  eandal  platea  of  their  body ;  and  scim 
species  of  reptile?,  a?  the  pipe,  hatch  their  efgt 
in  cells  or  agglutinated  attadiments  on  the  ror- 
froe  of  their  body.  AH  the  true  ovipsra,  bse> 
ever,  expel  their  eggs  from  their  bodies,  id 
'  either  leave  them  to  be  halch»'^  by  entirely  «• 
traneous  means,  or  hatcli  them  with  their  own  , 
heat  in  a  state  of  complete  separation;  sDd,ii 
the  great  order  of  vertdmted  animals,  or  iRc> 
spective  of  classes  and  groups  in  the  lowft 
orders,  they  comprise  all  birds,  and  the  great 
minority  of  reptiles  and  of  fishes,  fiooe^tf 
meet  biida,  hateh  their  egga  by  sitting  oa  Umh: 
some,  as  the  tTirtlc  the  crocodile,  and  many 
pents,  leave  them  to  be  hatched  by  exposars  t« 
the  heat  of  the  sun ;  and  some,  as  the  SMM* 
liibes,  kftvo  them  to  be  ftodndaled  and  kilekd 
in  the  water.   The  pwriod  of  inrnhntion  widefr 
differs  in  different  species ;  and,  in  the  c«e  if 
birds,  it  may,  in  a  general  view,  be  nagsdl' 
aa  aonrawhat  ptoperSoimie  to  tiie  dm  d 

animal. 

Incubation  is  interestinsr  to  otir  readers cbielj 
in  connexion  with  the  breedmg  of  poultry;  id 
ibor  great  tc^oa  involved  in  it  epeeiaUycksl- 

lenge  their  attention, — the  chemical  constitatiffli 
and  ch*>mical  transmutations  of  a  bird's  eg^  ^ 
organic  changes  which  take  place  within 
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egg  dnrinp;  tho  progreas  of  hatching,  the  proper 
maoageioeafe  uf  poultry  in  aU  matters  oonaeoted 

I  vitli  thdr  bfMding  in  the  poultry-yard,  and  111* 
moik  taooinful  methocU  of  hatching  fowls*  eggs, 
on  a  large  scale,  by  means  of  artificial  heat.  We 
have  discussed  the  first  of  these  topics  in  the 
artioU  Bmi  muI  most  postpone  tlw  (Usooasioii  of 
the  thild  to  the  article  Pooltbt  :  and  we  shall 
occupy  the  sequel  of  the  present  article  with  a 
notice  of  the  leooiid  in  the  words  of  Dr.  Bums 
of  Glasgow,  and  wiili  aa  abci4gDMat  «f  %  long 
and  able  paper  on  th*  liMirtll  In  tiw  Qoartorly 
Journal  of  Agriculture. 

"  la  the  ^gs  of  fowls,  we  observe  the  follow- 
ing draomitaiMM.  Upon  lemoving  the  potont 

I  ihdii  we  find  the  albumen  endosed  in  a  mem- 
brane, consisting  of  two  layers,  and  called  sacci 
form  by  LevieU&  These  are  separated  from  ^ob 
otiMT  at  the  large  end  of  the  iImII,  ao  aa  to  fbm 

j  &  small  sao,  oall^  the  foUiculus  aeris.  The 
albumen  is  divided  into  three  Rtrata;  the  first, 
or  cortical,  is  most  iit^uid ;  the  second  or  middle, 
IS  BBOffO  abandant,  and  thidter  than  the  firat,  but 
less  80  than  the  thizd  or  central.  The  middle 
and  central  strata  are  enclosed  in  n  delicate 

;  membrane,  called  lencilyme  by  Leviell^,  which 
separatM  them  firam  the  cortical  Within  the 
albumen  we  hava  tha  vitdloa  or  yolk,  which  is 
enclosed  in  a  vascular  meinl>mne,  called  chlori- 
lyme,  or  membra  vitelli,  which  again  is  envel- 
oped by  a  membrane  common  to  it  and  the 
intestines  of  the  chick,  called  entvo-flUoriljrme. 
To  each  end  of  the  vitellus,  we  have  connected  a 
portion  of  the  central  albumen,  called  chalaza ; 
and  in  each  of  these  a  membranous  substance  is 
diaoovand,  attaohad  to  tho  aMmfanuw  of  the 
vitellus,  and  a  vascular  Btructure,  which  can 
absorb  the  albumen  into  the  vitellus,  to  contri- 
bute to  the  nutrition  of  the  chick.  Upon  the 
vitallii%  W9  oibaanra  tha  oioatriotila,  or  nuilt  aao, 
called  by  Harvey  the  eye  of  the  egg,  and  which 
was  B^ipposed  to  contain  the  fictus,  the  rudiments 
of  which  are  allowed  by  Malpighi,  Haller,  and 
SpaUanaani,  to  ba  pva^aialaat  to  Ihoondatton. 
This  cioatricula  was  considered  as  analogous  to 
the  amnion,  and  pupposed  to  contain  a  transpa- 
rent fluid,  called  by  liarvey  oolliquamentum 
eandidnm,  or  liqoor  amnii  Hota  uodaRi  oboar- 
▼ations  ascertain  that  the  embryo  is  not  formed 
in  the  cicatricula,  but  very  near  it  on  the  vitel- 
las,  and  that  the  amnion  enclosing  it  can  at  hrst 
aoMTody  ba  diatingwMied  from  the  embryo.  The 
eadtriciila  aoon  di^ppears.  Harvey's  account 
must  therefore  be  transferred  to  the  amnion. 

I  During  incttbaiioo,  the  viiellua  becomes  specifi- 
oally  lightar  than  tiia  aUmmaiifaikd  fiaMto«arda 
the  foUiouIoa  aaria.  Two  arteriaa  and  two  veins 
go  from  the  meeeraio  and  liypogastric  vessels  of 
the  fcetus,  to  the  membrane  of  the  yolk,  and  are 
auppoaed  to  abaorb  tha  ?iteIluB»  wUoh  therefore 
ia  carried  in  the  vena  portss  of  tha  aUek,  and 
nourishes  the  fn^t'i?  There  is  also  a  connexion 
betwixt  the  intestines  and  the  vitelline  mem- 


brane, by  mean^  of  n  Htramentmis  subst.ince, 
which  was  supposed  by  Mailer  and  Yic({.  i>  Azyr 
to  bo  a  tnbe^  nd  oallad  vitdlo-inteatiiud  oanal, 
for  it  is  said  that  air  has  been  passed  through  it. 
It  was  supposed  to  absorb  the  yolk,  by  many  villi 
on  the  inner  surface  oi  the  vitelime  membrane ; 
bat  theaa  are  aald  by  Levieltt  not  to  ba  veuls, 
but  soft  lamellated  plates.  At  the  end  of  the 
second  day,  red  blood  is  observed  on  the  mem- 
brana  vitelli.  A  series  of  dots  are  formed,  which 
are  oMkverted  fint  into  groovaa,  and  dMO  into 
vessels,  which  go  to  the  foetOB.  This  appeaxance 
has  been  called  figura  venora,  and  the  marginal 
vessel,  vena  terminalis.  The  vitello  intestinal 
liganwnti  and  tfaaaa  vesiels,  f<Mrm  an  nmbUioal 
cord.  Bttt  beddto  thesa^  wa  find,  after  the  fourth 
day,  a  vascular  memlirane  nt  the  umbilicus, 
called  membrana  umbilical  is,  which  rapidly  in- 
oroasea,  and  oomeo  preaently  to  oover  the  inner 
surface  of  the  membiaae  of  the  shelL  It  is  the 
(  h orion.  and  has  numerous  vessels?  ramifyintr  on 
it,  like  the  ohorion  of  the  sow,  and  connected  in 
like. manner  with  tiie  fioBtua.  Tha  blood  of  the  ' 
umbilical  artery  is  dark  colouzod,  that  of  the 
vein  bright.  As  incubntion  advances,  the  am- 
nion enlarges,  and  comes  in  contact  every  where 
with  the  ohorion.  The  albumen  ia  all  con- 
sumed, bmng  taken  into  the  vitellus,  which 
is  in  a  great  measure  absorbed ;  and  what  re- 
mains is  taken,  together  with  the  sac,  into  the 
abdomen  of  the  chick,  and  the  parietes  close 
over  it.  On  the  Slat  diay,  tho  oUdc  breaks  the 
?hel!  nnd  escapes.  By  increasing  or  diminishing 
the  temperature  within  a  certain  extent,  the 
process  may  be  somewhat  accelerated  or  re- 
tarded. The  eggs  of  large  lurdi  require  a  longer 
time  to  be  hntched;  those  of  the  ostrich,  for 
example,  isik>;  sis.  wcekg.  Hence  it  appears, 
that  the  vitellus  and  albumen  contribute  to  tliu 
inerement  of  the  fostua,  whilst  the  oxtorior  mam* 
branc?  act  as  lungs,  the  air  bdng  tranamitted 
through  the  pores  of  the  shell. 

"Sir  £verard  Home  has  lately  investigated 
mora  minately,  by  nwana  of  tha  mioroecope,  the 
structure  of  the  egg.  The  yolk  is  enoloeed  in 
two  layers  of  membrane,  the  outermost  very  thin 
and  delicate ;  the  internal  one,  on  the  contrary, 
thidc  and  spongy,  with  a  email  apertara^  or  defl- 
denoy,  at  one  spot.  Here  the  gelatinous  mole- 
cule, from  which  the  embryo  is  to  be  formed,  is 
found  placed  on  the  surface  of  the  yolk.  It  ia 
not  quite  BO  large  aa  tho  opening  in  tha  mani- 
bram^  mad,  thcnfore,  seems  to  be  mnminded 
by  a  margin,  or  an  areola.  In  its  pa??npe  along 
the  oviduct,  the  yolk  comes  to  be  surrounded  by 
the  albumen,  whieh  preeoitly  ia  eovered  irfth  a 
very  fine  membrane.  Daring  this  descent  are 
also  formed  the  chalazes,  which  teririnatc  in 
that  double  membrane  which  ia  added  when 
the  egg  haa  readied  the  lower  end  of  tha  oviduct, 
and  whioh  la  distinct  from,  and  exterior  to  the 
fine  membrane  alr.Tidy  noticed.  In  four  hours 
after  the  commenceuieut  of  the  incubation,  the 
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outer  edge  of  the  areola  had  beoonie  enlarged, 
and  that  part  next  the  molecule  darker.  One 
end  of  the  molecule  appeared  like  a  white  line, 
which  is  the  rudiment  of  the  embryo.  In  eight 
hours,  the  white  line  had  extended,  and  rudi- 
ments of  the  brain  and  spinal  marrow  could  be 
discerned,  surrounded  by  a  membrane  which 
afterwards  becomes  the  amnion.  The  areola 
had  extended,  and  the  surface  beyond  the  line 
which  had  formed  its  boundary  had  acquired 
the  consistence  of  a  membrane,  and  was  circum- 
scribed by  a  distinct  line.  This  he  calls  the 
outer  areola.  In  thirty-six  hours,  a  vesicle  had 
begun  to  protrude  under  the  inner  areola,  appa- 
rently at  the  termination  of  the  spinal  marrow. 
In  sixty  hours,  auricles  and  ventricles  were  seen, 
the  former  filled  with  red  blood;  a  trunk  from 
the  left  ventricle  gives  off  two  large  vessels 
which  send  branches  over  the  whole  areolar 
membrane.  The  vesicle  somewhat  enlarged. 
In  three  days,  the  vesicle,  still  more  enlarged, 
had  forced  its  way  through  the  external  cover- 
ing of  the  yolk,  whereby  a  part  of  the  albumen 
was  admitted  to  mix  with  the  yolk.  In  four 
days,  the  vesicle  was  still  larger,  and  its  vessels 
contained  red  blood.  On  the  fifth,  it  was  of 
great  sisso,  very  vascular,  and  its  cavity  contain- 
ed a  fluid.  On  the  sixth,  it  had  expanded  like  a 
double  nightcap,  over  the  yolk,  and  its  coverings 
were  beginning  to  enclose  the  embryo.  This 
vesicle,  Sir  Everard,  in  another  place,  compares 
to  the  bag  which,  in  the  human  subject,  and  in 
quadrupeds,  is  to  become  the  urinary  bladder. 
This  increases  with  such  rapidity  that  it  bursts 
the  amnion,  and  the  arteries  lying  on  its  two 
sides  are  carried  directly  to  the  chorion,  and 
there  the  placenta  is  formed  in  the  empty  space 
between  the  two  edges  of  the  chorion." 

The  Egyptians  originated  at  a  very  remote 
period,  and  have  continued  down  to  the  present 
day,  the  practice  of  artificial  incubation,  in  a 
manner  which  excites  wonder  and  admiration. 
They  no  doubt  derived  the  first  suggestion  for 
their  'mamals,'  or  hatching-ovens — which  the 
enthusiastic  Reaumur  has  pronounced  to  be  no- 
bler monuments  than  their  towering  pyramids — 
from  observing  the  simple  operation  of  Nature  in 
developing  life  in  the  ostrich's  egg,  when  laid  in 
the  warm  sand,  without  the  heat  of  the  parent 
bird.  They  perceived  that  a  certain  degree  of 
heat  only  was  required  for  the  development  of 
the  embryo,  and  therefore  conjectured,  that  any 
warmth,  precisely  the  same  in  power  and  conti- 
nuance, would  produce  the  same  effect.  Their 
'  mamals '  are  built  of  brick,  and  about  9  feet  in 
height,  with  a  gallery  from  one  end  to  the  other, 
forming  the  entrance  to  the  oven,  to  afford  ac- 
commodation for  keeping  the  eggs  at  the  proper 
temperature,  and  are  heated  by  fires  ;  but  the 
precise  mode  of  regulating  them  is  not  made 
known.  These  ovens  arc  capable  of  hatching 
100,000,(X)0  eggs  annually ;  and  the  contractor 
engages  to  give  only  two  chickens  for  every  three 


eggs,  receiving  for  his  perquisite  any  surplaa 
number  which  he  may  produce  :  and  he  practises 
his  art  only  during  the  months  of  autumn. 

A  subject  of  such  vast  importance  in  the  pro- 
duction of  human  sul>sistence,  was  not  indiffer- 
ent to  the  Greeks  and  Romans  in  their  days  of 
science  and  refinement,  who,  unable  to  obtain  the 
necessary  information  from  the  Egyptian  practi- 
tioners, tried  the  agency  of  hot-beda,  and  failed. 
The  same  attempt  has  been  often  tried,  and  with 
similar  ill  success,  for  this  reason,  that  it  was  not 
in  accordance  with  that  of  nature  ;  and  though 
it  might  answer  fully  in  such  a  climate  as  that 
of  Egypt,  which  undergoes  so  few  atmospheric 
changes  during  the  autumnal  months,  it  is  im- 
practicable in  the  comparatively  cold  and  very 
variable  temperature  of  any  European  climate. 

Other  means  than  thoee  of  the  hot-beds  were 
subsequently  attempted,  and  with  more  favour^ 
able  results.  But  for  a  long  period,  Europe  being 
madly  involved  in  the  crusades  and  other  pur- 
suits opposed  to  the  quiet  and  useful  employment* 
of  science,  the  hatching  of  eggs  was  little  thought 
of  there ;  but,  on  the  revival  of  science  in  Eu- 
rope, the  art  of  artificial  hatching  was  again  tried 
successively  in  Malta,  Italy,  Sicily,  and  France. 
Kings  and  princes  contrived  to  obtain  the  secret, 
and  obtained  skilful  superintendents  from  the 
Delta ;  but  the  results  were  not  sufficiently  fa- 
vourable to  excite  individual  speculation.  It  was 
more  the  harmless  and  pleasing  amusement  of 
crowned  heads,  who  could  afford  to  pay  for  it, 
than  the  remunerative  occupation  of  private  per- 
sons labouring  for  their  maintenance.  Men  of 
science,  however,  paid  attention  to  it,  and  the 
Chinese  mode  was  introduced  into  PortugaL 
This  practice  was  to  put  the  eggs  into  fine  sand, 
to  cover  them  with  a  mat,  and  place  them  on  a 
furnace  heated  with  coaL 

French  ingenuity  was  stimulated.  Olivier  de 
Serres  gives  a  description  of  a  small,  portable, 
metal  oven,  in  which  the  eggs  were  intermingled 
with  feathers  heated  by  lamps  around.  But  he 
found  this  oven  more  amusing  than  profitable ; 
for  the  chickens  were  far  more  delicate  and  sub- 
ject to  disease,  than  those  brought  forth  in  the 
ordinary  way.  At  length,  models  of  the  Egyptian 
mamals  were  brought  into  France,  and  the  cele- 
brated physician  Reaumur,  who  invented  the 
thermometer  which  bears  his  name,  entered  into 
the  subject  of  artificial  incubation  with  great 
energy  ;  but,  being  unfortunately  misled  by  the 
representations  of  travellers,  be  mistook  their 
blunders  for  defects  in  the  art  itself.  Conceiving 
it  was  to  the  atmospheric  temperature  of  Egypt 
that  the  success  of  the  practice  there  was  entirely 
attributable,  and  that  the  climate  of  France  was 
too  unfavourable  for  the  purpose,  he  sought  out 
another  system  altogether,  and  proposed  other 
contrivances.  It  is  useless  to  detail  all  his 
experiments,  as  they  proved  unsuccessfuL  In 
some  cases,  the  hot-bed  dressed  the  egg  for  eating, 
iostead  of  bringing  forth  chickens  ;  and  in  auo* 
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tber  instanoe,  in  which  he  constructed  a  cavi^ 
or  OTcn  (heated  hy  the  hot  bod)  for  the  eggs,  in- 
stead of  plunging  them  into  the  duog,  the  life 
wu  d«vfllop«d,  and  mwm  ddbkeni  mn  turned, 
and  even  feathered,  bnt  iho  tgge  pntteAad  about 
the  eighth  or  tenth  day. 

Cbopinean,  the  author  of  '  L' Homme  rival  de 
iaIlBtare»*  came  manr  to  the  tvuo  pviMfpla  on 
which  the  Egyptian  practice  has  been  oonduoied ; 
and  if  cirrumstanoes  had  favoured  him,  he  would 
hare  probably  succeeded  better  than  his  oele- 
Med  ozperimental  pwdcowaor.  HIa  batdiing- 
hoaae,  constracied  to  contain  8,000  eggs,  was 
Cvmtrivcd  with  great  ingermitr  It  was  a  ground 
stractare,  in  the  arobed  top  of  which  ware  four 
triangnlar  whrikma,  openivg  iriCli  oovb  and  pul- 
leys. The  air  was  admitted  tbtough  four  pipes 
at  opposite  points,  npming  and  closing  flrom  the 
oatside,  and  the  stove  fur  heating  warm  water, 
by  which  the  BggB  woro  an^^fiad  iritti  wanitth 
through  a  ftinnel,  was  plaoad  uadoflMttlh.  The 
warmth  derived  in  this  way  waa  ntore  uniform 
tbaa  had  been  imparted  by  any  pmvious  mode. 
Tt  waa  ooeled  In  a  moment  by  the  adndatfon  of 
the  external  air  through  the  windows  and  the 
{npp«!  rommunicating  with  the  shelves  on  which 
the  eggs  were  ranged.  The  heat  waa  retained  in 
the  lower  lange,  where  It  had  the  pealeit  ton- 
denejr  io  ooolness  by  the  thick  walla  of  the  struc- 
ture, and  the  won!  with  which  thpy  were  linpd  ; 
and  to  correct  the  effects  of  dryness,  steam  was 
introduced  with  an  hygromelrieal  ngaklor,  to 
render  the  exhalation  almilaf  to  that  of  a  aitling 
hen. 

Then  succeeded  Dubois'  simple  plan  of  a  cabi- 
net 10  feet  long  and  6  Wide,  witti  a  low  floor. 
The  How  wai  oorrered  with  eaipely  andtiie  win- 
dows consisted  of  4  large  glafi«  panes.  In  the 
middle  of  this  machine  a  stove  was  placed,  with 
large  balls  of  clay  on  the  top  to  retain  the  heat, 
and  two  ponndi  of  oharooal  every  six  hours  was 
a  sufficient  supply  of  fuel  for  heating  it.  The 
eggs  were  deposited  in  flat  osier  frames  holding 
300  each,  and  laid  on  iron  rods  radiating  (like 
the  aiKiltea  of  a  wheel)  ronnd  the  atove,  and  at- 
tached to  hooks  in  the  ceiling.  On  ench  Vasket. 
was  a  label,  containing'  the  date  when  the  uu  ti- 
bation  of  that  particular  one  commenced.  The 
ohj  eel  of  ha'viiig  the  oorda  waa  to  eletate  the 
baskets  farther  above  the  stove,  or  to  change 
their  relative  positions  when  a  diminution  of  beat 
waa  necessary,  which  Dubois  found  to  be  the  case 
in  thla  machine  abonl  the  Itth  or  18tb  day. 

Bonnemaine  endeavoured  to  improve  upon  all 
these  contrivances ;  and  he  framed,  in  conse- 
quence, a  machine,  more  complicated,  but  more 
easily  regulated,  than  any  of  the  eMiere.  Bnt  It 
is  ijuit  ■  linn' cessary  to  gyn  any  exact  descrip- 
tion of  it.  The  advantages  which  it  is  said  to 
have  possessed  are,  Ist,  The  preservation  of  uni- 
form heat ;  2d,  Moiatnre  like  thai  oooMnnnioated 
by  the  natural  mother ;  3d,  The  ready  applioation 
of  this  dampnesa  to  the  atufaoe  of  eaoh  egft  ao  u 
II. 


to  influence  the  embryo  within  ;  4th,  The  avoid- 
ance of  such  evaporation  of  the  internal  fluid,  as 
woold  render  difficult  the  evolution  of  the  chick 
from  the  dleO,  which  ia  alwaya  the  eaae  when  the 
white,  from  any  cause,  becomes  dry  and  gluey. 

Even  in  the  most  successful  of  all  these  in- 
stances of  French  ingenuity  and  perseverauoe, 
the  arUfMal  method  haa  not  aoooeeded  In  »  do* 
gree  commensurate  with  the  expense  and  diffi- 
culty of  producing  chickens,  and  still  less  with 
that  of  the  cost  of  rearing  them.  In  Egypt,  tlie 
elkaate  doea  part  of  the  work  hi  the  first  respect, 
— the  development  of  life,  and  more  than  half  in 
the  rearing  of  the  birds.  The  women,  who  re- 
ceive hundreds  of  chickens  in  exchange  for  their 
eggs,  take  them  to  the  flat  rools  of  thdr  hooaea, 
or  detached  yard!)  enclosed  with  mud  walls,  four 
or  five  feet  high,  and  with  fine  earth  or  mnd  on  the 
floor,  where  they  watch  them  during  the  day  from 
the  atlaok  of  Uidi  of  prey ,  feeding  them  wdl  with 
rice  and  millet.  At  night,  the  pullets  are  locked 
np  in  cages  made  of  palm  tree  brnnches,  lined 
with  thick  cloth,  and  containing  et^verai  cham- 
bers, nntil  fliey  are  a  month  old,  wlmf  thOj  are 
transferred  to  the  fowl-yard.  In  Fiaaoe,  where 
the  climate  is  far  better  than  ours  for  the  pur- 
pose of  rearing  poultry,  the  difficulty  of  rearing 
has  keen  eenaidMabto,  that  of  producing  compa- 
ratively less  so.  Reaumur  calculated  on  having 
>  r>R  rhirV"  from  ^O*^  eggs  ;  Bonnemaine  had  ncnrlv 
as  many  chicks  as  eggs.  In  the  natural  process 
of  hatching,  half  ia  considered  a  fair  average  pro- 
duction, from  the  various  accidents  which  occur 
both  to  the  eggs  and  thp  chickens  in  the  first 
fortnight ;  but-  the  mortality  among  those  arti- 
ficially reared  has  been  ranch  greater,  from  the 
influences  of  ellmale.  The  Frandi  experimen- 
talists took  great  piuns  with  the  rcnrincr  of  their 
chickens.  They  kept  them  in  the  hatching  place 
for  some  days,  in  a  high  temperature  then  they 
formed  an  artificial  mother,  a  box  or  cage  lined 
with  lamb's  wool,  and  calculated  to  aflfbrd  thtm, 
when  at  rest,  protection  and  warmth  similar  to 
that  of  the  maternal  winga.  Chambers,  warmed 
by  atovw^  wen  alio  provided  for  them ;  and  Bon- 
nemaine took  the  trouble  of  constructing  rooms, 
wnrmed  by  hot  water  introduced  through  pipes, 
besides  arranging  flannel  at  the  ends,  under  which 
they  neatled  to  warm  their  haeks^  and  which, 
like  stepmothers  in  general,  were,  we  suepeety  bnt 
sorry  substitutes  for  the  true  parent. 

The  &ilure  of  so  many  scientific  naturalists 
would  lead  ua  to  abandon  the  expectation  of  ren- 
dering practically  useful  a  system,  which  appears 
more  suited  to  amiico  the  minds  of  the  curious 
than  to  benefit  mankind,  especially  where  an 
abondanee  of  penltry  may  be  reared  by  natttra] 
j  means.   We  do  not,  however,  by  any  means,  de- 
1  spair  of  seoinjT  perff'cteda  mode  of  artificial  hatch- 
i  uig,  which,  without  the  extreme  labour  and  assi- 
t  dnity  required  in  all  the  ttfala  whidh  have  been 
hitherto  made,  flMJ  attain  the  desired  end. 
Mr*  Hottbraf,  one  of  the  moat  practical  writera 
3E 
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on  the  pcTiPral  subject  of  ponltry,  who  tried  the 
process  of  iooubatioa  hy  the  oriental  method  of 
fire,  and  who  hii  35  chiekent  from  46  eggs, 
states,  that,  if  ihatt  wen  an  Adequate  motive, 
the  artificial  process  mip^ht  be  conducted  here 
with  sufficient  success,  and  to  the  immense  mul- 
tiplication of  domestio  fowls  of  deioription, 
an  adeqoate  expenditure  in  hooeea  and  attend- 
ants being  presupposed.  Now.  vrc  conceive  that 
there  is  an  adequate  motive  for  proeecuting  the 
experiment, — that  of  supplying  aa  abundant,  and 
thefefore  a  cheap,  supply  of  a  most  delicate  and 
nutritious  food,  which,  from  tlieextravagant  prices 
required  for  fowls,  precludes,  in  £ngland,  all  but 
the  very  opulent  from  having  them  at  their 


Taking  the  pjonfral  average  as  to  tlip  bro  ils, 
of  chickens— and  to  the  gallinaceous  tribe  we 
confine  our  preheat  observattone— it  is  prolwUe 
that  not  in<we  than  ooa-half  of  the  chickens  hatdi- 
ed  in  the  ordinary  way  arc  reared  for  the  table. 
Some  ?if>n?  Virpik  their  eggs  in  sitting  down  too 
heavily,  iu  ciiangmg  their  positions ;  some  aban- 
don them  after  »  fern  days ;  aome  again  sit  ao 
unsteadily  as  to  addle  the  eggs  by  the  alterna- 
tions of  heat  and  cold  ;  others  destroy  the  chicks 
in  the  birth  from  too  great  oagerness  to  see  them 
oat  of  the  shells ;  a  few  have  heen  known  to  eat 
their  eggs ;  aome  smother  the  chickens  acciden- 
tally on  their  coming  out  of  their  shells,  and  often 
trample  them  to  death  when  scraping  up  food  fur 
them,  or  flying  into  a  passion.  Then  there  are 
risks  from  the  hawks,  foxes,  rats,  the  changes  of 
weather,  and  various  casualties.  If  the  rearing 
of  chickens  obtained  by  artificial  hatching  in 
large  onmbm  can  he  aoeomiiiidMd  with  oertidntj 
and  pMeiilon,  the  pcimaxy  ditEeolty  producing 
them  artificially,  and  in  vast  numbers,  is  not  by 
any  means  of  a  very  formidable  nature.  To  this 
oonoltinon  we  are  led  from  having  observed  the 
system  of  artificial  heating  pursued  in  London 
by  Mr.  Bucknell,  who  exhibited  the  entire  pro- 
cess, and  chickens  of  different  ages  and  in  per- 
fiset  health,  in  little  oompartmente  of  the  hrge 
room  in  Fall  Hall,  whore  the  entire  system 
might  be  seen  in  cnFtrxnt  operation.  This  ap- 
pears to  be  a  far  more  certain,  and  apparently 
an  easier  mode  of  producing  birds  artifioiaJIf,  than 
any  hitherto  in  operation.  The  mode  of  regulat- 
ing the  heat  is  nnder  perfect  control,  and  though 
thcrj  must  be  numerous  fulures  from  the  same 
eattsee  whioh  would  apply  in  the  natural  way, 
such  as  want  of  impregnation  in  the  eggs,  or  of 
vitality  from  stalenossor  ill  health  in  the  parent, 
which  causes  the  embryo,  after  partial  develop- 
ment, to  fail  before  the  fhll  term,  a  considerable 
number  come  forth  in  a  perfect  state,  and  live, 
and  fatten,  and  die  in  due  course  for  the  benefit 
of  omnivorous  man.    See  the  article  £ccai.eo- 

BIOV. 

"  The  Eccalcobion,  or  tife^ving  madiine,**  says 

Mr.  Bucknell,  "  forms,  to  ontward  appearance,  an 
oblong  square  wooden  box,  about  9  feet  in  length, 


3  feet  in  breadth,  and  3l  feet  in  height,  cotertd, 
excepting  the  doors,  with  cluth.  It  standi  opoo 
a  table,  and  is  entirely  disoooneoted  from  the 
walls  against  which  it  is  pkoed.  Iti  effideat 
action  and  regulative  power  are  enclosed  witbia 
It  is  divided  into  6  compartments,  or  divioou, 
in  whidi  the  egge  an  deposited,  s|msd  pm 
cuonsly  upon  the  floor  of  each  division.  The  «bi 
lie  uncovered,  neither  wrapt  in  flannel,  nor  im- 
mersed in  sand,  as  has  UMudly  been  done,  i&  ordet 
that  they  might  retain  thdr  warmth  w)wn  ss- 
posed  to  cold,  or  tf ;  i.^t  the  effects  of  too  great 
heat.  Each  cg<T  has  the  power  of  generatinj 
heat,  as  the  bird  within  it  advances  to  matanlj , 
consequently  a  very  snsetssftil  isSQS  fiom  a  kige 
number  of  eggs  can  be  expected  on^  when  wch 
quantity  is  subjected  to  an  uniform  action  of  the 
machine,  regulated  according  to  the  d^ree  of 
heat  engendered  by  th*  birda.  The  wamth  in- 
p&rted  is  uniform  and  cotttiMied.  A  flush  of 
fresh  cool  air  passinc^  over  them  eaohdiyififfs 
short  time,  is  considered  beneficial." 

The  chicks  in  the  Booaleobion  may  lie  mm 
coming  forth  from  the  shell  every  day  in  the 
week,  full  of  life  nnrl  energy,  and  in  different 
stages  of  growth.  But  to  carry  the  pticcipie 
into  any  practical  extent  of  national  importsas^ 
the  eosle  should  he  mueh  increased,  and  due  pro- 
vision made  for  rearing  and  fattening  the  puUcts 
This  is  apparently  the  only  serious  dificuiij. 
Artiliciai  motliers,  in  Mr.  Bucknell's  0]^maB,iit 
useless  where  large  numbeie  exist ;  the  «Wfik"» 
are  crushed  by  each  other,  and  the  piirp«e  »t 
best  is  but  imperfectly  answered,  as  propwteo* 
perature  in  large  and  convenient  compaiUatlih 
until  they  are  strong  enough  for  removal  ii  fto^ 
sufficient.  Nor  do  they  seem  to  require  any  in- 
struction from  the  mother ;  instinct  quicklj 
teaches  them  all  they  require,  or  if  example  \t 
neeeesary  for  them,  other  ehiokens  snpplj  it- 
These  often  at  the  age  of  two  months  take  plea- 
sure in  brooding  the  younger  birds ;  and  m  Ajr- 
Bucknell  remarks,  '*  Though  probably  it  iiw 
pleaeuraUe  seniation  derived  from  the  tniw 
communicated  by  the  young  birds  nestling  nnder 
them,  which  indnoes  them  to  do  it,  it  ii  newr- 
theless  a  striking  and  highly  interesting  pict«» 
to  witnees  these  mimio  notheie  aeting  the  part 
of  foster  parents  with  so  much  apparent  satrsfac- 
tion,  yet  with  the  awkwardness  with  which  a 
girl  in  wmiiar  circumstances  fondles  her  dflO. 

aalUnaoeous  fowls  am  uncommonly  P"*^*"*'!']! 
and  the  number  of  eggs  which,  *^*f 
bountiful  provision  of  Providence,  is  producedbj 
the  dovKtticaUd  kinds,  which  (unlike  those 
state  of  nature)  lay  considerably  more  thta  tk r 
can  hatch,  is  an  assurance  that  the  supply  f 
tile  eggs  for  artificial  incubation  to  aojextdrf 
might  be  obtained.   Some  instances  of  the  iejl* 
dity  ofhensaMbefofenstpsodueeflftluMWi* 
(two  of  them  more  correctly  pullets),  from  the 
6th  of  Mnv  to  the  Hth  of  November. 
produce  of  three  Poland  pullets,  hatdicd  in  tbt 
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preceding  June,  from  December  1,  1835  to  De- 
cember 1,  I83(j,  524  eggs.  An  illimitable  supply 
of  fertile  eggs  might  be  raised  without  difficulty 
by  ourselves,  and  for  the  mere  purpose  of  egg- 
eatiog.  The  continent,  which  supplies  more 
than  seventy  millions  a-year,  would  still  be  a 
sure  resource  for  the  general  markets,  if  they 
cannot  be  supplied  at  home. 

Buildings,  both  open  and  enclosed,  in  dry  and 
warm  situations,  and  admitting  of  healthful  exer- 
cise, arranged  on  a  sufficient  scale,  and  con- 
structed for  artificial  warmth,  arc  the  principal 
dtsiderata;  the  temperature  in  each  should  be 
accommodated  to  the  respective  ages  of  the 
birds  until  they  can  be  gradually  habituated  to 
the  external  atmosphere,  if  they  be  designed,  for 
mature  life,  and  the  internal  arrangement  of 
these  buildings  should  be  suited  to  the  habits 
of  the  different  species  of  birds  to  be  reared, 
whether  to  turkeys,  geese,  ducks,  chickens,  phea- 
sants, or  partridge,  and  each  species  separated 
from  the  others,  with  sufficient  space  for  exer- 
cise. Mr.  Bucknell  states  that  heated  apart- 
ments would  not  answer  for  the  young  birds, 
which  would  die  from  cold  and  cramp  when 
afterwards  turned  out  of  doors.  He  objects  also 
to  steam  or  hot  water-pipes,  from  the  irregularity 
of  temperature  which  they  occasion,  while  he 
asserts  that  the  application  of  the  principle  of 
the  Eccaleobion  machinery  to  rearing  will  in- 
sure health.  Superintendence  also  would  be 
very  easily  discharged ;  one  person  could  as 
easily  manage  thousands  of  birds,  properly 
classed,  as  a  single  brood  on  a  cottage  floor, 
where  there  is  constant  need  of  care,  and  anx- 
iety to  guard  from  injuries ;  and  we  are  in- 
clined to  think  that  there  is  much  more  loss  of 
life  and  health  from  atmospheric  variations,  and 
their  consequent  influences,  than  would  arise  on 
the  ground  of  constitutional  delicacy  in  birds 
reared  in  artificial  warmth. 

The  concluding  observations  of  Mr.  Bucknell 
fairly  express  the  opinion  which  we  ourselves 
are  disposed  to  hold.  "  All  circumstances  con- 
sidered, it  would  be  found  that  a  considerable 
capital  would  be  required,  and  to  be  judiciously 
expended,  before  artificial  incubation  and  rear- 
ing could  be  placed  upon  a  basis  sufficiently  ex- 
tensive to  render  it  profitable,  and  which  can 
only  be  done  upon  the  principle  of  producing 
quantity,  so  that  the  necessary  expenses  shall 
be  divided  over  a  large  number.  This  accom- 
plished, the  reward  would  be  highly  lucrative." 

INDIAN  BAY.   See  Lad  be  l. 

INDIAN  CORN.   Sec  Maize. 

INDIAN  CRESSr-botanically  Tropffolum.  A 
genus  of  trailing  and  climbing  herbaceous,  orna- 
mental plants,  constituting  the  natural  order 
Tropieoleie  or  Tropteolaceie.  This  order  is  nearly 
allied  to  the  geranium  order ;  but  is  distinguish- 
ed from  it  by  the  separatedness  of  its  stamens, 
by  a  difference  in  number  between  its  stamens 
and  its  petals,  by  the  axillary  position  of  its  flow- 
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en,  and  by  the  fleshiness  and  indehisoencc  of  its 
fruit.  All  its  species  have  fleshy  stems,  succu- 
lent leaves,  and  elegant,  solitary,  axillary  flowers ; 
most  possess,  in  a  very  sensible  or  even  eminent 
degree,  the  peculiar  antiscorbutic  acridity  which 
distinguishes  many  of  the  crucifene,  particularly 
the  mustards  and  the  cresses;  all  are  more  or  less 
esteemed  as  showy  and  popular  flowering-plants ; 
and  some  possess  considerable  culinary  value,  in 
giving  their  fruit  for  pickles,  their  leaves  for  gar- 
nish, or  their  fleshy  roots  as  esculents. 

The  common  or  greater  Indian  cress,  often 
popularly  called  nasturtium  or  the  greater  nas- 
turtium, Tropcedum  majut,  is  a  native  of  Peru, 
and  was  introduced  to  Britain  in  the  hitter  part 
of  the  17th  century.  Its  root  is  annual  in  Bri- 
tain when  treated  in  the  open  ground,  but  per- 
ennial when  treated  in  the  greenhouse ;  its  stems 
usually  attain  a  length  of  6  or  7  feet,  and  trail 
along  the  ground  when  unsupported,  but  readily 
climb  and  form  a  kind  of  festoon  when  duly  as- 
sisted ;  its  leaves  have  a  greyish-green  or  green- 
ish-grey colour,  and  have  their  footstalks  inserted 
on  their  centre,  and  are  poised  upon  them  with 
the  appearance  of  miniature  bucklers ;  its  flow- 
ers stand  on  very  long  slender  footstalks,  and 
have  each  two  large  and  rounded  upper  petals  i 
and  three  narrow  under  petals,  with  their  spurs 
joined  together  and  prolonged  into  an  awled 
projection,  and  have  great  diversities  of  streaked 
and  variegated  ground  colour,  from  pale  yel- 
low through  rich  orange  to  bloody  and  almost 
blackish  brown,  and  usually  bloom  through  a 
long  succession  from  June  till  October;  and  its  | 
fruit  is  roundish  and  furrowed,  and  is  divided 
into  three  lobes,  each  containing  one  streaked 
seed.  The  leaves  and  flowers  are  used  in  salads 
and  for  garnishing ;  and  the  fruit  has  been  lung 
and  extensively  usc'd  as  a  favourite  pickle.  This 
plant  thrives  in  almost  any  soil,  but  is  most  lux-  i 
uriant  and  productive  in  light  fresh  loam.  The 
seeds  may  either  ho  deposited  in  a  drill  two 
inches  deep,  or  dibbled  into  thoroughly  prepared 
soil,  at  distances  of  2  or  2|  inches  between  every 
two  seeds ;  they  may  be  sown  at  any  time  between 
the  end  of  February  and  the  middle  of  May ;  and 
they  must  either  be  deposited  along  the  base  of 
a  hedge,  wall,  or  paling,  or  provided  with  short 
sticks  similar  to  those  for  pease  in  an  open  com- 
partment. The  young  stems  require  consider- 
able attention,  or  at  least  repeated  manual  as- 
sistance, to  enable  them  to  commence  vigorous 
climbing  ;  but  after  being  fairly  established  in  a 
vertical  direction,  they  climb  without  further 
help.  The  plants,  in  order  to  be  luxuriant  and 
productive,  ought  to  be  artificially  watered  dur- 
ing droughts.  Fruit  for  pickling  must  be  ga- 
thered just  when  at  full  size,  and  while  thorough- 
ly green  and  fleshy;  and  fruit  intended  for  seed  . 
miiBt  stand  till  quite  ripe,  and  nut  be  stored  till 
hard  and  winnowed.  Pruiuiscuous  sowings  of 
this  plant,  yielding  great  varieties  in  the  ground 
colour  of  the  flowers,  are  amongst  the  most  com- 
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mon  of  ornamental  annuals ;  and  are  special  and 
unircrsal  favonritp?  with  children,  and  with  all 
cottage  florists  ot  little  information  or  uatas- 
ttdioiit  tett«,  who  yn/kar  i^sra  and  InrflHaiuw  to 
delicacy  and  graceful  beauty.  Tet  some  of  the 
dark-coloured  varieties  deserve  the  attention  of 
somewhat  refined  florists ;  and  a  double-flowered 
variety,  T.  m.  /ore-pfenCf  daima  fho  ipaelal  oara 
of  professional  florists,  and  is  kapl  pottad^  as  a 
perennial-rooted  herhaceous  evaigvaen,  among 
the  beauties  of  the  greenhouse. 

Tha  amaner  Indian  erm,  Tropegotum  minus,  is 
also  a  native  of  Peru,  and  was  introduced  to 
Britain  before  the  close  of  thf  icth  century.  It 
is  often  popularly  confounded  with  the  preceding 
species,  and  made  to  Bhara  trith  it  flie  nianomer 
of  nasturtium ;  it  is  regarded  even  by  some  bo- 
tanists as  V'tif  n  variety  of  that  specie"  ;  nnd  it 
certainly  possesses  very  close  affinity  to  it  in  speci- 
fic eharaeters  and  baUt ;  bat  it  differe  in  ita  stem 
being  only  from  12  to  18  inchaalong,  in  its  leaves 
boin^  smaller  in  size  and  far  lo<?«^  lobed,  and  in 
its  petals  being  pointed,  and  not  rounded,  at 
thnr  eztnmitj.  Tliis  species,  though  quite  as 
esculent  as  theotiier,  is  not  in  any  request  in  the 
kitchen-garden ;  bnt  it  is  sometimes  preferred  in 
the  flower-garden  for  its  comparative  smallness  ; 
and  a  double-flowered  variety  of  it  is  cultivated 
in  the  greenhouse. 

The  three-coloured  Indian  cress,  TmpiTohim 
tricclomm,  is  a  remarkable  and  singularly  bril- 
liant, perennial-rooted,  trellis-trained  inhabitant 
of  the  greenhouae ;  and  waa  inttodnoed  to  Britain 
from  Santiago  in  and  has,  for  ?r  vnral  years 

past,  betin  one  of  the  most  popular  of  the  show- 
plants  of  professional  florists.  Its  stems  are  not 
thidkar  than  a  good  thread ;  and  yet  they  can 
be  trained  out  to  the  enormous  length  of  about 
an  hundred  feet ;  and  those  of  a  single  plant 
sometimes  thickly  enough  cover  a  superficies  of 
treUia  amonnting  to  36  sqnare  ftek  The  leaves 
are  delicate,  and  combine  in  character  with  the 
stems  to  give  a  fine  wire  trellis  a  wonderfully 
graceful  and  gentle  clothing.  The  flowers  have 
a  predominantff  brilliant  aearlet  oolonri  with  a 
black  band  round  the  lai^^ar  and,  and  a  bright 
yellow  lip ;  and  they  bloom  in  stich  prof\ision  as 
to  adorn  every  part  of  the  treUis  with  abundant 
sprinklings  of  gems ;  and  each  is  shaped  almost 
like  a  miniature  horn,  and  is  airily  poised  by  the 
raiddle  upon  its  long,  slender,  curved,  and  ten- 
dril-looking flower-atalk.  Almost  every  gar- 
dener who  has  pretended  to  exhibit  plants,**  said 
the  Horticultural  Magazine  in  1849,  "  has  made 
a  point  of  trying  his  skill  on  the  growth  of  this 
tine  and  delicate  subject ;  and  scarcely  an  exhi- 
bitimi  has  taken  place  without  their  being  many 
of  them,  trained  in  many  ways,  shown  as  speci- 
mens or  placed  in  choice  collections.  There  arc 
many  seedling  varieties  of  this  species  which  run 
larger  or  smaller,  some  paler,  but  none  brighter. 
One  of  the  best  of  these  is  called  Jannttii,  but 
it  is  simply  a  fine  Tricolor,  exhibiting  no  difier- 
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enoe  but  the  size,  and  that  soon  lost  in  bad  j 
hands."    This  plant  can  be  raised  from  either 
seeds,  cuttings,  or  bulbs,  but  does  best  frotD  tbe  | 
laak  Theaearaimpoitsdof  tbaslaeof  vslaali;  1 
and  should  be  planted  just  under  the  surface  of 
the  soil,  in  pots  of  the  s!7x»  of  pmall  fTtv  .  irk' 
or  large  sixties,  and  altcrwards  siuited  luio  j 
tarenty-fenia.  ^  | 

The  chief  of  the  other  introduced  species  of ' : 
Indian  crewi,  are  TropcFolum  adunam.  an  orange  ' 
and  yellow  flowered  trailing  annual,  of  three-fed 
length  of  stem;  T.  pmrntmn^  a  yellow^owered,  | 
greenhouse,  evergreen  ciimibar»  of  two-feet  length  ' 
of  ptcm  ;   T.  pereqrimfm,  an  orange- flowered.  I 
greenhouse,  evergreen  trailer,  of  two-feet  length 
of  stem ;  T.  petUapAj/Uwn,  a  yellow  and  eiaoge 
flowered  i:rf  i-nhouee,  evergreen  twiner, cftfiree- 
feet  length  of  stem  ;  T.  }>oh/j.hii^lnm,  an  oraTlq^  ' 
flowered,  greenhouse  climber,  of  three-feet  kogth  . 
of  stem;  T,  tmehtfceras,  a  yeHow^floweorad, aid  * 
tuberous-rooted  perennial  from  Buenos  Ajm\ 
and  T.  tulfrontm,  a  ycHow  and  nnl  rl  vrcredjtn- 
berous-rooted  frame  plant,  of  three- feet  leQgth  of  I 
stem,  cultivated  for  economical  pu  rpoess  in  Pern,  j 
A  considerable  nnmber  of  hylvids  and  varietiet, : 

also,  occur  in  the  public  nurseries.  But  thf 
main  floral  fame  of  the  genus  is  at  present  ooo- 
oentrated  in  T.  trioolomm. 

INDIAN  D00B-GRA8&  SteCnreMV. 

INDIAN  FIO.   See  Opuxtia. 

INDIAN  HAWTHORN,— botanicaUy  Bapki- 
oUpu,  A  genus  of  ornamental,  white-flovered,  . 
evergreen,  Chinese  shraba,  of  the  rasacsoas  Older- 1 
Six  fpccies,  the  Indian,  the  red,  the  brown-sta-  j 
racned,  the  broad-leaved,  the  smooth,  and  tk  \  . 
willow-leaved,  have  been  introduced  to  Britain ; 
andalltheaeareft<ora3to6feethi8h,«nAlilo«  | 
firom  early  spring  till  autumn,  and  require  green-  i 
house  treatment,  and  succeed  best  inpsa^kiti^ 
and  are  propagated  from  cuttings. 

INDIAN  LOTUS,  Bee  WAna>LiiT. 

INDIAN  MADDER,— botanically  Hfd^  A  | 
genusof  exotic,  white-flowered,hcrbaceousplantt, 
of  the  madder  family.    Two  perennial-rooted 
spedes,  and  fbmr  or  fi^  annnab,  all  mcieerle* 
tender,  bave  been  introduced  to  Britxin ;  bat 
they  possess  little  intrrest,  except  for  being  the 
type  of  a  division  or  tribe  of  Rubiaceae,  coiDfn»-  , 
ing  the  bcatttifal  bonvardias  and  nfaw  ^  \ 
genera.  The  botanical  name  Ii.  1\ otis  si^ifiei 
'  sweet  car,*  and  alladsa  to  tlie  ear4ikefl)sfc^ 
the  leaves. 

INDIAN  MILLET,— botanically  Sor^kim,  i  | 
genoa  of  exotic  cereal  grsasss^  of  the  villifloroos 

or  sngar-cane  family.   Two  perennials,  one  bifu-  ij 
nial,  and  seven  or  eight  annuals,  have  been  in- 
troduced to  Britain  from  India,  Perm,  ^nii>  II 
Africa,  and  Australia ;  and  two  or  three  additional 
?pf  cic8  are  known.    The  flowers  of  a  single  plant  ; 
are  variously  male,  female,  uid  hermaphrodite ; 
the  panicled  glume  is  close,  two-floweied,  thick, 
and  gristly ;  tiie  mala  ghime  is  stalked  and  one- 
flowered;  the  palass  of  the  harmaphrodile  si«  jl  i 
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The  common  Indiftn  millet,  Sorghum  vulgare,  is 
diffnied  thnmgli  Hindostan,  Arabia,  the  West 
Indies,  and  many  other  countries ;  and  was  in- 
trodncrd  to  Britain  from  Tndin.  Vnfnrp  thr  clo?r 
of  the  IGth  century.  It  is  called  dara  or  durra 
in  Arabia,  Negro  com  or  Guineft  oom  in  the 
West  Indies,  and  nagam  in  the  noitli  of  China. 
Its  root  is  annual ;  its  culm  is  from  4  to  6  feet 
high;  its  leaves  are  long,  and  from  one  inch  to 
two  inches  broad ;  its  panicle  is  contracted  and 
oblong  ;  its  |iodiuicleoorMcd<«ltt]ksoM  luodMid 
rigid,  and  arc  often  used  for  smn.1]  brooms,  and 
imported  for  that  purpose  into  Britain,  and  oc- 
casion the  plant  to  be  sometimes  called  broora- 
oom;  iteflowtn  are  iaverttljr egg^efaaped ;  and 
ita  ripn  need  is  hard,  flinty,  smooth,  shining, 
browuish-red,  irregularly-shaped,  and  about  as 
large  as  hemp-seed.  This  plant,  when  grown  in 
favoovabb  oiimumtaiioei  of  dimate,  ooil,  asd 
culture,  is  faid  to  yield  a  lai^er  bulk  of  seed  per 
acre  than  any  other  cereal  grass  whatever,  not 
even  excepting  maize ;  but  it  requires  a  warmer 
dfaaato  lliaii  ov«a  tko  oommoa  niUei,  Pmiam 
miliaeetitn ;  and  though  it  sometimei  flowers  in 
Britain,  it  never  ripens  seed  in  this  country.  It 
is  cultivated  in  most  countries  within  the  tro- 
piei,  and  ia  mny  of  fho  warn  diatriolt  of  the 
northern  temperate  zone,  partionlarly  some  parts 
of  North  America,  and  not  a  few  parts  of  Soaihom 
Europe,  even  as  far  north  as  Qermany. 

The  twO'Ooloored  or  whitish  Indian  i^llefe,  dbr> 
gkum  bicolor,  was  introduced  to  Britain  about  1 15 
years  ago  from  Persia.  Its  roots  are  annual ;  its 
culms  are  3  or  4  feet  high ;  its  glumee  are  smallert 
softer,  and  Isia  adbesifo  than  ihooe  of  <ho  oon- 
mon  species ;  and  its  eaods  am  larger,  rounder, 
and  less  flinty,  and  have  a  whitish  colour,  tinped 
with  pink  or  light  brown.  This  species  is  also 
ooltiifmted  in  lioploal  oonntriea;  bat  it  ia  less 
aooommodatiBf  to  Iho  olimate  of  the  temperate 
zone,  and  taVef;  a  longer  time  to  npe%  than  the 
<x>mmoa  species. 

Tho  avonapllko  Inffian  millet,  Sorqhitm  tmiuh 
eeum,  eallod  by  some  botanists  Holciu  (nenaceutt 
is  an  annual  indiETpn  nf  the  Cape  of  Good  Hnpp, 
and  was  introduced  thence  to  Britain  about  30 
years  ago.  It  haa  a  lisi|^t  3  or  4  fieet,  and  ia 
oompamtiTlly  bite  in  flowering ;  and  it  is  culti- 
vated, as  a  cereal  grass,  in  the  R  nth  of  Africa. — 
The  other  species  cultivated  in  their  native  re- 
gions or  in  other  warm  oonntries^  and  introduced 
to  the  botanleal  collectiona  of  Britain,  are  the 
drooping,  an  annual  nf  3  or  4  feet  in  heip-ht, — 
the  black,  an  annual  of  from  4  to  6  feet  in  height, 
— the  angarsd,  a  biennial,  from  India,  of  6  or  8 
feet  in  height, — the  red-seeded,  an  annual,  from 
Africa,  of  3  or  1  feet  in  height, — and  the  Onffres', 
annual,  from  the  Gape  of  Good  Hope,  of  3  or 
4  feet  in  height. 

INDIAN  PINK,— botanically  2>mnMtw5*n«»- 
SM.  A  bsantiliil,  half-hardj,  biMmial  plant,  of 


I  the  oamation  genus.  It  is  a  native  of  China,  and 
I  was  introduced  thence  to  Britain  in  the  early 
part  q£  last  century,  and  was,  for  a  long  time, 
oommobly  called  Chiiia  piole.  Its  stem  branches 
out  in  every  direction,  and  has  a  somewliat 
proeumhfnt  or  trailing  hahit,  and  seldom  at- 
tains a  height  of  more  than  8  or  9  inches ;  its 
brandhea  grow  oreot,  and  terminate  each  in  one 
flower ;  and  its  flowers  have  a  great  diversity  of 
brilliant  colours,  particularly  tints  of  red  and 
white,  and  begin  to  bloom  in  July,  and  oontiuue 
in  sucoesdon  till  arrested  by  the  frost  of  winter. 
Some  double-flowered  varieties  display  exquisite 
richness  of  colouring,  and  are  as  full  of  petals  as 
the  double  garden  pink.  This  plant  is  treated, 
in  all  respects,  like  any  ordinary  half-hardy  an- 
nual ;  and  is  peooliarlj  aniteUo  to  be  sown  in 
beds;  but,  though  commonly  regarded  as  an 
annual,  and  readily  blooming  in  the  first  year, 
its  roots  will  continue  two  years  in  the  dry 
ground.  It  wnfj  where  desMma  to  rank 
among  the  vsty  bsst  of  the  annuals  of  tho  open 
border. 

INDIAN  SHOT.  See  Caxxa. 
INDIAN  TOBAOOO,—bolanioall7ainNato/ii- 
dira.  An  urticaceous  annual  plant,  of  the  hemp 
genus  It  has  a  height  of  about  20  inches,  and 
does  not  bloom  till  autumn.  It  occurs  both  wild 
and  ooltivatsd  in  India;  and  waa  introdnoed 
thence  to  Britain  about  47  years  ago. 

INDIGENOUS  PLANTS.  Plants  in  a  wild  or 
native  state.  The  indigene  or  indigenous  plants 
of  Britain,  for  oxam]rio,  are  sndi  as  grow  natn- 
rally  in  Britain,  or  are  not  known  to  have  been 
artificially  introduced  from  other  lands. 

INDIGESTIOli.  The  fermentation  or  imper- 
ftot  rsdttotiott  of  food  In  the  stomadi.  A  oom- 
mon,  bad,  acute  kind  of  it  in  cattle  is  discussed 
in  the  article  Hoova.  A  similar  kind  of  it  in 
horses,  though  very  infrequent  compared  to  that 
in  cattle,  is  popularly  called  stomach  staggers; 
and  consists  simply  in  mechanical  distension 
from  the  fermenting  evolution  of  gas;  and  must 
be  combated,  in  a  manner  similar  to  hoove,  by 
dislodging  the  indigested  inaai  of  liM>d,  by  neu- 
tialiaing  tho  gaaevdvadfrom  it,  and  by  reduc- 
ing any  acoompanyinp  'ymptomatic  effect  p.  The 
chief  m^ns  of  dislodging  the  food  is  liead's 
stomadi  pump ;  and  tho  most  effeotnal  means  of 
neutralizing  tine  gas  is  dhloruret  of  potash. 

A  chronic  form  of  indigestion,  or  a  kind  of 
dyspepsy,  sometimes  attacks  horses,  and  greatly 
impairs  tbsir  strength  and  rodnoBS  th«y  eondi- 
tion.  A  hMie  affected  by  it  either  has  little 
appetite  or  a  very  irrc pular  one ;  he  passes  a 
large  portion  of  the  materials  of  his  food  in  an 
unassimilated  oon^tion,  or  not  in  n  very  different 
one  from  that  in  which  they  were  eaten ;  and, 
in  the  advanced  stages  of  hlfi  illri'  se,  he  has  a  dry 
and  staring  coat;  and  exhibits  tho  peculiar 
appearance  of  being  hide-bound.  See  tho  artido 
Hii»n>Booim.  Iha  immediate  cau^  of  his^fmp- 
toms  are  some  morbid  ohange  in  the  stomach, 
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Botne  imporfoctlon  in  its  secretions,  or  the  pre- 
sence in  it  uf  aorae  improper  and  disturbing  mat- 
ter ;  and  the  originatiog  causes  may  be  a  filthy 
and  i]l>ven^ted  itaUe,  khs  nie  of  mastj  hay  or 
corn,  the  administration  of  spices  nnii  cordials, 
the  heating  of  the  body  with  clothing,  the  pro- 
senoe  of  intestinal  worms,  or  any  one  or  more  of  an 
hundred  other  nnheeltliy  iolhuaioee.  The  cure, 
like  that  of  dyspepey  in  the  human  subject, 
determined  by  th  nature  of  the  cause,  nnd  mn  ;t 
be  such  as  to  brmg  the  digestive  system  under 
a  totally  different  eet  of  Inflnenoee  ftmn  those 
which  have  accompanied  the  disease.  If  worms 
be  present,  anthelmintics  must  be  given ;  if  the 
organic  power  of  the  stomach  be  diminished, 
toidol  muet  bo  gtven;  if  good  air,  proper  exer- 
cise, and  sufficient  grooming  have  been  a-want- 
ing,  these  requisites  of  sound  health  must  bp 
supplied;  and,  in  any  event,  good,  restorative 
food,  of  a  diffinent  kind  from  wb«t  the  aalnial 
has  been  recently  aoOutoiDed  to,  must  be  sup- 
plied,—  particularly  succulent  food  in  spring, 
and  abundance  of  nourishing  food  in  autumn. 

A  kind  of  dygpepsy  alifr  ttfem&e  iheep, — par- 
ticularly sheep  which  hnve  been  excessively 
fatigued  by  overdriving,  or  sheep  which  have 
been  half  starved  during  some  part  of  winter, 
or  ewee  whidi  hnYe  Iwnbed  Mi  m  very  early 
period  of  the  year  before  the  season  of  vemnl  grass, 
or  ewes  which  have  had  twins,  and  have  after 
wardsfed  on  inaufficient  pasture.  Dyspeptic  sheep 
eat  enelessly  and  in  inBoffioient  qioantity ;  they 
wander  much  on  the  pasture,  and  seem  unhappy, 
and  do  not  steadily  graze,  but  only  nibble  at  the 
grass  in  scattered  pickings ;  and,  in  an  advanced 
stage  of  their  diieiwe,  they  beooma  lenk  in  the 
belly,  bowed  in  the  back,  and  emadated  in  gene- 
ral appearance  Should  they  not  be  very  fiir 
gone,  they  may  be  somewhat  easily  though  but 
slowly  recovered,  by  meant  of  a  purging  drink, 
a  couTM  of  tooiea^  and  removal  to  thoronghly 
good  pasture. 

INI>iGO  (Bastabd).   See  Amobphj« 

INDIGOFERA.  See  Umao, 

INPIRKOT  TAXBa  Thoee  taxatwUch  M 
in  reality  on  other  persons  than  the  immediate 
subjects  of  them.  They  are  therefore  taxes  upon 
those  who  iinaily  pay  them,  and  not  upon  those 
upon  whom  they  are  direotly  laid.  Thus  the 
state  exacts  custom  and  excise  duties  from  mer- 
chants, upon  merchandise,  but  the  consumer,  in 
the  price  he  pays  for  his  articles,  refunds  this  tax 
to  the  merehnnt,  eo  that  the  last  buyer  isUie  one 
who  really  pays  the  tax.  There  are  taxee  which 
appear  to  V>e  difrt,  but  yet  fall  indirectly  upon 
others ;  for  instance,  the  poll  tax  upon  the  serfs 
in  Roaeia.  As  they  are  obliged  to  give  every 
thing,  except  what  they  need  for  their  subsistence, 
to  their  masters,  the  latter,  of  course,  obtain  so 
much  the  leas  as  the  poll  tax  is  greater,  and 
thus  the  tax  upon  the  peaennts  appears  to  be  an 
indirect  tax  upon  their  masters.  Thus  almost 
all  direct  taxes  upon  eervante  are  paid  by  their 


masters,  and  therpf'^re  a  direct  tax  npon  tha 
former  is  an  indirect  tax  upon  the  latter.  I 
INlf  AKT,  in  Uw.  By  tiie  English,  and  geB^  i 
rally  bytha  Ameriean,  and  eo  by  the  Freneb  In,  |, 

persons  comr'  to  mnfority  nt  the  age  r-.f  twnntT-  ' 
one  years,  until  which  time  they  are  called  in  law 
infanU,  and  are  under  guardianship  or  tutehge.  ' 
The  laws  of  lome  of  the  etatee  of  the  Aawiien  |i 
nnt  n,  however,  malce  a  distinction  bi'twetn  " 
males  and  femalf?,  the  age  of  eighteen  \.kiv.z 
that  of  majority  lu  it-males.    Intauts  cannut,  u  | 
geneni,  bind  ihemaelvee  by  ooutrMto,  «  tbif  ' 
are  supposed  not  to  have  sufficient  discretion  for  , 
this  purpose.    But  this  is  their  privilege,  and  J 
their  contracts  are  accordingly  held  in  general  . 
not  to  be  void,  bat  only  widabte  at  their  else-  | 
tion ;  and  they  may  elect  to  avoid  their  contndt  | 
during  their  minority,  but  they  cannot  confirm  j 
them  so  as  to  be  bound  by  them,  until  thtir  mk-  j  i 
jorily.    Infimti  may  possess  property,  bet  it  | 
must  be  under  the  management  and  control  of 
a  guardian.   They  have  not  the  right  of  citirens 
as  to  voting,  and  discharging  other  politial  , 
funolioM.  Bttt  in  regard  to  caiBiet  uA  padib-  |{ 
ments,  and  trespasses  and  private  wrongs,  thai 
conduct  is  regulated  Ity  the  same  laws  as  that  of  j 
the  other  members  of  the  oommunity,  in  case  of 
their  being  of  eolBeient  age  and  dtwietita  Is  , 
understand  thair  duties  and  obligations.  Ai»i 
fr>r  this  purpose  no  general  limit  can  be  assigwd,  : 
as  some  children  are  much  mure  intelligent  than 
others  of  the  same  age ;  and  it  anil  again  depend, 
in  some  degree,  upon  the  nature  of  the  ofieiioe  |^ 
coniinittc'i.  or  the  wrong  done,  whether  a  cWlJ  ■ 
of  any  given  age  can  be  considered  legally  guilt? 
of  it,  since  some  offences  and  wrongs  can  be  mun 
easily  nndecstood  to  be  soeh  than  otheia  Iba  ^ 
law,  in  general,  hr[<;  a  tender  regard  to  jooll^ 
and  does  not  permit  them  to  be  convicted  asd  i 
punished  for  offences  and  trespasses,  uaha  it 
appears  clearly  that  they  have  sufficient  koov- 
ledge  and  discretion  to  distinguish  them  to  be 
such.  There  are  exceptions  to  the  incapacitiei  ot 
minors  as  to  contracting,  and  these  exceptiou  alt  ' 
made  for  their  benefit.  Thus  an  infimt  not  suf- 
ficiently furnished  with  necessary  clotht-s 
or  instruction,  by  his  parent  or  guardian,  and 
not  being  under  the  immediate  superintendeMt 
of  the  psrent  or  gosidiaii,  may  snke  a  valid 
contract,  in  respect  to  those  subjects,  and  such 
contract  may  be  enforced  a£!tiinst  him.  Another 
exception  to  the  general  incapacity  of  infants  to 
contrset,  rdatoi  to  the  ooatiaet  of  marriage, 
which,  by  the  law  of  England  and  the  Fnited 
States,  may  be  made  by  a  male  at  the  age  <rf 
fourteen,  and  by  a  feooale  at  that  of  twdm 
The  French  code  fixes  the  age  for  ankbig  s 
valid  marriage-contract,  in  the  case  of  the  Tna!?. 
at  eighteen,  and  in  that  of  the  female  at  61^8- 
And  as  the  law  gives  validity  to  the  principal 
contract,  the  prevalent  doctrine,  thoogb 
to  some  doubt  as  to  the  extent  of  its  appHcatioOt 
is,  that  aU  contracts  ooUaterta  and  ifl«i«iwtal  to  ^ 
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that  of  marriage,  such  as  mnTrlnr^  mnrriarrp  8ct- 
tlemonts  hy  the  husband,  and  acceptiug  them 
instead  of  dower  by  tbe  wife,  are  equally  Uod- 
ing  on  both  of  the  parties,  being  of  age  to  con- 
tract marriage,  and,  accordingly,  not  subject  to 
be  revoked  cither  before  or  after  coming  to  the 
age  of  mqoiity.  If,  however,  one  party  Be  under 
the  age  at  which  a  contract  of  marriage  may  be 
made,  he  or  she  may,  on  arriving  at  such  age, 
either  ratify  or  annul  any  such  contract  pre- 
viously made.  The  eonrCa  will  »ppoinfe  guar- 
dians to  take  charge  of  the  property  oi  infants, 
and,  in  case  of  the  decease  of  the  father,  to  take 
charge  of  their  persons ;  but^  during  the  life  of 
the  fikttiery  he  haa  the  goaidianahip  and  oontrol 
of  tiie  pefiona  ef  his  sons  until  they  are  twenty- 
one  years  of  age,  and  of  his  daughters  until  they 
are  either  eighteen  or  twenty-one.  At  a  certain 
age,  howeveTi  tiiat  ii|  twelve  or  foaiteen,  the 
child,  in  ease  of  Ae  deoeaee  of  the  father,  mtf 
cho<^  his  own  gtiarflian,  who,  being  approved 
by  the  proper  judge,  is  appointed  accordingly. 
INFBRTILITT  OF  SBBIMl   See  Aeaxmni- 

TXJl'.M.  St;i-""i>'^. 

INFEaXILnZ  OF  SOILS.  See  Barren 
Sous. 

IHf  IBLD.  The  endoeed  portion  of  hmd,  ad- 
jacent to  the  farmery,  in  the  old  and  barbarous 

svptcm  of  Scottish  huplianr^ry.  This  portion  was 
coatradistinguished  from  the  uoenclosed  and  dis- 
tant portions, — which,  therefore,  bore  tiie  name 

of  outfield. 

INFLAME VF.I'y.  Violent  infl:\mmattnn  nf 
a  vein  which  has  been  opened  by  surgical  bleed- 
ing. Thie  if  more  frequent  in  tte  hone  than  in 
man ;  but  it  ia  also  more  manageable  and  far 
Ipfs  dangerous.  It  oftcnest  occurs  in  the  jugular 
of  the  horse,  partly  because  that  vein  is  more 
frequently  opened  than  other  veini,  and  partly 
because  it  is  more  exposed.  "In  the  early 
stage  of  the  disease,  the  wound  appears  a  little 
swelled,  a  thin  ichorous  discharge  escapes  from 
al)out  the  pin,  the  vein  feels  hard,  and  the  hard- 
ness ia  continued  npwarda  toward  the  ear.  As 
the  disease  increases,  the  parts  enlarge  from  the 
intiammation  extending  into  the  surrounding 
oeUular  membrane,  and  up  into  the  parotid 
ghwd.  The  lips  of  the  wound  heoome  everted, 
and  a  portion  of  lymrh  i«  fminfl  protmrled 
through  the  orifice.  A  quantity  of  pus  or  serum 
escapes  from  it,  ur  perhaps  a  copious  flow  of 
blood  takea  phwe,  wliioh  heoomea  alarming  lif 
its  quantity,  and  the  difTtculty  of  stopping  it. 
In  many  cases,  the  first  indication  of  the  disease 
is  found  to  consitit  in  the  vein  bleeding  afresh 
some  few  daya  after  the  wound  haa  been  pinned 
up,  in  consequence  of  the  animal  having  rubbed 
the  pin  against  the  rnanger ;  or  from  the  pres- 
sure of  the  collar,  in  draught,  having  obstructed 
the  drouhtion,  and,  under  violent  exertion, 
caused  it  to  break  the  coagulum  by  which  the 
wound  had  been  closed.  In  all  c:\ses,  the  disease 
is  known  by  the  vein  feeling  bard  and  swelled, — 


a  Rymptom  which  will  distinguish  it  £rom  simple 

inflammatioa." 

If  the  oaee  he  di|^t  or  only  oommmidng,  and 

be  attended  hy  but  a  trivial  discharge,  the 
parts  may  be  bathed  first  with  hot  water,  and 
next  with  a  solution  of  one  ounce  of  sulphate  of 
dno  in  16  ounces  ef  water.  But  if  the  oaee  be 
bad,  or  if  a  slight  case  turn  worse  in  spite  of  the 
bathings,  or  especially  if  there  be  a  copious  flow 
of  blood,  a  piece  of  sulphate  of  copper  about  the 
size  of  a  pea  may  he  introduoed  into  the  wound, 
or,  what  is  far  better,  a  blunt  pieoe  of  iron,  in  a 
state  of  brown  heat,  must  be  so  applied  as  to 
excite  in  the  lips  of  the  wound  a  degree  of  in- 
flammation joafe  BoiBoient  to  prodnoe  adhesion, 
or  to  form  an  eschar,  and  plug  up  the  wound ; 
if  a  portion  of  lymph  be  protruded  through  the 
external  orifice,  a  blister  must  be  applied  in  the 
ooune  of  the  vein,  from  tilie  wound  upward ;  if 
the  protrusion  of  lymph  and  the  accompanying 
symptoms  be  not  sufficiently  checke<i,  tho  blis- 
tering must  be  continued;  and  if  the  wound  still 
oon^ue  open,  and  make  n  dimshazge,  a  weak  sola- 
tiott  of  sulphate  of  zinc  or  of  oxymuriate  of  mer- 
cnry  may  be  injected  into  it  with  a  syringe^  or 
simply  the  blistering  may  be  continued. 

INFLAMMJlTION.  a  morhidly  heated  and 
acccleriLf  <  I  action  of  the  vascular  system  of  an 
animal.  The  old  humoral  pathologists  regarded 
inflammation  as  a  disease  of  the  blood,  and  ac- 
eounted  for  looal  inflammatory  symptoms  on  the 
supposition  that  the  blood  became  viscid,  and 
crnH  not  freely  find  its  way  through  the  finer 
vessels,  liut  all  pathologists  of  the  present  day 
know  tint  hlood  drawn  from  an  animal  labour- 
ing under  inflammation  is  more  fluid,  and  re- 
mains longer  fluid,  than  that  which  is  taken 
from  the  same  animal  when  in  health ;  and  the 
great  majority  ascribe  inflammation  to  such 
an  Inereased  action  of  the  vascular  t^tem 
as  causes  the  l>lood  to  circulate  with  unusual 
velocity,  and  either  throws  the  whole  system 
into  derangement,  or  disturbs  and  overwhelms 
some  particular  parts.  Tet  though  inflammation 
is  properly  a  state  of  tbo  b!o'>d-vcssols,  and  not  a 
state  of  the  blood  itself,  the  latter  becomes  altered 
by  it,  and  loses  part  of  its  disposition  to  coagu- 
late. 

(leneral  or  diffused  inflammation  assumes  the 
form  either  of  inflammatory  fever  or  of  the  idio- 
pathic inflammation  of  some  vital  or  highly  im- 
portant oijgan ;  nnd  toeal  inflammation  appears 
in  the  heat,  redness,  tension,  and  pain  of  parts 
which  are  more  or  less  exterior,  nnrl  ni'ire  or  !css 
open  to  observation.  Acuto  luiiammatiou  at- 
taoka  the  meet  vaaeular  parts,  and  ia  oompam- 
tivcly  rapid  in  progress  and  easy  of  control; 
and  chronic  inflammation  attacks  the  least  vascu- 
lar parts,  such  as  ligaments,  tendons,  and  bones, 
and  is  oompantivsly  dow  in  progress  and  difll- 
cult  of  control.  Common  inflammation  involves 
only  the  ordinary  processes,  and  is  attondod  with 
only  the  ordinary  symptoms,  of  inflammatury 
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action  ;  and  specific  inflammation,  such  as  rheu- 
matism or  rabies,  has  both  processes  and  symp- 
toms  peculiar  to  itself.  Phlegmonous  inflamma- 
tion BO  attacks  the  vessels  of  the  skin  and  mem- 
branes as  to  produce  tension,  uniform  redness, 
I  and  either  suppuration  or  efi'usion ;  and  erysi- 
I  pclatous  inflammation  so  attacks  these  vessels 
as  to  occasion  little  tension  and  no  uniform  red- 
ness, but  to  produce  first  small  blisterings  and 
afterwards  desquamation. 

Inflammation  terminates  in  either  resolution, 
cappuration,  effusion,  or  gangrene.  Resolution  is 
such  a  subsidence  of  the  disease  as  allows  all  the 
afiected  parts  gradually  and  directly  to  recover 
their  sound  and  healthy  condition ;  suppuration 
is  the  formation  of  purulent  matter  or  the  pro- 
ducing of  an  abscess ;  effusion  is  either  the 
extravasation  of  blood  or  the  excessive  secretion 
of  serum  or  coagnlable  lymph ;  and  gangrene,  or 
mortification,  is  the  irretrievable  derangement, 
the  disruption,  and  the  death  of  the  inflamed 
parts.  But  suppuration  and  effusion  are  very 
diversified,  and  often  control  and  modify  each 
other,  and  sometimes  g^ve  place  either  to  adhe- 
sive phenomena  of  ordinary  inflammatory  action, 
or  the  peculiar  processes  and  symptoms  of  special 
inflammation.  Metastasis,  or  the  disappearance 
of  inflammation  from  one  part  in  consequence 
of  the  abduction  of  it  to  an  adjacent  part,  might 
be  named  as  a  fifth  form  in  which  inflammatory 
action  terminates ;  but  a  natural  metastasis  is 
comparatively  rare,  and  amounts  rather  to  the 
spreading  or  re-excitement  of  the  disease  than  to 
the  termination  of  it ;  and  an  artificial  metasta- 
sis draws  off  the  inflammatory  action  from  a 
moT^  important  part  to  a  less  important  one, 
and  is  not,  in  any  sense,  a  process  of  the  disease 
itself,  but  altogether  the  effect  of  one  of  the  chief 
remedial  means  of  combating  it. 

General  inflammation  arises  from  the  agencies 
of  heat,  cold,  miasmata,  and  deleterious  gases, 
often  in  so  obscure  or  complicated  a  manner  as  to 
balBe  investigation,  and  comport  ill  with  any  well- 
defined  theory ;  and  it  arises  also  from  the  action 
of  heating  and  stimulating  substances  taken  into 
the  stomach,  and  is  more  or  less  easily  superin- 
duced according  to  previous  vigour  of  the  system 
and  fulness  of  the  blood.  The  old  pathologists 
ascribed  exceedingly  much  to  cold ;  and  the 
^  modem  ones,  in  general,  ascribe  a  great  deal  to 
I  sudden  and  violent  alternations  of  cold  and  heat. 
But  the  proximate  cause,  in  every  case,  occurs 
in  the  relation  which  exists  between  the  state  of 
the  blood  -  vessels  and  the  circulation  of  the 
blood ;  and  it  is  more  readily  brought  into  ac- 
tion in  a  plethoric  body  than  in  a  spare  one,  in 
'  a  body  coolly  dieted  than  in  a  stimulated  one, 
'  and  in  a  body  unaccustomed  to  vicissitude  of 
temperature  than  in  a  brawny,  hardy,  weather- 
beaten  one.  Local  inflammation  may  arise  from 
the  same  causes  as  general  inflammation,  or 
may  be  occasioned  by  an  effort  of  the  system  to 
concentrate  diffused  inflammatory  action  in  one 


locality,  but  more  frequently  arises  either  from 
external  chemical  stimulants,  or  from  wounds, 
bruises,  abrasions,  and  other  mechanical  injuries. 

The  chief  means  employed  for  resolving  gene- 
ral inflammation  are  bleeding,  purging,  foment- 
ing, poulticing,  blistering,  and  the  application  of 
lotions.    Bleeding  is  by  far  the  most  important; 
and  requires,  in  many  instances,  to  be  at  odos 
early,  copious,  and  repeated.    Purging  is  occa- 
sionally of  very  great  importance,  and  often 
of  at  least  considerable  consequence;  yet  it  is 
sometimes  injurious,  and  always  requires  more 
or  less  of  caution.    Fomenting,  poulticing,  and  i 
the  use  of  lotions  have  reference  only  to  seats  aad 
developments  of  inflammation  near  the  surface ; 
and  blistering  has  reference  only  to  such  varie- 
ties of  it  as  are  likely  to  be  drawn  to  the  surface 
by  metastasis ;  and  these  four  methods  cannot 
all  be  employed  in  any  one  case,  but  are  more  or  : 
less  incompatible  with  one  another,  and  must  be 
severally  selected  and  modified  in  judicious 
adaptation  to  the  nature  of  each  case.    Any  ! 
local  inflammation  which  arises  from  a  naturtl 
effort  of  the  system  to  throw  out  an  internal 
disease  ought  to  be  coaxed  as  speedily  as  possi- 
ble to  a  state  of  suppuration,  and  then  prevented  ; 
from  taking  the  direction  of  gangrene ;  and  I 
other  local  inflammations,  whether  acute  or 
chronic,  ought,  by  a  diversity  of  methods  adapt-  | 
ed  to  their  respective  seats  and  peculiarities,  to  i 
be  brought  with  all  possible  speed  to  resolution.  |  • 
Chronic  local  inflammations,  particularly  those  I  < 
of  the  joints  and  tendons,  are  the  most  difficult  | 
to  manage.   "  As  in  these  cases  the  inflamma- 
tion generally  proves  more  troublesome,  and  as 
the  pain  which  it  occasions  is  often  so  considera- 
ble as  to  produce  symptomatic  fever,  it  becomes 
necessary  to  employ,  without  loss  of  time,  the 
most  prompt  and  efficacious  means  for  its  reduc- 
tion.   With  this  view  we  excite  artificial  in- 
flammation in  the  contiguous  skin  and  cellular 
membrane,  which  are  parts  of  far  less  import- 
ance in  the  animal  economy,  than  joints  or 
tendons,  and  capable  of  bearing  a  considerable 
degree  of  inflammation  without  much  inconve- 
nience to  the  animaL   This  in  the  case  of  the 
horse  is  done  by  means  of  rowels  and  blisters ; 
and  the  inflammation  thus  excited,  will  tend  in 
a  considerable  degree  to  diminish  that  which  is 
going  on  in  the  more  important  part.  Should 
we  fail  in  our  endeavours  to  resolve  inflamma- 
tion, it  will  probably  terminate  in  suppuration  ; 
and  when  it  appears  that  the  disease  does  not 
abate  by  the  use  of  rowels  and  blisters,  an  assi- 
duous application  of  fomentations  and  poultices 
will  expedite  the  suppurative  process,  and  afford 
great  relief  to  the  animal." 

Inflammation  of  the  brain,  or  phrenitia,  some- 
times occurs  in  the  horse.  Many  farriers  con- 
found it  with  staggers ;  and  others  call  it  mad  . 
staggers,  sleepy  staggers,  or  phrensied  fevor. 
The  causes  of  it  are  obscure  and  diversified; 
they  comprise  metastasis,  violent  exercise,  the 
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excessive  play  of  hot  sunshine,  nnd  such  disturb 
ed  conditions  of  the  int^raal  orgazusm  as  dcter- 
miM  ft  Mtm  of  btood  to  tlw  htftd;  and  Hwjr 
eometimes  are  bo  complicated  with  causes  of 
TisoenJ  deranpeTtient  as  to  baffle  the  investiija  \ 
tions  of  even  the  mo6t  skilful  vetoruiarmn.  The 
phniidlki  hotM  it  lAaled  in  Mftrtjr  41m  aMne 
way  as  the  apoplectio  one ;  be  is  drowgy,  itupid, 
and  nleopy ;  he  goes  asleep  and  falls  down  in  the 
very  act  of  eaUng ;  he  breathes  laboriously  ;  and 
h*  1ms  ft  tknr  aaA  «weping  pnln.  Bat  1m  hw 
lees  oomrn  and  noM  leniibility  than  th«  apopleo- 
tie  hoMP  ;  he  is  more  manageable ;  and  be  passps 
up  from  the  earliest  to  the  wont  stages  of  the 
dtoetM  io  ft  Ikr  Ian  tfuot  sf  ttmc  Be  mmmi 
beoomes  firantio;  ftnd  even  thoagh  early  and 
promptly  lilod,  may  exhibit  wild  phrcnzy  and 
violent  convulsion.  He  u  ai  one  time  in  a  state 
of  stupor  ind  exhautloii,  and  at  aooClMr  time 
in  a  state  of  furor  and  nieak  laiitte«nitei»ent ; 
and  should  he  not  be  cured,  he  may  repeat- 
edly or  frequently  alternate  from  the  one  state 
tv  «Im  e4lMr  till  ke  beooM  tetaUy  exlMiMled 
and  dice.  Should  he  acquire  noi9  ttuqailUty 
of  manner  than  in  his  first  paroxysm,  «nd  more 
softness  of  pulse  than  in  his  first  stupor,  he  will 
probably  recover ;  but  abovld  h»  beeoiaa  faMteaa- 
ingly  excited  and  furiaaB|a&d  grind  his  teeth, 
and  make  a  sanious  discharge  from  the  nose,  he 
will  probably  die.  The  grand  remedies  are  very 
coptotts  Ueeding  and  prompt  and  eiiMrt  purging. 
The  Uood-lettiag  amy  be  not  a  little  diffiealt, 
but  must  be  dexterously  and  speedily  done  at  a 
momiat  of  comparative  stupor ;  and  the  purging 
■hould  if  praotioi^e  be  preceded  by  a  oathartio 
glyster,and  majba  eiectod  by  means  of  a  strong 
F  liitian  of  aloes,  or  a  liquid  exhibition  of  croton 
powder.  The  horse,  even  when  unconscious, 
wfll,  ia  laoBt  oases,  readily  drink  water  or  gruel ; 
and  ha  «ay  promptly  anoagli  take  «p  any  quaa- 
tity  or  repetition  of  powerful  liquid  catlvvtic 
which  may  be  necessary  to  purge  him. 

Inflammation  of  the  liver,  or  hefxititis,  is  id- 
den  idiepathia  in  thalmnatTBt  freqiMiiiiy  ao> 
compnniop  p^reat  or  general  abdominal  inflamma- 
tions. It  UHually  ari«ee  from  eTcePsi^'e  exertion  ;  ; 
and  roust  be  treated  in  the  same  manner  as 
eatarilla,  ipMi  tba  adfilion  eT  almtadalering 
active  pnrgatives.  It  is  sometimes  attended 
with  diarrha^a  ;  and  in  that  case  it  must  he 
treated  with  sointy  blood-lcttmg,  and  with  the 
adoriailliiltieii  of  goniblaed  purgakivea  and  opi- 
ates.— Hcf^titis  is  more  firequent  in  cattle  than 
in  h<>n!efl  -  nnd  sometimes  has  an  acute  idio- 
pathic form,  and  sometimes  is  aooompauied 
with  dianhcM,  hot  aMN  aonoMnly  ammi  a 
slow  chronic  character.  The  chief  causee  of  it 
are  overdriving,  blows,  stimulating  food,  and  im- 
proper treaUnent  of  diseasee  of  the  akin.  The 
aeate  tbnni  af  It  noat  Im  Mdaoad  hy  Meading, 
purgii^^,  blisterii^  and  somewhat  low  diet ;  and 
the  chronic  forms  must  be  treated  according  to 
their  peculiar  developments,  or  similarly  to  the 


diseases  Vi-hich  thuy  rnnj  ovcntiKilly  jiroducc  or 
resemble.  "  ir'erhaps,'  saya  Youatt,  in  reicrcuce 
toohi«Blohe|«(iliainoattIe,  «it  oaver  annm- 
ed  any  great  degree  of  intensity,  or  the  intense 
i  inflammntion  was  palliate?d,  but  not  removed  ; 
and  thos  state  may  exist  for  some  months  or 
yeati^  not  ehaxnetariaad  by  aaj  iteidad  lynp- 
tom,  and  but  little  interfering  with  health. 
Then  commences  induration,  or  hardening  of  a 
portion  of  the  liver,  or  of  the  greater  part  of  it, 

and  the  existence  of  the  fluke-worm  in  the  ducts." 
See  the  ariialia  Lima,  Hkimaib^  Fuii%  and 
Javsdicb. 

fnilammatian  of  dM  kidneys,  or  nephritis,  in 
the  herae,  is  not  very  common,  but  has  a  very 

seriotig  character,  and  is  ill  understood  by  ordi- 
nary farriers.  The  chief  causes  of  it  are  expo- 
aura  ta  aold,  the  dripping  of  lain  opoa  the  ki&s, 
the  faniiaing  action  of  an  awkward  ii4««  tha 
undue  use  of  diuretic  raedicin*?,  and  the  pro- 
longed dietetaxy  use  of  kiln-dried  oats  or  of 
nMir-imnit  haj.  Hm  early  symptoau  are  ainil- 
lar  to  thoaa  af  general  fiever ;  and  the  subse- 
quent ones  are  straddling  asunder  of  the  legs, 
anxious  looking  to  the  flanks,  shrinking  from  a 
praiBara  of  tha  loiaa,  frequent,  scanty,  and  dift- 
oult  urinating,  ladnaas  or  bloodiness  of  the 
nrinn,  eventunl  sTippression  of  the  urine  in  Sjute 
of  strenuous  eflorts  to  evaouate  it,  and  hardness, 
frequency,  and  fUlnaM  of  tha  pulse,  eventually 
inoteasing  to  smallaaH*  oppwaiadiiiss,  and  vio- 
lent rapidity.  The  farrier  may  readily  distin- 
guish nephritis  fh>m  inflammation  of  either  the 
neck  of  the  bladder  or  tike  whole  body  of  the 
bhulder,  by  passing  his  hand  up  the  rectum ;  for 
if  the  disoaae  be  nej^oritis,  he  will  find  the 
bladder,  whether  full  or  empty,  to  be  neither 
hotter  nor  more  tender  than  the  surrounding 
parte.  Tha  i»opor  MnMdiea  aia  aaplaoa  hlaad- 
ing,  activp  purg^njcr,  and  the  raising  of  counter- 
imtation  as  near  as  possible  to  the  seat  of  the 
disease  by  means  of  a  mustard  poultice  or  of 
hat  taantatioaa.  But  tha  adminirtintion  of 

dinretics,  v,'hich  Home  farriers  practieo,  is  down- 
;  ri^^ht  Jiiurder  I  and  blistering  or  counter-irritat- 
ing by  means  of  turpentine  ur  cantharidea  ia 
Utftb  hattar,— alt  thoaa  aafcataaeaa  iMving  a 
stimulating  action  upon  the  kidneys,  and  there- 
fore serving,  not  at  all  to  reduce  the  disease,  but 
directly  and  tremendously  to  aggravate  it.  Ke- 
phritia  In  oattia  ia  popidai|y  odM  lad^watav 
and  will  be  noticed  in  the  article  REn-WATsa. 

Inflammation  of  the  bladder,  or  cystitis,  in  the 
horse,  may  arise  from  the  same  cau^s  which 
prodnoa  inflaflttMation  in  any  of  tha  othar  viaoara, 
but  very  commonly  arises  from  improper  and 
prolonged  use  of  diuretic  medicines.  It  is  more 
frequent  in  male  horses  than  in  maces.  The 
symptona  are  wary  ainilar  to  thoaa  of  inflamaaft- 
tion  of  the  kidneys ;  but  the  bladder,  when  ex- 
amined by  the  hand  of  the  farrier  pansed  up  the 
rectuiu,  Will  be  found  hot,  tender,  and  wholly  or 
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comparatively  empty.  The  proper  treatment  is 
the  same  as  fur  iaflammation  of  the  kidneys,  ex- 
cept that  the  mustard  poultice  must  not  be  ap- 
plied, and  fomentation  of  the  pubes  with  hot 
water  must  be  very  abundant. — Cystitis  is  rare 
in  British  cattle,  and,  when  it  does  occur,  must 
be  treated  in  the  same  way  as  cystitis  in  the 
horse.  A  remarkable  variety  of  it  prevails  and 
works  havoc  in  the  south  of  France,  and  is  gene- 
rally believed  to  arise  from  browsing  upon  broom. 

Inflammation  of  the  neck  of  the  bladder,  in 
the  horse,  is  a  more  serious  affair  than  inflam- 
mation of  the  bladder  itself,  and  sometimes  ac- 
companies it,  sometimes  occurs  alone ;  and  it  is 
characterized,  in  addition  to  the  symptoms  of 
nephritis  or  of  proper  cystitis,  by  the  distension 
of  the  bladder,  and  the  loss  of  power  to  evacuate 
it.  The  same  appliances  for  reducing  it  must  be 
used,  as  in  the  case  of  the  cognate  diseases ;  but 
if  these  do  not  act  with  sufficient  promptitude  to 
restore  the  lost  power  of  the  organ,  and  induce 
natural  evacuation,  artificial  means  must  be  ejn- 
ployed  for  drawing  off  the  urine.  The  passing  of 
the  hand  up  the  rectum,  and  making  a  gentle 
pressure  upon  the  bladder,  may  probably  effect 
evacuation ;  and  when  this  fails,  the  catheter 
must  be  used  in  the  case  of  a  marc,  and  may  be 
tried  in  the  case  of  a  male  horse ;  and,  as  a  last 
resource,  the  bladder  of  the  male  horse  must  be 
punctured  by  passing  a  trochar  up  the  rectum. 
An  exceedingly  copious  bleeding  sometimes  re- 
stores the  tone  of  the  bl.idder,  and  repeated  small 
doses  of  opium  are  said  by  Delabere  Blaine  some- 
times to  afford  great  relief. 

Inflammation  of  the  neck  of  the  bladder  in 
cattle  arises  sometimes  from  cold,  and  more  fre- 
quently from  eating  the  hot  and  stimulating 
plants  which  occur  on  heathy  pastures.  It  may 
be  recognised  by  the  same  symptoms,  and  must 
be  treated  in  somewhat  the  same  way,  as  in  the 
horse.  If  it  proceed  to  near  or  immediate  risk 
of  rupture  of  the  bladder,  its  symptoms  are  ag- 
gravated into  constant  straining  of  the  urinary 
region,  heaving  of  the  flanks,  rapidity  of  the 
pulse,  cessation  of  rumination,  and  fits  of  shi- 
vering. A  bleeding  so  copious  as  almost  to  pro- 
duce fainting,  may  possibly  afford  relief;  a  pur- 
gative should  afterwards  be  given ;  and,  if  the 
bladder  continue  distended,  mechanical  or  surgi- 
cal means  of  evacuating  it  must  promptly  be 
used. — The  frequent  and  painful  urination  of  the 
cow  near  the  period  of  parturition,  ought  not  to 
be  mistaken  fur  inflammation,  and  docs  not  re- 
quire any  remedial  treatment ;  for  it  is  occasioned 
simply  by  irritation  of  the  bladder  from  the  pres- 
sure of  the  foetus,  and  will  cease  when  parturition 
is  over. 

Inflammation  of  the  womb,  hysteritis,  or  me- 
tritis, is  generally  so  complicated  with  the  early 
stages  of  puerperal  fever  as  to  possess  no  separate 
character  and  require  no  separate  treatment. 
See  the  article  Pcerperal  Fsveb.  Hysteritis 
may  also  arise  from  participation  in  other  abdo- 


minal inflammations,  especially  peritonitis  and 
cystitis  ;  and,  in  every  such  case,  it  ought  simply 
to  share  their  treatment.  It  occasionally  attacks 
mares,  and  oftener  cows,  after  abortion  or  difficolt 
parturition,  particularly  if  injudicious  or  violent 
artificial  aid  has  been  given ;  but,  in  such  cues 
as  in  the  preceding,  it  has  only  the  characters,  and 
requires  only  the  treatment,  which  are  commoa 
to  ordinary  abdominal  inflammations. 

Inflammation  of  the  larynx,  or  laryngitis,  in  the 
horse,  is  very  frequently  accompanied  with  either 
catarrh  or  bronchitis  or  both.  When  it  occun 
alone  and  in  acute  form,  it  may  be  readily  dit* 
tinguished  by  auscultation,  and  must  be  veiy 
promptly  treated  with  copious  bleeding,  a  power- 
ful blister,  and  an  antifebrile,  sedative,  and  ape- 
rient exhibition  of  tartar  emetic,  foxglove,  nlt- 
petre,  and  aloes.  If  it  have  a  violent  form,  and 
be  not  wisely,  promptly,  and  vigorously  dealt 
with,  it  will  speedily  make  sad  havoc  upon  the 
delicate  orgiuxism  affected  by  it,  and  terminate 
in  suffocation.  But  a  chronic  form  of  laryngitii 
is  more  common  than  the  acute  form,  and  gives 
rise  to  some  of  the  worst  coughs  with  whidi 
horses  are  afflicted.  See  the  articles  Codou  aad 
BaoxcniTis. 

Inflammation  of  the  eye,  in  its  specific  aid 
blinding  form,  will  be  noticed  in  the  article  Opd- 
TUALMiA.  Common  or  simple  inflammation  of 
the  eye  is  always  reducible,  but  often  becoraci 
exasperated  by  f<x>li8h  and  cruel  treatment  It 
commences  suddenly,  and  arises  either  from  ca- 
tarrhal affection  or  from  external  mechanical 
injury ;  and  exhibits  swelling  of  the  eye-lid», 
some  flow  of  tears,  some  red  streaks  in  the  white 
of  the  eye,  and  a  slight  dimness  of  the  cornea; 
and  is  commonly  unattended  with  any  lost  of 
appetite,  or  any  impairment  of  the  general  healtk. 
In  slight  or  ordinary  cases,  it  will  subside  and 
disappear  if  simply  let  alone ;  and  in  annoying  or 
very  bad  cases,  it  requires  only  the  removal  of 
any  minute  irritating  substance  which  may  hap- 
pen to  have  caused  it,  and  the  use  of  a  cooling 
lotion,  B  gentle  purgative,  and  a  mash  diet. 
temporary  opacity  or  obscuration  which  often 
accompanies  common  inflammation  of  the  eye,  i» 
mistaken  by  many  grooma  and  farriers  for  the 
granulations  which  rise  on  the  surface  of  the 
cornea  in  some  rare  varieties  of  eye-disease ;  *^ 
though  a  matter  of  little  consequence,  and  cer- 
tain to  wear  off  if  simply  left  to  itself,  is  igno 
rantly  and  barbarously  regarded  as  a  slough 
which  only  some  powerful  caustic  can  cat  out,  or 
as  an  accretion  or  eschar  which  only  some  such 
mechanical  agent  as  powdered  glass  can  grind 
away.  "  In  inflammation  of  the  eye,"  reroarb 
Profesaor  Dick,  "  whether  arising  from  external 
injuries  or  from  other  causes,  there  is  an  increased 
action  of  the  arteries  of  the  part ;  the  eyelids 
appear  red  and  inflamed,  and  the  transparent 
parts  become  opaque.  This  arises  from  the  dif- 
ferent caliber  of  the  vessels.  Those  in  the  tjt- 
liJi  formerly  conveyed  red  blood,  and  have  now 
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only  such  an  increased  quantity  injected  into 
them,  that  they  are  distended  and  full,  and  the 
whole  appears  red ;  while  thoee  in  the  transparent 
part  of  the  eye,  being  so  minute  as  only  to  allow 
the  serous  part  of  the  blood  to  circulate  through 
them,  have  seldom  a  red  appearance,  but  rather 
seem  opaque,  in  consequence  of  the  vessels  being 
now  distended  and  injected  with  a  greater  quan- 
tity, and  perhaps  more  opaque  parts  of  the  blood  ; 
and  although  the  red  particles  be  still  generally 
excluded,  the  opacity,  then,  is  nothing  more  than 
inflammation  of  the  transparent  part  of  the  eye, 
which  is  prevented,  in  ordinary  cases,  from  be- 
coming red  like  other  inflamed  parts,  and  must 
be  viewed  as  the  process  by  which  the  injured 
part  is  to  be  restored;  and  though  commonly 
called  the  slough,  is  not  in  ordinary  cases  a  sub- 
stance upon  the  cornea,  but  is  a  change  which 
has  been  produced  in  itself." 

Inflammation  of  the  lungs  will  be  discussed  in 
the  article  Pkecmokia  ;  of  the  pleura,  or  enve- 
'loping  membrane  of  the  contents  of  the  chest,  in 
the  article  Pleurisy;  and  of  the  peritoneum,  or 
enveloping  membrane  of  the  viscera,  in  the  ar- 
ticle Peritonitis.  Inflammation  of  the  heart  is 
discussed  in  the  article  Carditis  ;  of  the  stomach, 
in  the  article  Qastritib;  of  the  abomasum  of 
■lie«p,  in  the  article  Braxt  ;  of  the  intestines,  in 
the  article  Enteuitis  ;  of  the  mucous  membranes, 
in  the  article  Catarko  ;  and  of  the  lower  part  of 
the  windpipe,  in  the  article  Broncbitu.  In- 
flammation of  the  horse's  feet  is  noticed  in  the 
article  Fou.nder  ;  and  other  external  local  in- 
flammations of  various  kinds,  in  the  articles  Bro- 
ken-Knees, Bruise,  Abscess,  Woukd,  and  many 
others. 

INFLAMMATORY  FEVER.  Diffused  in- 
flammation accompanied  with  high  febrile  action. 
It  has  so  intermediat«  a  character  between  gene- 
ral inflammation  and  idiopathic  fever,  always 
more  or  less  blending  the  characters  of  both  or 
vacillating  between,  as  seldom  to  possess  a  dis- 
tinctive character  of  its  own ;  and,  according  as 
it  exhibits  a  preponderance  of  the  one  or  of  the 
other,  it  may  be  treated  wholly  as  inflammation 
or  wholly  as  fever.  See  the  articles  IvruLUUx- 
Tio.v  and  Fever. 

An  inflammatory  affection,  uniuxompanied  by 
any  local  determination  to  a  particular  organ  or 
part,  often  appears  in  sheep,  and  is  usually  known 
as  fever.  Its  symptoms  are  general  heat,  throb- 
bing, and  loss  of  appetite.  The  proper  treatment 
of  it,  BO  long  as  it  continues  to  be  truly  diffused, 
are  to  blued  copiously  from  the  neck,  to  give  as 
much  aperient  medicine  as  will  keep  the  bowels 
freely  open,  to  drench  with  cooling  drinks,  and 
to  feed  with  warm  mashes  or  thin  gruel.  But 
when  much  pain  is  evinced  on  touching  the  belly, 
the  flanks,  or  any  other  particular  part,  fomen- 
tation ought  also  to  be  practised,  and  must  be 
patiently  continued  for  an  hour  or  more  at  a  time 
in  order  to  be  effective. 

A  peculiar  and  intense  inflammatory  fever, 


I  popularly  called  quarter-ill,  quarter-evil,  black- 
quarter,  shot-of-blood,  joint-murrain,  and  blood- 
striking,  frequently  occurs  among  the  best  calves 
and  young  cattle  of  fine  feeding  districts,  and 
sometimes  makes  dreadful  havoc.  It  has  a  con- 
siderable variety  of  character,  and  would  pro- 
bably be  divided  by  a  systematic  noeologist  into 
a  number  of  quite  distinct  diseases ;  yet  in  all 
cases,  it  has  a  similar  origin,  and  requires  similar 
treatment,  and  is  in  some  way  or  other  a  real 
and  virulent  inflammatory  fever.  "  Its  charac- 
teristic symptoms,"  in  the  form  popularly  called 
quarter-ill,  and  more  or  less  in  the  forms,  which 
bear  the  other  popular  names,  "  are  general  dis- 
turbance of  the  circulation,  feeble,  rapid  pulse, 
weakness,  prostration  of  strength,  determination 
of  blood  to  particular,  but  in  different  instances 
and  epidemics,  very  different  parts,  producing 
pain,  and  manifesting  a  tendency  to  inflamma- 
tion, but  of  a  degenerate  kind,  so  that  the  very 
texture  of  the  tissue  becomes  disorganized.  The 
progress  of  the  disease  is  often  rapid,  and  the  re- 
sult very  fataL  In  some  cases,  the  lungs  or  heart 
are  attacked ;  in  others,  the  liver,  bowels,  or  even 
some  external  part  of  the  body." 

This  disease  arises  remotely  from  excessively 
nutritious  feeding,  and  proximately  from  exces- 
sive fulness  of  blood  in  the  system;  it  occurs 
principally  in  spring  and  autumn,  when  the  food 
of  stock  is  both  most  plentiful  and  most  nourish- 
ing ;  it  seldom  attacks  the  animals  of  poor  pas- 
tures at  any  season,  or  of  good  pastures  at  the 
height  of  summer ;  and  it  is  most  to  be  appre- 
hended when  the  herbage  is  prime  in  spring,  and 
the  stock  are  quite  young  and  very  thriving.  It 
has  often  been  ascribed  to  the  presence  or  excess 
of  acrid  plants,  but  is  really  due  to  the  luxuriance 
and  richness  of  the  finest  herbage.  It  sometimes 
assumes  the  appearance,  or  is  accompanied  with 
the  phenomena,  of  an  epizootic,  and  is  even  oc- 
casionally called  an  epizootic  or  an  epidemic  by 
some  of  the  best  veterinary  writers ;  but  it  owes 
its  apparent  epizooticism,  in  no  degree  to  any 
diffusive  or  communicable  virus,  but  solely  to 
general  predisposition  to  fever  in  a  flock,  from 
excessively  rapid  and  plethoric  feeding.  Even 
when  a  visitation  of  it  is  preceded  by  sudden  and 
great  transition  from  long-continued  cold  weather 
to  genial,  stimulating,  and  sustained  heat,  the 
meteorological  change  induces  the  fever,  not  by 
any  direct  action  upon  the  animal  Fystero,  but 
entirely  through  the  medium  of  the  aroused, 
vigorous,  and  powerfully  enriching  herbage.  In 
fact,  all  farmers  who  suffer  inconvenience  or  loss 
from  the  appearance  of  this  malady  among  their 
flocks,  have  nothing  to  blame  for  it  but  their  own 
ignorance,  inattention,  or  greed.  When  cattle 
are  moved  from  a  poor  to  a  more  luxuriant  pas- 
ture," remarks  Youatt,  "  if  the  grass  is  sulficicntly 
high,  they  distend  the  paunch  almost  to  burbl- 
ing, and  hoove  is  the  result ;  but  if  the  change 
is  more  in  the  quality  than  in  the  quantity  of 
the  food,  the  evil  is  mure  slowly  produced,  and  it 
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if  more  fatal, — a  disposition  tn  InflaTrtTrtntion  is 
esoited,  vbioh  waais  but  a  sliLht  stimulus  to 
kMIe  iftto  *  flame.  It  is  tibe  p  uni.ty  which  tin 
treader  must  pay,  or  the  evil  which  he  mut 
carefully  an^i  not  alwnvs  fsncc^^s'tfullv  endeavour 
to  avoid,  whea  h«  is  endeavouring  to  obt^n  all 
the  adjutage  he  can  from  the  riehaen  «f  hi> 
pasture,  nnd  the  aptitude  to  Ihtten  and  earlj 
tnntnrity  of  his  cattle"  "When  the  <^'ipply  of 
foud  i£  greater  than  the  exigeociea  of  the  system 
require,"  sayn  Professur  Dick, "  an  animal  utually 
becomes  feAf  but  still  may  be  tolerably  healthy. 
When,  however,  n  FHfif^rn  rVtiTip-f  i?  mirle  fr^  m 
poor  to  rich  feeding,  nut  fatness  but  plethora 
may  be  the  oonseqaence ;  more  blood  is  formed 
thu  the  ^Blero  can  easily  dispose  of,  and  it  be- 
cnmrp  Oppressed.  Tin-  off  ct  'is  often  witnessed  in 
cattle  and  sheep,  which,  after  indulging  for  a  timti 
iu  luxuriant  pasture,  take  what  is  called  a  shot  of 
Uood.  All  at  onoe  theybeoome  very  ill;  some 
part  of  the  horly  swells,  becomes  puffy  as  if  con- 
taining air,  and  in  two  or  three  hoilrs  the  animal 
is  dead  from  the  quarter-eviL  Upon  dissection, 
ft  fatfge  qusnlitf  of  btaek  and  dcoompoied  Uood 
is  found  in  the  cellular  nMmhrHMf  whidi  duiag 
life  was  distended." 

Prevention,  and  not  core,  should  be  studied. 
Calves  in  n  loir  oonAtkm  ought  not  to  he  put 
upon  rich  herbage ;  young  cattle  in  even  good 
condition  ought  not  to  he  suddenly  transferred 
from  a  bare  pasture  to  a  luxuriant  one ;  and  iat 
italMiiid  oatde  onght  neither  to  be  pampered  in 
the  house  nor  drivien  far  or  rapidly  on  the  road. 
A  useful  preventative,  at  the  time  of  turning  out 
calves  to  pasture,  is  to  pass  a  {uecc  of  tape  or 
•oil  cord  under  a  portion  of  the  shin  of  the  dew- 
lap with  a  seton  needle,  to  produce  counter-irri- 
tation ;  and  if  it  hr-  tied  at  the  ends,  and  have 
been  doctored  with  turpentine  or  oantharides 
olntmenl^  it  wkj  be  moved  from  tAiie  to  side, 
three  or  fintr  times  a-weeh,  or  oflener  or  sel- 
domer,  so  as  to  maintain  the  counter-irritation 
at  an  uniform  pitch  and  in  any  degree  which 
may  be  required.  Another  prefrentatlVe,  timngh 
of  slight  power,  and  fitted  to  act  only  as  a  con- 
diment and  a  corrector  of  sticctilence,  is  a  quan- 
tity of  salted  hay,  so  placed  in  a  moveable  crib 
within  the  fleld  aa  to  be  not  only  quite  aooemible 
to  the  young  oattle,  but  tempting  to  their  appe* 
tite.  A  thirfl  preventetive,  suited  to  such  indi- 
viduals as  seem  already  to  have  become  plethoric, 
is  to  rabjeot  them  to  as  much  bleeding  and  purg- 
ing as  may  seem  requisite  to  reduce  their  ple- 
thorism  and  to  subdne  fhnr  predisposition  to 
fever.  But  when  an  attack  of  the  disease  has 
aetoally  been  made,  a  cure  is  nearly  hopeless, 
and  may  be  attempted  only  by  drawing  away 
almost  39  much  blood  as  can  be  got,  nrlminister- 
ing  a  powerful  dose  of  Epsom  salts,  and,  after  the 
pulse  has  become  quieted  and  the  salts  have  taken 
effect,  exhibiting  sedatives  and  apptying  external 
counter-irritants. — T/if  Farrier  and  Xa(ur(i!ist.^  ' 
Thomson's  Ltctitrtt  on  In/ammation. — P^iwdVa  \ 
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INFLORESCENCE     The  manner  in  wWcJi 
a  pbcn(^punous  plant  flowers^  or  the  poiitioo  |l 
and  amngsmcnt  in  irioch  ita  flowen  tii  |n> ' 
doced.  Bofitaij  flewwi  are  cauline  when  thif 
grow  on  the  strm,  rameal  when  they  gwt 
on  the  branches,  axillaxy  when  they  grow  st 
the  joints  or  wioga  of  cMicr  stem  er  bttaehn, 
and  termfnal  when  they  grow  at  the  top  of  either 
stem  or  branches;  h"t  they  seldom,  bj  their  j_ 
mere  position,  afford  characters  of  uj  gml 
value  in  systematic  botany.   Aggregate  tawm, 
or  such  as  grow  in  gfcnpe,  centtilnte  abut  a 
dozen  definite  forms,  nr  cla^sp?  of  form.  TPrjf  j 
different  from  one  another  in  arr&QgcrocDt  uid  .< 
appearance,  and  often  of  great  and  striking  ose  ia 
iliiiiiiBiilsfciHif  tiHiBiiis  of         mmI  soBstea  I 
of  eminent  importance  in  determining  g«am, 
tribes,  and  even  entire  orders.    When  a  gn«p  ; 
of  flowers  is  aggregated  iato  a  globukr  form, 
at  the  extremity  of  eitimr  item,  braaoh,«c(»^ 
mon  peduncle,  it  is  a  head ;  when  verticiHatc^  | 
or  rayed  round  cither  stem  or  branch  as  a  etir- 
mon  axil,  it  is  a  whorl ;  whea  arranged  in  suspie  ' 
snooeasion  upon  a  vertical  or  terminal  sn^iiiB  | 
wheat  or  bariey,  it  is  a  sfuke ;  when  arrangvJ  it  \ 
regular  compound  succession  up-m  a  Tcrtici! 
terminal  axis,  or  with  secondary  or  tertmj  fub- 
divlflootof  that  axis,  it  ia  a  panieie;  vbm  v- 
ranged  in  such  compound  succe^on  npoa  t 
vertical  or  terminal  axis,  that  the  lower  pediwk 
or  subdivisions  are  comparatively  huge  aod  ixjn-  , 
zontal,  and  the  npper  ones  compn^^anB 
and  upright,  it  is  a  thyrse ;  when  arranged  upas  |< 
individual  pedicels  which  are  attached  to  a  wa^-  I 
mon  elongated  axis,  as  in  the  currant,  it  « > 
raceme  or  eluater  j  when  arranged  upoi  iaiffr  )■ 
dual  pediceh  iriddi  arc  attached  at  dliereot  ; 
points  to  a  common  TPrtic.'^Ll  axis,  and  have  such 
relative  lengths  as  place  aU  the  flowers  upon  m 
plane  or  le^  it  li  a  corymb ;  whenaRUfiiii 
the  same  general  manner  as  ia  the  coiyB^I^ 
so  crowdedly  or  condensedly  as  to  hsv^  s  baa- 
died  appearance,  it  is  a  fiuciole ;  when  arrsi^  ;| 
upon  pedundes  which  radiate  upwards  tons  j 
common  axil  Hke  the  layt  of  an  malMttiiii'  '| 
place  thf'  flriwer'?  qtiitc  or  ncrtrW  on  one  pfes*?.  , 
it  is  an  umbel ;  when  arranged  in  a  similar  g<!»^ 
nd  manner  to  that  of  the  umbel,  but  so  £ut^ 
atdy  and  with  aneh  difbrent  lengths  ef  Fii«i 
a^  to  hnvc  a  tuft-like  appearance,  it  isacrffi*- 
when  arranged  with  scaly  bracts  upon  aonMix* 
and  elongated  receptacle,  aod  oon&istiog  of  fltf**  : 
ers  or  florets  whioh  want  either  calyx  or  ooroUi  | 
or  both,  a,>  in  thf  poplars  and  the  willow.*,  it  i^3  ; 
1  catkLin;  and  when  arranged  oompactly  iwuxi  a  , 
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fleshy  axis  which  is  enveloped  in  %  gpnthe  or 
floral  leaf,  as  in  the  palms  and  the  aroiden,  it  ia 
a  spadix.  Whea  the  mrfloal  axis  or  etmiiDoa 
and  eloi^aiad  receptacle  of  aggregate  inflorea- 
oenoe  tenninatee  in  a  flower-bud,  the  inflores- 
cenoe  neceuarily  ends  with  that  bnd,  and  ia  said 
to  be  ddhdto;  and  iriiea  Mm  axis  or  reoapteeli 
toRBiaates  in  a  leaf4>ud,  the  infloreeoonoe  nay 
go  on  developing  member  after  member  or  seriea 
after  series,  and  is  said  to  be  iodefi  nite.  When  the 
main  axis  bo  produoos  tlio  agg regato  of  lowon  ao 
to  ovotve  it  from  the  centre  outward,  the  inflo- 
Tf^^ronce  is  called  centrifugal ;  and  when  the  main 
axis  80  produces  the  aggr^p^  of  flowers  as  to 
develope  it  Ikoia  tho  oiromafiBffoiMa  inwaid,  tho 
inflorescence  is  oalM  oeiltfipeiy.  Bit  these 
two  last  distiaotioaa  are  mora  onriooa  tiuui 
valuable. 

INFLUENZA.  Kpideraio  or  epiaootio  catarrh. 
It  is  also  called  distemper  and  cataitbal  ftvor; 

and  though  commonly  de^cri^pd  as  epidemic  or 
episootic,  it  is-  thought  by  a  few  writers  not  to 
possess  this  character  deddedly  or  at  all, — and 
it  Hkewiao  appeara  aomoUoMo  at  an  endomio^  and 

s^metinios  with  rircnmstanoei  WUoll  fOOOl  tO 
indicate  its  being  contagious. 

Influenza  in  the  horse  is  often  a  serious 
diieaae,  and  alwaya  donandto  pronpi  and  aodn> 

lou8  attention  from  the  groom  or  owner.  It 
sometimes  begins  suddenly  t  and  if  the  com- 
mencing symptoms  be  violent,  it  may  very 
speedily  proooed  to  oxoenlve  feTBtiitows.  Tito 
usual  commencing  symptom  is  a  shivering  fit ; 
the  symptoms  which  nsually  follow  and  become 
established  within  twenty-four  hours,  are  in- 
«reaaodh«ae,«oeel«mfeed  foipitation,  •eroasdi»> 
charge  from  one  or  both  nootrih,  inflammatory 
reddening  of  the  nofitr!l<?,  moistness,  redness,  and 
dulncss  of  the  eyes;  frequent  symptoms  within 
ahont  a  day,  are  "quidding**  of  bay,  gulping 
down  of  water,  heaving  at  the  flanks,  and  a  pain- 
ful but  not  loud  confrh, — oombinedly  indicating 
soreness  of  throat  and  general  inflammatoriness 
of  the  Teipiratory  organs ;  and  tome  symptoms 

!  ia  the  more  advanc  d  stages  of  bad  cases,  are 
either  swellings  of  the  head,  the  bflly,  nnd  the  ; 

I  limbs,— or  mild  but  proatrating  forms  of  bron- 
chitis or  pneumonia,— or  exdtenanl  of  tlio  brain, 
stupcfiMH;ion,  unconsciousness,  and  delirinro,— or 
lividness  of  the  nostrils,  frrtidness  of  the  breath, 
foetidness  and  bloodiness  of  discharge,  and  the 
other  indications  of  some  malignant  and  typhoid 
fimn  of  Ibver.  A  symj^m  which  characterises 
the  disease  in  all  its  varieties,  atitl  from  almost 
the  first  stage  onward,  is  debility ;  but  the 
aggregate  symptoms  are  exceedingly  various,  at 
onoB  in  kind,  nmnber,  and  comparative  violence ; 
and  not  only  do  they  widely  differ  in  different 
di<5trict8,  different  stables,  and  different  indi- 
viduals, but  those  which  are  prominent  in  one 
year  may  be  totallj  nakaown  in  another. 

The  great  cause  of  influenta  in  the  horse  is 
geneiallj  aappoaed  to  he  some  subtle  but  un- 


known principle  in  the  atmosphere,  neitnf^  on  a 
peculiar  aptitude  of  ooostitutioa  for  the  disease; 
and  either  thb  principle  engenderad  or  ene^ 
gised,  or  the  aptitude  for  it  in  the  oonitftatbn 
produced  or  exasperated  by  culd,  moist,  nngeaial 
weather, — ^partionlarlj  such  as  frequently  fn- 
valla  abont  the  time  of  the  eqnin<MM%  and  eeen* 
sionally  in  winter.  Tot  it  pravaib  men  in 
spring  than  at  any  other  tendon, — more  among 
the  horses  of  oities,  towns,  and  hot  stables,  than 
among  thoae  of  the  open  oonntiy  and  ird-m^ 
tiUted  stabioBj  and  incomparably  more  amenc 

young  horses,  and  hor«;pf5  in  high  rendition,  and 
horses  which  have  been  pampered  by  indnlgenee 
or  fM  np  ftir  mI^  tiiaa  among  honea  of  middle 
age,  in  otdinaij  eondltion,  and  either  statedly 
worked,  or  reg^nlarly  exercised ;  it  snmetimee 
extends  over  whole  districts  or  almost  every 
spot  throughout  town  and  country,  and  ■oroe> 
times  eontnea  itself  to  very  limited  feeaHtleer 
and  appears  as  strictly  nn  cndcniic;  nnd  it  may 
pass  over  multitudes  of  horses  stabled  one  hj  one 
or  two  by  two,  or  at  least  in  no  greater  number 
than  three  in  each  stable,  and  may  attack  every 

one  of  ton  or  a  doz'-^ri  hnrses  hnnsrd  togpfhr-r  in 
a  stable  of  quite  as  large  aroa  and  abundiuit 
ventilation  as  any  five  or  six  stables  for  horses  by 
two  and  two,  Thlo  loot  fiMt  eoemB  ahaoet  to 
imply  that  the  disease  is  contagious ;  and,  at 
all  events,  suggests  an  important  measare  of 
prevention. 

The  trsalment  tat  the  premonitory  etage^ 

when  these  happen  to  he  observed,  may  be  the 
same  as  for  common  febrile  fiyniptomB.  The 
treatment  for  tiie  subeequont  stages  must  en- 
tirdy  depend  on  the  idumoler  both  of  the  aggre* 
gate  symptoms  and  of  the  predominating  ones ;  it 
must  have  very  special  reference  to  the  compa- 
rative ascendency  of  febrile  symptoms  on  the  one 
hand,orof  inflammBtorfoneeontiieother ;  and,  in 
all  bad  cases,  especially  if  iiuif  vaty  and  flnctuate 
in  their  indications,  it  demands  the  exercise  of 
at  onw  much  skill,  sound  judgment,  and  great 
caotilen  en  the  pait  of  tiie  praetttlener«  In  every 
case,  no  stronger  diet  must  be  allowed  than 
I  Tnnphf»f<  and  thin  prrnpl.  If  inflannnritory  notion 
l>e  considerable,  and  the  horse  be  strong  enough 
to  walk  with  perftet  steadinesay  and  Hkt  dtieaia 
have  not  gone  beyond  the  third  or  fourth  iaj, 

from  thrcr  to  fivp  qnartp  r.f  Mor>d  may  be  taken. 
Tet  both  the  neoessity  for  bleeding,  and  the  pa- 
tient*e  deelded  ability  ta  nndeigp  it  withont  in- 
jury,  must  bo  ^ite  apparent ;  and  tiria  remedy, 
except  in  a  very  extmordtnary  case,  must  not  be 
repeated.  The  bowels  ought  to  be  in  a  free  yet 
not  relaxed  state ;  and  if  they  have  been  in  even 
a  slight  d^ree  ooetive,  back -raking,  kxative 
clysters,  bmn  mn^hr?,  i\nd,  if  rcqiiii'itc,  snme  mild 
aperient  must  be  used ;  while,  if  the  opposite  con- 
dition be  in  existence  or  set  in,  a  little  opium  or 
cateohn  and  staroh  must  be  given.  If  fever  be 
compnratively  slight,  or  not  such  as  to  indicate 
any  tendency  to  a  malignant  type,  the  same  febri- 
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fognl  course  maj  be  pursued  as  in  catarrh,  or  a 
ball  containing  two  draciima  of  aiitiinonial  pow- 
dmr,  two  dradiim  «f  enui  of  lairUr,  time 
drachma  of  pulveritcd  saltpetre  may  be  given 
every  twph-p  hours,  or,  in  the  ^v^nt  of  c^rpat  Bore- 
as of  throat,  a  medicated  drink  oi  a  character 
equivafeiil  to  mioh  »  bttU  mmj  be  idii^aistsffed. 
If  the  throat  be  very  eore,  or  the  submaxillary 
glands  or  the  parotids  be  swollen,  some  mildly 
blistering  matter  may  be  applied ;  and  if  the 
windpipe  wnd  the  broiiohiel  pungef  beeome.  in- 
flamed, blistering  must  be  promptly  j^Mtiwd  as 
far  down  as  the  disease  goes.  If  the  horso  lose 
appetite,  and  take  little  or  no  food,  a  due  quan- 
tity of  nonriihnient,  in  tiie  form  of  oatmeal  grael 
or  linseed  tea  or  liay-tca  or  malt-infusion,  must, 
from  the  third  or  the  fourth  day  onward,  be  ad- 
ministered to  him  by  means  of  the  horn,  or  he 
may,  if  posnUe,  be  oosxed  to  eat  n  little  eiioioe 
clover  hay  or  good  green  fodder  by  hand«feeding. 
Some  of  the  most  distinguished  veterinarians  re- 
commend the  maintaining  of  surfitce  warmth  by 
meaai  of  dothing,  and  the  oomMning  of  thli  with 
the  constant  and  froc  admission  of  pure  air. 

A  really  malignant  or  typhoid  termination  of 
equine  influenza  has  been  denied  or  at  least 
doubted  by  tome  Teterinariana,  and  eertainly  is 
now  of  oompantively  nure  ooonrrence.  But  when 
it  does  appear,  it  must  be  promptly  and  €nerfj;t;t- 
ically  treated,  the  putrid  tendency  of  the  disease 
mnat  he  oonnteraeted,  the  itrmgth  of  the  patient 
must  be  kept  from  sinking,  the  atmcepberc  of  the 
stable  must  be  kept  cool,  fumigations  with  hot 
vinegar  qaust  be  often  made,  the  washing  of  the 
waUf  and  o^er  parte  of  the  etntib  with  neolntion 
of  the  chloride  of  lime  must  be  praetiaed,  malt 
mashes  and  nutritious  cIyBtor<?  must  be  adminis- 
tered, and,  in  very  bad  cases,  port  wine,  or  good 
ale,  and  abo  eome  judinoue  ei^Mlioii  of  landa- 
nnm,  sweet  spirit  of  oitff^  and  perhape  aorae  other 
raatten  of  tendenoy  eoofenial  witii  theic^  nny  be 
gtven. 

Ininenca  among  cattle  is  often  a  more  eerious 
ftfTair  than  influenza  among  horsoit  and  differa 

consideralily  from  it  in  the  most  common  aggre- 
gate of  sjiuptoms,  and  passes  far  ofbener  into  the 
f<vm  of  malignant  fever,  but  then  takes  the  name 
of  mnnnin.  See  the  article  MnaaAiif.  In  some 
seasons,  partii  nlar]  ,-  in  a  variable  spring  succeed- 
ing a  mild  and  upua  winter,  it  is  very  general, 
and  sometimes  very  severe.  Some  of  its  ^ost 
frequent  symptoma  are  obstinate  ooettveness, 
foetid  breath,  cKcessively  ffctid  discliarges,  swell- 
ings and  tumours  in  the  neck,  back,  loins,  and 
other  parts,  and  violent  ioOauimatory  fever.  The 
remedies  must  be  both  prompt  and  vigorone.  The 
cow-house  should  be  both  warm  and  well-vcnti- 

I  lated  ;  mashes  and  green  meat  must  be  the  diet  ; 
aperients,  mure  or  less  accompanied  with  aroma- 
tioa  aocording  to  the  degree  ftver  or  debility, 
must,  in  all  cases  of  costiveness,  be  administered; 
blood  must  be  drawn  to  an  amount  proportionate 

1  to  the  rediictiuu  of  the  iutiamuiatury  action,  but 


il 

with  cautious  reserve  again?t  tho  approach  ""'r 
ospecially  the  estaUiishment  of  debility;  utd  I 
emetio  tartar,  saltpetre,  and  digjitalis  nsy  U 
variously  exhibited  during  the  oontinoanoe  of 
fever,  and  laudanum,  Bwcet  spirit  of  nitre,  i^inper, 
and  gentian,  after  the  fever  subsides.  But  the 
aedieinal  part  of  the  treatment  must  be  gmlfy 
modified,  and  ought  always  to  be  controlled,  by  i 
the  peculiar  character,  aggregation,  and  mc(Xi- 
sion  of  the  symptoms.  Bee  the  articles  CAtAa&B 
and  IsnAinuvonT  Fnrin. 

INFUSION.   The  extraction  of  the  volatile,  | 
aromatic,  and  most  readily  soluble  principles  of 
vegetable  substances  in  water.   Aninfuaioamij  ! 
be  made  either  hf  simply  immersiag  tin  ngt- 1 
table  substances  for  some  time  in  cold  watet|« 
by  putting  them  into  a  close  vessel,  ponring  hot 
water  upon  them,  dosing  the  vessel,  and  allowing  i 
them  time  todigMt  A  oald  infusien  isgsaniD^  ! 
weaker  and  more  gntaful  than  a  hot  one;  and  , 
hot  infusions  vary  in  strength  and  gratefulnefs, 
aocording  to  the  temperature  of  the  water,  tiie 
snbdiTided  or  polveriied  etete  of  thetsgrtrtis 
substances,  the  form  and  character  of  the'VMdf 
the  duration  of  the  dige?tion,  and  the  coropsrstiTe  .  j 
rapidity  or  slowness  with  which  the  beat  ii  il- 
lowed  to  esoape.    The  eolnfale  prindpln  | 
monly  extracted  along  widi^  the  volatile  aad  the  I 
aromatic  principles  are  sugar,  gum,  salts,  tanniii.  i 
bitter  principles,  and  all  thoee  matters  vbidk 
were  elaased,  in  the  old  ehemieal  nomencilitin,  , 
under  the  name  of  extractive.   Much  beat  wi 
long  digestion  rxtract  serai-re^inoUS  and  oth«T 
coarse  refractory  principles,  and  at  the  same  time 
dissipate  the  liner  axomalio  and  Tolatileprincipb  | 
which  aggregately  constitute  the  "aroma"  or  i 
jrratefulness  of  tho  inftision.    The  Ivst  sha['€  f 
infusion-vessel  has  a  somewhat  •pbericai  bod;  i 
and  a  eylindrioal  neok.  Infusions  for  Ae  po^ ' 
poeee  of  beverage  and  diet  are  often  ciUed  test,— 
as  hyssop-tea,  linseed-tea,  and  hay-tea.   Inf™-  . 
sions  for  medicinal  purposes  are  vety  makaom  < 
and  exceedingly  various.  i 

INQA.  A  genus  of  evergreen,  ligneooii  tnfr 
cal  plants,  of  the  mimosa  di\'ision  of  the  lepmn- 
nous  order.  About  40  species,  varying  in  oatuni 
height  from  6  to  70  feet,  and  most  carrying  ei- 
ther  white,  pink,  or  purple  flowers,  have  Ueo  | 
introduced  to  the  hothouses  of  Britain;  wi  , 
nearly  60  more  are  known  to  botanists.  All  tb« 
introduced  species  ore  beautiful ;  and  one  ortv» 
of  them  rank  in  their  native  regions  ai  fnjt  | 
trees.  One  of  the  longest  and  best  known  i» 
described  as  follows  by  Miller:  ''It  growiOAta- 
rally  on  the  north  side  of  the  loland  uf  JansiOi 
and  on  the  Spanish  Main.  ItxiaoawithevM^ 
stalk  13  or  16  feet  high,  covered  with  a  whtl* 
bark,  sending  out  many  crooked  irregular  branch- 
es which  hang  to  the  ground ;  these  are  gv- 
nished  with  winged  lenvss,  eomposed  of  3  or  4 

pair  of  oblong  oval  lobes,  placed  oppoj-i'v'  on  * 
midrib,  which  has  a  border  or  wing  on  each  l»^ 
tweeu  the  lobes ;  they  are  covered  with  a  bro**' 
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ish  down  on  their  under  side,  but  are  of  a  lucid 
green  on  their  upper  side.  The  flowers  come  out 
in  spikes  toward  tho  end  of  the  branches,  each 
standing  in  a  distinct  empalemcnt,  which  is  tubu- 
lous,  and  divided  into  five  segments  at  the  top, 
having  a  great  number  of  very  long  purple  sta- 
mina, and  are  succeeded  by  long  fleshy  pods, 
three  quarters  of  an  inch  broad,  filled  with  a 
sweet  pulp,  in  which  the  seeds  are  lodged  ;  this 
pulp  is  frequently  eaten  by  the  negroes." 

INHALATION.    See  Absorptioit. 

INJUNCTION.  A  prohibitory  writ,  issued  by 
the  order  of  a  court  of  equity,  restraining  a  per- 
son from  doing  some  act  which  appears  to  be 
against  equity,  and  the  commission  of  which  is 
not  punishable  by  tho  criminal  law.  An  injunc- 
tion may  be  obtained  to  stay  waste,  as  where  a 
tenant  for  life,  or  years,  is  proceeding  to  out 
down  timber  which  ho  has  no  right  to  cut ;  to 
prevent  vexatious  litigation  in  the  courts  of 
common  law,  as  where  a  man  persists  in  bringing 
actions  to  recover  an  estate,  notwithstanding  re- 
peated failures  ;  to  enable  a  man  to  make  a  just 
defence,  which  he  could  not  make  at  common 
law,  as  where  the  legal  defence  to  a  claim  rests 
exclusively,  or  to  a  great  degree,  in  the  knowledge 
of  the  party  advancing  the  claim  ;  to  prevent 
infringement  of  a  copyright,  or  a  patent,  &c. 
See  iKTEnnicT. 

IN0CARPU8.  A  small  evergreen  Polynesian 
fruit-tree,  of  the  sapota  family.  It  constitutes  a 
genus  of  itself,  and  takes  for  its  specific  name 
ed'dit  or  the  eatable.  It  was  introduced,  some 
years  before  the  close  of  last  century,  from  Poly- 
nesia to  the  hothouses  of  Britain.  Its  stem  na- 
turally attains  a  height  of  about  25  feet ;  its 
flowers  are  white ;  and  its  fruit  is  oleaginous,  and 
has  a  fibrous  envelope.  This  plant  is  closely 
allied  to  the  butter-trees  of  the  West  Indies  and 
other  hot  countries. 

INOCULATINQ  TURF.   See  Grass  Lawm. 

INOCULATION,  in  horticulture.    See  Bcd- 

SIKO. 

INOH.  Barley  sown  the  seoond  crop  after 
Buraraer-fallowing. 

INSECTIVORA.  Animals  which  live,  or  are 
thought  to  live,  on  insects.  Divisions  of  this 
sort  cannot  be  very  exact.  Some  Insectivora 
drink  blood  with  delight,  or  eat  grass  occasion- 
ally ;  and  some  of  the  beasts  of  prey,  whose  prin- 
cipal food  is  larger  game,  are  fond  of  flies.  Among 
birds,  the  Insectivora  form  a  very  numerous 
class. 

INSECTS.  The  most  extensive  class  of  ani- 
mals. The  limits  of  the  class  are  disputed ;  but, 
upon  even  the  narrowest  system,  they  comprise 
the  chief  portion  of  articulated  animals,  or  of 
those  multitudes  of  species  who  possess  a  sort 
of  external  skeleton  of  rings  or  segments. 

The  CloMification  of  IruecU. — The  name  insects 
properly  means  objects  or  creatures  which  are  cut 
into  numerous  parts  or  divided  into  numerous 
segments;  and  was  applied  by  Linnseus  and  the 


older  naturalists  to  all  animals  who  have  the  chief 
divisions  of  their  body  connected  together  by 
slender  points  of  attachment.  But  the  wingless 
portion  of  the  group  were  found  by  subsequent 
naturalists  to  be  widely  diversified  in  structure 
and  physiology ;  and  the  majority  of  them  are 
regarded  by  most  naturalists  of  the  present  day 
as  quite  distinct  from  the  true  insects,  and  as 
constituting  entirely  different  classes  of  Articu- 
lata.  The  Linnsean  genera  Cancer,  Monocidut, 
and  Onisau  constitute  the  modern  class  Crusta- 
cea; the  Linnean  genera  Scorpio,  A  ratiea,  A caru*, 
and  Phcdangium  constitute  the  modern  class 
Arachnida;  and  the  Linnsan  genera  Scoiajwidra, 
Jidtu,  Lepuina,  Podura,  and  I'edicidus  have  been 
raised  by  some  naturalists  into  other  classes — the 
first  and  second  under  the  name  of  Myriapoda, 
the  third  and  fourth  under  that  of  Thytanoura, 
and  the  fifth  under  that  of  Anaptura — and  are 
variously  and  conflictingly  treated  by  other  na- 
turalists as  orders  or  genera  of  insects  and  arach- 
nida. Yet  some  of  our  ablest  living  entomologists 
are  far  from  being  newfangled  enough  to  lose 
conceit  of  the  Linnsean  classification.  Mr.  West- 
wood,  for  example,  says,  "  I  would  not  willingly 
be  charged  with  veneration  for  the  works  of  our 
predecessors  in  science,  merely  because  they  hap- 
pen to  be  old ;  but  I  do  object  to  tho  spirit  of 
innovation  which  cannot  distinguish  between 
what  is  old  and  what  is  good  ;  and  if  the  Linnaean 
group  of  insects  is  to  be  retained,  as  I  submit 
that  it  ought  to  be,  as  one  of  the  chief  divisions 
of  animals,  I  would  certainly  retain  for  it  the 
name  of  Intecta,  which  so  peculiarly  refers  to  the 
great  character  of  the  group,  in  preference  to 
that  of  Condt^opa,  proposed  by  Latreillc.  It  may, 
indeed,  be  said,  that  it  is  not  proper  to  apply  the 
name  of  insect  to  a  crab  or  a  lobster ;  but  they 
are  as  strictly  insected  animals  as  a  bee  or  a 
beetle." 

In  the  system  of  Linnaeus,  the  wingless  insects, 
including  cral>B,  spiders,  and  millipedes,  as  well 
as  fleas  and  lice,  constitute  only  one  order,  Ap- 
tera  ;  and  the  winged  insects  are  distributed  into 
six  orders,  according  to  the  structure  of  their 
wings.  Four-winged  insects,  who  have  the  upper 
pair  of  wings  crustaceous,  with  a  straight  suture, 
constitute  the  order  Coleoptera,  and  comprise 
beetles  and  earwigs ;  four-winged  insects,  who 
have  the  upper  pair  of  wings  semicrustaccous  and 
incumbent,  constitute  the  order  Hemiptera,  and 
comprise  locusts,  bugs,  aphides,  &c. ;  four-winged 
insects,  who  have  their  wings  imbricated  with 
scales,  constitute  the  order  Lepidoptera,  and  com- 
prise moths  and  butterflies  ;  four-winged  insects, 
who  have  their  wingn  membranaceous  and  their 
anus  unarmed,  constitute  the  order  Neuroptera,  i 
and  comprise  dragon-flies,  &c. ;  four-winged  in-  | 
sects,  who  have  their  wings  membranaceous  and 
their  anus  armed  with  a  sting,  constitute  the 
order  Jlifmenoptera,  and  comprise  beee,  wasps, 
ante.  &o. ;  and  two-winged  insects,  who  have  hal- 
tcres  in  the  place  of  tho  posterior  wings  of  the 
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other  orders,  constitute  the  order  Diptera,  and 
comprise  flies.  In  the  system  of  Cuvier,  the 
Crustacea  and  the  Arachnida  constitute  separate 
classes  ;  the  other  LinnsDan  aptera  constitute  the 
four  orders,  Myriapoda,  T/iytanoura,  Parasita,  and 
Suctoria,  and  the  winged  insects  constitute  the 
eight  orders  Coleoptera,  Orthoptera,  Hemiptera, 
NeuropUra,  Hymenoptera^  LepidopterafBhipipttra, 
and  Diptera. 

77ie  Structure  and  Physiology  of  Irueett. — The 
following  description  of  the  characteristics  of  in- 
sects applies  also  to  the  Crustacea  and  the  Arach- 
nida. 

Insects  are  not  furnished  with  red  hlood,  hut 
their  vessels  contain  a  transparent  lymph.  This 
may  serve  to  distinguish  them  from  the  superior 
animals,  but  it  is  common  to  them  with  many  of 
the  inferior;  though  Cuvier  has  demonstrated 
the  existence  of  a  kind  of  red  blood  in  some  of 
the  Vermes.  They  are  destitute  of  internal 
bones,  but,  in  place  of  them,  are  furnished  with 
a  hard  external  covering,  to  which  the  muscles 
are  attached,  which  serves  them  both  for  skin 
and  bones;  they  are  likewise  without  a  spine 
formed  of  vertebras,  which  is  found  in  all  the  su- 
perior classes  of  animals.  They  are  furnished 
with  articulated  legs,  six  or  more  ;  this  circum- 
stance distinguishes  them  from  all  other  animals 
destitute  of  a  spine  formed  of  vertebras.  A  very 
great  number  of  insecta  undergo  a  metamorpho- 
sis ;  this  takes  place  in  all  the  winged  insects. 
They  frequently  change  their  skin  in  the  progress 
of  their  growth.  A  very  great  number  of  insects 
are  furnished  with  jaws  placed  transversely.  The 
wings  with  which  a  very  great  number  of  insects 
are  furnished,  distinguish  them  from  all  other 
animals,  which  are  not  furnished  with  a  spine 
composed  of  vertebne.  Insects  are  generally 
oviparous;  scorpions  and  aphides,  during  the 
summer  months,  are  viviparous.  Insects  have 
no  nostrils ;  are  destitute  of  voice  ;  they  are  not 
furnished  with  a  distinct  heart,  composed  of  ven- 
tricle and  auricle.  Incubation  is  not  necessary 
for  hatching  their  eggs.  Insects,  like  all  other 
organized  bodies  which  form  the  animal  and  vege- 
table kingdoms,  are  composed  of  fluids  and  solids. 
In  the  four  superior  classes  of  animals,  viz ,  mam- 
malia, birds,  reptiles  and  fishes,  the  bones  form 
the  most  solid  part,  and  occupy  the  interior  part 
both  of  the  trunk  and  limbs ;  they  are  surrounded 
with  muscles,  ligaments,  cellular  membrane,  and 
skin.  The  matter  is  reversed  in  the  class  of  in- 
sects ;  the  exterior  part  is  most  solid,  serving  at 
the  same  time  both  for  skin  and  bones ;  it  en- 
closes the  muscles  and  internal  organs,  gives 
firmness  to  the  whole  body,  and,  by  means  uf  its 
articulations,  the  limbs  and  difierent  parts  of  the 
body  perform  their  various  motions.  In  many 
insects,  such  as  the  crab,  lobster,  &c.,  the  exter- 
nal covering  is  very  hard  and  destitute  of  organ- 
ization ;  it  is  composed  of  a  calcareous  earth, 
mixed  with  a  small  quantity  of  gelatine,  formed 
by  an  exudation  from  the  surface  of  the  body.  As 


its  great  hardness  would  check  the  growth  of  the 
animal,  nature  has  provided  a  remedy ;  all  of 
these  crustaceous  insects  cast  their  shell  annu-  > 
ally.   The  skin  of  most  of  the  other  insects  ia  ' 
softer,  and  organised,  being  formed  of  a  number 
of  thin  membranes,  adhering  closely  to  one 
another,  and  putting  on  the  appearance  of  bom. 
It  owes  its  greater  softness  tu  a  larger  propor- 
tion of  gelatine.   The  muscles  of  insects  consist 
of  fibres  formed  of  fasciculi ;  there  are  commonly 
but  two  muscles  to  produce  motion  in  any  of 
their  limbs,  the  one  an  extensor,  the  other  a 
flexor.   These  mnscles  are  commonly  attached  i 
to  a  tendon,  composed  of  a  homy  substanoe, 
connected  to  the  part  which  they  are  destined 
to  put  in  motion.    In  most  insects,  the  brmin  is 
situated  a  little  above  the  oesophagus ;  it  divides 
into  two  large  branches,  which  surround  the  I 
oesophagus,  and  unite  again  under  it,  from  which 
junction  a  whitish  nervous  cord  proceeds,  cor- 
responding to  the  spinal  marrow  of  the  superior 
animals,  which  extends  the  whole  length  of  the 
body,  forming  in  its  course  twelve  or  thirteen  ' 
knots  or  ganglions,  from  each  of  which  small 
nerves  proceed  to  difiiercnt  parts  of  the  body. 
Whether  insects  be  endowed  with  any  senses 
different  from  those  of  the  superior  animals^ 
cannot  easily  be  ascertained.    It  appears  pretty 
evident,  that  they  possess  vision,  hearing,  smell 
and  touch ;  as  to  the  sense  of  taste,  we  are  left 
to  conjecture ;  for  we  are  acquainted  with  no  i 
facts  by  which  we  can  prove  that  insects  do  or  j 
do  not  enjoy  the  sense  of  taste.   The  eyes  of  in-  ;  | 
sects  are  of  two  kinds ;  the  one  compound,  com-  1 1 
posed  of  lenses,  large,  and  only  two  in  number ;  , 
the  other  are  small,  smooth,  and  vary  in  number  I 
from  two  to  eight.    The  small  lenses,  which 
form  the  compound  eyes,  are  very  numerous; 
8,000  have  been  counted  in  a  common  house  fly,  |  J 
and  1,700  in  a  butterfly.  The  far  greater  number  ' 
of  insects  have  only  two  eyes;  but  some  have  ', 
three,  as  the  scolopendra ;  some  four,  as  the  gy-  | 
rinus  ;  some  six,  as  scorpions  ;  some  eight,  aa  ; 
spiders.   The  eyes  of  insects  are  commonly  im-  , 
moveable;  crabs,  however,  have  the  power  of 
moving  their  eyes.    That  insects  are  endowed 
with  the  sense  of  hearing,  can  no  longer  be  dis-  ! 
puted,  since  frog-hoppers,  crickets,  &c.,  furnish  ' 
us  with  undeniable  proofo  of  the  fact.  Nature 
has  provided  the  males  of  these  insects  with  the 
means  of  calling  their  females,  by  an  instrument  I 
fitted  to  produce  a  sound  which  is  heard  by  the  i 
latter.   The  male  and  female  death-watch  give 
notice  of  each  other's  presence,  by  repeatedly 
striking  with  their  mandibles  against  old  wood, 
&c.,  their  favourite  haunts.    Their  ear*  have 
been  discovered  to  be  placed  at  the  root  of  their 
antenuK,  and  can  be  distinctly  seen  in  some  of 
the  larger  kinds,  as  the  lobster.    The  antennai 
or  feelers  seem  to  be  merely  instruments  of  feel- 
ing, though  some  naturalists  have  thought  them 
to  be  organs  of  tasting  and  smelling ;  and  others, 
of  a  sense  unknown  to  us.    The  amasing  variety 
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ia  the  mouths  of  insects,  is  evident  from  the 
fact,  that  their  whole  claasificatlon,  in  the  Fa- 
brieiui  rfftem,  is  fonnded  on  it  That  inieoto 

enjoy  the  faculty  of  smelling  is  very  evident ;  it 
is  the  most  perfect  of  all  their  senses.  Beetles 
of  varioua  sorts,  the  difierent  species  of  dermes- 
les,  flieii  Ae^  p«reeiv»  at  a  coonditable  dirtaiuia 

t!i'^  sincU  of  ordure  and  dead  bodies,  and  resort 
in  swarms  to  the  pitnntion?  in  which  thc_?  occur, 
either  for  the  purpose  ul  procuring  food,  or  lay- 

Insects  feed  on  a  great  variety  of  suhstances ; 
th^re  are  A?w  thincj?,  either  in  the  vegetable  or 
animal  kingdom,  which  are  not  oonsumed  by 
MOM  of  them.  Tha  leavw^  flowaia,  fruit,  and 
even  the  ligneous  parts  of  T^otaUes,  aflTord 
nourishment  to  a  very  numerous  class ;  animal 
bodies,  both  dead  and  alive,  even  man  himself, 
is  preyed  <Mi  by  many  af  fbani ;  Mvaial  ipad«a 
of  the  louse,  of  the  aoanii^  of  the  gaai,  and  the 
common  flea,  draw  their  nourishment  from  the 
surface  of  his  body ;  the  Ptdcx  ulcer ans  pene- 
tiatattha  0iitid0,aiid  efwantenhia  fl«dL  A 
apaaiM  of  gadfly  {(Eitrut  hominu)     posits  Its 
eggs  ander  his  skin,  where  the  larva?  feed.  Other 
caterpillars  insinaate  themselves  into  different 
oairitiet  of  hia  body.  AU  the  fafMor  aoiinab 
have  their  peculiar  parasitical  insedl,  whioh 
feed  nn  thrvn  retiring  thfir  life.    Thorn  nre  some 
insects  which  can  feed  only  on  one  species.  Many 
oalcrpillars,  botii  of  motha  and  bntkoriKe^  faed 
on  the  leaves  of  sone  particular  vegetaUa»  and 
would  die  could  they  not  obtain  this.  There  are 
others  which  can  make  nse  of  two  or  three  kinds 
I   of  vegetables,  hut  which  never  attain  ftill  perfec- 
tion, ezoapt  when  they  aw  Ml  on  ona  paitionlar 
kind;  for  example,  the  common  silk  •^'^orm  cats 
readily  all  the  species  of  mulberry,  and  even  com- 
m^p  lettnoe,  but  attuns  its  greatest  size,  and 
pfadneea  moat  lilk  when  tied  on  the  white  mul- 
berry   Thoro  arc  a  crrcnt  many  which  feed  in- 
discriminately on  a  variety  of  vegetables.  Al- 
most aH  herbivorotis  insects  eat  a  great  d^, 
and  very  frequentty;  and  inoel  of  ttieiB  parUb 
if  deprived  of  food  but  for  a  short  time.  Cami 
vorous  insects  can  live  a  long  while  without  food, 
as  the  carabus,  ditiscus,  &c.   As  many  insects 
cannol  tttatpart  tiMnadfca  aaeily,  in  qnait  of 
food,  to  places  at  a  distance  from  one  another, 
nature  has  furnished  the  perfect  insects  of  many 
speoiea  with  an  instinct  which  l«uls  them  to 
depodt  their  eggs  in  litaatiom  where  the  hmn 
afi  sor  n  as  hatched,  may  find  that  kind  of  food 
which  is  best  adapted  to  their  nature.   Most  of 
the  butterflies,  though  they  flutter  about,  and 
ooUnoi  tiw  Metareona  jnioa  of  a  wrie^  of  ffow- 
ers,  a«  food  for  thems^Me^  always  deposit  thtir 
oggs  on  or  near  to  those  vegetables  which  are 
destined,  by  nature,  to  become  the  food  of  their 
larvae.    Tlie  various  epedeo  of  ieimeiaDott  da- 
posit  their  eggs  in  tiM  bodies  of  those  insects  on 
which  their  larvfp  feed.   The  strex  and  sphex 
are  likewise  careful  to  deposit  their  eggs  in  situ- 


ations where  their  larvsa,  when  hatched,  may 
find  subsistence.  The  Sphcv  jigtdua  deposits  its 
eggs  on  tlie  bodies  of  qiidera  which  it  baa  Icflled, 
and  enclosed  in  a  cell  composed  of  clay.  Some 
insects,  at  different  periods  of  their  existence, 
make  use  of  aliment  of  very  different  properties ; 
the  larvs  of  some  are  oamivorons,  while  the  per- 
fect  insect  fE>eds  on  the  ncctarcous  juice  of  flow- 
ers, e.  g.  aires,  ichneumon,  et  c.  The  larvsa  of 
most  of  the  lepidopterous  insects  feed  on  the 
laafss  and  yonag  shoota  of  vegetaUoi,  whUe  the 
perfect  insects  either  take  no  food  at  all,  or  sub- 
sist on  the  sweet  juice  which  they  extract  from 
flowers ;  indeed,  the  construction  of  tj)eir  mouths 
piaventa  them  from  taking  any  other  tiian  fluid 
food. 

We  shall  now  refer  to  the  functions  of  insects, 
beginning  with  respiration,  which  is  the  act  of 
inballog  and  oxfaaKng  tho  air  into  and  out  of 
the  lungs.   Mammalia,  birds,  and  most  of  the 
amphibia,  breathe  through  the  mouth  and  nos- 
trils. The      when  received  into  the  lungs,  is 
mixed  wiUi  the  blood,  and  imparta  to  it  sobm> 
thing  necessary,  and  caniss  off  something  noxi- 
ous.  Some  authors  have  asserted  that  insects 
havenolangs;  but  later  experiments  and  obser- 
vations ahow  that  no  species  is  witbont  th«ni» 
or,  at  least,  something  similar  to  them ;  and,  in 
many  insects,  they  arc  larc^er  in  proportion  to 
their  bodies  than  in  other  animals.   In  most  of 
them,  they  lie  at  ornear  tbeaurboa  of  the  body, 
and  send  out  lateral  pores  or  traches.  The 
respiration  of  insects  has  attracted  the  attention 
of  many  naturalists ;  and  it  is  found  that  insects 
do  not  bnatiie  throngh  the  mouth  or  ncwtrils  ; 
that  there  arc  a  number  of  vessels,  for  the  reoep* 
tinn  of  air,  placed  nlong  on  each  pifio  of  the 
body,  commonly  called  sf>iremUa,  which  are  sub- 
divided into  a  number  of  smaller  vessels,  or 
bronchia ;  tliat  tba  Tcaaeli^  or  traefaeii,  wbidi 
proceed  from  the  pores  on  the  pidos,  are  not 
composed  of  a  simple  membrane,  but  are  tubes 
formed  of  circular  rug»;  that  the  spiracula  are 
distinguishable,  and  are  oovawd  irith  a  small 
scaly  j»]ate,  with  an  opening  in  the  middle  like 
a  button-hole,  which  is  furnished  ^vith  mem- 
branes, or  threads,  to  prevent  the  admission  of 
antnaaombodiea.  Inaeote^  tba  only  animals 
without  vertebrn>,  in  which  the  sexes  are  dis- 
tina^iisbed.    Copulation  is  pprformod  in  them 
by  the  introduction  of  the  parts  of  generation  of 
themaleintoaoasoftbsfrmale.  ^ineeetaars 
either  male  or  female,  except  in  a  few  of  the 
genera  of  the  order  hymenoptera,  such  as  the 
bee,  ant,  &o.,  where  individuals  are  to  be  found, 
wbiah  avsn^tbar  mats  nor  ftmsle,  and,  on  tbat 
aooount,  called  neittert.  Among  the  bees,  the 
neuters  form  the  far  greater  part  of  the  com- 
munity, and  perform  the  otiioe  of  labourers. 
Among  the  ants,  the  nsuten  are  very  numerooi, 
and  constitute  the  only  active  members  of  the 
society.    It  has  been  alleged,  that  these  neuters 
are  nothing  but  femalea,  whoss  parts  have  not 
-  3F 
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been  developed  for  want  of  proper  nourishment. 
Oliver,  however,  tiler  strict  enminstioo,  is  dis- 
posed to  think  them  really  different,  though  he 
does  nut  adduce  facts  sufficient  to  establish  his 
opinion.  The  parts  which  distinguish  the  male 
from  the  liniisle  majbe  divided  into  twodtiies, 
viz.,  1.  those  which  are  not  directly  connected 
with  generation ;  2.  those  which  arc  absolutely 
necessary  for  the  purposes  of  generotion.  The 
oireumstaaoes  wUdi  have  no  direct  cooinmni- 
cation  with  generation,  which  serve  to  point  out 
the  distinction  between  the  sexes,  are  the  differ^ 
ence  of  size  observable  in  the  male  and  female ; 
the  brightness  of  the  oolonr  in  each;  the  form 
and  number  of  articulations  of  the  wteuUB ;  the 
size  and  form  f^f  their  wings;  the  presence  or 
absence  of  a  sting.  The  male  is  always  smaller 
than  the  female;  the  fSsmale  ant  is  neatly  six 
times  larger  than  the  male ;  the  female  cochineal 
is  from  1*2  tn  15  times  the  size  of  the  male  ;  the 
female  termes  is  200  or  300  times  the  size  of  the 
male ;  the  cotoors  of  the  male  an  commonly 
much  more  brilliant  than  those  of  the  female ; 
this  is  particuhirly  the  case  in  lepidopterous  in- 
sects ;  in  some  insects,  the  colour  of  the  male  is 
totally  different  from  that  of  the  female ;  the 
antennm  of  tlie  mala  are  commonly  of  a  different 
form,  and  larger  than  those  of  the  femnlc;  fre- 
quently the  males  are  furnished  with  wings, 
while  the  females  have  none;  the  lampyris, 
coccuB  and  blatta,  and  several  moths,  afford  an 
example  of  this:  th^  frnialo  hoc  is  furnished 
with  a  Bttng,  while  the  male  is  destitute  of  one : 
the  males  of  some  insects  are  furnished  with 
sharp,  porominent  points,  resembliag  horns,  situ- 
ated either  on  the  head  or  hrfn?t,  'ivhich  are 
either  not  perceptible,  or  very  faintly  marked, 
in  the  female.  The  parts  essential  to  generation 
afford  the  best  distinguishing  marie ;  in  most 
insects,  they  are  situated  near  the  extremity  of 
the  rectum ;  by  pressing  the  abdomen  near  to  the 
anus,  they  may  frequently  be  made  to  protrude ; 
but  the  parts  of  g^eration  at»  not  always  sitn- 
atod  near  the  anus ;  in  the  spiders,  they  are 
situated  in  the  feelers  ;  in  the  libellula,  the  male 
organ  is  situated  in  the  breast,  while  that  of  the 
female  is  placed  at  the  anus.  The  ^gs  of  in- 
sects are  of  two  sorts ;  the  first  membranaceous, 
like  the  eggs  of  the  tortoise  and  the  other  rep- 
tiles ;  the  other  covered  with  a  shelli  like  those 
of  the  hkda,  Their  figure  varies  exceedingly  ; 
some  are  round,  eorae  elliptical,  some  lenticular, 
some  cylindrical,  some  pymmidnl,  some  flat, 
some  square;  but  the  round  and  oval  are  the 
roost  common.  The  eggs  of  insects  seldom  in- 
crease in  size,  from'the  time  they  have  been 
deposited  by  the  parent  till  they  are  hatched : 
those  of  the  tentbredo,  however,  and  of  some 
others,  are  observed  to  increase  in  built.  At 
first  there  is  nothing  to  l>e  perceived  in  the  eggs 
of  insects  but  a  watery  fluid;  after  some  little 
time,  an  obscure  point  is  observable  in  the 
centre,  which,  according  to  Swammerdam,  is 


not  the  insect  itself,  but  only  its  head,  vhidi 
first  aoqoires  conristeace  and  cekwr;  sal  the 
same  author  alleges,  that  insects  do  not  increue  ' 
in  bulk  in  the  egg,  but  that  their  parts  onlj  ' 
acquire  shape  and  consistence.  Under  the  ibdl  i 
of  the  egg,  then  is  a  thin  said  very  dsfioslspd- 1 
licle,  in  which  the  insect  is  enveloped,  which  j 
which  may  be  compared  to  the  chorion  and  im- 
nios,  which  surround  the  foetus  in  qoadmptd^  ! 
The  little  iassct  remains  in  the  egg  tin  tbsfleidi  | 
are  dinipated,  and  till  ila  limbs  have  aoqaired  ] 
strength  to  break  the  ^g  and  make  its  escape ;  j 
the  different  species  of  insects  remam  eaciosed 
in  the  egg  fer  yvrj  diiersnl  periods;  esBseni-  : 
tinnc  cndoeed  only  a  few  daj^  dhm  remaii  i 

for  several  months.  The  egc:R  of  manr  insect} 
remain  without  being  hatched  during  the  wbok 
winter,  and  the  young  insseta  do  not  ooms  ftrth 
from  tiiem  till  the  season  at  which  the  leaves  of 
the  vegetables,  on  which  they  feed.  IvrcHn  to  ex- 
pand. When  the  insects  are  ready  to  Inai 
their  prison,  they  commonly  attempt  pietw 
the  shell  with  their  teeth,  and  form  a  dreskr 
hole  thrnnrh  ivhirh  thi>y  put  forth  first  one  Iff. 
and  then  another,  tiU  they  extricate  tbemselm 
entirely. 

7^e  Detlrttttiiriua      faMrfi.    Thfl  injoriei 
which  insects  inflict  upon  man  are  rxtpnsiveand 
complicated ;  and  the  remedies  which  wc  Attempt, 
are  often  aggravations  of  the  evil,  becaose  tbej  an  , 
directedbyaaignoranoeoftheeoononyofDStsfs.  ' 
The  little  knowledp:e  which  v.-i  >  Imvc  rf  the  mod?! 
by  which  insects  may  be  impeded  m  their  dcstmc- 
tion  of  much  that  is  valuable  to  us,  has  pnobaUf  . 
proceeded  fh>m  onr  ceatempt  of  tiMir  iadlfidsil  \ 
insignificance.     The  F'^rtTrity  of  propertv  ha; 
ceased  to  be  endangered  by  quadrupeds  of  pr«f. 
and  yet  our  gardens  are  ravaged  by  aphides  and 
caterpiOars.  It  is  somewhat  atarttfaig,  tss^  I 
that  the  condition  of  the  human  race  is  seriow'j 
injured  by  thcpp  prtty  nnnnvances ;  bttt  it  ii 
perfectly  true,  that  the  art  and  industry  of  nu  [ 
have  not  yet  bcsa  abia  to  oveiocme  the  coOsativs 
force,  the  individual  perseverance,  and  the  com- 
plicated machinery  of  destruction  which  insect! 
employ.   A  small  ant,  according  to  a  most  care-  , 
ful  and  phihMophioal  obseiwi  (HumbsUt),  ^ 
poses  almost  invindUe  ohetades  to  the  pivgP** 
of  civilitation  in  many  parts  of  the  eqninoctitt 
zone.   These  animals  devour  paper  and  psrcii- 
meat ;  they  destroy  every  book  uid 
Many  provinces  of  8]paidsh  AmOTioa 
consequence,  show  a  written  dooament  of  t  i 
hundred  years'  existence.    <*  IRiat  dsvefep-  I 
ment,**  ha  addk,  **ca&  the  dvilisBlisa  «f  » 
peopto  assume,  if  there  be  nothing  to  cobibcI 
the  pr^s^nt  with  the  past ;  if  the  depositoriiM  of 
human  knowledge  roust  be  constantly  reoeved; 
if  the  monotaenta  of  geaiai  laA  wiite  ssiart 
be  transmitted  to  posterior*  Agsia,  tiiere  an 
beetles  which  deposit  their  larva"  in  trws, 
such  formidable  numWrs,  that  whoto  foreeu 
perish  hsyond  the  powfr  of  remadj.  Tfcs  pisa* 
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of  the  Hartz  have  thus  b^en  dest  royed  to  an  en- 
ormous exieot ;  and  at  one  place  in  South  Caro- 
fittfit  least  90  trees  in  everf  100,  npons  trset 
of  2,000  acres,  were  swept  away  by  a  small, 
black,  winged  bag.    Wilson,  the  historian  of 
American  birds,  speaking  ot  the  iaboors  of  the 
iTi»7.billed  weod-pedker,  seys,  **  WonM  it  be 
believed  that  the  larva  of  an  insect,  or  flj,  no 
larger  than  a  grain  of  rice,  should  silently,  and 
in  one  season,  destroy  some  thousand  acres  of 
|iiae  trees,  many  of  them  fnm  two  to  three  feet 
in  diameter,  and  150  feet  highl   In  some  places, 
the  whole  woods,  as  far  as  you  can  Boe  around 
you,  are  dead,  stripped  of  the  bark,  their 
wintry  •  looking  arms  and  bare  imnlct  Ueadio 
ing  in  the  sun,  and  tmnbling  in  ruins  before 
every  blast."    The  ravages  of  the  locust  are 
too  well  known  not  to  be  at  onoe  recollected 
as  SB  emnplB  of  the  ftnaidaUe  ooQeetive  power 
of  the  inaeot  race.  The  white  ants  of  tropical 
countries  sweep  away  whole  villages,  with  as 
much  certainty  as  a  fire  or  an  inundation ; 
ships  evea  have  been  destroyed  by  these  indel^ 
tigabte  republics,  and  the  docks  and  embank- 
menu  of  Europe  have  been  threatened  bj  sueh 
minate  ravagers. 

When  wv  coorider  that  between  10,000  and 
11,000  species  of  insects  inhabit  Britain,  that 
the  individuals  constituting  these  species  exceed 
in  most  cases  all  caloolation,  and  that  the  pro- 
portion of  about  one-half  snbnsls  entirely  on 
vq|;elable  snbetanesi,  we  may  readily  infer  that 


P^uit  cficape  the  attack  of  a  minute  weevil, 
another  enemy  awaits  the  unfolding  of  the  coty- 
ledon leaver  and  a  third  bones  itself  in  the 
bulb  and  rootlets,  which  become  diseased  and 
covered  with  tinscemly  excrescences;  while  the 
mature  foliage  is  often  cunsumed  by  caterpillars, 
as  was  flonsiderably  exemplified  in  the  summer 
of  1836.  Many  plants  have  a  particular  insect 
appropriated  to  them  ;  others,  as  in  the  examples 
mentioned,  form  the  food  of  several  different 
kinds;  and  when  it  happens,  fnm  some  myste- 
rious cause  whioh  we  are  at  ptassnt  nnabie  to 
penetrate,  tliat  these  creatures  suddenly  increase 
beyond  their  due  proportion,  the  partial  or 
entire  dastruetion  of  some  of  our  most  valoable 
crops  is  occasionally  footed  by  their  agency. 
But  even  when  there  is  no  remarkable  augmenta- 
tion of  their  numbers,  there  is  reason  to  believe 
that  the  injury  oooaaioned  to  vegetation  by  in- 
sects is  at  all  times  greater  thui  is  generally 
8'ippotied.  Their  operations  are  often  carried  on 
under  cover,  either  beneath  the  surfiace  of  the 
soil,  within  tiie  snbstanos  of  the  plant,  or  in 
other  situations  where  they  escape  observation. 
Many  kinds,  again,  feed  only  in  the  night,  and 
oonoeal  themselves  during  the  day  in  holes  and 
owdMi,  In  consequence  of  this  latent  and  in- 
sidioos  mode  of  attack,  there  is  no  doubt  that 
we  are  often  led  to  ascribe  the  unhealthine^s  and 
decay  of  plants  to  badness  of  soil,  unfavourable 
weather,  and  other  causes,  when  in  reality  they 
are  produced  entirely  by  insects.   The  attention 


the  n?:c:Tpgate  amount  of  dnmncrc  they  occasion  '  of  f^nrdenera  and  agriculturists,  moreover,  is 


to  the  latter  must  be  very  considerable.  Many, 
it  is  tnie,  derive  their  snstenanoe  from  plants  of 
no  direct  utility  to  man,  while  in  other  inatanoee, 
where  this  is  not  the  case,  the  injury  committed 
is  BO  slight  as  scarcely  to  deserve  consideration ; 
and  although  theee  deserve  to  be  studied  for  the 
purpose  of  observing  their  structure,  ways,  and 
instincts; — alwuyR  cnrioiis  and  interesting  sub- 
jects of  inquiry — they  do  not  call  for  attention 
in  any  other  view.  But  the  case  is  very  different 
with  anch  as  attack  the  plants  to  whidi  we  are 

chiefly  indcVtcd  for  otir  ff^nr!  nr  which  form  the 
principal  support  of  our  domestic  animals.  The 
extent  to  which  this  takes  place  is  unhappily  a 


seldom  directed  to  their  depredations,  unless 
when  these  become  so  extensive  as  to  threaten 
serious  ii^axy  to  their  crops;  bntitis  obvious 

that  they  must  be  carried  on  to  a  greater  or  less 
extent  every  season,  for  the  existence,  at  least, 
of  the  respective  species  ie  always  maintained, 
and  this  can  only  take  place  at  the  expense  of 
the  plants  on  which  they  are  destined  to  feed. 
Whether,  therefore,  they  fall  under  our  observa- 
tion or  not,  there  is  always  a  host  of  minute  de- 
pfcdatott  at  work,  which,  in  the  instinctive  pro- 
secution of  their  own  habits  and  economy,  inter- 
fere in  no  inconsiderable  degree  with  the  interests 
of  the  agriculturist  by  preventing  the  full 


matter  of  daUy  obsenraticn.  There  is  scarcely  retnm  wUdi  many  of  his  crops  would  otherwise 

one  of  our  most  useful  plants  which  is  not  assail-  ;  produce. 

ed  in  one  way  or  other;  and  the  fr>rm«?  of  in-  !  In  these  circumstances  it  becomes  a  matter  of 
fects  and  their  modes  of  living  are  so  inhnitely  i  some  importance  to  inquire  into  the  means 
diversified,  as  to  enable  them  to  continue  thrir  wUdi  ssem  beet  calculated  to  secure  our  useful 
depredations  in  aU  the  different  states  of  these  ,  vegetables  against  the  injuries  arising  from  this 
plants.  The  various  kinds  of  com,  for  example,  '  cause.  It  may  be  affirmed  that  very  few  effi- 
have  a  host  of  enemies  in  the  subterraneous  cient  remedies  have  hitherto  been  discovered; 

and  it  generally  happens,  when  noxious  insects 
appear  in  unusual  profusion,  that  they  must 
either  be  allowed  to  ravage  our  croJ^^  unmolested, 
or  il  they  can  be  checked  at  oil,  it  is  at  a  trouble 
and  expense  disproportionate  to  the  advantage 
sought.  The  only  course  which  is  likely  to  lead 
to  the  discovery  of  proper  remedies,  is  to  inves- 
tigate carefully  the  habits  and  natural  history 


larwm  of  bestlss,  which  consume  the  roots;  vari- 
ous kinds  of  caterpillars  feed  on  the  blade ;  some 
particular  ppecies  attack  the  car ;  and.  even  when 
laid  up  in  apparent  security,  a  small  beetle  is 
often  Ibnnd  to  scoop  out  the  interior  of  each 
grain,  and  convert  it  into  an  abode  for  itself. 
The  turnip,  in  like  manner,  is  equally  exposed 
to  these  depredators,    if  the  seed  of  this  useful 
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or  the  reepectlTe  species  of  insects,  in  connection 
with  the  structure  and  general  physiology  of  the 
plants  which  they  attack.  In  prosecuting  this 
object,  the  attention  should  be  directed  to  ascer- 
tain the  time  when,  and  the  manner  in  which, 
the  eggs  are  deposited,  as  well  as  their  composi- 
tion, and  the  consistency  of  the  enclosing  mem- 
brane, with  a  view  to  determine  in  what  way 
the  vital  principle  might  be  most  easily  destroy- 
ed ;  for  there  seems  reason  to  believe  that  this 
may  occasionally  be  effected  simply  by  sprinkling 
them  with  some  kind  of  medicated  liquid,  a 
remedy  which  would  possess  the  advantage  of 
being  easily  applied  over  a  great  extent  of  sur- 
face. The  habits  of  the  larvae  call  for  particular 
attention,  as  it  is  generally  in  this  state  that 
the  mischief  is  committed.  The  period  of  their 
appearance,  their  times  of  feeding,  the  plants  on 
which  they  feed,  and  (if  attached  to  more  than 
one)  the  kind  they  seem  to  prefer,  the  part  of 
the  plant  attacked,  the  duration  of  the  larva 
state,  &c.,  should  be  carefully  noted.  An  ac- 
quaintance with  the  places  to  which  the  larvso 
usually  retreat  when  about  to  change  to  pup», 
and  with  the  structure,  duration,  &c.,  of  the 
latter,  might  probably  suggest  some  easy  means 
of  destroying  many  in  that  dormant  state.  A 
knowledge  of  the  economy  of  the  perfect  insect 
is,  of  course,  of  the  utmost  importance.  If  we 
could  become  acquainted  with  the  retreats  in 
which  they  pass  the  winter,  or  find  means  to 
destroy  the  few  which  generally  survive  when 
they  first  appear  in  the  spring,  and  before  they 
have  deposited  their  eggs,  the  injuries  which  arc 
sustained  by  their  means  might  be  altogether 
prevented.  The  progress  which  the  study  of 
entomology  has  made  of  late  years  in  this  coun- 
try, enables  such  investigations  to  bo  carried  on 
more  easily,  and  with  greater  probability  of 
arriving  at  some  successful  result,  than  was  the 
case  formerly.  The  nomenclature  and  arrange- 
ment of  this  branch  of  Natural  History  has 
been,  in  a  considerable  degree,  settled,  and  in 
general  no  great  difficulty  is  experienced  in 
assigning  its  proper  place  in  the  system  to  any 
given  species.  By  this  we  have  it  in  our  power 
to  determine  its  name,  and  to  learn  all  that  is 
previously  known  of  its  history ;  and  are  thus 
enabled  to  give  a  proper  direction  to  our  in- 
quiries, and  proeecute  them  on  more  scientific 
principles. 

The  ServiceaUeneM  of  Intecta. — The  benefits  con- 
ferred by  insects,  if  fully  investigated  and  pro- 
perly understood,  would  probably  be  found  vastly 
more  extensive  than  the  injuries  which  they  in- 
flict. "Amongst  the  Cru-itaceou*  Annulota"  re- 
marks Mr.  Westwood,  in  his  Entomologist's  Text- 
Book,  "  many  species  of  crab<»,  lobsters,  prawns, 
and  shrimps  are  employed  to  a  very  great  extent 
as  articles  of  food ;  and  even  amongst  the  winged 
or  tnie  insects  various  species  are  found  similarly 
serviceable.  In  the  deserts  of  Africa  and  Asia, 
where  the  locusts  acquire  a  largo  size,  those  in- 


sects are  employed,  when  dried  and  preserved,  as 
food.  The  larvw  or  grubs  of  many  large  beetles 
are  also  devoured  by  the  negroes  of  India  and 
America  ;  and  even  the  luxurious  Romans  were 
exceedingly  fond  of  a  large  fleshy  grub  which 
they  called  Cossus,  and  which  is  supposed  to  have 
been  either  the  larva  of  the  goat-moth,  Comus 
liffnij)trda,  or  that  of  the  stag-bettle,  LucanuActr- 
vtu.  In  like  manner  the  white  ants,  Tenuiiety 
are  devoured  by  the  savages  of  Africa  and  Amer- 
ica ;  whilst  the  great  quantity  of  honey  annually 
consumed  in  every  quarter  of  the  world  is  suffi- 
cient to  prove,  that  in  this  point  of  view  insecta 
are  highly  beneficial.  It  has  also  been  recently 
discovered,  that  the  manna  which,  it  will  be  re- 
membered, served  the  Israelites  for  food  during 
their  passage  through  the  wilderness,  is  but  the 
concreted  juice  of  an  Arabian  tree,  Tanuiru:  tnan- 
nifera,  which  is  caused  to  flow  by  the  puncture 
of  a  small  species  of  Coccus,  which  the  celebrated 
Prussian  entomologist.  Dr.  Klug,  has  recently 
described  and  figured  under  the  name  of  Coccus 
manni/jaru$,  in  his  splendid  work  upon  the  in- 
sects of  Arabia.  In  medicine  insects  arc  also  of 
great  service.  Of  these  the  Cautharis  veticatoria 
or  blister  beetle  is  the  most  important.  Num- 
erous other  species  were  formerly  intvodnced  into 
the  Pharmacopoeia,  but  they  have  gradually  been 
disused.  In  a  commercial  point  of  view,  silk, 
chermes,  and  cochineal  are  some  of  the  most  \m- 
portant  products.  There  are  many  other  inaect* 
which  construct  silken  cocoons,  and  emit  various 
coloured  dyes,  and  which  it  might  be  very  ser- 
viceable to  endeavour  to  introduce,  as  well  as  the 
true  silkworm  and  the  Coccut  cacti,  Gumlao  also, 
wax  and  ink-galls  are  insect  productions  of  too 
great  importance  to  be  passed  over  without  no- 
tice. But  there  are  other  classes  of  benefits  re- 
sulting from  the  relations  of  insects  with  other 
organized  beings.  These,  although  less  directlj 
affecting  man,  ought  not  to  be  overlooked  in  a 
general  survey  of  the  economy  of  nature.  Sup- 
pose the  race  of  insects  to  be  entirely  annihilated, 
and  then  observe  the  thousands  of  ills  which 
would  inevitably  result  from  the  putrefying 
masses  of  animal  and  vegetable  productions,  and 
which  are  now,  as  it  were,  reduced  to  their  na- 
tive elements  solely  by  the  interference  of  the 
insect  tribes.  The  entire  tribes  of  SUpAa,  AV 
crophagiy  Dermestcs,  NittduUf,  immediately  fall 
upon  the  dead  carcasses  of  animals,  devouring 
the  flesh,  and  aocelerating  the  dissipation  uf  the 
putrid  mass ;  and  these,  assisted  by  myriads  of 
flies,  which  deposit  their  eggs  in  the  decomposing 
body  in  such  immense  numbers,  succeed,  in  a 
very  few  days,  in  reducing  the  carcass  to  a  mere 
skeleton.  In  like  manner,  the  Scarabiadtt  (whose 
extraordinary  habits  of  rolling  their  eggs  in  glo- 
bules of  dung  caused  them  to  I>e  regarded  aa 
sacred  by  the  Egyptians),  the  Geotrupidcr,  Hi*. 
teridit,  and  many  other  insects,  are  equally  ser- 
vioeable  in  burrowing  into  the  earth  underneath 
the  fallen  excrements  of  animals,  and  thus  di*- 
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fsmhuiting  them,  Tendering  them  wrfieeAble  to 

the  agricultumt ;  whilst  the  tribes  of  ineeets 

which  feed  upon  dernvsnir  voc^etablc  matter  are 
evea  atill  more  numerous.   As  serving  for  food 
to  tome  of  the  higher  miiiuib,  as  fish,  birds,  some 
of  the  imaller  mammalia,  &c.,  insects  are  emi- 
neatlj  serviceable  in  the  scale  of  the  creation. 
Amongst  birds,  the  shrikes,  and  the  genera 
S^via,  MotaeUla,  AniAus,  CertMOf  Muecicapa,  and 
Hinmdtt  ss  well  as  the  oadcoos  Md  pies;  and 
amongst  quadrupeds,  the  genera  Stenopi  and 
Otolicntu,  which  feed  upon  grasshoppers,  the  l>ats, 
shrew,  hedgehog,  mole,  and  especiidljr  the  genus 
Jfyrmecopka^a,  derive  their  iole  Atttrimeiit  from 
insects.   Many  ?[  i  cjps  of  insects  are  equalJy  ser- 
viceable in  destroying  other  noxious  insects.  Of 
these  the  tribes  of  predaceous  beetles,  sandwasps, 
ants,  dngoiiofliM,  tpiden^  Aa^  are  to  be  Botioed, 
but  more  esix'cially  the  larv»  of  the  ladj-birds, 
Stfrpkida,  and  c^olden-cyed  flies,  which  destroy 
myriads  of  plant  lice.   All  these,  however,  yield 
to  the  Mknmtmdmt  whieh  aanvalljr  destroy 
more  caterpillars  than  the  whole  tribes  of  in- 
sectivorous birds,  having  almost  universal  do- 
tiiiniuQ  over  the  other  insect  tnbcs.   la  the  last 
pbee,  we  have  to  notioe  the  gteat  tn^rioes 
dercd  by  insect^  in  effecting  the  impregnation 
of  plants,  in  many  of  which  the  position  of  the 
sexual  organs  is  such,  that  the  intervention  of 
inseots,  espeohllj  bees,  butterflies       is  re- 
quired, which,  whilst  seeking  food  for  their  own 
nourishment,  unconsciously  perform  this  most 
important  office;  whilst  some  of  the  Cynipidoe 
effect  the  more  rapid  ripening  of  the  fig,  by  the 
process  termed  oapiifieation  bj  the  inh^tants 
of  the  Levant." 
INSECT-ORCHia  See  Ophkvs. 
INSPI8SATI0N.  The  thickening  of  any  ve- 
getable sap  or  other  similar  juice  or  liquid  into 
a  viscid  or  semi-solid  state  by  evaporation. 

INSTEP.  The  part  of  a  horse's  leg  which 
extends  from  the  Mp  to  the  pastern-joint. 

INSTINCT.  The  most  perfect  animals  are  infi- 
nitely below  rnan,  in  respect  to  the  degrees  of  their 
i  nteUectual  faculties ;  but  it  is  nevertheless  certain 
that  their  nnderstaiidings  perform  operations  of 
the  aaino  kind.  They  move  in  consequence  of 
sensntions  rreeived  ;  they  are  susceptiVilc  nf  last- 
ing affections ;  and  they  acquire  by  experience  a 
oertaia  knowledge  of  external  things,  sufficient 
to  regulate  their  motions,  by  actually  foreseeing 
their  oonsequcnccR,  and  independently  of  imme- 
diate pain  and  pleasure.    When  domesticated 
thej  feel  their  snbordination.  Thejr  know  that 
the  being  who  punishes  them  maj  refrain  from 
doing  so  if  be  will,  and  they  a'^<"ime  before  him 
a  supplicating  air,  when  conscious  of  guilt,  or 
fearfol  of  his  anger.   The  society  of  man  either 
corrupts  or  improves  them.   They  are  suscepti- 
l)le  of  I'Uiulation  nnd  of  jealousy ;  r\riil,  th  ni^h 
possessed  among  themselves  of  a  natural  lan- 
guage, capable  of  expressing  the  sensations  of 
the  moment,  thejr  acquin  from  man  a  knowledge 
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of  the  ranch  more  oomplicfited  language  through 
which  he  makes  known  his  pleasure,  and  urges 
them  to  execute  it.  We  perceive,  in  fact,  a 
certain  degree  of  reason  in  the  higher  animals, 
and  consequences  restating  from  its  use  and 
abuse,  similar  to  those  observed  in  man.  The 
(jpn.rr.r>  of  their  intelligence  is  not  far  diflcreut 
from  that  possessed  by  the  infant  mind,  before 
it  has  learned  to  speak.  But,  in  proportion  as 
we  descend  in  the  scale  of  creation  to  animab 
far  below  mnn  in  organization,  these  faculties 
become  more  languid ;  and,  in  the  lowest  classes, 
they  are  reduced  to  certain  motions  obscurely 
indicating  some  kind  of  sensation,  and  the  de- 
sire of  avoiding  pain.  The  degrees  of  intfrlleot 
between  these  extremes  are  infinite 

There  exists,  however,  in  a  great  number  of 
animal^  a  fiMiilty  different  from  intalUgenee, 
called  instinct.  This  power  causes  them  to  per- 
form certain  actions  necessary  to  the  preserva- 
tion of  the  species,  but  often  altogether  removed 
from  the  apparent  wanta  of  tl&e  IndividoaL 
These  are  often  so  very  complicated  and  refined, 
that  it  is  impossible  to  suppose  them  the  result 
of  foresight,  without  admitting  a  degree  of  Intel- 
ligeneo  fai  the  apedea  perfonnkigthem,  infinitdj 
superior  to  what  they  exhibit  in  other  respects. 
The  actions  proceeding  from  instinct  are  still 
less  the  effect  of  imitation,  for  the  individuals 
esecoting  them  hafe  sometimes  never  aeen  than 
performed  by  others.  The  degree  of  instinct  is 
by  no  means  proportioned  to  the  general  intelli- 
gence of  the  species ;  but  it  is  in  those  animals 
whioli,  in  their  other  aetiona,  maniftst  the  nt* 
most  stupidity,  that  instinct  appears  most  singu- 
lar, most  scientific  and  most  disinterested.  It 
is  so  much  the  property  of  each  entire  species, 
that  an  individtia!  eBsreiae  it  in  preoiaely  the 
sama  manner,  without  avar  attaining  to  Ugher 
degrees  of  cultivation. 

"  Every  other  animal  but  man,  from  the  first 
outset  of  tiM  apeciM  and  of  tha  individual,  ia 
equal  to  his  task ;  proceeds  la  the  ahortest  way 
to  the  attainment  of  his  purpose,  and  neither 
mistakes  the  end  nor  the  means  by  which  it  is 
to  be  obtuned.  In  what  he  perfimnt  we  often 
justly  admire  the  ingenuity  of  the  contrivance 
and  tht'  completeness  of  the  work.  But  it  is 
the  ingenuity  of  the  species,  not  of  the  indivi- 
dual ;  or  nther,  it  ia  the  wisdom  of  €k)d,  not 
the  deliberate  effect  of  invention  or  choice, 
which  the  crented  being  is  fitted  to  employ  for 
himself,  iiis  task  is  presoxibed,  and  his  manner 
of  performing  it  secured.  Observe  the  animals 
most  remarkable  for  a  happy  choice  of  materials, 
and  f  r  the  curious  execution  of  their  works. 
The  bird,  how  unvaried  in  the  choice  of  the 
matter  she  employs  in  the  structure,  or  in  tiie 
situation  sba  has  chosen  for  her  eyrie  or  nest ! 
Insects,  most  exquisitely  artful  in  the  execution 
of  their  little  works,  for  the  accommodation  of 
their  swarms,  and  the  lodgment  of  their  stores; 
how  aooomplished  in  their  first  and  leaat^xperi- 
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enoed  attonpitl  how  ttoifem  uid  nneluuiged 

in  the  last!    Natare  appears  to  have  given  to 
the  other  animals  a  specific  direction  to  the 
m^ns  they  are  to  employ,  without  any  rational 
ooooeptum  of  tho  end  tat  whieh  tlwj  wn  to 
employ  them."   Thus,  the  working  bees,  from 
the  creation  of  the  world,  have  always  con- 
structed edifices  of  great  ingenuity,  upon  prin- 
ciplet  dodnood  from  the  highest  bnuidbMe  of 
geometry,  for  the  purpose  of  lodging  and  nourish- 
ing a  posterity  which  is  not  even  their  own. 
"  It  is  a  curious  mathematical  problem,"  ob- 
lervee  Dr.  Beid,  ''at  what  praeiM  angle  three 
planes  which  compose  the  bottom  of  a  cell  in  a 
■     honey-comb  onght  to  meet  in  order  to  make  the 
greatest  saving,  or  the  least  expanse  of  material 
1    and  labour;  and  thie  it  the  very  angle  in  whieh 
j    the  three  planes  in  the  bottom  of  a  cell  do  actu- 
I    ally  meet.    Shall  we  a^V  here,  who  taught  the 
boe  the  properties  of  solids,  and  to  resolve  the 
problemi  of  maxima  and  euhtiiwl  We  need 
not  say  that  bees  know  none  of  theee  tlungi. 
They  wort  raost  j^comctricallr,  somewhat  like  a 
child,  who,  by  turning  the  handle  of  an  organ, 
makes  good  music,  without  any  knowb^gu  of 
music.  The  art  ii  not  in  the  child,  bat  in  ant 
who  made  the  organ.    In  like  manner,  when  a 
j    bee  makes  its  oomb  so  geometrically,  the  geome- 
try it  not  in  the  bee,  but  in  that  GImt  Geome- 
trician who  made  the  bee.  and  made  all  things 
in  number,  weight,  and  measure."    Tfie  solitary 
bees  and  wasps  construct  very  complicated  nests 
for  the  reception  of  tlieir  e^s.  From  each  egg 
there  proceeds  a  worm  which  has  never  eeen  its 
,     mother,  which  knows  not  the  stmctnrp  nf  the 
prison  enclosing  it ;  and  yet,  after  it  has  under- 
gone its  metamorphosis,  will  construct  another 
nest,  precisely  similar,  to  oontain  its  own  egg. 

No  satisfactory  explanation  can  be  given  of 
the  phenomena  of  instinct,  except  we  admit 
j  that  these  animals  pcescss  some  innate  and  con- 
stant internal  power,  which  determinee  them  to 
■  act,  in  the  same  manner  as  when  they  are  influ- 
enced by  ordinary  and  accidental  sensations. 
Instinct  haunts  them  like  a  perpetual  reverie  or 
▼ttion ;  and  all  the  aotione  proceeding  theveftom 
may  be  compared  to  thoae  of  a  man  welkiag  in 
his  sleep. 

Some  of  the  principles  which  urge  mammalia  to 
act  are  evidently  of  the  uimplest  kind.    The  cries 

iof  HI)  infant  when  in  pain  or  iu  want  oi  assitttance, — 
the  determination  of  a  aewly-honi  animal  to  the 
I     brpa«t  and  the  action  of  siirkirp, — the  flight  of  a 
\     voting'  iuiimal  wlieii  iitdueiiccd  by  tear,  ultliough  it 
r     lins  hud  no  t>x|)erience  of  danger, — its  resistance 
when  we  attempt  to  seise  it,  —  the  attention  of  an 
animal  just  bom  to  the  cries  of  its  mother,  are  all 

actions  of  thi-i  kinrl.     '^^Tlethi'r  •iinijiir  rr  rotnplex, 
they  arise  previuuii  to  all  ex|>erit:iict' ;  and  have  been 
'     regarded,  by  the  common  consent  of  all  naturalists, 
j    as  purely  instinctive.    They  proceed  from  an  irre* 
' ;  MStible  and  uniform  internal  power,  whtrh  leads  in» 
I      variably  to  the  same  rour>e  (  f  n  i ;         But  all  tlie 
i     actiono  of  animuU  are  not  oi  thi^  uniturm  description. 
The  dcg obeys  and  does  not  fly  from  the  whip  which 
hb  master  raiiei  to  chastise  him.  Uc  seeks  for  the 


direct  whid  1^  been  pointed  out,  instead  of  re- 
maining ij»difli»rcnt  to  the  order  be  has  recrived.  If 
be  be  confined  in  a  ca>;e  with  wooden  bars,  he  a  tf\- 
tated  with  rage  and  attempts  to  destroy  them;  livt 
if  they  are  made  of  iron,  be  lies  down  rtsip»ei  to 
confinement.    All  these  actions  are  intelUgeat;  ad 
it  is  the  verv  nature  of  this  intelligeiice  that  it  n 
rapahle  of  being  modified  by  experience,  andofcut'- 
furining  itself  to  the  variable  circunistanre*  whici  ir- 
cite  it  to  act.   Other  iostaoces  of  intelhgcnet  mq 
be  nmtiooed.  ^Vhen  a  hone  has  to  dMose  belwci 
two  roads,  of  uhirh  one  i§  known  to  him,  he  aliwjs 
tiike^i  the  latter,  however  long  tb«:  period  of  tine  . 
since  he  may  have  travelled  thereon.    Tbed^f  ln|S 
before  his  master,  and  loads  him  with  carcSMS,  ms 
he  sees  him  preparing'  to  go  out,  and  wiihfs  ta  ss^  ' 
rorn[i;iri\  liiiii.     Tlu'  -;-iiiu'  animal  confines  the  dork, 
wbicli  ha*  been  intrusted  to  bis  care,  within  tkt 
precise  linnita  aiariicd  o«t  by  bis  master.  Tbe  «aV 
attacks  his  prey  openly  and  by  force  when  in  tb«  r^ 
cesses  of  tbe  forest ;  but,  if  he  be  in  the  neigbbour-  , 
hood  of  a  villajfe,  he  approaches  it  caiitiot»ly  swl 
attacks  it  by  surprise.    All  these  actions  sic  ni-  ; 
dently  intelligent  and  not  instiMtiTV.  The  digbtM  '• 
cirriji);-t,ince  wonhl  have  iniiuced  the  horse  to  tikr  [ 
the  roHii  which  be  had  not  previously  travelM.  V  ■ 
the  dog,  by  bis  disobedience,  had  offended  hit  ati»- 
ter.  iostaad  of  kMuing  before  bus  witbjori  kewMM  i 
croacb  and  trenble  at  his  feet.    We  atoo  knew  tkt  | 
he  acquires  tlie  remarkaMK  fulrnt  of  j^uariJirf  tt? 
dock  entirely  from  a  previouii  education,  sad  id  bt-  | 
iag  trained  expceasly  tor  that  purpose.  Ontb«(M»- 
trary,  it  is  tbe  common  character  of  instinctive  se- 
tions  to  be  fixed  and  invariable  T  to  be  con»caBd; 
produced  by  the  same  causes  and  the  same  conritnii 

We  accordincly  consider  tbe  following  actiou  tt 
instinctive; -.tbe  iog,  when  he  hides  wider  inaoi 
thi"  remains  of  hi«  meal;  the  horse  and  reindrff, 
when  they  remove  with  tbetr  hoofs  tbe  snow  «bicb 
cover*  the  earth,  to  expose  the  food  of  which  tbtr 
are  in  want; — the  cows,  when  tbej  eooB  tMetkt 
in  a  circle,  upon  the  approach  of  an  enemy,  wia  thor 
headK  and  horns  in  the  circumference,  and  thtircal«« 
in  tbe  centre;  tbe  beavers,  when  they  builii  csIkm 
and  construct  dykes, — when  tbe^*  cut  tbe  wooioHp  ' 
sarjr  for  their  edifices,  an^  repair  tbe  ranges  vhiit 
time  or  an  enemy  has  occasioned  to  tbeir  boW- 
h)^s  ;  the  rabbit,  when  it  excavates  its  liurmn  - 
ihe  bird,  when  it  constructs  its  neat.  All  these  m- 
tions,  and  many  others,  are  presented  to  as  «A  • 
certain  degree  of  uniformity,  essentially  tbe  ^tot  'v> 
all  its  more  important  particulars.  Tbe  dog  hitie*  h\i 
food  with  the  same  blind  instinct,  although  its  wper- 
abundant  sepply  renders  anch  a  pfccaatieii  anueco- 
sary.  The  horse  or  rdndeer  that  uneorers  tbe  grsaM 
mois  concealed  under  the  snow,  dof  tie  ^JU^f  tbinf 
when  he  sees  tbe  snow  for  the  first  tune,  awl  prior  lo 
all  experience;  he  acts  in  tbe  same  manner  aher  t 
meal  as  when  oppressed  with  hunger.  The  besitr 
builds  iu  all  situations,  under  the  closest  confiiius^ 
H*  well  a."*  when  in  the  enjoyment  of  the  greatest  lib- 
erty ;  when  in  tbe  possmion  of  the  most  confortablt 
abode,  as  well  as  when  in  mrant  of  ^1  shelter.  Tb< 
cows,  whieh  exhibit  nutch  intre^tiity  in  defewlipf 
their  young  when  in  a  herd,  do  not  cbai^ge  tbeu  piw 
of  defence  though  surprised  in  a  small  party, 
when  this  method  becomes  wholly  insuflkient.  Tbt 
rabbit  which  takes  so  mtidi  pauis  to  borrow  its  »* 
treat,  knows  not  how  to  conceal  it,  or  to  sdapt  it* 
couatruction  to  the  changes  of  the  seasons,  to  tbt 
circumstances  of  the  place,  or  to  tbe  nature  of  its 
enemies.  '1  be  lower  classes  of  animals  preseat  ia> 
stances  still  more  striking  and  extraordhwry  flf  W 
blimli  r  ^  of  their  instincts. 

I  poll  considering  all  tbe  instinctive  actiom  ot  •"** 
raaU,  we  find  that  these  are  of  a  nature  wrydtKw^ 
firom  their  intelUgeat  acts.   Instincts  an  essfOM" 
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or  exhibit  tbemselvet  only  at  certain  periods;  they 
are  alway*  of  •  Umiitad  number  in  each  apeciea,  but 
they  go  on  increasing  greatly  in  number  and  import- 
ance among  the  lower  classies  of  aoiinaU,  generally 
in  f)rnpiirtioii  as  their  organization  ditfera  from  that 
of  the  human  race.   Niuneroas  instances  might  be 
adduced  in  support  of  fl»«ae  views.  We  at  once  per- 
ceive an  immense  difftTf nrr  hetween  tbo~r  intellit'rr  t 
actions  which  have  already  been  enumerated,  alike 
remarkable  for  their  complexity,  and  those  involun- 
tar/  instincts,  always  of  great  simplicity,  which  are 
oeeukmed  by  fear,  paspion,  desire,  or  hunger.  The 
latter  seem  purely  or^wv.r, — tli:it.  i-.,  thr-y  result  from 
the  direct  influence  of  a  superior  power, — while,  to 
the  former,  intelli^nce  appears  indispensable.    It  is 
also  only  at  certain  periods,  and  for  a  limited  time, 
that  these  animals  seek  their  females,  prepare  their 
Hho  lc-,  or  construct  their  nests.     The  dog,  the 
horse,  and  the  bull,  present  £bw  actions  which  can  be 
regarded  M  instinctive:  yet  tlieir  Hvee  pen  on  with 
considerable  activity.  Their  i n  t  e  1 1  i c^c n  t  actions  nearly 
fill  up  their  entire  course,  and  are  sufficient  for  the 
namerous  mtuattons  in  which  they  are  placed.  We 
can  pereeive  a  trace,  among  tlie  mammaiia.  of  that 
dinrinntion  of  intelligence  which  reeulta  from  the 
prcv.'^'e'iir!.  iif  tlir  iDstinctive  acts.    The  dog  present  ^ 
a  great  number  of  intelligent  actions,  and  only  a  small 
number  of  instincts.    The  ball,  on  the  contrary, 
leads  an  active  life  within  very  narrow  limits;  and 
though  his  instincts  are  not  positively  numerous, 
they  become  relatively  bo,  when  compared  with  the 
verv  small  number  of  ois  intelligent  actions. 

Bat  tlie  marked  diffiervnee  between  intelKgenee  and 
instinct  bpromes  still  morp  striking  when  i.\e  extend 
our  views  beyond  the  limits  of  the  mammHiia,  and 
consider  the  entire  animal  kingdom.  It  ie  then  we 
shall  perceive  that  the  quadrumana  and  carnassiers, 
which  stand  at  the  head  of  the  list,  may  almost  be 
styled  intellectual,  if  compared  to  animals  of  the 
lower  divisions,  whose  entire  existence  appears  to 
be  swayed  by  a  uniform  and  constant  fbree.  Indeed, 
were  not  ill  final  botwren  mental  and  material 
phenomena  altogether  uiadmissihle,  we  would  be  dis- 
posed to  compare  the  instincts  of  the  inferior  animals 
to  thoitt  inert  powers  of  Mature  which  form  the 
prime  movers  <n  our  own  machinery.  The  most 
conjplir  ifpd  instinct  of  the  dog,  requiring  for  its  ful- 
filment the  concurrence  of  the  greatest  number  of 
intelligent  acts,  appears  absolutely  nothing  in  com- 
parison to  actions  of  this  nature,  which  may  be  seen 
in  the  invertebrated  animals,  but  chiefly  atnong  the 
insects.  In  the  dog  and  other  mammalia  of  the  higher 
orders,  that  instinct  which  urges  them  to  store  up 
provisions  fbr  future  want,  shows  itself  only  in  a  few 
isolated  acts.  Among  th  -  iii-crt--,  on  the  contrary, 
their  entire  existence,  however  varied  it  may  appear, 
seems  composed  only  of  one  single  invariable  action, 
from  which  nothing  external  can  divert  them,  and 
to  which  they  seem  invincibly  urged  bjr  a  superior 
power.  None  of  tin-  niLirnmalia  exhibit  in  anv  of 
tbeir  actions  such  a  combination  of  sagacity,  tore- 
sight,  and  skill,  as  might  have  been  inferred  from 
the  industry  of  the  bee,  did  we  not  see  in  its  ac- 
tions, proofs  of  the  existence  of  a  mind  not  lU 
own.  Were  man  incapable  of  receiving  evidence  of 
a  Creative  Power  in  his  own  cmstitutum,  be  must 
read  it  in  that  principle  which  urges  these  lower 
aniiiittlii  to  perform  a  complicated  course  of  actions, 
continuing  for  days'and  months,— ever  directed  to 
one  end,  and  that  end  invariably  the  same.  He  must 
perceive  that  wisdom  is  not  the  sole  property  of 
man,  when  he  finds  profound  combinations,  calcula- 
tions of  the  greatest  complexity,  and  the  most  inge- 
nious views,  urging  these  lower  animals  to  work 
with  a  degree  of  perfection  which  all  his  Icaminir 
and  exp(r:i  ru  e,  accumullUed  fiw  a  long  OOUrse  of 
ages,  can  scarcely  equal. 


Although  we  have  said  that  intelligent  actions  may 
be  varied  at  the  pleasure  of  the  animal,  while  the 
instinctive  actions  are  irresistible,  these  assertions 
must  be  understood  \nth  some  qualification.  While 
performing  an  instinctive  action,  the  animal  always 
preserves  the  power  ot  using  its  senses,  and  of  exer- 
cising its  intelligence  to  the  degree  natural  to  its 
^pi  rie^,  and  employs  both  i':  the  manner  most  fa- 
vourable  for  the  execution  ot  that  instinctive  action 
to  which  it  is  actuated.  An  animal  is  capable  of 
exeretsing  ita  intelligence  in  a  degree  inversely  pro> 
portional  to  the  force  of  its  instinct.  As  the  instinc* 
tive  wants  become  urgent,  its  intelligence  appears 
more  fettered.  There  is  no  comparison,  for  exam- 
ple, in  the  degree  of  instinctive  force  between  the 
oamster  {Crici'tus),  which  stores  up  magazines  of 
provisions  for  the  winter,  and  the  dog  who  hides  his 
superabundant  food.  Nothing  could  divert  the  ham- 
ster from  its  purpose;  the  slightest  circumstance 
would  cause  the  dog  to  neglect  that  precaution. 

Having  pointed  out  the  difference  between  intel- 
ligent and  instinctive  actions,  vve  now  come  to  draw 
the  proboUo  Bm  of  demarcation  between  the  intel- 
lectual powers  of  man,  and  the  intelligence  of  the 
lower  animals.  We  evidently  pereeive  that  animals, 
especially  the  higher  i  I  i^m  -.  !iii>,  i"  tin  |io,',erof  at- 
tention; that  tbeir  senses  require  impresiiions  analo- 
gous to  those  we  are  conscious  of  experiencing  in 
OUrselvr>;  that  their  ideas  follow  each  other  in  a 
certain  regular  order  constituting  a  train  of  thou^'lit; 
that  a  former  idea  can  be  recalled;  that  their  ideas 
are  variously  associated  i  and  that  they  can  form 
ioiiie  coodndoBa.  Thia  atoms  to  be  tlie  extent  of 
their  powers.  We  are,  of  course,  reduced  merely 
to  conjecture  the  intensity  or  qualities  of  their  sen- 
sations or  perceptions,  and  are  therefore  unable  to 
point  out  those  qualities  of  bodies  which  can  be  per- 
ceived by  man  alone.  There  is,  however,  one  curi- 
<ni-  circumstance  which  may  he  noticed  in  regard  to 
the  sense  of  hearing.  With  animaU  it  is  a  sensation 
and  not  a  perception;  In  other  wordi^  they  are  una- 
ble to  refer  sounds  to  an  external  cause.  If  h  wild 
bull  or  horse  feel  himself  struck  violently-,  be  makes 
no  mistake  as  to  the  cause.  He  rushes  immediately 
at  the  person  who  has  iniietcd  the  blow,  even  when 
struck  only  witii  a  stone  or  oAer  projectile,  just  as 
the  wild  boar  rushes  upon  the  hunter,  whose  rifle- 
ball  has  struck  him.  But  when  captive  aiumals,  in 
course  of  tanfing,  are  tormented  by  a  drum  or  trum- 
pet to  prevent  them  from  sleeping,  they  have  no 
perception  either  of  the  instrument  from  which  the 
sound  proceeds,  or  of  the  person  who  plays  it.  They 
suffer  passively,  as  if  b^  some  internal  injury,  where 
the  cause  of  the  evil  is  within  themselves.  It  is 
curious  that  their  head  and  ears  are  notwithstand- 
ing directed  iustantaneouslv  to  the  precise  quarter 
whence  the  sound  proceeds.  It  is  different  with 
the  sensation  of  colour.  The  bull  rushes  at  a  piece 
of  red  cloth,  in  the  same  manner  as  he  would  have 
dojse  at  nn  ,i.>r.,ii!iirit ;  frnm  which  wc  may  infer,  that 
when  the  borjiie  and  bull  are  unable  to  refer  a  sound 
to  its  proper  cause,  it  is  owing  less  to  ^e  distance 
which  separates  them  from  the  instrument,  than  to 
the  peculiar  nature  of  the  sense  of  hearing.  In  other 
respects,  they  generally  seem  to  have  the  same  senses 
as  ourselves,  and  to  perceive  analogous  qualities  in 
boiKei.  Thdr  motions  result  from  the  qualities  of 
their  sensations;  thrv  attempt  to  fly,  to  defend 
themselves,  to  seize,  or  to  attack,  according  a«  they  are 
moved  by  pleasure  or  pain.  Being  capable  of  forming 
certun  relations  to  roan  of  a  benevolent  or  malevo- 
lent character,  they  acquire  a  nmrked  atfection  tor 
those  who  treat  them  well,  and  a  determined  hatred 
to  their  tormentors.  Some  species  form  an  attach- 
ment for  each  other  solely  from  the  haMt  of  living 
together  for  some  time,  and  frequently  their  mutual 
hatred  arises  from  mere  caprice.   Tb^  dispositions 
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tr«iuppose  memory,  and  at  least  some  confused 
nowledge  of  the  relationt  of  tboae  qualities  which 
distinguish  one  person  from  another.  They  exhibit 
the  internal  aftection  of  the  moment  by  external 
signs,  which  are  in  general  very  like  those  employed 
by  man  for  the  same  purpose. 

The  mammalia  acquire  from  experience  a  certain 
knowledge  of  natural  objects, — of  those  which  are 
safe  or  dangerous;  they  avoid  the  latter  in  conse- 
quence of  this  experience,  and  of  that  memory  from 
which  it  is  derived,  without  being  determined  by  an 
instinctive  attraction  or  repulsion.  This  experience 
enables  them  to  infer  the  consequence  of  their  own 
conduct,  when  domesticated.  They  know  that  a 
certain  action  will  be  punished  by  their  master,  and 
that  a  contrary  one  will  be  rewarded.  Their  final 
determination  does  not  proceed  from  any  internal 
attraction,  but  often  in  direct  opposition  to  some 
very  powerful  instinct,  and  from  the  sole  knowledge 
of  the  reward  or  punishment  which  will  follow. 
This  knowledge,  besides  memory,  also  presupposes 
a  power  of  reasoning  from  analogy,  or  of  inferring 
that  similar  causes  produce  similar  effects.  Knowing 
well  the  power  of  their  master,  that  he  can  cither 
punish  them  or  not,  they  assume  before  him  a  suppli- 
cating air,  on  perceiving  him  to  be  angry.  Their 
passions  and  emotions  react  upon  their,  in  voluntary 
functions  in  precisely  the  same  manner  as  with  man. 
Surprise  stops  their  respiration ;  they  tremble  with 
fear;  terror  throws  them  into  a  cold  perspiration; 
and  love  agitates  their  frames.  They  may  be  cor- 
rupted or  improved  by  domestication.  Habits  of 
ease  or  luxury  create  in  them  artificial  wants  un- 
known in  the  fields  or  woods.  Education  mav  tit 
th«!m  for  actions  for  which  they  are  not  adapteJ  by 
their  structure.  By  proper  training  they  may  be 
rendered  docile,  mild,  and  active;  or,  if  insproperly 
managed,  they  may  become  more  obstinut^e,  passion- 
ate, stubborn,  or  lazy,  than  Nature  had  formed  them. 
Race-horses  give  evident  proofs  that  they  are  actu- 
ated by  emulation,  and  dogs  dispute  with  each  other 
for  the  caresses  of  their  master.  The  jealousy  of 
the  latter  does  not  merely  relate  to  the  possession  of 
their  food  or  other  enjoyments  wholly  physical,  but 
also  to  the  benevolent  affections.  The  natural  lan- 
guage of  the  mammalia  enables  them  to  explain  to 
each  other  the  wants  or  sensations  of  the  moment, 
and.  in  their  intercourse  with  man,  they  understand 
that  more  complicated  language  by  which  he  makes 
known  his  commands.  Not  only  do  the  young  know 
the  cry  of  their  mother  when  she  gives  notice  of  ap- 
proaching danger,  but  they  comprehend  a  number  of 
artificial  words  used  by  man,  and  act  in  consequence. 
We  have  been  acquainted  with  a  gentleman  who 
spoke  to  his  dog  only  in  the  French  language.  The 
animal  would  go  home,  or  leave  the  room  at  his 
master's  command  if  announced  in  the  common 

Ehrase,  but  would  remain  undecided  and  look  into 
is  face  with  eyes  of  inquiry  when  the  order  Mraa 
given  in  an  unusual  style  of  language.  Some  species 
and  genera  have  very  great  powers  of  imitation. 
There  can  be  no  doubt  that  all  the  lower  animals, 
without  exception,  are  unconscious  of  their  exis- 
tence, and  incapable  of  reflecting  upon  their  own 
condition.  They  cannot  turn  their  thoughts  within 
themselves,  and  consider  what  it  is  that  they  see, 
feel,  think,  and  perform.  The  acts  of  their  minds, 
like  the  movements  of  their  boilies,  are  the  mere 
result  of  external  causes  or  of  internal  instincts, 
'i'hey  cannot  form  the  notion  of  liberty,  for  this  can 
only  be  acquired  by  reflection.  For  the  same  rea- 
son, they  are  not  moral  and  accountable  creatures. 
Indeed,  it  is  chiefly  to  the  want  of  abstraction — of 
that  power  by  which  man  forms  general  ideas,  and 
arrives  at  general  conclusions,  that  the  inferiority  of 
the  lower  animals  may  be  attributed. 
Matiy  philosophers,  and  especially  Coadillac,  ima- 


gined that  animals  can  reflect;  and  they  founded 
their  views  upon  those  invariable  actions  which  we 
have  regarded  as  instinctive.  But  there  appeani  to 
be  an  evident  contradiction,  in  attributing  a  constant 
and  seemingly  necessary  action  to  a  power  such  aa 
reflection,  which  presupposes  liberty.  It  is  also 
evident,  that  if  a  dog  concealed  his  food  from  really 
foreseeing  the  chance  of  future  want,  or,  in  other 
words,  from  reflecting  upon  his  former  necessity,  and 
considering  the  probability  of  its  recurrence,  be 
would  not  have  confined  himself  merely  to  set  aside 
a  supply  of  provisions,  but  would  have  taken  means 
to  provide  shelter,  a  manger — in  a  word,  to  procure 
a  supply  for  satisfying  all  his  wants.  This  method 
of  reasoning  is  conclusive  against  our  regarding  in- 
stinctive actions,  which  are  always  partial  and  lim- 
ited in  their  application,  as  the  result  of  reflection. 
Other  philosophers,  imagining  that  the  power  of 
reflection  was  usually  proportioned  to  the  force  of 
their  original  desires,  thought  that  the  instincts  of 
animals  might  still  be  owing  to  reflection,  as  they 
might  depend  for  their  exercise  upon  the  force  of 
the  wants  or  likings  of  the  animal.  But  if  this  were 
the  case,  the  results  of  reflection  would  be  seen  in 
their  roost  trifling  attachments  or  likings,  as  well  aa 
in  their  most  pressing  wants;  and  this  does  not  agree 
with  ol)served  facts.  It  is  certain,  that,  for  animals 
generally  to  satisfy  their  appetite  for  food  is  of  the 
greatest  importance,  and  exercises  the  most  powerful 
influence  over  each  individual.  Also  it  appears  much 
more  indispensable  for  their  existence  that  it  should 
be  satisfied  than  the  want  of  shelter.  Yet  we  see 
many  animals  continuing  to  dig  burrows  and  retrcatsi, 
or,  according  to  this  theory,  appearing  to  foresee 
the  necessity  of  providing  shelter,  and  yet  the 
same  animals  do  not  foresee  that  which  ought  to  be 
most  urgent  with  them,  the  necessity  of  laying  by  a 
supply  of  food  for  future  use.  All  other  attempts 
to  explain  the  actions  of  animals  in  a  general  man. 
ner,  and  without  admitting  particular  faculties,  are 
equally  objectionable,  and  the  same  thing  may  be 
observed  in  reference  to  instinctive  actions. 

To  avoid  the  contradictions  which  have  been  here 
pointed  out,  some  philosophers  have  thought  that 
the  instinctive  actions  of  animals  proceeded  from 
some  peculiar  form  of  the  brain.  When  stated  in 
the  above  simple  form,  this  theory  presents  many 
difficulties.  Its  partisans  have  pointed  out  what 
they  conceive  to  be  the  particular  forms  which  mani- 
fest  instincts,  and  have  collected  many  striking  coin- 
dences  in  support  of  their  views.  We  find,  it  is 
true,  in  the  structure  of  their  brains  certain  forms 
which  are  in  some  manner  connected  with  the  inteU 
ligent  functions;  but  their  experiments  have  not  yet 
demonstrated  these  functions,  and  the  extreme  diffi- 
culty of  such  a  task  >\-ill  long  render  it  impossible. 
In  the  meantime,  it  is  useless  to  occupy  ourselves 
with  suppositions,  which  are  ever  liable  to  be  over- 
turned by  future  inquiries. 

There  is  a  class  of  phenomena  very  different  from 
the  preceding,  which  are  founded  on  more  certain 
analogies,  and  throw  some  light  upon  the  connexion 
between  intelligence  and  instinct.  We  allude  to  the 
remarkable  eifocts  of  habit  in  transforming  an  intel- 
ligent  into  an  instinctive  action.  When  a  man,  who 
has  perhaps  studied  with  great  care  some  treatise  on 
the  art  of  horsemanship,  attempts  for  the  first  time 
to  mount  a  horse,  none  of  his  attitudes  or  move- 
ments, notwithstanding  all  his  science,  are  what  they 
ought  to  be.  liis  body  falls  behind  or  before  when 
it  should  be  in  a  vertical  position.  His  limbs  are 
shaken  when  they  ought  to  remain  motionless.  In  • 
word,  there  exists  no  harmony  between  his  own  mo- 
tions and  those  of  the  horse.  At  first,  it  is  only  by 
a  great  effort  of  the  mind,  that  he  can  |)erforai  any 
one  of  the  requisite  movements;  afterwards  he  ia 
able  to  execute  two  motions  at  unce,  and  at  length 
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be  performs  them  all  limulUneouiljr.  But  after  a 
little  practice,  tb«  eflim  of  the  mind  become*  le!*<( 


docility  and  snrprising  capability  of  receiving  in- 


,  r    .  rV-        T  r    .   .r        structioa,  that  birda  have  higher  mentftl  endow 

necps-ary,  be  cea^^es  to  pay  aiiy  artrr  fion  to  the  ar  t.  >        *     u       ^  u        j  j-    i     •  i 


In  a  word,  it  it  no  longer  an  int<'iligent  action,  but 
it  becomes  instinctive.  If  the  horse  inHke  a  move- 
ment in  opposition  to  the  bridle,  instantly  the  motion 
of  the  horse  communicatee  to  the  body  of  its  rider 
that  comitermotion  proper  to  restore  the  equilibrium. 
Ihis  is  done  also  without  the  aUgbtctt  raflMtion, 
like  the  winldnf  of  the  eye.  or  the  torn  of  the  bead 
when  a  blow  is  threatened.  The  pow^•^  of  reflection 
would  arrive  too  Lite  for  the  desired  purpose,  and  it 
i»  therefore  supplied  by  an  action  purely  instinctive. 
Thaae  diflor  from  the  other  kind  of  instinctive  ac- 
tioM  onlj  tn  tbdr  origin,  being  acquired  by  habit, 
instead  of  being  imjMUted  by  nature. 

The  traniifofmation  of  intel%ence  into  instinct  is 
capable  among  many  animali  of  being  transmitte<l  to 
their  descendants.  We  are  assured  that  when  rab- 
bits  are  kept  for  a  long  course  of  years  in  places 
uhere  they  arc  unable  to  burrow,  they  give  birth  to 
races  which  are  not  naturally  dispoted  to  form  theae 
subterranean  retraati.  Leroy  inform  w  tibat  young 
foxes,  born  in  countries  which  are  thickly  peopled, 
situw.  even  before  quitting  their  kennel,  a  much 
greater  degree  of  cunning  and  prudence  than  those 
living  ia  eoantrie*  mniilMibited  by  man,  and  where 
they  have  leir  enemies  to  fear  or  to  avoid.  Certain 
races  of  dogs  are  ii.iturally  adapted  for  hunting,  to 
which  they  betake  themselves  tostinctivelv,  and 
without  any  training,  while  otbar  kind*  ot  dofs, 
such  as  the  bull-dog,  do  not  course  naturally. 

Instiaut  has  been  wisely  bestowed  upon  ani- 
mals by  the  Cretlor,  to  supply  the  defbelt  of 
their  understandings,  the  want  of  bodily  force  or 
fecundity ;  and  thus  tho  continuation  of  each 
species  is  secured  to  the  proper  extent.  There 
is  no  ^Ue  mark,  In  the  oanfomietfoii  of  an 
animal,  by  which  we  oan  Moertain  the  degree  of 
instinct  which  it  possesses.    But  ?o  far  as  obser- 
vation has  hitherto  extended,  the  degree  of  in- 
telligenoe  seems  proportioned  to  the  idetive  rite 
of  the  brain,  and  especially  of  its  hemispheres. 
Without  venturing  to  dt  cide  upon  this  point,  we 
mast  remark  tliat  the  latter  assertion  has  been 
controTerted  hjmanjreoent  obeervers,  eqieoially 
by  Dr.  Herbert  Mayo,  in  his  valuable  *  Outlines 
of  H  unian  Physiology.*   *'  It  docs  not  appear," 
he  remarks,  "that  an  increase  in  the  absolute 
weight  of  the  brain  confers  a  superiority  in  men- 
tal endowments.   Were  this  the  case,  the  intel- 
lects of  the  whale  and  uf  tfiL-  elephant  sli'-)uld 
exoel  the  rational  nature  of  man.    Neither  does 
the  rehitive  weight  of  the  brain  to  the  whole 
body  appear  the  meaniTe  ef  mental  wperiofi^f. 
The  weight  of  the  fiuman  brain  is  but  one  thirty- 
fifth  part,  while  that  of  a  canary  bird  is  one- 
fourteenth  part.  Nor  in  conjunction  with  parity 
of  form,  mid  itraetttie  even,  doM  tiiie  lebtien 
appear  of  any  value.   The  eagle  is  probably  as 
i^gacious  as  the  canary  l>ird  ;  but  the  wf  ight  of 
the  bnttn  is  but  one  two-hundred-and-aixtieth 
pnrt  of  He  entire  weight.**    '*We  nuqr  next 
inquire,"  he  proceeds,  "whether  an  increasing 
number  and  complication  in  the  parts  of  the 
brain  is  essentially  connected  with  improved 
mental  fimetiona.  The  first  instanese  whkh  ooour 
to  the  mind  are  in  favour  of  the  atfimiatife  of 
thin  aappoaition.  It  mny  be  in£Bnred«  firem  their , 


ments  than  &&h  ;  and,  accordingly,  in  place  of 
thenodnloeof  thefishce*  btnin,  wUeh  eie  aoaroelj 

more  than  tubercles  to  originate  nervpK,  hird&  pos- 
sess an  ample  cerebrum  and  cerebellum  {or  lobes 
of  their  braiu But  in  pursuing  this  argument,  if 
we  oompnre,  entile  other  hand,  the  brain  of  birds 
with  those  of  alligators  and  tortoise?,  wo  find  no 
striking  difference  or  physical  superiority  ui  the 
former  over  the  latter;  yet  in  meutal  develop- 
ment, the  tortoise  and  alligator  are  probably 
much  nearer  to  fish  than  to  birds.  The  iiutantia 
cnicis  (or  decisive  experiment),  however,  upon 
this  question  is  found  in  the  comparison  of  the 
brain  of  the  eetaoeone  wiammelia  (mdi  as  whalee 
or  dolphins),  with  the  human  brain  on  the  one 
hand,  and  with  that  of  fish  on  the  opposite." 
"  The  cetaceous  mammalia,''  he  observes,  have 
brains  whieh,  beiidea  being  of  largo  sine^  are 
nearly  as  complicated  as  those  of  human  beings ; 
they  might  therefore  be  expected,  if  the  opinion 
which  I  am  combating  wore  true,  to  manifest  a 
remarkable  and  distingvidiing  degree  of  saga- 
city. Endowed  with  a  brain  approaching  nearly 
in  complexity  and  relative  size  to  that  of  man, 
the  dolphin  should  resemble  in  his  habits  one  of 
tlie  tnnslbnned  personages  in  eastern flible,  who 
oontinned  to  betray,  under  a  brute  disguise,  his 

human  endowments.  Pomethinf^  there  ehould 
be  very  marked  in  his  deportment,  which  should 
stamp  Ids  essential  diveislty  fifom  the  fishes  in 
whose  general  mould  he  is  east.  His  habits  too, 
not  shtinninp  human  society,  render  him  espe- 
cially open  to  observation;  and  the  olass  of  men 
idle  have  the  eonstant  opportnnity  of  watdiing 
his  gambols  in  the  deep,  are  famed  for  their  cre- 
dulity, and  delight  to  believe  in  the  nierrnaid, 
the  sea  snake,  and  the  kraken.  Yet  the  mariner 
sees  nothing  in  the  porpoise  or  the  dolphin  hot  a 
fish,  nor  distinguialMshim  except  by  hiaonwieldy 
bulk,  from  the  shoal  of  herrings  he  pursues.  The 
dolphin  shows,  in  truth,  no  sagacity  or  instinct 
above  the  carp,  or  the  trout,  or  the  salmon.  It 
is  probable  e?en  that  the  latter,  which  hare  bat 
the  poorest  rudiment  of  a  brain,  srrently  exceed 
him  in  cunning  and  sagacity.  I  am  afraid  that 
the  instance  which  I  have  last  adduced  is  saffi- 
efent  to  overtiirow  noet  of  tlie  isoeivBd  opinions 
respecting  the  relation  of  the  size,  shape,  and 
orgauirntion  of  the  brain  to  mentnl  development ; 
nor  is  it  easy  to  tiud  a  resting-pkce  for  conjeo- 
tofe  npen  this  sntjeeC** 

INSTINCT  (Social).  It  has  h  been  ad- 
mitted, that  the  love  of  society  is  an  original 
prmcipie  of  the  human  mind,  on;i  which  precedes 
all  refleotion  and  all  knowledgn.  "  Man,**  says 
Montesquieu,  "  is  bom  in  society,  and  there  he 
remains."  A  kind  of  instinct  overpowers  him, 
and  prevails  as  well  in  the  most  savage  hordes  as 
among  the  most  enltivatednatieos.  '*  Band  man 
to  the  solitude  of  the  desert,  he  is  a  pbtnt  torn 
(rom  his  roots.  The  tma  xenains,  it  is  true. 
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but  every  fncnity  decays ;  the  human  personage 
and  ch&racter  aiike  oea«e  to  exist."  Thii  instino- 
tiw  fedii^  it  eqiiillj  pramlMit  wnong  the  lower 
aniniAls  M with  man,  and  it  is  equally  nn  t  rigitiril 
principle.  It  can  neither  be  regarded  as  an  in- 
telligent phenomenon,  nor  as  the  result  of  habit. 
We  find  hat  •liglit  tmowof  the  tew  of  loeiety  in 
many  speoiM  which  possess  a  very  high  degree  of 
intelligence,  and  it  would  seem  tht\t  the  greatest 
as  well  as  most  remarkable  instances  ot  it  are 
found  itt  the  loww  obnes  of  aninali,  nioh  M  the 
insects.  The  prooft  that  it  is  not  the  result  of 
hiibit  are  eTmlly  convincing.  If  it  proceeded 
from  education,  or  from  the  inlluenoe  of  parents 
over  their  young,  theee  omeee  would  tet  with 
equal  force  upon  aU  uimals  which  are  depen- 
dent for  the  same  period  of  time  upon  their 
parents.  The  bears,  which  tend  and  bring  up 
their  young  equally  as  long  as  tlie  dogs,  end 
with  tiie  nine  tenderness  and  soUoitade,  oo^t 
then  to  be  equally  eociahle.  Yet  the  bear  is 
essentially  a  solitary  animal  Further,  we  find 
with  all  numunelte  that  the  inflnenoe  of  hftbit 
never  can  prevail  over  the  instinet  of  MtnrOf 
that  the  social  instinct  lies  dormant  in  some 
species  of  animals,  although  they  have  never  had 
an  opportunity  of  exeieiiing  it ;  and  that  it  dis- 
appeen  in  theee  spedea  which  are  not  intended 
for  a  permanent  state  of  society,  nlthonph  t!ie 
utmost  care  be  taken  to  preserve  its  existence. 
The  uniform  experienoe  of  the  menagerie  proves 
titet  nHunmelift)  nntnndly  sociable,  are  always 
ready  to  form  attachments,  although  brought  up 
from  their  earliest  moments  in  solitude.  M.  F. 
Cuvier  observed  this  fact  on  oomparing  dogs  with 
irery  forodont  wolfet,  both  kinds  being  reared  in 
the  strictest  solitude.  The  social  instinct  showed 
itself  in  the  do^^?  as  soon  they  had  recovered  their 
liberty.  On  the  other  hand,  young  stags,  which, 
in  the  tnt  yetfo  of  their  liinae,  formed  herda  and 
lived  together  in  society,  separated  permanently 
from  each  other  when  they  had  arrived  at  the 
age  of  puberty.  The  early  habits  and  the  social 
iutiiMt  of  the  bet  uentiooed  nniinele  beonme 
eqaaUx  eifoeed  bj  time. 

A  ^.ri  ;it  number  of  mammalia  form  i  oDi  exioiis 
which  are  necessarily  of  a  very  temporary  kind,  us 
they  are  fomded  onlv  upon  those  appetites  which 
Hi^ippp:^r  when  gratified.  With  thc'$e  species,  the 
males  anil  females  seek  each  other's  society  only 
during  the  ruttiiifj  season.    The  female  attends  her 

Iroung  with  the  utmost  affection,  and  defends  their 
iv«s  at  the  peril  of  her  own,  from  the  moment  of 
their  birth;  and  this  affectionate  repard  continues  on 
her  part  a»  long  a«  her  breaMts  are  capable  of  secret- 
ing milk.  Also  the  attachment  is  reciprocal  on  the 
part  of  the  offspring,  as  long  a«  they  require  her  to 
provide  for  their  wants.  Bnt  as  soon  u  the  rutting 
season  is  over,  the  males  absent  themselves;  a^t  kooti 
as  the  breasts  ot  the  mother  cease  to  secrete  milk, 
and  the  young  can  procure  their  own  food,  all  at. 
tachmenfc  is  at  an  end ;  the  temporary  union  is  dis- 
solved, and  they  live  apart  in  the  mo»t  perfect  state 
of  etitrtngement.  Then  the  slight  truce  uf  social 
habits  which  they  bad  contracted  in  their  infancy  is 
eibeed.  eadi  amnel  becooMi  a  solitary  individual. 


and  shifts  for  itself.  The  wants  of  the  one  sniiml 
form  the  prijidpal  obstacle  to  a  TiciRl  bour  m  >at;>- 
fying  iu  own.  ThisoppoMtioo  of  interest  bhnp  on 
enmity  and  war.  wUA  is  the  hdntusl  itsts  of  ill 
-(Mitary  animal*  in  respect  to  their  Own  ipecie*. 
Among  theiu,  force  is  the  only  la%v.  Tbe  feebler 
animal  avoids  the  stronger,  and  dies  in  its  torn  if  it 
cannot  find  a  still  more  feebk  amiaai  to  dutrojr, « 
another  solitude  to  inhabit.  This  b  the  onkr  of 
thinjfs  which  prevails  among  all  the  specie*  of  lie 
eat  tribe,  among  the  martins,  the  hyu;:iiL<',  mid  i;c 
bears.  We  find  it  in  all  those  aniiiuU  whirh  haw 
no  o'ber  wmiu  th;i'i  siich  as  tend  either  to  th«  ^t- 
servation  ot  the  iiidividual.  or  to  the  coatlSWieKf 
the  species;  and  these  passions,  po  far  from  bem^-  i!jc 
cause  of  the  social  instinct,  as  soo^  pcili^pkri 
have  imagined,  are  msnUiestly  opposed  to  all  «oqi] 
intercourse.  The  exampb-^  .vinch  have  ju»t  ben 
adduced  are  dforded  by  ainmai^  presenting  habit*  of 
the  most  solitary  hind.  Nature,  however.  do«  ihH 
pass  at  once  to  the  truly  social  species.  Other  asi- 
inals  possess  the  social  Instinct  in  diflerewt  defrw, 
and  modified  m.irc  ur  less  by  other  ii  ti:  -\  ^- 
find  traces  of  «  permanent  union  in  that  aitatxmt  i 
which  exists  between  the  wolf  and  his  fenule. «» 
beyond  the  rutting  time.  The  same  pair  *pp«r  w 
be  remotely  connected  to  each  other  during  tleir 
entire  Ufetime,  although  they  only  form  an  intiir.itf 
unioa  during  the  rutting  season.  At  otbw  tJi»» 
they  go  about  alooe,  eac*  seeking  its  own  bed,  sM 

if  tficv  1.0  sometime"?  •^'.■t-n  to  bu-it  in  compsay, g J* 
more  from  their  having  the  same  pursuit  ibsn  «■ 
any  social  feeUng.    The  influence  of  thc^e  ciw^ 
meetings  in  developing  the  social  insunci  i*  but 
slight,  and  hence  the  wolf  ewily  htm  a  cwfku 
M-(-Mi-„ition  from  his  coiii|).ir.ioit.    Tbe  roe-bac»- 
Cervua  capreoius,  arc  an  instance  ot  a  bibber  «- 
gree  of  social  instinct,  but  still  not  in  its  full  exter'. 
Among  these  animals,  the  male  and  femsk coirt»« 
always  tog:ether;  they  share  the  same  retl«*,W 
in  the  same  pastures,  and  run  the  samf  cbancw  c« 
fortune.    If  one  of  them  pcriah  tbe  other  Jo«  wj 
survive,  unless  it  esa  find  consolatioD  u  sDOtsw 
individual  of  a  different  sex,  and  in  the  mne  mm 
condition.    But  the  affccUon  of  these  w"™** 
each  other  is  exclusive;  they  do  not  differ  from  t-f 
soliury  animals  in  resoect  to  their  youflg.  >^"*^ 
always  separate  from  the  latter  as  soon  ss  thir  p 
sence  is  no  longer  indispensable  for  their  pre«rr«tM^ 
In  a  union  such  as  that  last  described,  the  mutux 
influence  of  the  two  individuals  is  very  hou^ 
There  i<;  neither  riva  Iry  nor  subordination,  sd4  twj 
acquire  habits  of  the  most  perfect  harmony.  ^ 
it  is  different  with  those  numerous  amtnal?  wmt- 
are  naturally  sociable,  and  live  together  in  bar,ui  «t 
troops,  although  their  individual  interests  s«  <>«« 
at  variance.     "\V<'  here  h-l-  the  -nrnl  P""<*P''|2 
full  extent,  and  to  a  degree  which  a»yt»«»w 
compared  to  human  sodeties.    It  is  not  mcrel)  c^- 
fined  to  the  union  of  individuals  in  a  fsmdy ; 
holds  together  numerous  fiimiUes,  and  P""*^ 
peace  among  hundreds  of  irufi .  iduals  of  eitber  it* 
and  of  every  age.    All  the  mdividuals  of  tbe 
herd  know  each  other,  and  are  mutusUj 
accordinr  to  the  rrlationa  which 
their  uiciiVKiual  (juaiities  have  estabbsbed 
them.    Harmony  reigns  until  s<  la  ^ 
appeers.   But  this  mutual  lecliag  exuts  on  y 
otbeTindlvidaals  of  tbe  same  beid.  A  *^'^^^J^ 
twA  r-  fused  admitt:uirL\  a Irr.ost  always tbeytsU  «rj 
Lim  as  ai»  enemy,  md  iU-treat*uent  u»uslly  eoof*^ 
him  to  fly.    On  the  other  hand,  with  evrry  .uu 
individual  the  love  of  society  b  a  want  ^^fj"^ 
be  satisfied.    At  first  he  follows  tbem  st  s 
he  grsdually  approaches,  and  for  the  wike  »  - 
admitted,  gives  up  his  natural  will  to       fr_  ' 
when  tbe  instbet  of  sel£>preserrstian  sifo 
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either  to  defend  himtelf  or  to  fljr.  We  nmjf  be  able 
to  exbibit  tbe  ttatc  of  lodctf  wbtch  prevwlt  in  the 

troops  of  wild  animals  by  tracing  the  life  of  a  vouiif!^ 
individual  from  its  birth  until  it  becomes  the  leader 
of  the  herd.    From  the  moment  that  it  oeeaea  to  be 
nourished  entirely  by  milic,  and  to  venture  out  of 
the  rin(^  under  the  conduct  of  its  mother,  it  begins 
to  rL'ro^'[i;sL:  ilic      rri nmding  localities,  its  food,  ai\d 
the  features  of  the  other  nterobers  of  the  herd.  The 
mutual  relations  of  the  latter  had  been  previously 
determined  by  the  incidents  of  their  >(ro\vth  anH 
educaliou,  and  these  same  causes  exercise  a  similar 
influence  upon  the  young  animal,  whose  progress  we 
are  now  tracing.   It  cm  neitber  tight  with  the  older 
amimlt  to  eetabltkb  ite  rapenority.  nor  can  it  avoid 
them  by  deserting  the  her<i;  it  is  not  strong  enough 
fur  the  former  course,  and  it  prevented  from  the 
latter  by  the  social  inatbct:  attMiiMon  it  tlMiefore 
its  only  resort.    Whenever  any  cireuoutance  arises 
which  places  ita  interest  in  opposition  to  that  of  the 
others,  the  most  feeble  animal  is  of  ( (i(ir5e  sacrificed. 
In  this  oiae,  it  must  either  yiehl  to  necessity  or 
escape  by  etratafem.   Tbis  is.  in  (act.  the  sitaation 
of  all  young  mammalia  in  the  middle  of  the  herd. 
They  arc  very  soon  taught  both  the  extent  of  their  i 
Iil>crty  and  of  their  strength.    If  they  be  in  a  troop  ' 
of  carnivora,  luch  as  the  ariid  d^jt,  when  a  prey  has 
been  bunted  down,  each  individml  iharee  in  it,  ac- 
cording to  the  authority  which  he  hag  bcon  alilt- 
exercise  over  the  others.    The  young  animHl!$  are 
left  to  feed  only  upon  the  remeine  of  the  feast,  or 
upon  such  bits  as  they  can  carry  off  by  stealth. 
They  attempt  to  appropriate  a  few  fragments,  or  to 
slij)  iJi  Ix  hind  the  others,  happy  if  they  can  escape 
the  blows  which  the  older  animals  deal  unsparingly. 
In  this  manner,  they  feed  largely  if  the  prey  be 
abundant,  but  if  scarce  they  die  of  burtrfr.    By  this 
continual  exercise  of  authority  which  the  older  ani- 
mals sway  over  the  younger,  the  ol>edience  of  the 
latter  if  confirmed,  and  becomes  with  ibem  a  6xed 
habit.  Ifcantitne,  the  voung  aninralt  increase  in  age 
and  strength.    Other  tnings  beinp  the  same,  they  do 
not  prevail  in  a  battle  with  those  which  have  pre- 
ceded them  by  one  or  two  years,  but  tbey  are  more 
I  niinble  and  vigoront  than  the  younger  individuals 
which  have  juat  made  their  appeaitmce.    If  force 
alone  prevailed  in  these  societies,  the  last-rni  r  tloned 
animals  would  have  to  yield  obedience  to  the  former, 
but  this  does  not  usually  happen.    Tiw  relations 
which  custom  has  established  nrc  preserved,  and  if 
the  society  be  conducted  by  a  leiiiier,  it  is  the  oldest 
animal  which  possesses  the  greatest  power.  His 
authority  which  originated  in  force,  preeervea  itaelf  I 
by  that  habit  of  Medience  wbieb  tte  others  bare 
firquired  throuj^h  time.    His  influence  obtriiii'f  ;i  kitiil  ' 
ot  moral  lorce,  lounded  as  much  upon  conhdence  as  j 
on  fear.    It  CMses  to  be  contested;  and  it  is  only 
tbota  niylo  or  combined  authorities  which  are  in 
course  of  beinf  established  that  meet  with  opposi- 
fion.  u'liirh  tV.py  iilwHVM  oiiri.nnter  wlii'n  the  object 
la  one  that  does  not  adoiit  of  being  shared.    A  joint 
or  eooibined  authority  of  several  animals  requires 
only  an  equality  of  strength,  aided  by  a  strong  social 
instinct,  and  the  habit  of  living  together  in  the  same 
course  of  life.    The  wild  and  sociable  animals  do 
not  fight  except  when  excited  by  some  violent  pas- 
sion, and  if  we  except  the  cases  where  they  have  to 
defend  their  lives,  the  possession  of  their  females,  or 
tbe  latter  the  safety  of  her  young,  they  feel  no  mutual 
rivalry.    The  absolute  superiority  of  one  animal 
over  another  w  aaserted  only  when  it  becomes  im. 
possible  to  share  the  object:  then  contests  begin, 
especially  during  the  rutting  season.    In  Ittf',  it  is 
usually  the  female,  by  the  marked  preference  which 
aho  brntows  upon  the  younger  and  more  vigorous  j 
males,  whom  she  singles  out  with  an  extmordinary 
•agacity,  that  first  induces  the  latter  to  assume  tbeir 


proper  place,  and  break  tbrot^h  that  eoutraint  and 
obedience  wbieb  babit  bad  confirmed.   There  are 

probably  some  herds  of  animals  where  age  im  iic- 
quires  the  force  of  authority.  That  such  a  state  of 
society  should  exist,  it  only  requires  that  all  their 
wants  should  be  satisfied,  wnieb  perhaps  takes  place 
among  those  herds  of  ruminants,  living  in  the  rich 
prairies  of  Africa  and  America,  which  man  has  not 
yet  subdued  to  bis  use.  Thetr  food  being  always 
plentiful,  could  not  be  with  them  a  matter  of  rivalry, 
ruid  hut  for  the  ft'males,  tbrir  livp?  ^^'oul(l  pass  on  in 
the  most  profound  peace.  A  contrary  t-Jfect  would 
be  produced  where  the  interests  of  individuals  are  at 
variance  i  and  when  food  coatinaes  long  to  be  scarce, 
the  entire  breaking  up  of  the  society  is  the  necessary 
consequence. 

Hitherto  we  have  supposed  all  the  individuals 
composing  the  herd  to  be  of  the  same  natufsl  dis- 
position. But  tbis  is  not  strictly  the  case;  some 
are  more  violent  in  their  passions  than  others,  or 
their  vs  ikN  are  more  urgent.  One  animal  is  natu- 
rally mild  and  peaosable,  another  is  timid ;  a  third 
perhaps  is  brave  or  passionate,  peevish  or  obstinate; 
and  then  the  former  state  of  things  is  disturbed. 
However,  these  accidental  causes  soon  produce 
their  effects,  each  animal  obtains  its  proper  influence, 
and  acquires  its  natural  level.  Mew  comers  gradu* 
ally  beeooM  accustomed  to  yield  obedience  to  those 
whom  they  find  invested  with  the  command,  until 
their  own  turn  to  coalman d  arrives,  whicli  happens 
when  all  the  others  are  newer  associates  than  them> 
selves,  or  that  they  are  the  oldest  animals  of  the 
society.  The  social  instinct  does  not  only  show 
Itself  in  tht  mutual  affection  which  the  animals  of 
the  same  herd  bear  for  each  other.  It  is  also  to  be 
seen  in  that  sentiment  of  hatred  and  estrangement 
which  they  bear  to  every  unknown  individual.  Two 
herds  never  unite  willingly;  and  if  circumstances 
compel  them  to  do  so,  violent  battles  arc  the  result. 
The  males  stifle  out  the  males,  the  females  attack 
their  own  sex;  but  if  a  single  strange  individual, 
especiallv  when  of  another  species,  happen  to  be 
thrown  by  chance  in  the  middle  of  a  herd,  be  can 
only  escape  certain  death  by  a  timely  retreat.  From 
this  it  follows,  that  the  tract  of  country  occupied 
by  one  herd,  is  in  a  manner  inviolable  to  all  neigh- 
bouring herds.  It  be!  I  k'-  to  tliem  by  a  kind  of 
right.  If  they  be  canavurous,  it  is  there  tbey  find 
tbeir  prey,  if  herbivorous,  their  pasture.  No  other 
tribe  in  ordinary  circumstances  ventures  to  trans- 
gress its  limits.  Any  pressing  danger,  such  as  a 
great  famine,  will,  however,  >i  rve  to  break  through 
this  natural  state  of  things:  and  the  instinct  of  self- 
preservation  then  bunts  through  all  restrsints. 
I?ul  in  ordinary  cases,  the  right  of  property,  as  well 
as  its  effects,  may  be  seen  not  onl^  in  the  sociable 
herds,  but  even  in  the  solitary  qieCMS.  Every  one 
of  the  latter  considers  the  place  where  he  has  esta- 
blished his  residence,  the  retreat  he  has  prepared,  as 
well  as  the  district  upon  vil  ii  h  he  obtains  his  food, 
as  exclusively  his  own.  The  lion  permits  no  other 
lion  to  reside  in  his  neighbourhood.  Two  wolves 
never  inhabit  the  same  district  together,  except  in 
those  countries  where  they  are  merely  stragglers, 
and  at  every  moment  liable'  tu  Ite  hunted  to  death. 
The  same  thing  happens  with  the  birds  of  prey. 
The  eagle  from  nor  eyrk  oxtands  ber  domiaioD  over 
the  immense  tract  of  country  wttlna  tha  mgt  of  her 
piercing  sight. 

The  state  of  society  above  described  prevuls  in 
every  animal  associatioa,  if  w«  make  aUowaooe  for 
tbeir  specifie  cbancters,  such  as  the  peculiar  fn- 

stini  t>,  likii  L'T,  or  riculties  which  distinguish  any 
one  species  from  the  others.  But  troops  or  herds  uf 
different  species  present  characteristics  which  are 
peculiarly  their  own  and  which  serve  to  modify  the 
social  instinct.    In  all  societies  where  the  natural 
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wwits  of  the  individuiil  become  very  urgent,  force 
prevails  in  a  considerable  def^ree.  Among  the  car- 
iiastiers,  which  are  often  pinched  by  the  severest 
famine,  the  authority  of  the  leader  is  much  more 
liable  to  change  than  amon^  the  ruminants.  The 
same  thing  happens  Mrith  birds,  whose  wants  and 
rivalries  always  proceed  to  the  utmost  pitch  of  fury. 
On  the  other  hand,  particular  likings  and  special 
instincts  may  serve  to  augment  and  perfect  the  social 
sentiment.  Many  animals  unite  to  the  instinct  of 
society  that  of  combining  for  their  mutual  defence. 
Some  dig  capacious  burrows;  others  erect  solid 
habitations;  and  it  is  to  the  social  instinct  developed 
in  a  high  degree  that  we  owe  the  domestic  animals. 
By  separating  a  sociable  animal  from  the  herd  to 
which  it  naturally  belongs,  we  may  acquire  some 
idea  of  the  force  of  that  instinct  which  urges  it  to 
forsake  solitude,  and  live  with  its  own  species. 
Many  instances  m-ght  be  adduced  illustrative  of  the 
powerful  afiection  which  results  from  that  sentiment. 
A  cow,  a  goat,  or  a  sheep,  when  separate  from  its 
flock,  feels  an  uneasiness  often  fatal  to  its  life.  M. 
K.  Cuvier  had  a  Corsican  ewe  (Oris  mugimon  of 
Pallas)  which  fell  into  a  declining  state,  and  could 
only  be  restored  to  health  by  replacing  her  in  the 
■auie  pen  with  her  companions.  Travellers  are  usually 
well  aware  of  the  danger  in  meeting  a  herd  of  wild 
horses.  Without  the  greatest  precautions,  they  run 
the  risk  of  losing  all  their  own  hordes;  for  the  latter, 
although  domesticated,  cannot  resist  the  force  of 
that  instinct  which  urges  them  to  jo  n  the  wild  herd 
that  surrounds  and  neighs  to  them.  Our  domestic 
animals  have  always  given  striking  instances  of  this 
deep  and  exclusive  affection,  which  causes  them  to 
die  of  grief  when  separated  from  the  object  of  their 
attachment.  This  obviously  arises  from  the  circum- 
stance explained  in  a  former  section,  that  all  the 
truly  domestic  animals  are  sociable  in  a  high  degree. 
Without  the  social  instinct,  it  is  impossible  to  con- 
ceive how  these  animals  could  ever  have  become  do- 
mesticated, if  we  consider  the  very  early  stage  of 
human  civilization  when  they  became  so.  It  is  true 
that  by  means  of  kind  treatment,  continued  for  a 
long  course  of  generations,  we  can  succeed  in  habi- 
tuating some  unsociable  animals  to  live  along  with 
us;  but  this  is  far  from  being  a  real  domestication. 
If  man  had  been  originallv  placed  in  on  unhuspitable 
climate,  the  necessity  of  providing  for  his  daily 
wants  would  not  have  allowed  him  much  leisure  for 
experiments  on  domestication;  and  had  he  been 
placed  in  one  of  those  fertile  countries  where  every 
thing  is  spontaneously  bestowed,  he  would  scarcely 
have  subjected  himself  to  a  painful  and  continual  in- 
dustry for  so  remote  an  object.  Indeed,  no  savage 
nation  has  been  found  with  animals  which  themselves 
alone  have  rendered  domestic.  On  the  other  hand, 
we  have  in  the  cat  an  evident  proof  that  unsociable 
animals  do  not  naturally  become  domestic.  It  lives 
amongst  us,  accepts  our  protection,  receives  our 
kindness,  but  does  not  yield  an  equal  submission  or 
exchange  of  favours  with  the  really  domestic  species. 
If  time  alone  were  sufficient  to  produce  domestica- 
tion, the  cat  would  be  as  domestic  as  the  dog,  the 
cow,  or  the  horse. 

Confidence,  among  the  animals,  is  always  paid  to 
strength.  The  one  succeeds  the  other;  but  it  is 
chiefly  by  the  former  that  authority  is  maintained. 
Nature  alTords  numerous  proofs  of  this.  We  are 
informed  by  travellers  of  undoubted  credit,  that  the 
wild  horses  have  a  chief,  the  bravest  of  the  herd, 
who  walks  always  at  their  bead,  whom  the^  follow 
with  devotion,  and  who  gives  the  signal  either  for 
flight  or  for  battle,  according  to  the  estimate  which 
he  forms  of  the  strength  of  nis  enemies,  or  the  ex- 
tent of  the  danger.  Hut  if  by  accident  he  MU,  the 
herd,  being  without  a  leader,  disperses;  each  indivi. 
dual  flies  at  random;  some  attempt  to  join  other 


herds,  and  many  full  victims  to  their  indecision  and 
mistakes.  The  same  thing  may  be  teen  among  our 
domestic  animals;  and  the  shepherd,  in  relation  to 
his  flock,  is  nothing  else  than  the  strongest  individual 
of  the  herd,  whose  strength  they  have  experienced, 
and  in  whose  skill  they  repose  the  greatest  confi- 
dence. Courage  and  perseverance  are  also  means  of 
obtaining  the  command.  M  F.  Cuvier  had  a  Ca&h- 
mere  goat,  which  was  placed  in  company  with  three 
other  goats,  each  of  which  was  at  least  twice  as 
large  and  as  strong  as  the  former.  Yet  the  little 
goat  managed  to  get  the  mastery  over  the  others, 
although  in  fighting  he  lost  one  of  his  horns,  and 
thus  was  deprived  of  the  advantage  which  the  others 
enjoyed  of  striking  both  to  the  right  and  left.  But 
his  rury  and  obstinacy  were  so  grtat,  that  he  ended 
by  obtaining,  through  dint  of  perseverance,  an 
authority  as  complete  as  if  it  had  proceeded  from  an 
undoubted  superiority  of  physical  strength.  Two 
of  the  goats  which  he  had  subdued  followed  their 
little  master  everywhere,  and  when  separated  from 
him  could  not  rest  until  he  was  restored  to  them. 
It  cannot  be  said  that  this  authority  on  the  one 
hand,  and  submission  on  the  other,  are  instinctive. 
They  dep.nd  upon  accidental  and  variable  causes. 
Thev  often  present  opposite  features  in  the  same  in- 
dividual; and  even  the  slightest  change  in  the  exter- 
nal appearance  of  the  animals  is  suHicient  to  dissolve 
all  harmony  l>etween  them.  A  trifling  circumstance 
of  this  kind  would  cau^e  them  not  to  know  each 
other,  and  to  recommence  their  battles.  If  two 
rams  which  have  long  lived  together  in  the  most 
perfect  harmony  be  shorn,  they  look  at  each  other 
with  fury,  and  rush  together  with  such  violence, 
that  unless  separated,  they  will  fight  until  one  of 
them  either  flies  or  remains  dead  on  the  spot.  Force, 
however,  exercises  a  very  important  influence  in  all 
animal  societies.  We  even  see  its  influence  in 
places  where  it  might  be  expected  that  Nature 
would  oppose  some  obstacle.  In  a  flock  of  goats, 
the  she-goat  exhibits  a  remarkable  care  for  bvr 
young,  and  is  ready  to  defend  them  with  her  life 
from  the  attack  of  any  stranger.  But  if  one  of  ber 
kids  receive  blows  from  any  of  the  other  goats  of 
ber  own  flock,  she  shows  no  opposition  to  their  vio- 
lence, and  takes  no  notice  of  the  cries  of  her  young 
one,  provided  that  they  proceed  only  from  the  blows 
of  the  other  members  of  her  society. 

It  may  readily  be  expected  that  a  herd  will  sep*. 
rate  when  famine  prevails.  Then  each  animal  is 
attentive  only  to  its  own  preservation.  Some  spe- 
cies and  individuals  even  devour  each  other  if  driven 
to  extremities.  This  takes  place  among  the  rats 
(Hfu$),  and  also,  it  has  been  said,  among  the  field- 
mice  (Arrirola).  A  dissolution  of  the  society  like- 
wise occurs,  when  one  of  the  instincts  essential  to  its 
existence  cannot  be  exercised.  In  densely-peopled 
countries,  the  beavers,  instead  of  con«itructing  habi- 
tations, lead  a  solitary  life  in  the  natural  excavations 
of  the  rocks  on  the  banks  of  lakes  or  rivers.  Tbe«e 
several  facts  entirely  confirm  the  correctness  of 
those  general  views  which  have  here  been  laid  down 
regarding  the  social  instincts  of  animals;  and  M.  P. 
Cuvier  has  contributed  more,  by  his  talents  and 
industry,  to  expose  the  character  and  manners  of  tbc 
mammalia,  than  perhaps  any  other  Naturalist. 

The  preceding  observations  serve  to  shew  that 
there  results  from  the  instinctivo  union  of  seve- 
ral individuals  in  herds  or  troops,  a  certain  mu- 
tual dependence,  which  passes  into  a  habit,  and 
hecomes  a  necessary  of  life.  The  authority  of 
one  animal  over  the  other  originates  in  force, 
but  when  once  established,  it  is  maintained  bj 
confidence,  until  passions  more  powerful  than 
the  social  instinct  arise,  and  snatch  the  autho- 
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rity  from  the  t  hief,  to  vc^t  it  in  a  stronger  Mil 
more  courageouB  individuaL  It  is  in  iheee 
mingled  ttates  of  pewM  and  wvr  that  the  greater 
'  number  of  animal  societies  pass  their  eziilence, 
and  thr-v  arc  dissolved  when  the  instinct  of  self- 
preservatiou  becomes  moro  powerful  in  each  in- 
dividual than  the  social  instinct.  Sodeties  of 
this  description  have  nothing  either  intellectual 
or  moral  in  their  constitution.  We  view,  with 
mingled  feelings  of  astonishment  and  admira- 
tion, a  state  of  thin|^  in  which  authority  is 
m^ntained  without  fiwoOt  wbon  hannooy  exists 
,  without  the  influence  of  rcnFon,  :\nfl  r\  vnricty  of 
opposite  wants  and  desires,  without  discord  or 
dissension.  We  can  ascribe  this  solelj  to  the 
great  Fliat  CatiM  of  all  tblngt.  The  animals 
I  themselves  take  no  active  pirt  in  it,  nnd  arc, 
I  undor  this  view  of  the  subject,  but  the  blind 
and  passive  instruments  in  the  hand  of  an  in- 
vidble  and  all-powarftil  Boing. 

INSURANCE.  A  contract,  whereby,  for  a 
stipulated  constdrration,  called  a  premium,  one 
I  party  undertaiica  to  indemnify  another  against 
I  owtain  riaka.  TIm  party  oadertaking  to  make 
the  indemnity  is  called  the  imurer  or  under- 
writer;  and  the  one  to  be  indemnified,  the 
tuturtd  or  intured.  The  instrument,  by  which 
tho  oontraet  ia  nad^  ia  dauNninated  a  /Mitgr  / 
the  events  or  causes  of  loss  insured  against, 
risht  or  /tenlii ;  and  the  thing  insured,  the  sub- 
ject or  inmraUe  interett.  Marine  insurance  re- 
lates to  prt^mij  and  lidu  at  tea;  inanianoa  of 
property  on  shore  against  fire,  is  called  fire  in- 
surance; and  tho  written  contracts,  in  such 
casM,  are  often  denominated  fire  policies.  Poli- 
cioa  oo  Hvaa  avo  anolkor  dcaeription  ol  tiib  oo»> 
tract,  whereby  a  party,  for  a  oertain  premium, 
a|?ree«*  tf>  pay  a  certain  sum,  if  a  person  to  whose 
life  it  relates  shall  die  within  a  time  specified. 
These  policies,  howatari  aanaUy  mak»  an  axoep- 
tioB  of  death  bf  aniaide. 

It  is  not  necessary  here  to  dwell  on  tho  sub- 
ject of  marine  insurance.    It  may  just  be  re- 
raarkad  that  in  thia  apaoiaa  of  inanianoa  ilwriik 
npon  goods  uanally  oammenoes  when  the  goods 
are  actually  put  on  board,  and  terminates  when 
I  they  are  landed  or  traasferred  to  another  ship. 
'     ]^  inannnoa  agaiart  fn^  tidca  aie  oonnionly 
divided  into  comnuNi,  on  wMoh  the  annual  pre- 
tniam  is  Is.  6d.  per  cont  ;  hnrardous,  2?.  6d.  per 
cent.  I  doubly  hazardous,  4s.  (ki. ;  and  special  or 
eztitKHrdinaij)  on  wUdk  tho  riik  ^arfaa  aooocding 
to  the  ciroanalaaoM  of  the  caaa.  But  In  addi- 
tion to  these  premiams,  a  dt^tv  of  3<?.  per  cent,  per 
annum  is  paid  to  government,  except  on  £snn- 
atocking,  produce,  and  implanieota,  wUoh  are 
exempted  from  duty  by  Z°  and  4°  WUl.  IV.  c 
In  1S40,  the  value  of  insnrrd  property  pay- 
ing duty  to  Government  in  Great  iiritain  was 
.£t»6O,024,000  ;  and  of  fiurming  property  insured 
kat  exanipt  ftom  duty  £54,714M>t6w  In  the  year 
1 the  nmmint  of  fire-insurance  duty  jaid  in 
the  United  Kingdom  was  as  foUowa : 


In  England  £035.442 

Scothuidt  ....  68,227 
lidand,     ....  49,623 

£1.053.292 

Loss  by  fire  occasioned  hy  the  acts  of  a  foreign 
enemy,  or  civil  commotion,  is  not  underaken 
against;  neither  is  It  held  to  be  a  loss  by  fire,  if 
there  be  no  actual  ignition.  Where  loas  happens 
fire,  alio v^  ri nee  will  he  mado  not  only  on  what 
has  actually  been  consumed,  but  also  on  what 
has  been  damaged  even  by  the  mere  act  of  re- 
mofal;  but  evidence  of  the  amount  of  actual 
loss  must  be  exhibited.  Of  course  any  misre- 
presentation as  to  the  nature  of  the  property  or 
the  kind  of  risk  to  which  it  is  exposed  will 
vitiate  the  oontraot.  Upon  the  death  of  an  in- 
snrcd  party,  the  interest  is  continued  in  his 
heir ;  but  when  a  fire-policy  <ain  be  assigned  to 
another  party  only  with  consent  of  the  insuring 
offieOd— life  inanvanosa  are  absolate  or  contin- 
gent. Th-^y  nrr  nhsolute  when  the  sura  insured 
'  is  pnynblu  on  tha  death  of  the  party  assured  ; 
cuntiugcut  when  the  payment  depends  upon 
some  i^OToiwn^  auoh  aa  tho  death  of  aiMther 
party  They  may  alpo  he  temporary  or  payable 
only  in  the  event  of  the  life  of  the  insnrcd  ex- 
piring within  a  certain  speciiied  time ;  and  de- 
ftmd  where  payable  in  tiie  eteot  of  the  expiry 
of  the  life  after  a  certain  time.  They  may  he 
alsopfF*  cted  on  joint  as  well  f\?on  gincrlc  lives.  Of 
course  the  rates  of  premium  vary  with  the  age 
of  the  party  on  whaoe  life  the  insaranoe  is 
effected,  and  also  according  as  the  contract  is 
with  a  proprietary  company  dividing  the  profits 
entirely  among  the  ehuriholders ;  or  with  a  mu- 
tual asriatanoo  oompany,  having  no  proprietary, 
but  dividing  all  the  profits  among  the  assured. 
The  selection  of  an  office  to  insure  with  is  a 
matter  requiring  much  circumspection.  The 
mode  of  effecting  instttanoaa  ia  eqlained  in  the 
printed  prospectuses  of  the  diffinrent  companies. 
It  is  obvious  that  any  concealment  of  material 
facts  as  to  the  health  or  habits  of  the  party  whose 
life  it  is  proposed  to  insure,  will  be  held  to 
vitiate  the  contract. 

INTEGUMENT.  The  skin  and  outer  mem- 
branes of  animals,  and  the  busk  of  seeds  or  en- 
velope of  fruita. 

INTERDICT.  A  fm  of  praeesa  in  Scottish 
law  for  stopping  any  act  or  proceedinp?  which 
may  appear  illegal  or  wrongful  until  the  question 
of  right  to  act  on  the  one  aide,  or  to  rsatedn  on 
the  other,  has  been  tried  before  the  proper 
rntirt  Tho  party  applyinj^  f  n-  :in  interdict  must 
ehow  his  title  and  interest  in  the  matter;  and 
whik  the  propriety  of  granting  an  Interdiet  will 
be  discussed,  the  decision  of  that  point  does  not 
rule  tho  wltimate  qnastion  of  right.  6seIi»Kc- 

f  lOV. 

INTB&BSr.  A  oertain  allowance  paid  by  the 
borrower  to  the  lenders  of  money,  for  the  use  of 
it  during  some  specified  time.  The  sum  lent  is 
called  the  prineijud ;  the  sum  paid  by  the  bor- 
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rower,  the  ititere^i ;  and  both  conjoined,  the 
amontit.  If  interest,  after  it  beoomea  due,  be  in- 
corporated with  the  principal,  and  interest  be 
afterwards  charged  on  the  successive  amounts,  it 
gives  rise  to  what  is  called  eomponnd  interest,  to 
distinguish  it  from  simple  interest,  in  which  the 
interest,  though  foreborn,  is  charged  only  on  the 
sum  originally  lent. 

The  following  are  practical  rules  for  comput- 
ing simple  interest. 

1.  When  the  rate  is  5  per  cent,  raulliply  the 
principal  by  the  number  of  days,  and  divide  the 
product  by  7,3bo. 

2.  When  the  rate  is  any  other  than  5  per  cent, 
multiply  the  principal  by  twice  the  rate  and  then 
by  the  number  of  days,  and  divide  the  product 
by  73,000. 

Ex.  1.  What  is  the  interest  of  £456  for  85  days, 
at  5  per  cent. 

Interest.  =^g^  =  £5  6b.  2ld. 

Ex.  2.  What  is  the  interest  of  £560  for  240  days, 
at  4}  per  cent. 

.«10X2X4JX  240^^,^,,^^^ 


Interest 


73,000 

When  interest  is  calculated  on  a  debt,  dis- 
charged by  partial  payments,  it  is  reckoned  on 
the  several  sums  due,  from  the  time  of  the  pre- 
ceding to  that  of  the  last  payment.  This  is  done 
most  conveniently  by  multiplying  the  original 
sum,  and  each  successive  balance,  in  order,  by 
the  number  of  days  intervening  between  the 
times  of  payment,  and  then  dividing  the  amount 
of  the  several  products  by  7,300.  The  quotient 
is  the  interest  at  5  per  cent. 

Ex — A  bill  of  £625,  due  Marrh  2,  wiis  paid  up  in 
the  following  manner :  April  10.  £182 ;  June  6.  £250 ; 
August  21,  £96;  and  the  halance,  Dec.  5;  what  in- 
terest was  due  at  5  per  cent. 

£        Dayi.  Prodiicu, 
March  2.— Due  625  X  39  =  24,375 
April  10  Paid  182 


Due  443  X 
June   8.— Paid  250 


28=  12,104 


Due  193  X  74  =  14,282 
Aug.  21  Paid  96 

Due   97  X  106  =  10.282 

Dec.   5  — Paid  97   

7,300)61.343 

£8   8  0} 

In  computing  interest  on  accounts  current,  or 
cash  accounts,  the  sums  on  the  debtor  and  cre- 
ditor side  of  the  account  are  added  and  subtract- 
ed, in  the  order  of  their  dates  as  they  fall  due  ; 
the  several  balances  are  then  multiplied  by  the 
days  as  formerly,  and  if  the  balance  be  sometimes 
due  to  one  party,  and  sometimes  to  the  other,  the 
products  are  extended  in  separate  columns. 

INULA.  A  genus  of  yellow -flowered  plants, 
considerably  diversified  in  species,  of  the  thistle 
division  of  the  composite  order.  Three  species 
grow  wild  in  Britain,  and  are  described  in  the 


article  Fleawobt  ;  one  of  two  species,  now  re- 
garded as  eonstituting  a  separate  genus,  is  de- 
scribed in  the  article  Elkcaxpaite  ;  and  nearly 
40  other  species  have  been  introduced  to  British 
gardens  and  British  botanical  collections  from 
various  parts  of  the  world,  chiefly  Continental 
Europe  and  Western  Asia. 

The  savory-like  species,  /.  taturtjoidety  wa«  in- 
troduced in  the  former  part  of  last  century  from 
Vera  Cms.  It  is  an  ornamental  evergreen  an- 
dershrub.  Its  stem  is  branchy,  and  about  20 
inches  high  ;  its  branches  are  numerous  and  hairy  ; 
its  leaves  are  opposite,  sessile,  stiff,  and  narrow, 
and  send  out  from  their  edges  pairs  of  long  rigid 
hairs ;  its  floral  footstalks  arise  at  the  end  of  the 
branches,  and  are  naked  and  4  or  5  inches  long  ; 
and  its  flowers  are  solitary,  small,  radiated,  and 
yellow.  This  plant  is  propagated  from  either 
seeds  or  cuttings,  and  requires  stove  heat. 

Another  of  the  introduced  species,  /.  erith- 
moidet,  is  an  ornamental  evergreen  shrub  from 
Greece  ;  one,  /.  tuberota,  is  an  ornamental,  hardy, 
tuberous-rooted  perennial,  from  the  South  of  Eu- 
rope ;  six  or  seven  are  annuals  of  little  interest ; 
and  most  of  the  others  are  coarsely  ornamental, 
hardy,  perennial-rooted  herbs. 

INULINE.  A  vegetable  substance,  of  closely 
kindred  nature  to  starch  and  dextrine.  It  was 
discovered  by  Rose  in  elecampane,  and  takes  its 
name  from  the  old  botanical  designation  of  that 
plant.  Inula  Minium,  It  is  spontaneously  de> 
posited  from  a  decoction  of  the  roots  of  elecam- 
pane ;  and  it  constitutes  the  greater  part  of  the 
solid  matter  of  the  tubers  both  of  the  dahlia  and 
the  Jerusalem  artichoke.  It  is  a  white  powder  ; 
and  consists,  according  to  analjrsis  by  Payen,  of 
46  6  per  cent,  of  carbon,  6"1  of  hydrogen,  and  49-3 
of  oxygen.  It  is  insoluble  in  cold  water,  and  so- 
luble in  hot  water  ;  and  it  is  deposited  from  the 
latter  as  it  cools,  and  takes  the  form  of  globules, 
which,  when  seen  through  the  microscope,  are 
diaphanous  and  adhere  to  one  another  like  strings 
of  beads.  It  forms  a  somewhat  mucilaginous  so- 
laiion  with  boiling  water,  and  a  perishable 
greenish-yellow  compound  with  iodine  ;  and  it  is 
readily  proved  to  be  distinct  from  both  starch  and 
gum  by  its  insolubility  in  cold  water.  Bat  whea 
exposed  to  a  temperature  of  367°,  it  completely 
melts,  acquires  new  properties,  and  becomes  so- 
luble both  in  cold  water  and  in  alcohol.  "  Ina- 
line,"  says  Boussingault,  "is  transformed  into 
dextrine  and  sugar  by  the  mineral  acids  ;  but  it 
possesses  certain  properties  which  show  it  dis- 
tinct from  true  starch.  In  the  first  place,  it  is 
not  coloured  by  iodine ;  and  then  acetic  acid, 
which  is  without  action  on  starch,  produces  with 
inuline  precisely  the  same  effects  as  the  sulphuric, 
phosphoric,  and  hydrochloric  acids ;  finally,  dias- 
tase, whose  reaction  upon  starch  is  so  peculiar, 
so  prompt,  and  so  powerful,  does  not  cause  any 
change  in  inuline.  It  is  therefore  easy  to  sepa- 
rate these  two  substances  when  they  are  mingled, 
by  treating  the  mixture  cither  with  acetic  acid. 
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which  dissolves  the  inulinc,  or  with  diastase, 
which  liquelics  the  starch." 

INUNDATION.   See  Fi/>OD. 

INVOLUCRUM.  The  floral  leaf,  or  assem- 
blage of  floral  leaves  ia  the  form  of  a  wrapper,  at 
the  base  of  the  umbels  or  the  umbellules  of  um- 
belliferous plants.  It  surrounds  the  peduncle  or 
the  pedioel,  either  wholly  or  partially ;  and  in  the 
former  case,  is  said  to  be  complete, — in  the  latter, 
dimidiate.  Its  leaf  or  leaves  are  generally  strap- 
shaped  ;  and  according  as  they  are  one,  two,  or 
more  in  number,  it  is  said  to  be  monophyllous, 
diphyllous,  or  polyphyllous.  When  situated  at 
the  base  of  an  umbel,  it  is  properly  an  involucrum 
or  involucre,  and  when  situated  at  the  base  of 
an  umhellule  or  sub-umbel,  it  is  an  involucellum 
or  involuceL 

IODINE.  An  undeoompounded  principle  or 
element  in  chemistry.  It  had  escaped  the  obser- 
vation of  chemists  until  1812,  when  a  manufac- 
turer of  saltpetre,  at  Paris,  detected  it  in  the 
ashes  of  sca-weeds,  in  the  following  manner.  In 
evaporating  the  ley  from  these  ashes,  to  procure 
the  carbonate  of  soda  which  they  contained,  he 
noticed  that  the  metallic  vessels  with  which  he 
operated  were  powerfully  corroded,  and  that  the 
corrosion  was  increased  as  the  liquor  became  more 
concentrated.  Having  at  hand  one  day  a  bottle 
of  sulphuric  acid,  he  added  some  of  it  to  a  por- 
tion of  the  mother-water,  and  was  surprised  to 
see  a  rich  violet  vapour  disengaged  ;  this  vapour 
was  the  iodine.  Ue  communicated  the  observa- 
tion to  M.  C16ment  Desormes,  who  set  about  col- 
lecting some  of  the  vapour  ;  and,  after  examining 
its  leading  properties,  announced  it  to  the  Royal 
Institute  of  France  as  a  new  body.  Its  real  na- 
ture was  soon  after  unfolded  through  the  accu- 
rate researches  of  Gay-Lussac  and  Sir  U.  Davy. 
Its  history  proved  singularly  interesting  in  modi- 
fying the  then  prevailing  theory  of  chemistry.  Sir 
H.  Davy  had,  a  few  years  previously,  promulgated 
the  new  theory  of  chlorine,  which  was  still  re- 
ceived with  suspicion  among  chemists.  The 
•trong  analogies,  however,  between  this  substance 
and  chlorine,  in  their  relations  to  combustibles, 
— both  bodies  forming  compounds  by  uniting 
with  them,  similar  to  acids  containing  oxygen,  or 
oxides, — were  conceived  to  give  great  weight  to 
the  views  of  Sir  II.  Davy,  and  operated  com- 
pletely to  overthrow  the  erroneous  hypothesis  of 
oxygenation,  invented  by  Lavoisier.  Its  investi- 
gation, therefore,  may  be  said  to  have  formed  a 
new  era  in  chemistry. 

The  physical  properties  of  iodino  are  as  follow : 
It  is  a  soft,  friable,  opaque  solid,  of  a  bluish-black 
colour,  with  a  metallic  lustre,  usually  in  scales, 
but  sometimes  in  distinct  crystals  of  the  form  of 
rhomboids  or  rhomboidal  tables,  referable  to  an 
octahedron,  with  a  rhombic  base  as  their  primary 
form  ;  its  specific  gravity  is  4'94G.  It  possesses 
an  odour  somewhat  analogous  to  that  of  chlorine. 
It  is  a  non-conductor  of  electricity,  and  possesses 
in  an  eminent  degree  the  electrical  properties  of 


oxygen  and  chlorine.  Iodine  enters  into  fusion 
at  225**  Fahr.,  and  boils  at  347** ;  but  when  mois- 
ture is  present,  it  sublimes  rapidly  at  a  tempera- 
ture considerably  below  212**,  and  gives  rise  to  a 
dense  vapour  of  the  usual  violet  hue.  It  is 
scarcely  at  all  soluble  in  water,  but  is  readily 
taken  up  by  alcohol  and  ether,  to  which  it  im- 
parts a  reddish-brown  colour.  It  extinguishes 
vegetable  colours,  but  with  less  energy  than 
chlorine.  It  is  not  inflammable.  Its  range  of 
affinity  for  other  bodies  is  very  extensive. 

It  exists  most  abundantly  in  the  various  spe- 
cies of  Fucoideae,  which  form  the  greatest  part  of 
the  sea-weeds  of  our  coast ;  it  also  occurs  in  the 
sponge,  and  in  the  coverings  of  many  molluscous 
animals,  and  has  been  found  in  a  great  number 
of  mineral  waters,  as  those  of  Salz  in  Piedmont, 
Saratoga  in  New  York,  &c.,  and  more  recently 
has  been  detected  in  some  silver  ores  from  Mex- 
ico, and  in  an  ore  of  zinc  from  Upper  Silesia. 
But  it  is  from  the  incinerated  sea-weed  or  kelp, 
that  the  iodine,  in  large  quantities  is  obtained. 
As  the  soap-manufacturers  are  in  the  habit  of 
obtaining  their  soda  from  kelp,  iodine  may  be 
procured,  very  economically,  from  the  residuums 
of  their  operation,  according  to  the  process  in- 
vented by  Doctor  Ure,  which  is  as  follows :  The 
brown  iodic  liquor  of  the  soap-boiler,  or  the  so- 
lution of  kelp  from  which  all  the  crystallizable 
ingredients  have  been  separated  by  concentration, 
is  heated  to  about  230**  Fahr.,  poured  into  a  large 
stone-ware  basin,  and  saturated  with  diluted  sul- 
phuric acid.  When  cold,  the  liquor  is  filtered 
through  woollen  cloth  ;  and  to  every  12  os.  (apo- 
thecaries' measure)  of  it,  is  added  1  ,U00  grains  of 
black  oxide  of  manganese  in  powder.  The  mix- 
ture is  put  into  a  glass  globe,  or  large  matrass 
with  a  wide  neck,  over  which  a  glass  globe  is  in- 
verted, and  heat  is  applied,  which  causes  the 
iodine  to  sublime  copiously,  and  to  condense  in 
the  upper  vesseL  As  soon  as  the  balloon  becomes 
warm,  another  is  substituted  for  it ;  and  when 
the  second  becomes  heated,  the  first  is  again  ap- 
plied. The  iodine  is  withdrawn  from  the  globes 
by  a  little  warm  water  which  dissolves  it  very 
sparingly;  and  it  is  purified  by  undergoing  a 
second  sublimation.  The  test  made  use  of  for 
the  detection  of  iodine  in  any  solution,  when  it 
is  suspected  to  be  present,  is  starch,  with  which 
iodine  has  the  property  of  uniting,  and  of  forming 
with  it  a  compound  insoluble  in  cold  water,  which 
is  recognised  with  certainty  by  its  deep  blue 
colour.  The  solution  should  be  cold  at  the  time 
of  adding  the  starch  ;  and,  if  the  colour  does  not 
become  apparent  simply  on  the  addition  of  the 
starch,  a  few  drops  of  sulphuric  acid  should  bo 
cautiously  added,  when,  if  any  iodine  is  present, 
the  blue  colour  will  make  its  appearance.  This 
test  is  so  exceedingly  delicate,  that  a  liquid,  con- 
taining Tsxhnrs  of  its  weight  of  iodine,  receives  a 
blue  tinge  from  a  solution  of  starch. 

lONIDIUM.  A  genus  of  small,  ornamental, 
exotic  plants,  of  the  violet  family.   The  name 
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rignifiofl  "  violet-like,"  and  alludes  to  the  simi- 
larity of  the  plants  to  the  true  violets.  At  least 
five  or  six  species  have  been  introduced  to 
Britain  from  the  West  Indies,  Continental  Ame- 
rica, and  the  Cape  of  Oood  Hope ;  and  a  great 
many  more  are  known.  One  of  the  introduced 
species  is  a  white-flowered,  evergreen,  summer- 
blooming  undershrnb ;  and  is  regarded  hj  some 
botanists  as  a  true  violet,  under  the  name  of 
Viola  eaptntu.  Another  of  the  introduced 
species  is  a  greenhouse  evergreen  undershrub; 
and  some  others  are  more  or  less  tender  ever- 
green herbaceous  plants. 

lONOPSIS.  A  small  genus  of  very  beautiful 
tropical  epiphytous  plants,  of  the  orchis  family. 
The  earliest  species  known  in  Britain,  /.  utricu' 
larioides,  was  brought  hither  about  26  years  ago, 
from  the  West  Indies ;  and  is  a  very  handsome 
epiphyte,  of  6  or  8  inches  in  length,  with  flowers 
of  white  and  purple  predominant-colour,  bloom- 
ing in  the  latter  part  of  autumn  and  the  early 
part  of  winter.  Several  other  species  have  been 
introduced.  The  name  is  formed  from  two 
words  which  signify  "  the  appearance  of  a 
violet." 

IPECACUAN,  or  IpicACUAxnA.  A  powerfully 
emetic  vegetable  sabstance,  everywhere  known 
in  our  drug-shops.  The  name  is  South  Ameri- 
can, and  signifies  "  vomiting  root,"  and  is  appli- 
ed by  the  native  population  of  South  America  to 
all  roots  which  possess  the  property  of  emetics, 
and  therefore  to  roots  of  very  different  species 
of  plants.  The  present  systematic  botany  and 
materia  medica  of  Europe  apply  the  name  to  six 
plants  of  entirely  different  orders, — the  Euphor- 
bia IpeeacuanJia,  a  hardy,  evergreen,  herbaceous. 
North  American  perennial,  of  the  spurge  order, 
— the  lonidium  IpecacuanJia  or  Pombalia  Ituba, 
a  stove,  evergreen,  herbaceous,  Brazilian  peren- 
nial, of  the  violet  order, — the  Cynanchum  Ipeca- 
euanJta  or  A»depxaa  euthmatiea,  a  stove,  evergreen, 
Cingalese  twiner,  of  the  swallow-wort  order, — 
the  llichardia  emetica,  a  tender  South  American 
plant,  of  the  order  Aroidete, — the  Ptycotria 
emdica,  a  tender  South  American  plant,  of  the 
madder  family, — and  the  Ctphculis  Ipecacuanha 
or  CaUieocca  Ipecacuanha,  a  tender  South  Ameri- 
can perennial,  also  of  the  madder  order,  and 
nearly  allied  to  the  cinchona  genus.  Some 
writers  on  medical  botany  also  give  the  name 
themselves,  or  assert  it  to  be  given  by  natives,  to 
a  number  of  other  plants,  particularly  Domtenxa 
Bratiiitiisis,  Pclygala  poaya^  Manettia  cordifolia, 
Chiococca  anguifuga,  Chiococca  derui/olia,  thrgte- 
nia  ari/olia,  Cynanehum  t&mentotum,  Richard- 
aonia  emetica,  and  four  or  five  species  of  the 
Vidariee.  But  the  only  ones  of  all  these  from 
which  the  ipecacuan  of  our  drug-shops  is  obtain- 
ed, are,  very  rarely,  Richardia  emetica,  commonly 
called  white  cpicacuan, — more  frequently  Ptyco- 
tria ein€tica,  sometimes  called  grey  cpicacuan, — 
and  by  far  the  most  frequently  Cephadit  xpeca- 
euan/ia,  sometimes  called  brown  ipecacuan,  but 


largely  yielding  the  grey  routs  as  well  ai  th« 
brown  ones  of  the  shops. 

The  Cephadit  Ipecacuanha  grows  wild,  in  moist 
shady  places,  in  the  forests  of  many  parts  of 
Brazil.  Its  root  is  roundish,  two  or  three  lines 
thick,  three  or  four  inches  lung,  and  either  sim- 
ple or  a  little  branched ;  its  stem  is  smooth, 
brown,  knotted  and  procumbent  in  the  lower 
part,  leafy  above,  and  from  6  to  9  or  10  inches 
high ;  its  leaves  are  opposite,  almost  sessile, 
ovate,  three  or  four  inches  long,  less  than  two 
inches  broad,  deep  green  above,  and  whitisb- 
green  and  downy  below,  and  fall  in  such  a  man- 
ner that  never  more  than  eight  remain,  and  aU 
these  toward  the  top,  at  the  time  of  bloom ;  its 
flowers  are  monopctalous,  and  grow  in  a  head 
of  from  15  to  24  upon  a  downy  cylindrical  foot- 
stalk ;  and  its  fruit  is  a  soft,  blackish,  one-celled 
berry,  containing  two  oval  seeds.  The  roots  of 
commerce  are  imported  from  Rio  Janeiro ;  and, 
whether  grey  or  brown,  are  wrinkled  and  twist- 
ed, and  have  a  resinous  fracture.  The  roots 
themselves  are  inodorous ;  but  the  fine  powder 
of  them  has  a  sickening  odour,  and  a  subacrid 
and  very  nauseous  taste.  The  powder  is  liable 
to  become  effete ;  and  ought  to  be  kept  in  small, 
air-tight  phials,  completely  shaded  from  the 
light.  This  powder  is  the  ordinary  ipecacuan  of 
the  shops ;  and  consists  of  gum,  starch,  lignin, 
or  oily  matter,  and  a  peculiar  principle  which 
seems  to  contain  all  its  medicinal  properties,  and 
bears  the  name  of  emctia  or  emetine. 

Ipecacuan  is  exhibited  to  the  human  subject 
either  in  substance  or  in  aqueous  infusion,  vi- 
nous infusion,  or  syrup  ;  and  when  given  in  very 
minute  doses,  it  acts  as  a  tonic, — in  larger  doses, 
as  a  diaphoretic  and  expectorant, — and  in  still 
larger  ones  as  an  emetic.  It  is  of  great  value  to 
man  in  the  last  of  these  capacities;  and,  in 
general,  is  preferable  to  every  other  known  sub- 
stance, in  every  case  in  which  a  thoroughly  clean- 
ing though  somewhat  slowly  operating  emetic 
is  required.  It  is  valuable  also  as  a  sudoritic  in 
dropsy,  arthritic  affections,  acute  rheumatism, 
and  some  other  diseases.  It  likewise  possesses 
the  important  adaptation  of  having  its  action 
energized  by  combination  with  tartar  emetic, 
moderated  by  combination  with  opium  and 
gentian,  and  stopped  or  neutralized  by  vegetable 
acids,  by  infusions  of  tanninifurous  plants,  and 
especially  by  infusion  of  nut-galL  But  ipecacuan 
is  by  no  means  so  serviceable  in  veterinary  phar- 
macy ;  and  can  be  advantageously  used  for  either 
horses  or  cattle  only  as  a  constituent  of  Do^-cr's 
powder,— a  mixture  consisting  of  one  drachm  of 
ipecacuan,  one  drachm  of  opium,  and  one  ounce 
of  vitriolatcd  tartar,  and  sometimes  called  Coov- 
pound  Powder  of  Ipecacuan.  The  dose  of  Do- 
ver's powder  to  an  ox  or  a  cow  in  rheumatism  is 
half  a  drachm. 

The  |>eculiar  principle  emetia,  contained  in 
ipecacuan,  is  one  of  the  alkaloids.  It  consti- 
tutes about  5  per  cent,  of  white  cpicacuan,  about 


IP0M<£A. 


14  per  cent,  of  psycotrift  ippcacnan,  anf!  nh^^nt 
16  per  cent,  of  prime  cephaelis  ipecacuaa ;  aad 
ii  obtained  in  a  teparate  ftmn  by  a  prooen  of 
digestion,  decoction,  distillation,  precipitation, 
and  decolorization,  for  throwing  off  the  other 
ooQstituonts,  and  rendering  the  emetia  pure.  It 
ft  a  white  pulvenilent  mbilanM;  and  oennBte, 
according  to  PtUeticr  and  Domas  '  f  C  I  57  per 
cent,  of  carhon,  22  95  of  oxygi-n,  7  77  of  hydro- 
gen, and  4  of  nitrogen.  It  is  insoluble  in  ether, 
sparingly  soliibh  itt  mU  water,  mora  fred^  ndn- 
ble  in  hot  water,  and  very  Boluble  in  alcohol. 
It  forms  neutral  salts  with  acids, — but  its 
are  scarcely  crystallizable ;  and  it  is  decomposed 
by  any  temperatnre  higher  than  Uiat  of  boiling 
water.  It  hat  okeely  limUar  medicinal  proper- 
ties to  ipocacnan ;  and  profhircs  its  characteristic 
emetic  purgative,  and  somewhat  narootio  effects 
upon  the  adult  human  body,  in  tho  BnalldOMof 
half  a  grain. 

IPOMriv\.    A  larj^e  nnd  interoftting  gtnns  of  j 
herbaceous  plants,  of  the  convolvulus  order.  It 
is  very  n^ly  akin  to  tho  tme  blndweeda;  and 
produces  many  a  flower  whioh  a  doee  uuden* 
tific  obst^rvfr  would  pronounce  to  be  a  true  con- 
volvulus ;  and  now  comprises  not  a  few  species 
which  were  furmerly  classed  by  botanists  them- 
sdvea  ae  tme  ooDTolTuli.  It  haa  a  five-iparted 
naked  calyx,  a  five-plaited  campanulato  or  fun- 
nel-shaped corolla,  an  entire  style,  a  capitate  two- 
luhed  or  three  -  lobed  stignta,  a  two  -  celled  or 
threo<oeIied  ovai7,aad  a  two-oelled  or  tbree*oelled 
cajwule.  It  equxds  the  bindweed  genus  in  number 
of  known  species,  very  nearly  or  quite  doubles  it 
in  number  of  species  in  British  gardens,  consi- 
derably ezotls  it  in  utility,  and  veiyltr  exods 
it  in  aggregate  beanty  and  splendour.    So  far 
back  as  ten  years  ago,  about  1 20  species  of  it,  all 
exotics,  had  a  place  in  British  collections;  and 
atioat  80  ad^iontl  ^eoiee  were  known. 

Hie  quamoelit  ipomoea,  /.  qvamodit,  is  a  twin- 
ing stove  annual ;  it  grows  wild  in  both  the  East 
and  the  West  Indies ;  and  it  was  introduced  to 
Britain  in  the  early  part  of  the  17th  oentnry.  It 
ia  eometimes  called  by  the  West  Indians  sweet- 
william  ;  and  \v?i9  fornicrly  called  by  some  Briti>jh 
gardeners  scarlet  convolvulus  and  Indian  pink. 
Its  stem  is  twining,  and  7  or  8  feet  high;  its 
branohee  are  nnnierone,  drader,  and  twining,  and 
twist-  themselves  round  any  neighbonrinp  plant 
which  can  support  them;  its  leave?  ar*»  pinnjite, 
and  comprise  each  several  pairs  of  very  hue  nar- 
row lenflete,iiot  thidcer  than  erdinary  eewing- 
thr^Ml,  about  an  inch  in  length,  of  a  deep  green 
colour,  sometimes  opposite,  and  sometimes  alter- 
nate ;  and  its  flowers  come  out  singly  from  the 
ride  of  the  stems,  and  stand  o»  dender  footstaUn 
of  about  an  inch  in  length,  and  are  funnel  shaped, 
and  of  a  most  brilliant  scarlet  colour,  and  hnve  a 
tube  a>>out  an  inch  in  length,  narrow  at  bottom, 
and  gradually  widening  toward  the  outspread, 
flatten  hI,  aud  five-plaited  tope,  and  usually  bloom 
from  July  till  September.  This  plant  hat  a  ra- 
il. 


pcrb  appearance,  and  requires  to  be  treated  as  a 
tender  aunuai,  with  all  the  additional  care  and 
applianoes  suited  to  ile  peculiarly  twining  habits. 

Its  r<K't  eeems  to  have  at  one  time  posse?sril  « );nc 
celebrity  in  veterinary  medicine.  A  variety  of 
this  species,  /.  jlort-aliMi,  has  white-coloured 
flowem 

The  reddish-blue  ipomoea,  /.  ruhro-carvlea^  was 
introduced  almut  14  years  ago  from  Mexico ;  and 
is  one  of  Uie  most  splendid  plants  of  the  genus. 
It  dimbe  and  twines  and  weaves  itself  into  fes- 
toons to  an  extraordinary  height  iu  its  native 
rej^ions ;  but  it  ustially  attains  a  height  of  only 
about  6  or  9  feet,  and  requires  to  be  treated  as 
an  annual,  or  dmtlariy  to  the  quamoditt  in  the 
hothouses  of  Britain.  Its  stem  is  t  wiidffgi  smooth, 
and  tinged  with  purple  ;  its  branches  are  rounded 
and  herbaceous ;  its  leaves  stand  on  footstalks  of 
about  the  same  iMigth  as  tbemsdves^  tad  are 
alternate,  membranous,  entire,  wavy,  aad  mark- 
edly cordate,  with  a  deep  sinus  at  the  base  and  a 
sharp  point  at  the  top ;  and  its  flowers  grow  in 
aziUaiy,  two-flowered  or  three-flowered  racemes, 
on  footstalks  thicker  than  those  of  the  leaves, — 
anfl,  Avhili-  r-xpanding,  they  are  white  at  thf'  bafje 
and  become  red  toward  the  upper  part,  —  but 
when  fully  expanded,  they  attain  a  fine  purplish 
or  Idue  oeloiur,  and  are  flve-plaited,  and  have 
mucronate  angles. 

iMrs.  Ilorsfairs  iponicca,  /.  I/orii/aUice,  was  intro- 
duced from  India,  alK)ut  14  years  ago,  by  Charles 
Horsfidl,  Esq.,  of  Svertmi;  and  is  probably  the 
most  splendid  stove  climber  at  present  in  Britain. 
Its  roots  are  tuberous ;  its  stem  is  twinin?,  smooth, 
woody,  and  of  a  dark  brown  colour,  and  attains  a 
height  or  length  of  SO  feet  or  upwards;  Hs  Isaves 
are  pinnate  and  alternately  stalked  ;  its  leaflets 
are  five  or  six  in  each  b  af,  ovate,  Innceolate, 
waved,  glossy  green  or  dark  brown  above,  and 
somewhat  j^uooos  below ;  and  its  flowers  tiie 
from  the  axils  of  the  leaves  on  solitsiy  iisotstalks 
or  in  cymes  of  three,  five,  or  more,  and  have  a 
bell-shaped  corolla,  with  five  heart-shaped  lobes, 
and  bloom  throughout  the  autumn  and  thewtn> 
ter, — and  their  calyx  is  dark  brown,  the  tube  of 
their  corolla  light  pink,  and  the  limb  rich,  shining, 
dark  rose  colour;  eo  that,  in  themselves,  and 
especially  in  contrast  to  the  peculiar  verdure  of 
the  fyillirown  foliage,  they  m«ke  a  most  nu^i- 
ficent  appearance. 

The  long-leaved  ipomcca,  /.  lovn/olia,  w:\s  in- 
troduced from  Mexico  in  183b;  and  ranks  as  a 
very  splendid  halfbardy  perenniaL  Its  root  is 
fusiform  and  long ;  its  stem  is  branchless,  and 
from  4  to  5  feet  high,  and,  if  not  tied  up  to  a 
stick  or  otherwise  supportai,  becomes  nearly 
prostrate;  and  its  flowers  are  laige  and  semi- 
transparent,  and  bloom  in  daily  suoeewion  from 
July  till  September,  and  diffuse  a  dclicions  fra- 
grance similar  to  that  of  noycau.  This  plant 
loves  a  strmg,  rich,  moderately  dry  soil,  and 
prospers  best  in  the  diade,  and  may  be  readily 
multiplied  from  young  shoots  rising  fredy  out  of 
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the  root-orowns,  and  is  pwul^rly  adapted,  during 
the  wMMon  of  bloom,  to  oomipy  m  pitoe  in  the 

gitting-room. 

A  oonsiderable  number  of  species  have  a  com- 
paratively  high  character  as  balf-hardj  annuals, 
— pavtioidaxfyt  /.  Carolina,  a  purple  -  flowered 
twiner,  in  or  12  feet  high,  blooniinp  in  July  and 
August,  and  introduced  about  115  jcars  ago  from 
North  America ;  /.  purpurea^  a  twiner  10  or  IS 
feet  bigb,  Uoooiliig  from  June  till  September, 
comprising  fo'ir  p'Trnnncnt  ^TirirtioH  with  re- 
spectively dark-purplo,  striped,  white,  and  flesh- 
coloured  flowers,  and  introduced  from  America 
in  tbe  fovmor  lialf  of  the  I7tli  eentsiy;  /.  ktde- 
mcea,  a  blue-flowered  North  American  twiner,  10 
or  12  feet  high,  bloomincr  in  .Tnly  and  Hoptember ; 
/.  barbi^erOf  a  purple-iiuwexed  Iturth  American 
climber,  8  or4  fttt  bigh,  Uooming  from  Jmie  till 
September;  /.  ctmdea,  an  azure-flowered  East 
Indian  twiner,  9  or  1(»  feet  high,  blooming  from 
June  till  September ;  /.  lacunota^  a  wliitc-duwercd 
Nortii  AmerloMi  twiner,  10  or  IS  fret  high, 
blooming  in  late  summer  and  early  autumn ;  /. 
hepaticifdin,  a  purple-flowered,  East  Indian,  au- 
tumn-blooming twiner,  10  or  12  feet  high ;  /.  /u- 
Ua,  jd]oir41oiwed,  and  8  ftet  bl^ ;  /.  Iftidknwi, 
striped-floweredt  and  10  feet  high ;  /.  nt?,  blue- 
flowcred,  and  8  feet  high ;  and  /.  trU^Mf  violet- 
flowered,  and  10  feet  high. 

The  jakp  ipomoea,  /.  jdapa,  a  tobemn-rooled 
native  of  tropical  America,  yields,  in  its  roots, 
the  well-known  purging  jalap  of  tlu  drt^g-shopa 
See  the  article  Jauip. — The  long-rooted  ipomcea, 
/.  maar^rkiatf  oilled  bj  some  botanitle  /.  Jftk 
chauxi,  and  oonfonnded  by  others  with  J.jalapa, 
is  also  a  tuberous-rooted  and  medicinal  plant,  a 
native  of  Georgia,  but  has  white  flowers  while 
the  prNodlng  spedee  bas  red.T-The  poniolod 
ipomoea,  /.  panictdata,  is  a  medicinal,  tuberous- 
rooted  native  of  Iiuilri.  nnii  ivns  introduced  about 
4€  y^urs  ago  to  the  hothouBo  colieptious  of  Bri- 
tain. Its  stem  attains  a  height  of  90  or  25  feet ; 
and  its  flowers  are  pink-oolottrad,and  bloom  from 
June  tiU  September.  Its  roots,  dried  in  the  sun- 
shine, reduced  to  powder,  and  boiled  with  sugar 
and  butter,  are  used  on  the  Malabar  coeet  f<» 
promoting  obentjind  moderating  the  menatmal 
discharge. —  The  roots  of  /  qvmnncfit,  moparia, 
and  florida.  possess  stimulating  properties. — The 
roots  of  /.  Jiattatas  are  the  well-known  esculent 
sweet  potatoee  of  Amerion  and  Soutbem  Europe. 
See  the  article  Battatas. — The  rootiof  /  tdnlis 
arc  also  a  wholesome  article  of  diet. 

Five  tuberous-rooted  introduced  species,  addi- 
tional to  tiioee  already  mentioned,  ere  /.  erioqter- 
ma,  tpUnd^ns,  seneijal^nsU,  tyrinnthina,  and  f/otm- 
riemii.  Four  introduced  species,  of  determinedly 
creeping  habit,  and  all  purple-flowered,  tropical, 
and  ornamental,  are  /.  i^fjplaiu,  6ratS[mtd$f  stipu^ 
lacea,  and  maridnia.  Some  of  the  chief  of  the 
many  ornamenta!,  introduced  species,  additional 
to  those  already  mentioaed,  are  /.  bona-nax,  a 

wbite-flowered  annual  from  tbe  Weet  Indaei^  re> 
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markaUe  for  the  variation  <^  its  leaves,  som 
being  entire^  and  otheri  deeply  lobed ;  /.  Sckit- 

dt'ana,  a  magnificent  perennial  rooted  twiner, 
carrying  blue  flowers  toward  the  end  of  aatama; 
/.  repandOf  an  annual,  seariet-floweied,  West- 
Indian  dimber,  blooming  in  tin  eaily  part  of 
autumn  ;  /.  (fravdi/^'Tn.  an  evergreen,  white- 
flowered.  East- Indian  twiner,  8  or  9  feet  high, 
and  blooming  in  September ;  and  /.  tyriaKtliiM^ 
formerly  mentioned  aa  tuberoua-rooted,  a  p*- 
geous  plants  ouiTing  xioh  dark  pwpk  flemnia 
October. 

IPOMOPSia  SeeGiLiA. 

IBBBINB.  AgenneofbewrtilU.vbile'Aow-i 
ed,  frame  and  greenhouse  herbaceous  plants,  of 
the  amnranth  order.  Five  or  six  species,  one  of 
them  an  annual,  and  the  rest  evergreeo  beifai, 
bave  been  intxodneed  to  Britain,  peindpilly  fnn 
South  America ;  and  all  bloom  in  the  latter  put 
of  summer  «nd  early  part  of  autumn  A  wci'lli- 
ness  appears  in  the  branches,  and  is  aiiaded  to  is 
tbe  name  irceine.  | 

IRIS.   A  large  genus  of  ornamental  herbaoeotu 
plants,  constituting  the  type  of  the  nnttml  ^^ri*:: 
Iridess.  This  order  was  formerly  called  ii^&iix 
and  Imi  n  near  rdntionddp  to  tbe  bMnodsnn, 
anutt;^]i4,ttid  biypoxis  orders ;  hot  is  distingnidh 
ed,  among  other  characters,  by  its  superior  si^- 
cleft  perianth,  aud  bj  such  a  position  of  the 
anthen  aa  dispoeea  than  to  burst  toward  tfaso- 
terior  of  the  flower.  The  species  are  natonllj 
distributed  through  a  lar^p  portion  of  both  the 
northern  and  the  southern  hemiqtberes ;  tiui  || 
abottt  500,  belonging  to  nearly  40  geneia,  oecor  |  j 
in  the  gardens  and  botanical  collections  of  Britain.  , 
The  great  majority  are  eminently  l>eautiful :  rai- 
ny render  the  native  Flora  of  aome  parts  of  tk  | 
world  abedhitely  gorgeous ;  and  *  coniidwMg  ■ 
number  make  a  conspicuous  and  most  oraameotal 
figure  in  nil  kinds  of  Priti^^h  flowrr-gardtr;? 
Some  of  the  most  magnificent  or  best  koovn 
genera  are  H^iiiOf  gUtiiithu,  Lcia^  ferram^int, 
' '  /rj  dk'MN^  and  eroau.    A  few,  such  ss  tbe 
safl'ron  oroona  Mid  tlie  florentane  in%  aie  nedi*  I 
cinaL 

Two  epedea  of  tbe  genua  iris  grow  wiU  is  I 
Britain ;  about  100  spedei^  or  upwards,  iuve 

been  introduced  from  other  countrie?  rbi- iljr  tbe 
temperate  parts  of  the  old  world ;  and  s  oon- 
siderable number  of  other  species  are  bBOvn  ' 
Several  of  tboie  in  Britain  are  tttbefoae-netsii  I 

about  a  dozen  are  bulbou5-r<x)tcd  ;     nr  4  arc 
herbaceous  evergreens ;  and  the  rest  are  herbs-  j 
ceous  perennials  with  annual  Etems.   Hie  , 
require  a  little  proteetion ;  and  all  tbeolbei»>w  , 
quite  hardy.     *'Th''  sword- leaved  gorts,"  »J' 
Sweet,  "  do  best  in  ;i  light  loamy  soil,  and  incretie . 
freely  by  suckers  from  the  roots  or  by  seeds,  tti  ' 
tnberou»40oted  onei  are  more  diffionit  lo  catti* 
vate,  and  thrive  best  in  a  mixture  of  loam,  pest 
and  sand  ;  as  does  also  the  tribe  to  which  Lpf^- 
stca  belongs,  as  /.  alata,  /.  caucasica,  I.  rtlipd^ 

Tbe  oommon  bulbous  speoiet  do  wdliasif 
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garden  soil,  the  more  eandy  the  better."  All 
deserve  a  place  in  the  flower-border  ;  and  the 
majority  arc  brilliantly  and  magnificently  orna- 
mental. We  can  afford  to  notice  only  the  two 
indigenous  species,  and  three  or  four  of  the  most 
common  and  popular  exotic  species.' 

The  yellow  water-iris,  or  bastard  acorns,  or 
common  flower-de-luce,  I.  pteudaconu,  grows  wild 
in  the  ditches,  pools,  stagnant  streams,  and  moist 
grounds  of  many  parts  of  Britain,  and  forms  a 
handsome  natural  ornament  of  multitudes  of  the 
close  scenes  of  small  moist  valleys.  Its  root  is 
horizontal,  depressed,  fleshy,  brown,  and  pretty 
thick,  and  spreads  in  every  direction  near  the 
surface  of  the  ground ;  its  stem  has  a  height  of  3 
or  4  feet ;  its  leaves  are  erect,  sword-shaped, 
ribbed,  very  long,  and  of  a  deep  green  colour ; 
and  its  flowers  are  from  3  to  6  in  number,  and 
come  out  in  succession  one  above  another  toward 
the  top  of  the  stem,  and  want  the  three  upright 
petals  called  standards,  and  have  the  three  inner 
petals  smaller  than  the  stigmas,  and  exhibit  a 
yellow  ground  colour  with  a  pencilling  of  dark 
purple  on  the  disks  of  the  larger  segments,  and 
bloom  in  June.  The  root  of  this  plant  is  very 
astringent,  and  had  formerly  a  place  in  the  ma- 
teria medica  of  the  colleges.  A  variety  with 
pale  yellow  flowers,  /.  p.  pallida  flam,  was  intro- 
duced about  35  years  ago  from  North  America, 
and  is  more  ornamental  than  the  normal  plant. 
Another  variety  has  variegated  leaves. 

The  stinking  iris,  or  stinking  gladwyn,  or  roost- 
beef  plant,  I. /aetidissima,  gToviB  wild  in  thickets, 
in  woods,  under  hedges,  and  in  other  shaded 
situations,  on  moist  soil,  in  some  parts  of  Britain ; 
but  is  rather  rare.  Its  root  is  thick,  tufted,  and 
fibrouB ;  its  stem  has  a  height  of  from  15  to  24 
inches;  its  leaves  are  s word-shaped,  and  of  a 
g^rassy  green  colour,  and  stand  about  as  high  as 
the  stem ;  and  its  flowers  have  a  livid  purple 
colour  pencilled  with  dark  veins,  and  bloom  in 
June.  When  the  leaves  of  this  plant  are  rubbed 
or  broken,  an  odour  is  emitted  by  them  which 
at  first  resembles  that  of  hot  roast-beef,  but 
afterwards,  or  when  closely  smelled,  becomes 
disagreeably  fetid. 

The  Florentine  iris,  I.flortrUina,  is  a  native  of 
Camiola,  Rhodes,  and  various  parts  of  the  South 
of  Europe,  and  was  introduced  to  Britain  toward 
the  close  of  the  16th  century.  Its  root  is  tuber- 
ous, horizontal,  and  somewhat  jointed,  and  sends 
off"  many  fibres  from  below;  its  stem  is  erect, 
simple,  naked,  cylindrical,  and  from  15  to  24 
inches  high;  its  leaves  are  sheathing,  erect, 
sword  -  shaped,  and  of  a  sea  -  green  colour,  but 
yellowish  at  the  base  ;  and  its  flowers  commonly 
amount  only  to  two,  and  are  erect,  terminal,  and 
inodorous,  and  have  a  pale  bluish-whit«  colour, 
and  bloom  in  May  and  June.  The  roots  of  this 
plant  are  imported  in  a  dried  state  from  Leg- 
horn, and  have  a  place  in  the  Edinburgh  phar- 
macopceia,  and  furnish  the  orris  powder  of  per- 
fumers.   In  a  somewhat  fresh  state,  they  are 


very  acrid,  and  have  a  nauseously  bitter  taste ; 
but  in  an  older  and  quite  dry  state,  they  lose 
their  acrimony,  and  have  a  sweetish  bitter  taste, 
and  are  brittle  and  very  pulvcrizable,  and  emit 
an  agreeable  odour  similar  to  that  of  the  violet. 
They  appear  to  consist  principally  of  starch, 
partly  of  gum  and  sugar,  and  in  some  degree  of 
a  fixed  oil,  a  volatile  oil,  and  malic  acid.  The 
dried  roots  are  highly  prized  for  their  delightful 
fragrance,  but  possess  little  or  no  medicinal 
virtue ;  and  even  the  recent  roots,  though  some- 
what cathartic,  and  occasionally  recommended 
for  dropsies,  do  not  deserve  to  be  regarded  as 
officinal  A  variety  of  smaller  size  than  the 
normal  plant,  and  with  light  grey  coloured 
flowers,  /./.  minor,  occurs  in  some  gardens. 

The  German  iris  or  German  flower-de-luce,  /. 
ffermanica,  was  introduced  to  Britain  from  Ger- 
many in  the  latter  part  of  the  16th  century.  Its 
root  is  very  thick,  fleshy,  and  jointed,  brownish 
without  and  white  within,  and  spreads  imme- 
diately under  the  surface  of  the  ground  ;  its  stem 
is  jointed,  and  has  at  each  joint  a  small  sessile 
leaf,  and  divides  into  three  branches,  and  has  a 
height  of  from  2  to  3^  feet ;  its  radical  leaves 
arise  in  clusters  from  the  crown  of  the  root,  em- 
bracing one  another  at  the  base,  but  spreading 
asunder  in  a  winged  manner  as  they  ascend, — 
and  they  are  2  inches  broad  and  from  18  to  30 
inches  long,  and  have  sharp  edges  and  sword-like  { 
points ;  and  its  flowers  grow  in  series  of  two  or 
three,  above  one  another,  in  sheaths,  toward  the 
top  of  each  branch,  and  have  3  large,  bending,  blue  i 
or  violet  coloured,  bearded  petals,  besides  the  [ 
arched  petals  and  the  standards,  and  bloom  in  ' 
May  and  June.    A  variety  with  white  flowers,  | 
/.  p.  flore-idio,  occurs  in  some  gardens.  j 

The  Susian  or  Chalcedonian  iris,  /.  ttuiana,  i 
grows  wild  in  the  vicinity  of  Constantinople  and  { 
generally  throughout  the  Levant,  and  was  intro- 
duced to  Britain  toward  the  close  of  the  16th 
century.  Its  stems  rise  24  or  30  inches  high,  and 
support  each  one  very  large  flower;  its  leaves 
have  a  greyish  colour,  and  are  not  so  broad  as 
those  of  the  German  iris ;  its  three  upright  pe- 
tals or  standards  are  almost  as  broad  as  a  hand,  i 
but  very  thin,  and  have  a  striped  colouring  of  ! 
black  and  white ;  its  three  bending  petals  have  a 
still  darker  colour,  and  occasion  the  plant  to  be 
sometimes  called  the  mourning  iris;  and  the 
flowers  bloom  from  March  till  May.    Some  va- 
rieties have  pale-blue,  deep^blue,  and  bluish- 
white  striped  flowers.    The  name  Susian  arose 
from  a  mistaken  supposition  that  the  plant  came 
from  Susa,  the  capital  of  Susiana. 

The  xiphium  or  Spanish  iris,  /.  xiphium,  was  ; 
introduced  to  Britain  from  Spain  toward  the 
close  of  the  16th  century.    Its  root  is  bulbous;  I 
its  stem  is  aliout  20  inches  high  ;  and  its  flowers  I 
have  a  mixture  or  variegation  of  blue,  violet,  white, 
and  yellow  colours,  and  bloom  in  June.  A  species 
very  similar  to  it,  /.  xiphioidts,  is  also  a  native 
of  Spain,  and  was  introduced  at  an  earlier  date. 
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IRON. 


The  Siberian  iris,  /.  silin'cu,  was  introduced 
from  Pthcria  aUout  the  Rame  tiineas  tho  Spunirh 
irid.  Ita  rout  is  uon-bulbous ;  ita  Btem  is  3  or 
feet  hif^ ;  its  leaves  are  oompatativdj 
ita  bending  or  falling  petals  ha%'o  a  ligbt  blue 
Colour;  its  upright  or  standard  petals  have  a 
duriv  purple  colour;  and  its  flowers  bloom  in 
May  and  June.  One  variety,  /.  a  jlerHi0«,  baa 
white  flowers,  and  is  not  so  tall  as  the  normal 
plant  ;  and  another  Taricty,  /.  s. /fort-fUnOf  bas 
purple-coloured  double  flowers. 

was  introdnoed 

from  Persia  in  the  former  part  of  the  17th  cen- 
tury. Its  root  i.^  bulbous  ;  its  stem  is  only  2  or 
3  inches  high ;  and  its  flowers  display  a  briiliant 
variegation  of  bine  and  yellow  oolonn,  and  dif- 
fuse a  grateful  fragrance,  and  bloom  in  March. 
Tliis  plant  is  somewhat  tender,  and  may  be 
grown  in  a  pot  flUed  with  equal  parts  of  sand  and 
fine  moold,  and  housed  during  froat  The  fra- 
grance of  its  flowen  renders  it  a  great  bTOurito ; 
yet  this  fragrance  has  the  curious  prf>p«rty  of 
being  strongly  perceiYed  by  some  persons,  and 
peroeived  very  fidntly oraot  at  all  oiheva. 

IRISH  HEATH.  See  Mexziesia. 

IRON.  The  most  vabrtM^  of  all  tho  metals. 
Though  mentioned  in  the  Feniateuoh,  we  have 
reason  to  believe,  from  the  faots  that  the  fabri- 
cation of  steel  was  unknown  to  the  ancients,  and 
that  tbey  were  wbully  destitute  of  metallurgical 
skill,  that  its  uses  were  little  known  in  the  ear- 
lier periods  of  sodety.  The  Romans  employed, 
as  a  substitute  for  it  in  their  armour,  an  alloy  of 
copper  and  tin.  Its  use  has  followed  the  pro- 
gress of  civilization  in  tho  world  ;  and  the 
amount  of  it  consumed  by  any  nation,  at  the 
present  day,  indicates  vsry  truly  the  degree  of 
its  advancement  in  the  arts  and  Pclcnces.  In 
treating  of  this  metal,  we  shall  adopt  the  follow- 
ing order:  1st,  its  ores;  '2d,  their  reduction  to 
the  metallie  state ;  3d,  the  statistios  of  the  iron 
manufacture  in  Great  Britain. 

Ores  of  Iron, — Iron  exists  in  nature  nnder  fur 
different  states — the  native  state;  that  of  an  oxuie; 
ill  combination  with  combustible  bodies,  particularly 
sulphur;  and,  finally,  in  the  State  of  salts,  as  the  i 
sulphate,  phosphate,  and  carbonate  oF  iron. — 1.  A'Sr.  I 
tiv  Iruii.     Natural  miilleahle  iron  i;*  a  rare  produe- 
tioii  of  this  globe, — tiearly  all  that  hiii»  tiver  btfeii  i 
found  upon  it  faavinff  come  to  us  from  the  atmoBpherc.  I 
The  meteoric  ore  aifiers  very  considerably  from  the  ] 
terrestrial,  native  iron.    Its  colour  is  a  light  steel-  ; 
grey,  resembling  platina;  it  is  easily  i-iit  with  the 
knife,  and  is  flexible  and  perfectly  malieable  when  i 
cold.    Spedfic  gravity,  7*708.    It  oeeum  in  large  I 
masses,  sometimes  of  inanv  tons  weight,  marked  ex- 
ternally by  impressions  like  those  produced  by  the 
bands  and  feet  upon  a  soft,  plastic  mass;  also  in 
small  globular  and  filiform  masses,  disseminated 
through  meteorie  fltoaes.   OecMfonally  it  presents 
imperfectly.formed  octahedral  crystals.    A  crystal 
line  texture  becomes  visible,  however,  in  cutting 
the  large  masse»,  and  ex;H»^ing  the  siirt.ii'e»  producea  j 
to  the  action  of  nitric  arid,  or  allowing  them  to  tar-  , 
nish  by  beat.    It  invariably  contains  from  3  to  12  , 
per  cent,  of  nickel,  and  often  traces  of  cobalt,  nei-  | 
ther  of  wbtcli  metals  have  ever  been  found  alloying  ^ 


terrestrial  native  iron.  Meteoric  iron  is  coDtairxd 
in  all  meteoric  stones ;  in  some  it  exists  in  a  re rr 
fe«-hlf  proportion,  in  other*,  it  forios  one  quarter  of 
their  weight;  and  again  in  others,  it  coastitatc* 
ncarljr  the  entire  nuns;  while tbe  hu]^  maastof  it 
ever  found  ronsixt  of  it  wholly,  without  the  'toHwI 
mixture  of  torei^jii  matter*. — 2.  Magnetic  Ircm  m, 
or  Oiydttlnttd  Iron,  is  of  an  iron-bladc  colour,  mart 
intense  than  belongs  to  metallic  iron;  its  powticrii 
of  a  pure  black.  It  oeeurt  cry«ta1Iized,  in  the  fata 
of  the  regular  oetahedron,  whirL  is  it-  fundnrec 
form;  it  usually,  however,  presents  itself  ui  Lift 
laroelliform  masses,  with  (li<-tinci  oetabedral  cImv- 
ages,  in  granular  concretions,  or  compact.  It  ii 
brittle,  has  the  btu'dness  of  felspar,  and  a  »penfi( 
gravity  of  5'OiM.  It  exert-*  a  derit'eJ  action  on  tk 
magnetic  needle ;  and  certain  spccimcfls,  cqwdally 
of  a  compact  variety,  attract  and  fcpel  ■HerBStelr, 
the  poles  of  a  needle,  arrorditig  as  we  prc«cit  th? 
same  point  of  a  fragment  ot  the  ore  to  one  or  tk 
other  of  the  extremities  of  a  oeeiile.  lu  mtpituc 
virtue  streqgtbcns  by  nraeiure  to  the  sir.  Ike 
magnetic  iron  consists  of  flB*l4  protoxide  of  voe,  mi 

71  H(i  of  (HTOxide  of  iron.  It  is  infusible  btft  re 
bloW'pipe,  but  assumes  a  brown  colour,  ami  Wiii; 
attractory  power,  after  having  been  expoKd  to  i 
great  heat.  It  is  soluble  in  nitric  acid,  and  mar  be 
obtained  crystaUi/.cd  by  fusing  it,  as  often  bsppew 
in  the  roasting;  of  it,  in  furnaces,  to  etfect  its  rvivc- 
Hon,  It  occurs  iu  primitive  rocks,  chiefly  u  gociii. 
mica-slate,  honiblende-slate,  and  diloritc-iktt,  mi 
rarely  in  limestone,  when  it  forms  veins,  b<d>, 
even  entire  mountains,  it  also  com(>oiie»  ike  dai 
ingredient  of  cerUin  sandi,  wbich  have  been 
and  depotitcd  bjr  the  sane  currenta  whi^  srpsntcd 
it  from  Its  original  beds.  The  different  Ttrietia|«f 
this  ore  are  exceedingly  rich  i  :  n  rtal,  ofttn  yicldiry 
W  j>er  cttit.  of  iron,  and  are  everywhere  explored, 
when  found  in  sufticient  quantities,  and  comtiiii 
with  abundance  of  fuel  and  facility  of  traasportatiss. 
The  present  ore  forms  the  beat  iron  which  l»  a*^ 
for  the  manufacture  of  steel;  and  hence  the  wnploi- 
ment  of  Swedish  iron  by  the  English  for  this  pur- 
poee.— 9.  CXroMlstf  Oxide  of  Iron  {CkromdU  tf 
Iron)  is  found  crystallized  in  regular  octaLeJrv  swJ 
mastiive.  Lustre,  imperfectly  roetalbc;  cuWr,  be- 
tween iron.black  and  brownitih-bladi;  Streak.  broMfiii 
opaque;  brittle;  hardne«^s,  the  saaie  with  the  fn- 
ceding  species ;  specific  gravity,  4*498.  Viuipidii 
and  Klaprotb  make  it  cgoiietof 
Oxide  of  chrome,  .  .  43'00 
Protoxide  of  iron,  .  .  34*70 
Alumina,  .        .        .  21)30 

Sdica  200 

Alone,  before  the  hlow-pipe,  it  is  infusible,  bu* 
upon  the  ma^etic  needle,  after  haviof  beta 
to  the  reducmf  llMne.  It  is  disaol?^  wkca  ImsIcs 
with  borax,  to  which  it  imparts  a  bt  iiuTiful  J[«eo 
colour. — 4.  i>pecular  Iron  ore,  and  Htd 
Tbk  species,  scarcely  lees  hitercetiiv  than  the  l<-: 
in  eeonooiieal  importance,  presents  aianjr  dificnltai 
to  the  mineralogist,  in  consequence  of  the  ewspS" 
eated  forms  of  its  crystals,  and  the  diversifirJ  if- 
pearance  of  its  compound  vaneties.  It  vt  a)^^- 
lized  ill  a  great  number  of  fkmns,  whose  fuiidsirrctji 
hk'ure  i»  a  slightly  nrute  rhooib'^'ifl  ef  86°  JO' 

M",  which  may  be  derived  trom  its  crystal*  k» 
cleavage.  The  general  tendency  of  its  <^i\oc*:) 
forms  is  to  hexagonal  prisms  and  irfcguitr 
bedra.  Lustre,  metallie:  colour,  dark  sttd-|i«7< 
iroii-Mnck  ;  streak,  cherry-red,  or  reddi»k  brown; 
surface  of  the  cry^uls  frequently  tarnished;  ops<j««' 
except  in  very  thin  laminae,  which  are  faintly  tna* 
lucent,  and  show  a  deep  hiood-red  culouri  hnttl<i 
hardness,  the  same  with  the  preceding  specie*;  'Pa- 
cific gravity,  5'25l.     Its  action  upon  ti  e  u  .;>!  '"  •' 

feeble;  it  liem  attracts  iron-filings,  orodtrs  mf- 
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netic  polarity.    Bcfi  Tc-  riccurrinff  in  distinct  cry*-  ' 
t«U,  aiid  ill  hiinellifonn  Hiid  compact  ra8s$e»,  with  a 
metallic  lu^^tre,  it  ulso  preMlito  itself  in  reniform, 
butryuidal  and  ftalactitic  tihape«>,  ojul  earthy-looking 
masses,  where,  from  the  smallnebs  of  the  individuals, 
no  signs  of  the  rnetullic  appearance  are  discernible. 
These  varietie*  have  received  distinci  name*,  and 
bav«  often  been  treated  of,  in  ntneralorieal  •ystenw, 
as  belonging  to  a  di^:iT.^f  species,  which,  on  account 
of  tbeir  colour,  ha^i  been  <iesignated  red  iron  ore.  But 
this  distinction  is  now  given  up,  as  an  uninterrupted 
transition  has  been  noticed  between  all  the  varieties 
of  the  red  iron  ore  and  the  crystalline  specular  iron. 
;     —5.  Hjfdrous  Oxide  of  Iron,  and  Brown  Iron  ore. 
The  present  is  a  kpecies  nearly  parallel  to  the  fure> 
going,  in  the  auantity  uf  iron  it  afford  to  society. 
It  is  very  rarely  ol>-«  rved  in  distinct  crystals,  more 
,     uiUMlly  uccurrii}g  in  butry  oidal  and  sLalactical  ina3>^es, 
i    consisting  of  closely  aggregated  fibres,  in  which  re- 
spect it  resembles  i^e  moat  common  vaiietiee  of  the 
specalar  iron.   The  eryatab  ere  very  tmslU  exter- 
nally black  and  brilliant,  and  in  the  shape  of  ri<;bt 
rectangular  prisms.    The  general  character  of  the 
species  is  as  follows:  lustre,  adamantine;  colour, 
i     various  shadea  of  brown,  of  which  yellowish-brown, 
I    hair-brown,  e1ove>brown  and  blackish-brown,  are 
the  most  common  ;  streak,  jellowisli-brown  ;  brittle; 
no  action  on  tbe  mngnet;  scratched  by  felsfiar;  spe- 
'  cific  gravity,  Besides  occurring  in  crystals, 

am)  ill  i^lohular  stulactitic  and  friiticose  if  is 

found  111  masses  whoae  composition  is  liiipu.pitble ; 
;  sometimes,  alno,  the  particles  are  so  slightly  coherent, 
that  the  masta  appears  earthy  and  dull.  It  differs, 
ebemieally,  from  the  specular  iron,  in  eontaining  a 
quai-tity  ft"  water,  not  nirrrl .  interspersed  throiijjh 
lu  sul»>t:iiice  by  simple  abiiorption,  but  intimately 

\     combined  with  it  bv  chemical  afTuiity  6.  Arunical 

j     Iron,  or  Mispickei,  is  found  crystallized  in  right 
rhombic  prisms  of  1 1 1°  12  and  08^  4^.    These  are 
I     often  terminated  bv  dihedral  summits,  and  liable  to 
I    a  lar^e  number  oi^  modifications.    It  also  occurs 
massive.    Lustre,  metallic (  colour,  silver^ white, 
I     inclining  to  «iteel-grey;  streak,          grejrish-black ; 
brittle;   hardness,  nearly  that  of  felspar;  speci- 
fic gravity,  C'I27*     Its  chemical  composition  is, 
iron,  33  5,  arsenic,  46*5,  wid  sulphur,  20.  Before 
the  blow-pipe,  upon  charcoal,  it  emits  copious  arsen- 
'     ical  fumes,  uiid  iiit  lts  into  a  globule,  which  is  nearly 
pure  sulphuret  of  iron.    It  is  soluble  in  nitric  acid, 
with  the  exception  of  a  whitish  residue.   It  some- 
times contains  a  small  proportion  of  silver  7-  Aro- 

tomout  Arsenical  Pifritea;  a  species  differing  from 
I  tlie  precediiif,'  in  the  inclination  of  the  lateral  faces, 
which,  in  the  present  case,  meet  under  ancles  of  122° 
26'  and  57'  S4\  and  in  8|>edfic  gravity,  wbleb  in  this 
species  is  "J-liS.  It  has  not  yet  heeti  analyzed,  but 
Ja  believed  to  consist  wholly  of  iron  and  arsenic.— 
8.  Iron  Pyritet  i*  the  mo-t  universally  distributed 
of  all  the  ores  of  iron,  and,  from  its  yellow  colour 
and  metallic  aspect,  is  the  tubatanee  which  is  so 
frequently  mistaken,  liy  i^iorant  people,  for  gold. 
It  is  not  uncommon  to  find  it  rc^larly  crystallized, 
though  the  dimennons  of  the  crystals  are  rarely  such 
as  to  render  thero  very  conspicuous.  The  prevailing 
tigure  among  its  crystals  is  the  cube,  parallel  to 
whose  faces  they  may  be  cleaved,  as  also  parallel  to 
I  the  sides  of  the  regular  octahedron.  The  last  is 
*  assumed  as  the  primitive  form  of  thespedes  by  most 
t  mineralogists,  as  leading  to  an  cxplatiffinn  of  the 
numerous  secondary  forms  with  the  greuri  -t  iiii[ili- 
eify.  The  roost  frequent  of  these  secoiKhiries  are 
the  cubo-octabedron,  the  pentagoaal'dodecahedron, 
and  the  icositetrahedron.  The  surfaces  of  the  crys- 
tals are  soinetimes  smooth,  and  sometime-  .ilternutely 
streaked.  Fracture,  concboidal,  uneven;  lustre, 
metallic;  colour,  passing  throuf h  a  few  shades  of  a 
ebsvmeieristie  birwise  yellow;  streak,  brownisb- 

w  


black;  brittle;  hardness,  such  as  to  be  impressed 
with  the  knife,  and  scratched  by  felspar;  specific 
gravity,  4'9d.  Tlw  crystals  are  liable  to  be  much 
grouped,  often  penetrating  each  other  so  in  form 
globular  masses.  It  occurs,  alao.  in  grunulur,  co- 
lumnar and  impalpable  masses;  and  often  cellular,  in 
consequence  of  forming  upon  crvstaU  of  galena, 
wbieh  Mva  subsequently  become  oecomposed.  Iron 
pyrites  consists  of  iron,  45"74.  and  sulphur,  54  26.  In 
the  exterior  dame  uf  the  bluw-pipe,  it  becomes  red 
upon  charcoal,  the  sulphur  is  driven  off*,  and  oxide 
of  iron  remains.  In  heated  nitric  acid,  it  is  partly 
soluble,  and  lesTes  a  whitish  residue.  Some  varie- 
ties are  subject  to  decomposition,  when  exposed  to 
the  action  uf  the  atmosphere.  With  regard  to  its 
geological  relations,  much  diversity  obtains;  it  con- 
stitutes beds  by  itself  of  consideralile  magnitude,  in 
gneiss,  mica-slutc,  and  primitive  argilliLe,  and  is 
often  an  important  ingredient  of  those  beds  which 
contain  ores  of  lead,  iron,  copper,  iic.  It  is  fre- 
quently mixed  with  cool  scams  and  the  beds  of  clay 
ul.ii  li  aiTiiirifi  iny  them.  It  is  also  met  with,  in 
considerable  quantities,  in  veins,  ai>i>ociated  with 
blende,  arsenical  irao,  nlena  and  copper  pyrites.  It 
is  found,  likewise,  with  ores  of  silver,  aud  is  con- 
tained in  many  organic  remains,  both  of  vegetable  and 
animal  origin. — 9.  White  Iron  Piiriu  <  (IIITlm  h  from 
the  preceding  speaes  in  its  crystalline  characters,  as 
well  as  in  some  other  reapecta,  though,  in  chemical 
constitution,  the  two  appear  to  be  perfectly  identical. 
Its  crystab  are  in  the  form  of  modified  rhombic 
prisms,  and  of  very  flat  crystals,  having  the  appear- 
ance, at  first  si^fat,  of  dodecahedrons  with  trianj^ular 
planes,  but  which,  however,  are  madet,  consisting 
of  similar  portions  of  five  crystals.  The  primary 
form  is  a  right  rhombic  prism,  of  about  106'^  and 
73'',  parallel  to  the  [)l:ines  of  which  it  yields  to 
mechanical  division.  The  faces  of  the  crystals  are 
deeply  streaked,  in  a  vertical  direction.  Lustre, 
metallic;  colour,  pale  bronze-yellow,  inclining  to 
grey;  streak,  greyish- black ;  hardneiMi,  equal  to  that 
of  felspar;  specific  gravity,  4*67*  It  occurs  mat* 
sive,  and  in  various  imitative  shapes,  in  conscqueiico 
of  which,  and  the  composition  uf  its  crystal-,  it  has 
been  distinguished  into  several  varieties,  as  raduiud 
pyrite$,  iptar  writes,  coek'B-^mnb  p^Ue»,  hepatic 
^Ifriiet,  and  etihilar  pyriiet.  Before  the  blow-pipe, 
It  behaves  like  counnon  iron  pyrites.  Some  of  its 
varieties  are  peculiarly  subject  to  decomposition.  It 
is  less  frequently  met  with  in  nature  thisn  the  pro* 
ceding  species,  though  very  often  found  accompniiy- 
ing  it.  It  occurs  more  frequently  in  rocks  ot  tlie 
coal  formation,  and  in  strata  of  clay.—  10.  Marfnetic 
Jrom  P^rnttt  is  rarely  seen  in  well  formed  crystals. 
Count  Bomrmm  describes  it  as  occurring  in  irregnlar 
six-sided  pri^irs.  In  general,  it  is  massive  and  foli- 
ated, or  fine  granular.  Lustre,  metallic;  colour, 
intermediate  between  bronze-yellow  and  copper-red; 
streak,  dark  greyish-black;  subject  to  tarnish;  slight 
action  on  the  mag^iet;  brittle;  hardness,  considerably 
inferior  to  that  of  common  iron  jjyrites.  or  that  of 
white  iron  pyrites;  specitic  gravity,  4  tj3.  It  con- 
sists of  iron  G2-77,  end  sulphur  37*23.  It  occurs  in 
beds,  along  with  other  minerals,  usually  in  iirimitivc 
rocks.  — 11.  Phosphate  <i  f  Iran,  or  V'irinnile,  occurs 
crystallized,  in  the  form  of  a  right  oblirjue-angled 

prism  uf  lid"*  16'  and  54°  42',  which  is  that  of  the 

Jtrimary  crystal.  The  crystals  are  loiif  and  slender 
or  the  most  part,  though  generally  very  small. 
They  are  attached  to  tbeir  guiigue  by  one  of  their 
broad  lateral  planet,  or  occur  in  aggregated  groups. 
Lustre,  pcwly,  approaching  to  metallic  on  certain 
faces;  on  others,  vitreous;  colour,  pale  blacknth- 
green,  sometimes  approaching  indigo-blue;  stit-ak, 
bluish-white  ;  the  powder  produced  by  crushing  the 
mineral  in  a  dry  stale,  is  liver-brown ;  translucent, 
and  rarely  tnuMimreot;  aectiloj  thin  hunimB  are 
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flexible;  specific  pravity,  2*06.  It  also  occur*  inac- 
tive, in  imall.  reniform  and  globular  shapes,  and 
imbedded  no<lu1ei;  also  in  iuperficial  coatingn  of 
dufty  particles.  The  earthy  varieties  are  dull, 
opaque,  meagre  to  the  touch,  and  light.  Their 
colour,  on  first  exposure  to  the  light,  is  greyish, 
yellowish,  or  greenish  white,  .or  some  pale  tinge  of 
blue;  but  it  soon  passes  to  a  dark  indigo-blue.  In 
two  varieties  of  vivianite  (a  friable  one  analyzed  by 
Klaprotb,  and  a  crystallized  one  from  Bodenmais  in 
Bavaria,  by  Vogel),  the  following  chemical  compo- 
sition was  discovered : — 

Protoxide  of  iron,  .  .  47-50  .  41.00 
Phosphoric  acid,      .       .       32  00    .    26  40 

Water   20  00    .    31  00 

It  decrepitates  before  the  blow-pipe,  but  melts,  if 
first  reduced  to  powder,  into  a  dark. brown  or  black 
scoria*  which  mores  the  magnetic  needle.  It  is 
soluble  in  dilute  sulphuric  and  nitric  acids.  It  oc- 
curs in  a  variety  of  geological  situations.  The  crys- 
tals  are  found  in  copper  and  tin  veins,  and  sometimes 
in  greywacke  accompanying  native  gold;  also  in 
basalt  and  trap  rocks.  The  earthy  and  massive 
varieties  are  imbedded  in  clay,  and  ouen  accompany 
bog  iron  ore. — 12.  Arteniate  of  iron  occurs  in  small 
cu>)ic  crystals,  which  are  either  unmodified,  or  have 
their  alternate  angles  or  their  edges  truncated.  Lus- 
tre, adamantine,  not  very  distinct ;  colour,  olive- 
green,  passing  into  yellowish-brown,  bordering  some- 
times upon  hyacinth-red  and  blackith-brown,  also 
into  grass-green  and  emerald-green ;  streak,  similar 
to  the  colours;  translucent  on  the  edges;  rather 
Mctile;  scratched  by  fluor;  specific  gravity,  3'00. 
According  to  two  analyses,  it  consists  of 
Oxide  of  iron.  45  50   .  48-00 

Arsenic,  .  .       31  00    .    18  00 

Oxide  of  copper,  9*00    .  O'OO 

Silica   400    ,  000 

Carbonate  of  lime,  .  .  0  00  .  2  00 
Water,    .  lO'SO    .    82  00 

Exposed  to  a  gentle  heat,  its  colour  is  changed  into 
red.  In  a  higher  degree  of  temperature,  it  intumes- 
ces,  gives  little  or  no  arsenic,  and  leaves  a  red  pow- 
der. Upon  charcoal,  it  emits  copious  fumes  of 
arsenic,  and  melts,  in  the  inner  flame,  into  a  metallic 
scoria,  which  acts  upon  the  magnetic  needle.  It 
principally  occurs  in  veins  of  copper  ores,  traversing 
the  older  rocks. — 13.  Carbonate  of  Iron,  or  Spathic 
Iron  ore,  occurs  crvstalline  and  massive.  Its  crys- 
tals are  acute  rhomboids,  sometimes  perfect,  or  only 
having  the  terminal  angles  replaced,  six-sided  prisms, 
and  lenticular  crystals.  They  are  very  easily  cleav- 
able,  yielding  obtuse  rhomboids  of  107°  and  73°. 
Lustre,  vitreous,  inclining  to  pearly ;  colour,  various 
ahades  of  yellowish -grey,  also  into  several  kinds  of 
yellow,  white  and  red;  streak,  white;  translucent 
indifferent  degrees;  brittle;  hardness,  nearly  iden- 
tical with  that  of  fluor;  sjpecific  gravity,  3  829.  It 
occurs  massive,  in  broad,  foliated  and  granular  mass- 
es ;  also  in  fibrous  botryoidal  shapes,  whence  it  has 
received  the  name  of  tpherotiderite.  Two  varieties 
of  this  species,  I.  the  spherosiderite,  and  2.  a  cleav- 
able  variety,  have  yielded  to  Klaproth, 

(I.)  (2.) 

Protoxide  of  iron,  .  .  63  75  .  57  50 
Carbonic  acid,  .  .  34  00  .  36  00 
Oxide  of  manganese,        .        0  75    .  3*30 

Lime   000    .     1  25 

Ikiagnesia,  .  .  .  0  52  .  0  00 
Before  the  blow-pipe,  it  becomes  black,  and  acts 
upon  the  magnetic  needle,  but  does  not  melt.  It 
colours  glass  of  borax  green.  It  is  soluble  with 
difficulty  in  nitric  acid,  particularly  if  not  reduced 
to  powder.  On  being  exposed  to  the  air,  it  is  gra- 
dually decomposed :  first  the  colour  of  the  surface 
becomes  brown  or  black  ;  afterwards,  also,  the  streak 
is  changed  into  red  or  brown;  hardness  and  specific 


gravity  are  diminished;  and  even  the  chemical  con- 
stitution is  altered,  the  whole  being  converted  into 
hydrate  of  iron.    It  frequently  occurs,  along  with 
carbonate  of  lime,  in  veins  and  beds,  in  primitive 
rocks;  also  in  metalliferous  veins,  accompanied  bjr 
galena,  grav  copper  ore,  and  iron  and  copper  pyrites. 
— 14.  Oxalate  of  Iron,  or  Humboldtine,  is  an  ore  of 
iron  found  near  Berlin,  in  Bohemia,  in  a  moor-coal, 
or  friable  lignite.    It  consists  of  protoxide  of  iron 
53*56,  and  oxalic  acid  46*14.    It  is  supposed  to  owe 
its  origin  to  the  decomposition  of  succulent  plants. 
It  occurs  in  small  flatfish  masses,  of  a  light  yellow 
colour;  is  soft,  yielding  to  the  nail,  and  of  the  spe- 
cific  gravity  of  1*3.  By  rubbing,  it  acquires  reainoua 
electricity.    It  decomposes  easily  on  live  coals,  giv- 
ing out  a  vegetable  odour.    It  is  insoluble  in  boiling 
water  and  alcohol. — 15.  Sulphate  of  Iron,  or  Cop. 
perai.    This  salt  is  not  frequently  found  in  nature, 
in  distinct  crystals,  but  usually  occurs  in  stalactitic, 
botryoidal  and  reniform  masses,  and  occasionally 
pulverulent.    The  crystals  are  in  the  form  of  right 
oblique-angled  prisms,  considerably  modified  by  re. 
placements;  fracture,  conchoidal ;  lustre,  vitreous; 
colour,  several  shades  of  green  passing  into  white; 
streak,   white;    semitnuisparent  and  translucent; 
brittle;  hardness,  that  of  gypsum;  specific  gravity, 
1*83;   taste,  sweetish-astringent  and  metallic.  \t 
consists  of 

Oxide  of  iron  27*7 

Sulphuric  acid,         ....       26  9 

Water  45*4 

It  is  easily  soluble  in  water,  and  the  solution  be> 
comes  blaclc  on  being  mixed  with  tincture  of  galls. 
If  exposed  to  the  open  air,  it  soon  becomes  covered 
with  a  yellow  powder,  which  is  persulphate  of  iron. 
Before  the  blow-pipe,  it  becomes  magnetic,  and  col- 
ours glass  of  borax  green.  In  most  instances,  it  it 
produced  by  the  decomposition  of  other  minerals, 
particularly  of  iron  pyrites  and  magnetic  iron  pi  rites; 
and  the  crystallized  varieties  are  rarely  found,  ex- 
cept in  those  places  where  artificial  heaps  of  these 
substances  have  been  formed.  It  is  also  found  in- 
crusting  slate  rocks,  and  dissolved  in  the  waters  of 
certain  mines. 

All  iron  when  exposed  to  humid  air  becomes 
nistj,  or,  in  the  language  of  chemistry,  attracts 
oxygen  from  the  atmosphere,  and  is  converted — 
at  least  upon  its  surface — into  oxide  of  iron,  and 
in  process  of  time  will  become  oxydized  through- 
out its  whole  substance ;  fur  the  rust  of  iron  is  a 
regular  oxide,  and  iron  has  so  strong  an  affinity 
for  oxygen  that  it  is  matter  of  difficulty  tu  pre- 
vent this  oxidation  going  on.  This  at  once 
shows  why  native  metallic  iron  should  be  scarce, 
and  why  most  of  the  ores  of  that  metal  that 
are  met  with  should  be  oxides.  The  oxides 
of  iron  seldom  present  a  metallic  appearance ; 
they  vary  in  colour  from  bright  red  to  reddish- 
yellow  or  bright  yellow,  and  are  occasionally 
nearly  blaclc  ;  and  this  metal  is  so  generally 
disseminated  over  the  surface  of  the  globe  that 
these  oxides  frequently  give  a  tint  of  colour  to 
the  whole  soil,  rendering  it  brown,  yellow,  or 
red.  In  these  cases  the  iron  exists  in  such  small 
quantities  as  to  render  its  collection  for  useful 
purposes  impossible.  What  are  called  iron-mines 
are  immense  collections  of  the  ore  of  iron  form- 
ing in  masses  usually  stratified  in  a  nearly  hori- 
zontal direction,  and  which  are  frequently  from 
six  to  twelve  or  fifteen  feet  in  thickness,  and  of 
great  extent.    These  mines,  or  formations  of  iron 
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ore,  are  very  common,  and  exist  to  a  prenter  or 
len  extent  in  all  oountriea^  particularly  such  as 
are  moaiitunoDa;  tiot  the  ete  it  weelew  wifheuk 
the  prosimKij  of  a  plentiful  Bupplj  ef  ftwl  to  re- 
duce it,  and  of  limestone  which  is  necessary  for 
a  flax  to  promote  the  flowing  of  the  metal  when 
prodaoed  from  ite  wigiiial  nwlriz.  On  this  ao- 
count  iHEiny  valuable  deposits  of  iron  oanaot  be 
worked,  for  iron  is  now  sold  at  so  chcnp  a  rate 
as  not  to  admit  the  expense  of  transporting  any 
of  the  BCOMMity  eeostttneiitt  ftr  its  formation  to 
my  verj  considerable  distanoe,  and  those  mines 
only  work  to  advantage  in  which  the  iron  ore, 
limestone,  and  wood  or  coal,  are  found  on  the 
same  loeaftioD, — ^which  is  by  no  means  an  uncom- 
mon case. 

Iron  has  a  strong  affinity  for  most  if  not  for 
all  the  natural  combustibles,  and  in  a  hot  state 
win  eomUae  readily  with  them.  It  also  com- 
bines or  mixea  witli  moat  of  the  etlier  meteb» 
forming  alloys  that  alter  the  chamcter  of  the 
metal  very  essentially.  In  proof  of  thi»,  heat  a 
bar  of  iron  in  a  smith's  forge  to  nearly  white,  or 
what  bUcksmitbs  call  «  mClEiy  kmi,  wad  m 
rubbing  it  with  a  stick  of  brimstone  or  sulphur, 
the  iron  and  sulphur  will  simultaneously  melt 
and  fall  down  in  drops,  which  become  hard  on 
cooling,  but  en  examination  will  be  found  to  be 
neither  iron  nor  sulphur,  but  a  combination  of 
the  two,  cnlled  by  chemists  miJphvrH  of  iron, 
which  is  liarii  and  brittle,  without  metallic 
lostn^  and  in  ikwt  poesemfng  none  of  those  pro- 
perties that  render  iron  valuable.  It  might  be 
Rtippoaed  that  on  heating  this  compound  a^^ain, 
the  sulphur  would  be  evaporated  and  driven  off ; 
bat  tbie  win  net  be  the  ease:  tbeeoniblnaftidnia 
too  strong  to  be  dissolved  bj  mdh  meant,  and 
the  iron  is  spoiled  ff>r  all  ordinary  purposes. 
Iron  combined  mituraUy  with  sulphur  is  a  very 
oommon  mineral  prtdnotionf  fimnd  oonttently  in 
iron  and  other  mines,  and  known  goneraUy  by 
the  names  of  iron  or  martial  pyrites,  mundie,  and 
marctmu;  and  it  is  one  of  the  most  bright  and 
btantiAil  minenls,  being  crystaUlne  with  metal- 
lic lustre,  and  a  colour  between  bnm  and  gold, 
so  that  it  has  frequently  been  suppoRcd  hv  the 
ignorant  to  be  this  latter  metal.  This  mineral, 
when  it  ooeurt,  mnit  be  eareftilly  picked  ont  of 
the  iron  ore  before  it  is  worked,  at  n  tmall  quan- 
tity of  it  wiU  deterionto  a  kife  qnaatlt/  of 
iron. 

Otrbon,  or  the  poie  nwteritl  of  ooel,  nnitea 
with  iron  in  the  same  manner  as  sulphur,  though 
to  a  less  extent,  and  is  detrimental  to  it ;  and 
as  the  redaction  of  iron-ore  consists  in  filling  a 
very  taU  fbniaoe,  bnllt  for  the  purpose,  with  al- 
ternate hjere  of  iron-ore,  Umestone,  and  fuel, 
■which  soon  gets  into  a  state  of  iimition  by  the 
fire  previoualy  made,  and  urged  by  powerful 
bellowa  or  other  blowing  machinery,  so  that  the 
Imn  becomes  reduced  by  being  deprived  of  its 
Oiygen,  and  trickl-.s  down  thrjucrh  the  ignited 
foeli  it  oomet  into  constant  contact  with  carbon 


'  while  both  aro  at  a  very  high  temperatnre,  and 
a  union  consei^uently  takes  place.  In  this  man- 
noT)  bowoveif  aU  iron  is  rednced  in  the  fiiet  in- 
stance ;  and  being  obtained  in  n  Hold  or  molten 
state,  the  bottom  of  the  furnace  is  tapped,  or  a 
hole  opened  into  it  at  stated  perio<^  to  permit 
the  flaid  inn  to  flow  ont.  When  cold,  it  flnt 
assumes  tim  character  of  metallic  iron ;  bat  it  is 
unfit  fbr  f^eneral  use,  bcini^  white  nnd  almost 
crystalline  in  itt  firaoture  when  broken,  exceed- 
ingly brittle^  and  to  bnvd  timt  no  flie  or  other 
tool  will  touch  it  In  thit  state  it  is  thick  or 
viscid  while  hot,  and  does  not  flow  or  nm  easily, 
and  is  therefore  unfit  for  the  purposes  of  the  iron 
founder ;  but  large  and  heavy  castings  that  re- 
quire to  bo  hard,  and  have  no  turning,  driUInf  , 
or  other  opomti  n?  of  workmanship  to  be  per- 
formed upon  them,  are  often  formed  of  this  iron, 
which,  on  its  first  production,  is  called  crude  or 

Jwwy9  wVllt 

From  what  has  been  already  stated,  it  will  be 
c  vid unt  that  the  fuel  used  for  the  reduction  of 
the  iron  will  have  considerable  influence  upon  it. 
Hence  the  ozttnoiTe  nse  ef  odko  in  Its  pMpa** 
tion.   See  article  Coke. 

From  the  above  slight  sketch  of  the  manner 
of  producing  iron  it  will  appear  that  it  is  cou- 
stotttfy  dbtninod  in  n  melted  or  llttid  ttnte  in  the 
first  instance ;  yet  it  is  obvious  that  it  is  met 
with  in  two  distinct  forms  called  bar  or  nmUmhle, 
and  aut-irorif  the  characters  of  whicii  are  as 
distinot  as  two  eeperate  metals.  IfaUsaUe  iron 
is  manufiiMTtured  into  long  square  or  rectangular 
pieces  called  bare,  or  long  cylinders  called  rods, 
or  flat  plates  called  Aett  iron.  If  good,  it  should 
be  ohnmcttfited  hf  its  ten^ness,  dnctilitj  and 
capnlHlity  of  bending,  its  strength,  its  power  of 
receiving  and  retaining  a  highly  reflective  pol- 
ish, its  fibrous  texture,  the  i&cHxty  witii  which 
it  TOtli  or  combines  with  oxygen,  by  its  capabi- 
lity of  welding  when  highly  heated,  so  that  two 
pieces  may  be  united  by  hammering  and  made 
as  strong  as  if  they  had  never  been  separate,  and 
by  its  feristanoe  to  Ibtlon  by  heat.  Cast  iron, 
on  the  contrary,  has  no  ductility  and  but  little 
tuughness,  and  will  only  admit  of  bending;  in  a 
slight  d^ree  without  breaking ;  it  is  very  infe- 
rior in  ttrtngth  to  maUenhle  iron;  it  may  be 
made  smooth  and  polished,  bat  wiU  Mver  have 
a  highly  reflective  surface ;  it  has  a  frranular  in- 
stead of  a  fibrous  texture;  rusts  or  combines 
slowly  with  oxygen ;  cannot  be  united  by  weld* 
ing;  and  fuses  and  Vtecomes  liquid  when  exposed 
to  a  high  hcnt.  'i'he  irt.n  in  both  cases  is  the 
same,  and  these  extraordinary  differences  of 
character  appear  to  depend  entirely  on  the 
quantities  of  carbon  and  oxygen  which  have 
combined  with  the  metal  at  the  time  of  its  re- 
duction. Iron  in  its  malleable  state  is  believed 
to  be  pure  or  free  from  alloy ;  and  the  more  pure 
it  it,  the  more  perfect  the  metal  will  be ;  but 
cast  iron  is  alloyed  or  ini.\ed  with  carbon  and 
oxygen,  and  the  different  proportions  of  these 
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Jomcnts  that  are  present  will  gcnsIWy  aflToct  the 
jviality  of  the  rnct:^!.  Cast  iron  is  not,  therefore, 
trictly  vpeaking,  iron,  but  a  carboret  of  iron 
MNubincd  with  tooM  oxjgsn* 

The  ohvioug  prooeu,  therefore,  for  procuring 
nalleable  iron,  is  to  rcfino  or  purify  the  imperfect 
■ar buret  of  iron  that  is  obtained  from  the  ore  by 
Jm  llnl  proQMf  of  ndnolfaMi  tbovo  donrifaod*  hf 
«king  from  it  the  carbon  it  had  imbibed.  This 
8  done  by  melting  the  crude  or  forge  iron  a 
second  time  in  a  reverberating  fumaoe,  or  one 
m  constmoled  that  the  iron  shall  be  expoted  to 
i  free  current  of  air,  and  shall  be  subject  to  all 
.he  heat  of  the  fuel  without  being  in  contact 
with  it.  So  soon  as  the  iron  is  fused,  it  is  ke|)t 
XMMtMitlj  ttimd  and  moved  mboot  bjiron  rods, 
10  It  to  doiatantfy  eiipeie  new  mi&eet  to  the 
leat  and  air,  which  process  is  called  puddling. 
3y  this  process  any  carbonaceous  matter  the 
.ran  ninj  have  contained  !§  bornt  and  eonmned, 
mdotber  portions  of  iron  combining  with  the 
ixrf^en  of  the  air,  the  iron  shortly  loses  its 
luidity  and  becomes  ropy  and  tenacious  like 
iongh,  and  the  woriman,  judging  from  bie  ez- 
)Wienoe  when  this  change  has  been  suflSciently 
wrought,  removes  the  mass  of  iron  from  the  fur- 
laoe,  and  places  it  on  a  large  anvil  where  it 
^eoeivee  a  hw  blows  from  n  veij  boavy  forge- 
lammer  worked  by  maehineiy,  and  whidi  forms 
t  into  the  shape  of  a  sqnare  bar  of  from  t'ivrv  to 
hree  feet  in  length.  The  blows  of  this  hammer 
lot  only  form  Um  bar,  but  rakbr  the  mam  more 
lento  and  oempaot,  and  drive  off  all  the  oxide  of 
ron  that  was  formed  driring  the  puddling  pro- 
cess. This  flies  off  in  all  directions  under  tbe 
lammer,  livrmiag  aointiUating  sparks  of  great 
trillbncj  and  beMttjr. 

JMUkg-mitl. — The  short  h.ir  while  yet  in  s  glow. 
Iff  beat  is  speedily  riirried  to  the  forininij:  rollers, 
if  a  square  l)ar  is  desired,  i«  presented  to  the 
quare  openiiif.'.  mid  carried  forward  hv  the  rcvolu- 
ion  of  two  cast  iron  rollers.  If  a  smaller  bar  is  re* 
uired,  tbe  hot  pieee  Is  returned  back  sgain  through 
he  next  oppniri?,  and  afterwards  throu^'h  the  next 
mailer,  and  soon,  until  it  i^  reduced  to  the  required 
ise.  If  a  round  rod  of  iron  is  required,  the  piece  is 
1  like  manner  presented  to  and  iNuued  through  the 
ound  openings;  and  tbus  the  botbsr  whlrll  was  ori. 
ii;ally  only  'M)  inches  in  length,  is  extended  to  lOor  12 
'ft,  or  even  luure,  and  afterwards  cut  by  shears  to 
ie  required  length  of  tlic  )>ar.  All  bars  of  iron  are 
ow  formed  by  passing  them  between  roller*  of  this 
ihd,  and  of  course  iron-mills  must  possess  a  numl>cr 
f  Mich  rollers  suited  to  the  sizes  and  forms  of  the 
on  to  be  produced;  because,  by  altering  tbe  inden. 
tlions  in  tbe  rollers,  bar*iron  of  any  form  may  be 
roduced,  and  it  is  in  thiK  way  that  railroad  iron  of 
«riii'uliir  forms  h  made,  or  iron  mouldings  for  hand> 
lils  and  other  purposes.  The  largest  indentations 
-e  placed  near  the  ends  of  tbe  rollers,  and  tbe 
ndler  once  near  their  nentrts.  in  order  to  preserve 
le  streiif,'th  of  the  rollers.  For  the  pro<iurti  n  if  j 
leet  and  hoop  iron,  the  rollers  are  quite  smootii, 
id  without  any  indentations;  but  their  general  eo»> 
ruction  is  tbe  same  in  all  catscs.  Tbevare  sup- 
»rted  by  two  very  strong  cast  iron  sine  frames. 
i:ti-d  to  a  cro'^s  p-ece  that  is  huricd  in  the  proiitid  i 
td  feo  tixcd  Bii  to  iuaurc  tbe  stability  of  the  whole  | 


irnr^irt*.     T!'c  roHcr-:  and  their  necks  or  pu(l?Mni 
are  turned  in  a  laine  to  m&ure  their  hting  ptrtecdy  ; 
cylindrical,  and  the  necks  turn  in  brass  I  eanrgs  to  I 
diminish  friction.     Two  strong  screws  act  apoa  , 
tbe  tops  of  the  bruMs  of  the  upper  roller,  ftr  the  . 
purpose  of  forring  the  two  rollers  into  contact  witli 
each  other;  but  in  rolling  sheet  or  hoop  iron  tbew 
screws  are  relaxed,  to  permit  the  rollen  to  sepantc 
to  a  distance  equal  to  the  thickness  of  the  article  to  ' 
be  produeed.    The  two  rollers  are  emmerted  to^  : 
ther  by  two  itrong  cast  iron  cog^  wheels,  to  inturt  j| 
their  simultaneous  motion;  and  tbe  power  of  the  j 
water-wheel  or  steam-engine  that  produces  thor  i 
motion  is  connprtcd  to  the  lower  roller  onlj-.   B«-  , 
fure  the  introduction  of  rollers  into  iron-nii1i»,  har 
iron  was  shaped  and  produced  by  tbe  blow*  of  ike 
forge -hammer  aleoe,  which  ooeitpted  eoiadasMr 
time,  and  did  not  prodoce  bars  of  tho  ssne  snjfcr. 
mity  a>  those  now  manufactured;  but  there  ii  to 
doubt  of  the  haiiuiteririig  process  being  the  be«t  id 
the  production  of  good  iron.    Tlie  effect  of  repeated 
blows  is  to  condense  the  iron  and  render  it  mm  ' 
compact  and  strong,  and  at  the  same  time  effectustly 
drive  oiT  ill  >\ide  or  carburet  of  iron,  \\  hu  h  arc  r<jt 
so  effectually  removed  by  the  equable  ar.d  »t(ni«iy 
operation  of  mere  pressure.    The  rollers,  bowerer, 
produce  hdrs  with  a  velocity  that  is  n^tonishiPfT  t**  | 
those  unaceu&touied  to  the  u(>er.itiun,  mid  give  then 
a  smooth  and  uniform  appearance  far  superior  to 
what  the  hammer  produoes;  it  is  therefore  the  »•  i 
terest  of  tbe  manuneturer  to  oae  roUefS,  notwiAo 
standing  the  inferiority  of  the  article,  and  the  publir.  , 
in  generiil,  are  better  pleased  to  get  a  handsome  | 
looking  article  for  a  low  price,  than  to  pav  more  for 
that  which  is  really  better  but  less  pleasing  to  tk 
eye.    To  compensate  for  the  imperfect  openitiaiflf 
the  rollers,  every  bar  passed  thruuch  thein  shtuld  ^ 
be  reduced  to  a  small  size,  and  be  then  cut  »i4 
doubled ;  a  welding  heat  dbould  then  be  applied  to 
the  two  bars,  when  they  are  apiin  to  he  f-.i-s<^  b*- 
tween  the  rullcr*  to  be  cunsoliilaleil  into  u  >;r>'Ip  bsr 
and  reduced  to  the  required  sire.    When  two  vr  , 
more  bare  are  heated,  placed  together  and  weUrd  .| 
into  asfawle  her  hf  the  rollers  or  baoMner,  the  prs>  I 
cess  is  called /a^fSfflNy,  and  the  stre  )       )f  the  iroo  ' 
becomes  much  improved.    Some  manutacturrrspvt 
an  assurance  that  all  tbdr  bare  receive  this  trest-  ,| 
ment,  which  of  course  enhances  the  pnoe  of  the  | 
iron ;  but  it  is  very  seldom  resorted  to  in  fodi  «r  i 

round  l»ars,  and  eoiisequehtly   they  are  roi;«dered 
less  trustworthy  than  ifaoic  ot  a  square  or  tecs'  i 
ang  nlar  shape.  | 

WhenmaneableorwrM^jUtiwii.aaitisgeotf'  i' 

ally  called,  is  pure  and  good,  it  ought  to  War 
l>ending  even  in  the  cold  etnt"  without  breakup;  • 
and  the  fracture  when  brukeu  should  exhibit  s  ;| 
decidedly  fibront  ohafacter,  without  much  lustre.  < ' 
But  if  the  iron  is  bad  or  brittle,  it  will  not  besr 
bending  without  breaking,  and  the  fracttire  wiU  j 
be  brilliant  with  a  granular  texture,   iron  wiO 
not  draw  into  along  omitinuona  wire  nnlwitii  , 
good  and  pure.   The  two  varieties  mar.  there-  > 
fore,  be  very  well  exhibited  and  illustrated  by 
breaking  a  piece  of  Urge  iron  wire,  and  a  simi-  j 
larly  sited  ottt  nail,  laeb  as  are  now  gmenHf  ! 
used.  The  wire  must  be  bent  backward^  aci 
forwards  many  times  before  it  will  give  way, 
while  the  nail  will  break  by  being  slightly  beat. 
Votwithatanding  tbe  qoalitiea  of  good  itae  | 
should  be  always  alike,  yet  it  is  so  seldom  met 
with,  that  three  distinctive  names  hare  bc«  i 
adopted  for  it,  vi* ;  tou^h  iron,  and  cUd  dart 
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and  hot  short  iron.  The  tough  variety— of  which 
good  Swedish  iron  is  an  example,— is  tough  and 
strong  both  in  the  hot  and  cold  state.  Cold 
short  iron  is  approved  by  the  smiths  because  it 
is  easily  welded  and  works  freely  while  rod  hot, 
but  is  short  or  brittle  when  cold.  Hot  short,  on 
the  contrary,  will  not  bear  hammering  while  red 
hot,  but  is  tough  and  tractable  while  cold,  and  is 
therefore  useful  for  forming  a  number  of  small 
articles  which  do  not  need  the  aid  of  fire. 

The  value  of  bar  iron  in  the  market  is  gener- 
ally known  by  the  marks  or  names  that  are 
stamped  on  each  bar,  indicating  the  manufactory 
at  which  it  has  been  produced,  and  the  character 
of  which  soon  becomes  known  to  the  trade. 
But  a  stranger  who  is  unacquainted  with  these 
marks  or  signs  cannot  select  iron  with  any  cer- 
tainty, without  breaking  the  bars  and  examining 
the  fracture ;  in  addition  to  which  some  of  the 
bars  should  be  heated  at  their  ends  and  struck 
with  a  hammer  to  avoid  obtaining  hot  short 
iron,  which  is  nearly  useless  in  large  works, 
unless  to  be  used  merely  for  bars  to  support 
weights  or  strains. 

Scrap  iron  is  a  variety  that  is  much  approved 
for  purposes  where  good  iron  is  required.  It 
derives  its  name  from  being  formed  of  the  waste 
scraps  and  bits  of  iron  cut  from  bars,  or  produced 
in  working  them,  as  well  as  from  all  old  iron 
that  is  saved.  It  is  sold  to  the  iron  mills  under 
the  denomination  of  bvthd  iron,  and  is  there 
put  up  into  bundles  of  about  half- a -hundred 
weight  each,  and  tied  and  retained  in  form  by 
hoop-iron.  These  bundles  being  placed  in  a  pro- 
per furnace  receive  a  welding  heat,  when  they 
are  brought  under  the  forge  hammer  to  weld  or 
beat  them  into  a  mass  and  expel  the  rust  or 
oxide,  after  which  they  pass  through  the  rollers 
to  be  converted  into  bars.  The  iron  being 
originally  in  small  pieces,  packed  in  all  direc- 
tions, the  grain  or  fibre  in  this  iron  is  more  un- 
equally dispersed  and  interlaced  than  in  any 
other  kind,  and  it  produces  a  very  superior  bar 
when  the  scraps  have  been  of  good  quality  and 
are  thoroughly  incorporated. 

Iron  Manufacture  of  Great  Britain.— In  1788, 
the  whole  quantity  of  pig-iron  made  in  England 
and  Wales,  amounted  to  no  more  than  61,300 
tons ;  of  which  48,200  were  made  with  coke  of 
pit-coal,  and  13,000  from  charcoal ;  in  the  same 
year  the  amount  raised  in  Scotland  was  7,000 
tons.  In  1796  the  quantity,  owing  to  Watt's  im- 
provement of  the  steam-engine,  was  nearly  double, 
being : — 

England  and  Wales,     .       .       106.993  tons. 
Scotland  10,086 

Total,       .       .       .  123,079 

Ten  years  later,  viz.,  in  1806,  when  it  was  pro- 
posed to  tax  the  production  of  iron,  an  inquiry 
was  made,  and  the  production  was  found  to  have 
more  than  doubled  in  this  decennial  period,  be- 
ing I 


F.npland  and  Wales,      .       .       234.966  tons. 
Scotland  •23,240 

Total,       .       .      .  258,200 

In  1823,  this  quantity  had  risen  to  482,066 
tons,  and  in  1830  it  was  further  increased  to 
678,417  tons.   But  since  1830,  in  consequence  of 
the  introduction  of  the  hot-blast  by  Mr.  Nelson 
of  Glasgow,  rapid  improvements  have  been  made, 
and  a  most  important  saving  of  fuel  effected. 
The  results  were  thus  stated : — In  1829,  using 
coke  and  cold  air,  each  ton  of  iron  required  for 
its  production  8  tons  1  cwt.  1  quarter  of  coal.  In 
1830,  using  coke  and  heated  air,  each  ton  of  iron 
was  made  with  5  tons  1  cwt.  1  quarter  coal.  In 
183.3,  using  raw  coal  and  boated  air,  each  ton  of 
iron  consumed  in  its  production  2  tons  5  cwt.  I 
quarter  of  coal.    The  saving  in  fuel  is  thus  seen 
to  amount  to  72  per  cent.,  and  in  Scotland  the 
production  of  iron  has  risen  from  37,500  tons  in 
1830  to  nearly  500,000  tons  in  the  last  twelve 
months.    There  exists  a  prejudice  agiunst  the 
hot-blast  iron  which  is  gradually  abating,  and  a 
similar  prejudice  long  prevented  the  use  of  black 
band  ore,  the  value  of  which  was  discovered  by 
Mr.  Mushett  so  far  back  as  1801.    In  1836,  every 
iron  work  in  Great  Britain  was  visited  by  M.  F. 
le  Play,  chief  engineer  to  the  Paris  Board  of 
Works,  and  he  estimated  the  amount  produced 
that  year  at  1,000,000  of  tons.  In  1840,Mr.  Jessop 
found  that  there  were  402  furnaces  in  England  and 
Wales,  in  which  82,  or  1  in  6,  were  out  of  blast ; 
and  out  of  70  furnaces,  6,  or  1  in  11,  were  out  of 
blast.    The  quantity  of  iron  made  in  1840  was 
1 ,343,400  tons  ;  but  in  consequence  of  the  com- 
mercial depression,  this  fell  to  1,046,428  tons  in 

1842,  being  a  depreciation  of  22  per  cent.  He 
next  directed  attention  to  the  effect  of  railways 
on  the  price  of  iron.  In  1836  and  1837,  Parlia- 
ment passed  77  railway  bills,  of  which  44  were 
for  new  lines,  and  the  aggregate  of  extent  about 
1,200  miles,  requiring  a  production  of  more  than 
500.000  tons  of  iron.  The  price  of  bar-iron,  which 
had  l>cen  £6  lOs.  per  ton  in  1834,  rose  to  £1  lOs. 
in  1835,  and  in  1836  to  ;£ll  ;  but  in  1837  the 
railway  speculation  had  so  far  subsided,  that  only 
15  acts  for  new  lines  were  passed  from  1838  to 

1843,  — the  price  of  iron  fell  more  rapidly  than  it 
had  risen,  and  during  this  period  iron  could  be  sold 
with  difficulty  at  less  than  half  the  price  it  com- 
manded in  1836.  The  average  price  of  iron  at  Glas- 
gow in  1844,  was  £2  5s.  6d.  per  ton  ;  in  March  1843 
it  rose  to  £5 ;  and  in  May  to  £5  10.  This  rise  in 
price  of  175  per  cent,  gave  such  stimulus  to  pro- 
duction, that  the  make  pf  pig-iron,  in  Scotland, 
for  the  first  six  months  of  this  year,  was  260,000 
tons,  or  at  the  rate  of  620,0(X)  tons  per  annum, — 
the  production  having  been  doubled  since  1840. 
It  is  the  opinion  of  iron  masters  that,  since  1840, 
nearly  all  the  increased  production  of  iron  in  the 
kingdom  has  been  drawn  from  Scotland.  It  ap- 
pears that  the  demand  created  by  the  new  railways, 
has  stimulated  every  establishment  to  its  utmost 
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limits  of  productioa.  But  in  order  to  add  roa- 
teriallj  to  the  make  of  iron,  a  great  many  circum- 
stances must  concur.  One  of  the  chief  difficulties 
arises  from  the  workmen :  skill  is  necessary,  and 
the  number  of  those  properly  trained  is  so  limited, 
that  they  make  demands  for  an  enormous  and 
disproportionate  increase  of  wages  on  the  first 
appearance  of  prosperity.  Thus  the  cost  of  pro- 
duction seems  to  have  more  than  kept  pace  with 
the  rise  of  price.  From  this,  combined  perhaps 
with  other  causes,  the  amount  of  production  in 
England  for  1845  was  only  917,500  tons,  being 
238,000  tons  less  than  the  production  of  1840. 
From  comparing  several  returns,  it  is  clear  that 
we  have  no  reason  to  dread  a  failure  of  material, 
— some  valuable  and  extensive  fields  of  black- 
band  ore  having  been  recently  discovered  in 
Wales;  but  it  seems  not  improbable  that  the 
Stafibrdshiro  iron-works  will  soon  experience  a 
deficient  supply  of  coal.  A  new  source  of  supply 
has  been  found  in  the  refuse  and  waste  of  the 
lead  mines  of  Weardale.  The  rider  of  the  lead 
ore  is  a  true  carbonate  of  iron  yielding  from  25 
to  40  per  cent.  Up  to  the  beginning  of  the  pre- 
sent century  nearly  two-fifths  of  all  the  iron  used 
in  this  kingdom  was  imported  from  the  north  of 
Europe ;  but  in  1806  this  proportion  had  fallen 
to  one-eighth,  and  foreign  iron  is  now  only  im- 
ported fur  the  manufacture  of  steel.  Our  exports, 
on  the  contrary,  have  so  increased  as  to  become 
an  object  of  national  importance : — 

In  1827  we  exported  92,313  tons,  declared 

value,      ....  £l.2l5,5ni 
In  1845       .  351.278         .  3.501,895 

The  increase  of  our  exports  appears  to  be  con- 
tingent on  a  reduction  of  price,  and  must,  there- 
fore, be  materially  affected  by  variations  in  the 
cost  of  production.  Should  the  new  railways 
stimulate  a  much  larger  production  of  iron,  the 
quantity  produced  will  greatly  exceed  the  de- 
mand so  soon  as  those  railways  are  completed, 
and  the  prices  will  fall,  perhaps  to  a  lower  point 
than  has  ever  yet  been  witnessed.  This  will,  pro- 
bably, cause  iron  to  be  applied  to  many  new 
purposes,  and  particularly  to  the  construction  of 
ships,  fire-proof  houses,  and  frame-work  houses 
for  export  to  new  settlements.  All  this,  however, 
must  be  the  work  of  time. 

IRON-WOOD,— boUnically  Sideroxylon.  A 
genus  of  tender,  ornamental,  hard-timbered,  lig- 
neous plants,  of  the  sapota  tribe.  The  unarmed 
species,  Sideroriflon  inerme,  is  a  white-flowered, 
ever-green  shrub  of  the  Cape  of  Good  Hope,  and 
was  introduced  to  Britain  toward  the  close  of  the 
17th  century.  The  stem  is  very  branchy  and 
about  6  or  6  feet  high  ;  the  bark  is  dark  brown  ; 
and  the  leaves  are  large,  oval,  and  somewhat 
similar  to  those  of  the  common  bay,  but  smoother 
in  surface  and  blunter  at  the  end.  Two  other 
species,  the  woolly  and  the  spiny,  have  been  in- 
troduced from  India  and  Morocco, — the  latter 
regarded  by  some  botanists  as  constituting  a 
separate  genus  under  the  name  of  argania ;  and 


a  number  of  other  species  are  known.  The  bark 
of  the  spiny  species,  ground  with  oil,  is  used  on 
the  Malabar  coast  as  a  liniment  for  rheumatism  ; 
and  its  leaves  and  root,  boiled  in  milk,  are  sup- 
posed to  be  an  antidote  to  the  bite  of  certain 
snakes. — Some  other  ligneous  plants,  particularly 
of  the  genus  Metrosideros  and  order  Myrtacew, 
popularly  bear  the  name  of  iron-wood ;  and  they 
and  the  sideroxylons  derive  this  name  from  the 
compactness,  hardness,  and  comparatively  great 
specific  gravity  of  their  timber. 

IRON  WORK.  Wrought  iron  work  is  perform- 
ed by  two  distinct  sets  of  workmen,  called  biaek- 
gmithi  and  vhiUtmitht.  The  blacksmith  is  the 
first  to  commence  the  business,  and  works  ex- 
clusively at  a  fire  urged  by  bellows,  and  c^ied  a 
tmith't  forge;  he  receives  the  iron,  and  after 
giving  it  its  due  heat  in  the  forge-fire,  fashions 
it  into  the  required  shape  by  blows  of  the  ham- 
mer upon  an  anvil,  and  certain  tools  used  in 
conjunction  with  it.  If  the  work  is  so  small  and 
light  that  the  smith  can  blow  his  own  l)cllows, 
and  hold  his  iron  in  the  left  hand,  while  he 
strikes  upon  it  with  a  hand  hammer  in  his  right, 
he  is  said  to  work  single  handed ;  and  the  work 
produced  is  called  single  handed  work.  But  in 
general  the  blacksmith  has  an  assistant  called 
his  ttrii-er,  who  blows  the  bellows,  and  afterwards 
strikes  upon  the  hot  iron  as  soon  as  it  is  brought 
upon  the  anvil,  with  a  heavy  sledge-hammer 
used  with  both  hands,  and  made  to  swing  or 
revolve  over  his  head  in  order  to  produce  the 
most  powerful  blows.  The  blacksmith  all  the 
while  turns  the  hot  iron  into  its  proper  position 
for  receiving  the  blow,  and  uses  his  hand-ham- 
mer to  assist  as  well  as  to  keep  time  or  regulate 
the  succession  of  blows,  and  occasionally  to  point 
out  to  his  assistant  where  he  wishes  a  particular 
blow  to  be  given ;  and  this  is  continued  until  the 
iron  becomes  so  cold  that  the  hammers  have 
little  effect  upon  it,  when  it  is  returned  to  the 
fire  to  be  heated  again.  Each  separate  heating 
is  called  taking  a  heat;  and  thus  smiths  will 
often  say  they  can  do  a  particular  job  at  a  single 
heat,  or  at  two  or  three  heats.  When  the  work 
is  very  large,  the  wind  from  two  pair  of  bellows 
is  frequently  carried  into  the  same  fire,  and  in 
this  case  one  striker  will  not  be  sufficient,  but 
two  or  three  are  employed,  and  strike  in  regular 
succession, — a  correct  division  of  time  being 
quite  necessary,  or  they  might  injure  each  other 
as  well  as  the  tools  they  work  with.  The  smith 'a 
anvil  has  a  beak  for  turning  round  or  curved 
work  upon;  and  it  has  a  square  hole  at  the 
opposite  end  for  putting  iron  over  to  be  punched, 
and  for  holding  the  shanks  of  what  are  called 
bottom  tooU,  or  tools  that  fit  on  to  the  anvil ;  for 
if  a  piece  of  iron  has  to  be  rounded  or  made  ia 
the  form  of  a  moulding,  it  is  done  between  top 
and  bottom  tools.  These  tools  are  of  steel,  and 
carry  a  concave  mould  of  the  form  the  iron  has 
to  take,  made  in  two  halves.  The  bottom  tool 
is  inserted  in  the  hole  in  the  anvil,  and  tb« 
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and  hot  short  iron.  The  tough  variety— of  which 
good  Swedish  iron  is  an  example,— is  tough  and 
strong  both  in  the  hot  and  cold  state.  Cold 
short  iron  is  approved  by  the  smiths  because  it 
is  easily  welded  and  works  freely  while  rod  hot, 
but  is  short  or  brittle  when  cold.  Hot  short,  on 
the  contrary,  will  not  bear  hammering  while  red 
hot,  but  is  tough  and  tractable  while  cold,  and  is 
therefore  useful  for  forming  a  number  of  small 
articles  which  do  not  need  the  aid  of  fire. 

The  value  of  bar  iron  in  the  market  is  gener- 
ally known  by  the  marks  or  names  that  are 
stamped  on  each  bar,  indicating  the  manufactory 
at  which  it  has  been  produced,  and  the  character 
of  which  soon  becomes  known  to  the  trade. 
But  a  stranger  who  is  unacquainted  with  these 
marks  or  signs  cannot  select  iron  with  any  cer- 
tainty, without  breaking  the  bars  and  examining 
the  fracture ;  in  addition  to  which  some  of  the 
bars  should  be  heated  at  their  ends  and  struck 
with  a  hammer  to  avoid  obtaining  hot  short 
iron,  which  is  nearly  useless  in  large  works, 
unless  to  be  used  merely  for  bars  to  support 
weights  or  strains. 

Scrap  iron  is  a  variety  that  is  much  approved 
for  purposes  where  good  iron  is  required.  It 
derives  its  name  from  being  formed  of  the  waste 
scraps  and  bits  of  iron  cut  from  bars,  or  produced 
in  working  them,  as  well  as  from  all  old  iron 
that  is  saved.  It  is  sold  to  the  iron  mills  under 
the  denomination  of  bushd  iron,  and  is  there 
put  up  into  bundles  of  about  half- a -hundred 
weight  each,  and  tied  and  retained  in  form  by 
hoop-iron.  These  bundles  being  placed  in  a  pro- 
per furnace  receive  a  welding  heat,  when  they 
are  brought  under  the  forge  hammer  to  weld  or 
beat  them  into  a  mass  and  expel  the  rust  or 
oxide,  after  which  they  pass  through  the  rollers 
to  be  converted  into  bars.  The  iron  being 
originally  in  small  pieces,  packed  in  all  direc- 
tions, the  grain  or  6bre  in  this  iron  is  more  un- 
equally dispersed  and  interlaced  than  in  any 
other  kind,  and  it  produces  a  very  superior  bar 
when  the  scraps  have  been  of  good  quality  and 
are  thoroughly  incorporated. 

Iron  Manufacture  of  Great  Britain. — In  1788, 
the  whole  quantity  of  pig-iron  made  in  England 
and  Wales,  amounted  to  no  more  than  61,300 
tons ;  of  which  48,200  were  made  with  coke  of 
pit-coal,  and  13,000  from  charcoal ;  in  the  same 
year  the  amount  raised  in  Scotland  was  7,000 
tons.  In  1796  the  quantity,  owing  to  Watt's  im- 
provement of  the  steaju-cngine,  was  nearly  double, 
being : — 

England  and  Walei,     .       .       106.993  tons. 
Scotland  16.086 

Total,  .  .  .  125.079 
Ten  years  later,  viz.,  in  1806,  when  it  was  pro- 
posed to  tax  the  production  of  iron,  an  inquiry 
was  made,  and  the  production  was  found  to  have 
more  than  doubled  in  this  decennial  period,  be- 
ing :— 


Enpland  and  Wales,      .       .       234.966  tons. 
Scotltttid,         ....  -23,240 

Total,       .       .      .  258,206 

In  1823,  this  quantity  had  risen  to  482,066 
tons,  and  in  1830  it  was  further  increased  to 
678,417  tons.   But  since  1830,  in  consequence  of 
the  introduction  of  the  hot-blast  by  Mr.  Nelson 
of  Glasgow,  rapid  improvements  have  been  made, 
and  a  most  important  saving  of  fuel  effected. 
The  results  were  thus  stated : — In  1829,  using 
coke  and  cold  air,  each  ton  of  iron  required  for 
its  production  8  tons  1  cwt.  1  quarter  of  coal.  In 
1830,  using  coke  and  heated  air,  each  ton  of  iron 
was  made  with  5  tons  1  cwt.  1  quarter  coal.  In 
1833,  using  raw  coal  and  heated  air,  each  ton  of 
iron  consumed  in  its  production  2  tons  5  cwt.  I 
quarter  of  coal.    The  saving  in  fuel  is  thus  seen 
to  amount  to  72  per  cent.,  and  in  Scotland  the 
production  of  iron  has  risen  from  37,500  tons  in 
1830  to  nearly  500,000  tona  in  the  last  twelve 
months.    There  exists  a  prejudice  agamst  the 
hot-blast  iron  which  is  gradually  abating,  and  a 
similar  prejudice  long  prevented  the  use  of  black 
hand  ore,  the  value  of  which  was  discovered  by 
Mr.  Mushett  so  far  back  as  1801.    In  1836,  every 
iron  work  in  Great  Britain  was  visited  by  M.  F. 
le  Play,  chief  engineer  to  the  Paris  Board  of 
Works,  and  he  estimated  the  amount  produced 
that  year  at  1,000,000  of  tons.  In  1840,  Mr.  Jessop 
found  that  there  were  402  furnaces  in  England  and 
Wales,  in  which  82,  or  1  in  6,  were  out  of  blast ; 
and  out  of  70  furnaces,  6,  or  1  in  11,  were  out  of 
blast.    The  quantity  of  iron  made  in  1840  was 
1,343,400  tons  ;  but  in  consequence  of  the  com- 
mercial depression,  this  full  to  1,046,428  tons  in 

1842,  being  a  depreciation  of  22  per  cent.  He 
next  directed  attention  to  the  effect  of  railways 
on  the  price  of  iron.  In  1836  and  1837,  Parlia- 
ment passed  77  railway  bills,  of  which  44  were 
for  new  lines,  and  the  aggregate  of  extent  about 
1,200  miles,  requiring  a  production  of  more  than 
500.000  tons  of  iron.  The  price  of  bar-iron,  which 
had  been  £6  lOs.  per  ton  in  1834,  rose  to  £1  lOs. 
in  1835,  and  in  1836  to  £\\  ;  but  in  1837  the 
railway  speculation  had  so  far  subsided,  that  only 
1.^  acts  for  new  lines  were  passed  from  1838  to 

1843,  — the  price  of  iron  fell  more  rapidly  than  it 
had  risen, and  duringthis period  iron  could  be  sold 
with  difficulty  at  less  than  half  the  price  it  com- 
manded in  1836.  The  average  price  of  iron  at  Glas- 
gow in  1844,  was  £2  58. 6d.  per  ton  ;  in  March  1843 
it  rose  to  .£5 ;  and  in  May  to  £5  10.  This  rise  in 
price  of  175  per  cent,  gave  such  stimulus  to  pro- 
duction, that  the  make  pf  pig-iron,  in  Scotland, 
for  the  first  cix  months  of  this  year,  was  260,000 
tons,  or  at  the  rate  of  620,0(X)  tons  per  annum, — 
the  production  having  been  doubled  since  1840. 
It  is  the  opinion  of  iron  masters  that,  since  1840, 
nearly  all  the  increased  production  of  iron  in  the 
kingdom  has  been  drawn  from  Scotland.  It  ap- 
pears that  the  demand  created  by  the  now  railways, 
has  stimulated  every  establishment  to  its  utmost 
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smith  moat  oome  as  near  to  it  m  he  om  with  ' 

♦ 

ThB  fliel  of  the  smith's  forgo  It  of  grmt  impor- 
tance* for  the  bt:6t  iron  may  T>e  spoiled  and  ien« 

d  -red  incapable  of  working  by  a  bad  fire  com- 
posed of  coals  containing  sulphur,  arsenic,  lead,  or 
other  tninert]*  that  wf  tt  oomhtne  with  the  fnm 

at  a  high  heat,  and  destroy  its  valuable  proper- 
ticF.  A  "inall  qiiantitr  of  mrtnllir  If^nd  throi^n 
into  a  smith's  fire  will  generalljr  make  the  best 
of  iron  hot  diort,  or  in  the  smith's  famguage, 
rottm  in  the  Jirt,io  that  it  will  neither  weld,  nor 
hear  hammering  without  breaking  into  pirr."? 
Wood-charcoal  is  the  safest  fuel  to  use  in  r«Bpei:t 
to  the  iron,  heeavse  it  oontains  nothing  that  can 
ii^nre  it ;  bat  it  is  troaUeiome  in  its  manage- 
ment to  those  nnaCCU8toinf>f^  to  it,  and  throws  off 
80  many  sparks  as  to  make  it  disagreeable  to 
work  with,  independent  of  its  burning  away  very 
rapidly,  and  requiring  the  fire  to  be  constantly 
supplied.  Some  varieties  of  pit-con!  make  an 
excellent  forge  fire,  of  which  the  Taufield-moor 
coal  of  Northumberland,  in  England,  is  an  ex- 
ample. It  ii  namaU  and  bad  ooal  fbr  honaebold- 
pnrposes,  but  so  excellent  on  the  forge  that  it  is 
I  eagerly  sought  after  even  by  the  blacksmittu  of 
'  London  and  other  distant  places. 

All  work  prodneed  by  the  blaokamidi  is  said 
to  be  forged,  and  he  delivers  it  in  the  black  or 
tinpfiHFhed  state  in  which  it  leaves  the  fire ;  this 
accounts  for  the  name  of  this  class  of  workmen. 
Prom  the  blaolcsniitb  it  pastes  to  the  whitesmith, 
who  has  nothing  to  do  with  the  fire,  but  files, 
polishes,  and  ftniahos  the  pieces  for  use ;  and  the 
perfection  of  blacksmiths'  work  is  to  forge  so 
neatly  as  to  bring  the  pieoes  very  nearly  to  their 
intended  shapes  and  dimensions,  so  as  to  leave 
the  whitesmith  little  more  to  do  than  to  file 
away  or  otherwise  remove  the  black  external 
BUrfiuw.  In  many  instanoes  one  man  goee  throngh 
both  operations;  but  in  manufactories,  where 
much  is  achieved  by  division  of  labmTr,  it  is 
found  most  advantageous  to  keep  these  branches 
distinot.^Jlfi£t?t'fi^. 

IROXWORT  S\m  AlX-HlAL  (CmWH's). 
IRRIGATING  WHEELS.  TTvdrauUc machines 
for  lifting  the  water  to  be  used  in  irrigation. 
The  PersUn  wheel  is  one  of  the  most  odebrated 
of  these  machine*.  It  was  invi nt.  1  in  the  EkMt» 
and  wns  known  and  extensively  used  in  very  ''e- 
raote  times,  and  won  the  general  favour  of  the 
^foor*  in  tha  mUhUa  ages,  and  eontlmes  to  be 
somewhat  generally  employed  in  the  south  and 
east  of  Spain,  and  in  other  fliotricts  bordering  on 
the  Mediterranean.  It  consists  of  a  series  of 
earthen  jars,  attached  to  an  endless  rope,  passing 
over  a  vertical  drum,  put  into  motion  and  kept  in 
rotation  by  a  trundle  and  cog  horizontil  wheel ; 
and  the  moving  power  applied  to  the  last  is  very 
generally  one  or  more  bullocks  or  mules.  Two 
of  (he  best  n;otk'rn  varieties  of  thls madiine  are 
di'scrll v-d  a.H  fjHitw-^  Viv  ITr,  riTnnin^^hnm  in  his 
'  Uints  to  Australian  Emigrants,'  and  are  reoom-  ) 


menr^'^d  by  him  as  well  suited  by  their  nniplicity 
and  power  to  the  usee  of  Europeans  in  Aus- 
traHs:— 

**The  Malta  wheel  is  7^  feet  in  diameter,  and 
has  no  rim,  hnt  instead  of  this,  two  sets  of  axl^  I 
spokes  at  atwut  2^  feet  distance  from  each  other,  I 
the  opposites  joined  at  the  ends  bjr  croaa  baia  ef  • 
wood,  with  7  frappings  of  a  tbree-iiseli 
grass  rope  over  them,  the  frapping  corvffqnv'ntly 
passing  complet^y  round  the  wheel  for  the  pui- 
poee  of  strengthening  it,  as  wdl  an  of  aSordtag 
a  powerful  friction  surfiMe  to  the  bucket  baad, 
thrrebv  enabling  a  greater  quantity  of  water  to 
be  brought  from  the  well.   The  bucket  band  ii  • 
composed  of  the  same  rope  aa  the  frapping,  ! 
while  the  buckets  arc  secured  between  the  two 
liand  ropes  by  round  pieces  of  wo<,*d  pa^^sing 
through  rings  in  the  bucket  hoops,  and  thence 
through  the  band  rope  on  either  eid«.  The 
buckets  empty  the  water  toward  the  top  of  the 
will  1,  whence  it  paswes  through   amc.ng  tb?  , 
frappings  and  spokes  into  the  stone  reoetving- 
trough,  under  the  wheel,  which  trough  is  7|  fnt 
in  length,  the  same  as  tiie  wheel's  diamter. 
As  the  bight  nf  the  bucket  band  dips  into  the 
well,  conseqtiently  the  buckets  come  up  fuii  on 
one  side,  and  descend  empty  on  the  other,  the  • 
MeHoB  of  the  bm^et  band  rope  agniiiat  the  . 
rope  frapping  of  the  wheel  bf-nii'  the  only  seen-  \ 
rity  against  the  full  buckets  lorciug^  backward  ' 
the  empty,  by  causing  the  band  to  slip  round. 
At  Hm  upper  edge  of  the  reeeiTiag^roogh  at  | 
which  the  buckets  descend,  there  is  a  wood^  i 
roller  to  prevent  the  empty  buckets  rubbing  ' 
against  the  receiving-trough  »ige,  which  they 
otherwise  woold  cb.  The  water  paaaee  from  tiw  ^ 
reoeiving-trougfa  into  tiw  tank,  where  it  remuas 
until  required  for  irrigation.    Two  mules,  in 
alternate  spells,  are  employed  in  the  working  of 
the  wheel,  and  aa  they  are  kept  without  exeteise  ' 
in  an  adjoining  house,  the  work  is  to  them  more 
a  healthy  exercise  than  a  labour,  and  being 
blindfolded,  they  neither  require  a  driver,  a«r  > 
grow  gid^,  however  amall  Uie  eirde  in  wUA 
they  move.   The  wells  are  necoss.arlly  of  an  ' 
oblonfT  form,  their  length  and  breadth  such  as  to 
allow  of  the  free  passage  of  the  bucket  band  to 
and  Dram  fSb»  water.  There  is  a  hinged  pane  or 
elieek,  fitting  into  notches  in  the  spur  wheel  to 
prevent  the  latter  turning  backward,  after  tht 
mule  is  withdrawn,  from  the  overbalancing  <^ 
the  empty  buokela  bjtinihReMB.  l%ia(^cdes 
of  wheel,    its  greater  Motion  sur&oe,  is  cnpsklils 
of  raising  water  from  a  greater  depth  than  any  . 
of  the  others  similarly  constructed ;  the  distauc*  • 
from  the  top  of  a  Malta  wheel  to  ^  well  water  ' ' 
often  exoeediag  sixty  ibet^The  high  Sayna 
wheel  has  two  rims,  one  attached  to  the  ex- 
tremities of  the  axk  spokes,  and  the  otb«  r 
to  the  axle  spoke  rim  (at  about  a  three  feet 
diatanoe)  1^  a  series  of  rounded  oeameetiav 
cross  spokes,  over  which  the  bucket  band  passes. 
By  this  arrangement,  the  buckets  diaohaiyi  j 
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thcrasclvcs  into  the  roc nvinp;  -  trough  placed 
under  the  second  rim  a  little  above  the  wheel's 
axle,  thus  enabling  the  water  to  be  raised  at 
I  least  four  feet  higher  than  bj  the  Malta  wheel, 
an  ohject  of  grrntcr  importance  in  places  where 
the  irrigable  ground  is  higher  than  could  be 
reached  by  the  Malta  wheel  water.  Strong 
rough  hair  lofkea  are  lued  for  the  budtet  band  ia 

the  M'.'rlit' rrrin'-r\Q  ;  but  StVOOg  OOir  lOpaS  VOOld 
answer  equally  welL" 

IRRIQATION.  The  fertilizing  of  land  bj 
tn^nt  <rf  extvaordinaff  auppliM  of  water.  The 
methods  of  it  are  very  various,  the  kinds  and 
sources  of  the  water  employed  nrc  n'.sa  pretty 
various,  the  principles  on  whicii  it  acta  are 
aamewhat  divenified,  and  even  ihe  preeise  ob- 
jects of  it,  as  to  the  class  and  circumstances  of 
the  crops  intended  to  be  benefited,  are  not  by 
anj  means  uniform ;  yet — with  the  exclusion  of 
the  opefaUoM  of  warping,  flooding,  and  horti- 
cultural watering,  which  the  ordinary  usages  of 
language  among  cultivators  do  not  regard  a?; 
properly  irrigatory — it  amounts,  in  all  cases  and 

I  in  ill  olimateef  to  tin  einple  imparting  or  nuun* 
taining  of  fertility  by  means  of  water. 

!  History  of  Irrigation. — The  artificial  affusion 
of  water  upon  land  for  the  purpose  ot  promoting 
vegetation,  has  been  praetiied  from  ^  earlieat 
ages  in  most  of  the  warm  countries  of  the  old 
world.   The  Egyptians  learned  it  from  witness- 

I    ing  the  effects  of  the  annual  overflowings  of  the 

I  Nile ;  and  have  piaetiaed  it  opontraote  adjaeent 
to  the  flooded  ones,  from  a  very  remote  period  to 

|j  the  present  day.    The  Israelites,  during  their 

'  bondage  in  £gypt,  aflused  water  from  the  Nile 

j  upoa  ^eir  ploti  of  groimd,  by  meaaa  of  hydranlic 

II  machines  which  the/  worked  with  their  feet 
j  f?om»what  in  the  manner  of  modem  treadmills  ; 
I  and  hence  Moees  aid  to  them  in  the  wilderness, 

,  "The  buid  whither  then  goest  in  to  poOBeiS  it,  ta 
not  as  the  land  of  Kgypt,  whence  ye  came  out, 
wlicro  thou  sowedst  thy  seed,  and  wateredst  with 

I  thy  foot,  08  a  garden  of  herbs."  Hydraulic  ma- 
ehitiee  of  the  very  aame  or  limilar  construction, 
for  ''watering  with  the  foot,"  arc  in  use  at  the 

•  present  day  in  some  parts  of  .\rabia  ;  and  ma- 
chines, not  very  ditferont  from  them,  and  worked 

j  in  conjunction  with  a  system  of  storing  the  water 
of  the  Nile  in  oieteme  or  reeenroin,  may  still  be 
seen  along  all  th"  river  margins  of  Lower  Egypt. 

I  *'The  screw  of  Archimedes,"  says  C.  W.  John- 
son, Esq.,  in  the  Quarterly  Journal  of  A^icul- 

I  tore,  **eeeaa  to  have  been  the  iaeferaraeiit  for> 
merly  made  use  of  for  that  purpose,  though  at 
present  the  inhabitants  either  supply  themselves 

I  with  various  kinds  of  leathern  buckets,  or  else 
with  a  aakiah,  as  they  oaU  the  Persiaa  wheel, 
which  is  the  most  useful  and  generally  employed 
machine.  Engines  and  contrivanoes  of  both 
those  kinds,  are  placed  all  along  the  banks  of  the 
Nile  from  the  sea  to  the  oataraots,  their  ntua- 
tions  l>eing  higher,  and  consequently  the  difficulty 

I  of  raising  the  water  being  greaterv  as  we  advance 


up  the  river.  When  their  pulse.  snfTron,  melons, 
sugar-canes,  &c.  (all  of  which  are  commonly 
planted  in  rills),  require  to  be  refreshed,  they 
take  out  a  plug  from  the  bottom  of  the  cistern, 
and  then  the  water  gushing  out,  is  conducted 
from  one  rill  to  another  by  the  gardener,  who  is 
always  ready  as  occasion  requires  to  stop  and 
divert  the  onrrent.  In  Egypt  at  the  present 
day,  according  to  Dr.  Clarke,  the  water  is  some- 
times raised  for  the  purposes  of  irrigation  by 
means  of  a  wicker  bueket  lined  with  leather; 
this  is  hdd  by  oords  between  two  men,  who,  by 
this  laboriuus  means,  swing  it  over  the  banks  of 
the  Nile  into  the  canal  which  conveys  it  to  the 
lands  intended  to  be  irrigated.  A  machine  simi- 
lar to  the  P«rdan  wheel  Is  still  employed  in 
China  by  the  cultivators  for  the  purposes  of  irri- 
gation."  See  the  article  l&BiaATiira  WnrKLs. 

The  Israelites,  during  their  possession  of  Pales- 
tine^ven  thongh  thdr  land  possessed  no  such 
aridity  as  that  of  Bjgypt,  and  was  maintained  in 
a  high  degree  of  fertility  by  natural  watering  from 
the  clouds — found  the  practi<^  of  stated  irriga- 
tion essential  to  the  luzoriatteo  or  -the  requi- 
site productiveness  of  most  of  their  cultivated 
crops;  and  tliey  watered  their  fields  and  gar- 
dens by  means  of  canals  or  artificial  rills  of 
water,  drawn  from  fountains,  brooks,  and  rivn> 
lets,  and  distributable  at  pleasure  over  the  need- 
iest portions  of  the  land.  Allusions  to  these 
canals — commonly  under  the  name  of  rivers  in 
the  authorised  vernon— ooonr  in  many  parts  of 
the  sacred  volume,  partiotthurly  Psalm  i.  3 ;  Ixv. 
10 ;  Prov.  xxi.  I ;  Isa.  xxx.  2o ;  xxxii.  2,  20 ;  and 
iioa.  xii.  11.  The  prophet  Isaiah  indicates  ster- 
ility and  desolation  by  the  figure  of  *'a  garden  . 
that  hath  no  water;"  and  the  royal  Solomon,  in 
order  to  produce  beauty  and  luxuriance  in  thy 
home -views  of  his  palacoi  "planted  vineyards, 
made  ganfeas  and  orohanb,  planted  trees  in 
them  of  all  kind  of  fruits,  and  made  pools  of 
water,  to  water  therewith  the  wood  that  bring- 
eth  forth  trees."  The  fountains  of  many  parts  of 
Palestine,  particularly  copious  and  perennial  foun- 
tains in  tracts  unwadied  by  rivulets,  were  valued 
as  highly  1  y  husbandmen  as  by  shepherds ;  "the 
upper  springs  and  the  nether  springs"  were 
esteemed  by  Caleb's  daughter  as  great  "a  bless- 
ing** as  the  goodly  *  south  land**  which  he  had 
previously  given  to  her  j  and  the  wells  which 
the  Israelites  everywhere  foun<l  in  the  laud  of 
their  iuheritance,  quite  as  much  aa  ils  wine  and 
o3  and  honey,  made  thai  land  ^ntsar  to  them 
incomparably  richer  than  the  fottntauUessElBypt 

which  they  had  left. 

The  ancient  iiomans,  though  not  urged  by  any 
neosssity  to  irrigate  regularly  th«r  arable  lands, 
knew  well  the  value  of  irrigating  always  their 
meadows  and  occasionally  their  corn-fields.  Cato, 
the  earliest  of  the  Roman  wntttrs  on  agriculture, 
says  to  the  Boroan  frrmers,  ''Make  water-mea> 
dows  if  yon  have  water,  and  have  dry  meadows 
if  you  have  no  water."  Virgil  advises  "  to  bring 
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down  the  waters  of  a  rivulet  upon  the  sown  com, 
and,  when  the  field  is  parched  and  the  plants 
dying,  to  convey  it  in  channels  from  the  brow 
of  the  declivity."  Pliny  fays  that  "meadows 
ought  to  be  watered  immediately  after  the  ver- 
nal equinox,  and  the  waters  restrained  whenever 
the  grass  shoots  up  into  culm  ;"  and  he  observes 
that  the  practice  of  irrigating  destroys  weeds, 
nourishes  corn-plants,  and  serves  instead  of  sar- 
cling.  Columella  says,  "  Land  that  is  naturally 
rich  and  is  in  good  heart,  does  not  need  to  have 
water  set  over  it,  and  it  is  better  hay  which  na- 
ture of  its  own  accord  produces  in  a  juicy  soil, 
than  what  water  draws  from  a  soil  that  is  over- 
flowed. This,  however,  is  a  necessary  practice 
when  the  poverty  of  the  soil  requires  it,  and  a 
meadow  may  be  formed  either  upon  a  stiff  or  free 
soil,  though  poor  when  water  may  be  set  over  it. 
Neither  a  low  field  with  hollows,  nor  a  field 
broken  with  steep  rising  ground  is  proper ;  the 
first,  because  it  contains  too  long  the  water  col- 
lected in  the  hollows  ;  the  last,  because  it  makes 
the  water  run  too  quickly  over  it.  A  field,  how- 
ever, that  has  a  moderate  descent,  may  be  made 
a  meadow,  whether  it  be  rich,  or  so  situated  as 
to  be  watered,  but  the  best  situation  is  where 
the  surface  is  smooth,  and  the  descent  so  gentle, 
as  to  prevent  either  showers  or  the  rivers  that 
overflow  it  remaining  too  long,  and,  on  the  other 
hand,  to  allow  the  water  that  comes  over  it 
quietly  to  glide  off, — therefore,  if  in  any  part  of 
the  field  intended  for  a  meadow,  a  pool  of  water 
should  stand,  it  must  be  let  off  by  drains,  for  the 
loss  is  equal  either  from  too  much  water  or  too 
little  grass." 

Irrigation  seems  to  have  been  practised  from 
an  ancient  period  in  China,  India,  and  Persia, 
upon  nearly  the  same  principles  as  in  Egypt, 
Palestine,  and  Arabia.  The  Chinese  historians, 
with  the  bold  mendacity  which  characterises 
most  of  their  archroology,  even  pretend  that  it  was 
practised  in  *'  the  Celestial  Empire  "  at  a  period 
long  prior  to  the  known  date  of  the  general 
deluge.  The  Hindoos  of  the  present  day  retain 
so  pertinaciously  the  ancient  practice  as  to  make 
scarcely  a  single  attempt  at  cultivation  without 
the  aid  of  artificial  watering;  and  they  very 
generally  dig  wells  in  the  highest  part  of  a  field, 
raise  water  out  of  them  in  buckets  by  means  of 
bullocks  and  a  rope  over  a  pulley,  and  distribute 
it  in  little  channels  through  every  part  of  the 
field.  In  all  very  hot  countries,  in  fact,  whether 
within  the  tropics  or  in  the  adjacent  parts  of  the 
temperate  zones,  especially  where  the  soil  is  are- 
naceous or  otherwise  irretentive,  irrigation  has, 
in  all  ages,  been  found  essential  to  the  success  of 
almost  every  department  of  culture.  Even  the 
Mexicans  practised  it  long  before  the  days  of 
Columbus,  carefully  and  skilfully  collecting  the 
waters  of  the  mountain  torrents,  and  conduct- 
ing them  along  proper  channels  to  an  affusion 
athwart  their  cultivated  lands. 

The  practice  of  irrigatiun  throughout  the  best 


parts  of  the  south  of  Europe  either  outlived  the 
decline  of  agricultural  science  at  the  fall  of  the 
Roman  Empire,  or  was  speedily  revived.  It  is 
supposed  by  some  authors,  indeed,  to  have  been 
first  introduced  to  Spain,  and  reintroduced  to 
the  rest  of  Southern  Europe,  by  the  Moors;  but 
it  very  probably  was  continued  in  some  parts  of 
England  itself,  and  much  more  in  France,  and 
Spain,  and  Italy,  from  the  time  of  the  Romans. 
In  the  11th  century,  or  perhaps  in  the  10th,  it 
was  prosecuted  in  a  very  bold  and  profitable  scale 
in  Lombardy ;  and  in  the  13th  century,  the  monks 
of  that  country  were  so  celebrated  for  their  koow- 
ledge  of  it  as  to  be  eagerly  consulted  upon  it  by 
the  Emperor  Frederick  I.  In  modem  times,  it  is 
regularly  used  for  most  crops  throughout  the 
greater  part  of  Italy  and  Spain,  and  for  potatoes, 
maize,  madder,  and  sometimes  vines,  in  a  con- 
siderable portion  of  the  South  of  France.  "  The 
waters  of  the  chief  rivers  of  the  north  of  Italy, 
such  as  the  Po,  the  Adige,  the  Tagliamento,  and 
of  all  the  minor  streams,  are  employed  in  irriga- 
tion. There  is  no  other  country  which  possesM 
an  extent  of  rich  water  meadows  equal  to  that 
of  the  Lombards.  The  entire  country  from  Ve- 
nice to  Turin  may  be  said  to  be  formed  into  one 
great  water  meadow  :  yet  the  irrigating  system 
is  not  confined  to  grass  lands ;  the  water  is  con- 
veyed into  the  hollows  between  the  ridges  ia 
com  lands,  into  the  low  lands  where  rice  is  cul- 
tivated, and  around  the  roots  of  vines.  In  the 
states  of  Lombardy,  the  water  of  all  the  rirera 
belongs  to  the  States;  in  those  of  Venice,  the 
government  extends  its  claims  to  that  of  the 
smallest  springs,  and  even  to  collections  of  rain- 
water ;  so  highly,  for  the  use  of  the  cultivator,  ii 
water  of  every  kind  valued  in  the  north  of  Italy. 
It  is  necessary,  therefore,  in  Lombardy,  to  pur- 
chase from  the  State  the  water  taken  from  the 
river ;  this  may  be  taken  by  means  of  a  canal 
through  any  person's  grounds,  the  government 
merely  requiring  the  payment  of  the  value  of  the 
land  to  the  proprietor,  and  restraining  him  from 
carrying  his  channel  through  a  garden,  or  within 
a  certain  distance  of  a  mansion.  The  water  is 
sold  by  the  government  at  a  certain  rate,  which 
is  regulated  by  the  size  of  the  sluice,  and  the 
time  the  run  of  water  is  used ;  this  is  either  by 
the  hour,  half-hour,  or  quarter,  or  by  »o  many 
days  at  certain  periods  of  the  year  ;  the  right  to 
these  runs  of  water  is  regularly  sold  like  other 
property.  Arthur  Young  gives  an  account  of  the 
sale  of  an  hour's  run  of  water  through  a  sluice 
near  Turin,  which  produced,  in  1778, 1,600  livres. 
The  rent  of  the  irrigated  lands  in  the  north  of 
Italy  is,  upon  an  average,  more  than  one-third 
greater  than  the  same  description  of  land  not 
watered." 

The  modem  British  practices  of  irrigation  were 
not  well  known  in  England  till  about  the  close 
of  the  17th  century,  and  in  Scotland  till  near  the 
close  of  last  century.  Public  attention  was  called 
to  irrigation  in  1610,  bj  a  work  of  Robert  Vaughan, 
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thcrasclvcs  into  the  roc nvinp;  -  trough  placed 
under  the  second  rim  a  little  above  the  wheel's 
axle,  thus  enabling  the  water  to  be  raised  at 
I  least  four  feet  higher  than  bj  the  Malta  wheel, 
an  ohject  of  grrntcr  importance  in  places  where 
the  irrigable  ground  is  higher  than  could  be 
reached  by  the  Malta  wheel  water.  Strong 
rough  hair  lofkea  are  lued  for  the  budtet  band  ia 

the  M'.'rlit' rrrin'-r\Q  ;  but  StVOOg  OOir  lOpaS  VOOld 
answer  equally  welL" 

IRRIQATION.  The  fertilizing  of  land  bj 
tn^nt  <rf  extvaordinaff  auppliM  of  water.  The 
methods  of  it  are  very  various,  the  kinds  and 
sources  of  the  water  employed  nrc  n'.sa  pretty 
various,  the  principles  on  whicii  it  acta  are 
aamewhat  divenified,  and  even  ihe  preeise  ob- 
jects of  it,  as  to  the  class  and  circumstances  of 
the  crops  intended  to  be  benefited,  are  not  by 
anj  means  uniform ;  yet — with  the  exclusion  of 
the  opefaUoM  of  warping,  flooding,  and  horti- 
cultural watering,  which  the  ordinary  usages  of 
language  among  cultivators  do  not  regard  a?; 
properly  irrigatory — it  amounts,  in  all  cases  and 

I  in  ill  olimateef  to  tin  einple  imparting  or  nuun* 
taining  of  fertility  by  means  of  water. 

!  History  of  Irrigation. — The  artificial  affusion 
of  water  upon  land  for  the  purpose  ot  promoting 
vegetation,  has  been  praetiied  from  ^  earlieat 
ages  in  most  of  the  warm  countries  of  the  old 
world.   The  Egyptians  learned  it  from  witness- 

I    ing  the  effects  of  the  annual  overflowings  of  the 

I  Nile ;  and  have  piaetiaed  it  opontraote  adjaeent 
to  the  flooded  ones,  from  a  very  remote  period  to 

|j  the  present  day.    The  Israelites,  during  their 

'  bondage  in  £gypt,  aflused  water  from  the  Nile 

j  upoa  ^eir  ploti  of  groimd,  by  meaaa  of  hydranlic 

II  machines  which  the/  worked  with  their  feet 
j  f?om»what  in  the  manner  of  modem  treadmills  ; 
I  and  hence  Moees  aid  to  them  in  the  wilderness, 

,  "The  buid  whither  then  goest  in  to  poOBeiS  it,  ta 
not  as  the  land  of  Kgypt,  whence  ye  came  out, 
wlicro  thou  sowedst  thy  seed,  and  wateredst  with 

I  thy  foot,  08  a  garden  of  herbs."  Hydraulic  ma- 
ehitiee  of  the  very  aame  or  limilar  construction, 
for  ''watering  with  the  foot,"  arc  in  use  at  the 

•  present  day  in  some  parts  of  .\rabia  ;  and  ma- 
chines, not  very  ditferont  from  them,  and  worked 

j  in  conjunction  with  a  system  of  storing  the  water 
of  the  Nile  in  oieteme  or  reeenroin,  may  still  be 
seen  along  all  th"  river  margins  of  Lower  Egypt. 

I  *'The  screw  of  Archimedes,"  says  C.  W.  John- 
son, Esq.,  in  the  Quarterly  Journal  of  A^icul- 

I  tore,  **eeeaa  to  have  been  the  iaeferaraeiit  for> 
merly  made  use  of  for  that  purpose,  though  at 
present  the  inhabitants  either  supply  themselves 

I  with  various  kinds  of  leathern  buckets,  or  else 
with  a  aakiah,  as  they  oaU  the  Persiaa  wheel, 
which  is  the  most  useful  and  generally  employed 
machine.  Engines  and  contrivanoes  of  both 
those  kinds,  are  placed  all  along  the  banks  of  the 
Nile  from  the  sea  to  the  oataraots,  their  ntua- 
tions  l>eing  higher,  and  consequently  the  difficulty 

I  of  raising  the  water  being  greaterv  as  we  advance 


up  the  river.  When  their  pulse.  snfTron,  melons, 
sugar-canes,  &c.  (all  of  which  are  commonly 
planted  in  rills),  require  to  be  refreshed,  they 
take  out  a  plug  from  the  bottom  of  the  cistern, 
and  then  the  water  gushing  out,  is  conducted 
from  one  rill  to  another  by  the  gardener,  who  is 
always  ready  as  occasion  requires  to  stop  and 
divert  the  onrrent.  In  Egypt  at  the  present 
day,  according  to  Dr.  Clarke,  the  water  is  some- 
times raised  for  the  purposes  of  irrigation  by 
means  of  a  wicker  bueket  lined  with  leather; 
this  is  hdd  by  oords  between  two  men,  who,  by 
this  laboriuus  means,  swing  it  over  the  banks  of 
the  Nile  into  the  canal  which  conveys  it  to  the 
lands  intended  to  be  irrigated.  A  machine  simi- 
lar to  the  P«rdan  wheel  Is  still  employed  in 
China  by  the  cultivators  for  the  purposes  of  irri- 
gation."  See  the  article  l&BiaATiira  WnrKLs. 

The  Israelites,  during  their  possession  of  Pales- 
tine^ven  thongh  thdr  land  possessed  no  such 
aridity  as  that  of  Bjgypt,  and  was  maintained  in 
a  high  degree  of  fertility  by  natural  watering  from 
the  clouds — found  the  practi<^  of  stated  irriga- 
tion essential  to  the  luzoriatteo  or  -the  requi- 
site productiveness  of  most  of  their  cultivated 
crops;  and  tliey  watered  their  fields  and  gar- 
dens by  means  of  canals  or  artificial  rills  of 
water,  drawn  from  fountains,  brooks,  and  rivn> 
lets,  and  distributable  at  pleasure  over  the  need- 
iest portions  of  the  land.  Allusions  to  these 
canals — commonly  under  the  name  of  rivers  in 
the  authorised  vernon— ooonr  in  many  parts  of 
the  sacred  volume,  partiotthurly  Psalm  i.  3 ;  Ixv. 
10 ;  Prov.  xxi.  I ;  Isa.  xxx.  2o ;  xxxii.  2,  20 ;  and 
iioa.  xii.  11.  The  prophet  Isaiah  indicates  ster- 
ility and  desolation  by  the  figure  of  *'a  garden  . 
that  hath  no  water;"  and  the  royal  Solomon,  in 
order  to  produce  beauty  and  luxuriance  in  thy 
home -views  of  his  palacoi  "planted  vineyards, 
made  ganfeas  and  orohanb,  planted  trees  in 
them  of  all  kind  of  fruits,  and  made  pools  of 
water,  to  water  therewith  the  wood  that  bring- 
eth  forth  trees."  The  fountains  of  many  parts  of 
Palestine,  particularly  copious  and  perennial  foun- 
tains in  tracts  unwadied  by  rivulets,  were  valued 
as  highly  1  y  husbandmen  as  by  shepherds ;  "the 
upper  springs  and  the  nether  springs"  were 
esteemed  by  Caleb's  daughter  as  great  "a  bless- 
ing** as  the  goodly  *  south  land**  which  he  had 
previously  given  to  her  j  and  the  wells  which 
the  Israelites  everywhere  foun<l  in  the  laud  of 
their  iuheritance,  quite  as  much  aa  ils  wine  and 
o3  and  honey,  made  thai  land  ^ntsar  to  them 
incomparably  richer  than  the  fottntauUessElBypt 

which  they  had  left. 

The  ancient  iiomans,  though  not  urged  by  any 
neosssity  to  irrigate  regularly  th«r  arable  lands, 
knew  well  the  value  of  irrigating  always  their 
meadows  and  occasionally  their  corn-fields.  Cato, 
the  earliest  of  the  Roman  wntttrs  on  agriculture, 
says  to  the  Boroan  frrmers,  ''Make  water-mea> 
dows  if  yon  have  water,  and  have  dry  meadows 
if  you  have  no  water."  Virgil  advises  "  to  bring 
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9oil  moist,  without  either  8o  accumulatiiij^  the 
water  as  to  make  it  appear  bright  on  the  land, 
or  80  stinting  it  as  to  allow  any  part  of  the  land 
to  hecome,  for  even  a  brief  period,  comparatively 
dry ;  and  they  may  be  comprehended  in  the  three 
classes  of  irrigating  plantations,  irrigating  corn- 
lands,  and  irrigating  meadows. 

The  irrigation  of  plantations  of  willows,  pop- 
lars, alder,  and  other  semiaquatic  trees  upon  com- 
paratively dry  soils,  and  especially  upon  very 
dry  ones,  may  always  be  found  profitable  in  any 
part  of  Great  Britain.  Even  the  irrigation  of 
vines,  orange-trees,  and  olive-plants,  by  carrying 
water  to  their  roots  along  furrow^s  and  othwr 
open  ducts,  in  some  parts  of  the  South  of  Europe, 
is  likewise  found  to  be  profitable.  Tet  the  irri- 
gation of  any  ordinary  terrestrial  forest-trees, 
cither  in  Britain,  or  almost  any  where  else  in 
Europe,  must  generally  be  regarded  as  very 
perilous  to  the  trees.  Yet,  says  Sir  John  Sin- 
clair upon  the  authority  of  the  Statistical  Ac- 
count of  Scotland,  "  Captain  Shand  of  Templand 
in  Aberdeenshire  conducted  water  through  his 
young  plantations,  and  found  that,  when  done 
with  judgment,  it  was  the  cheapest  and  most 
effectual  mode  of  encouraging  the  growth  of 
trees." 

The  irrigation  of  com -lands  is  universal 
within  the  tropics,  and  very  general  in  all  the 
lower  latitudes  of  the  temperate  zones.  One 
object  of  it  in  these  regions  is  the  deposition  of 
alluvial  matter ;  but  the  main  object — except  on 
soils  which  contain  excessive  proportions  of  hard 
gravel  or  silicious  sand — is  simply  to  supply  the 
land  with  the  quantity  of  moisture  requisite  for 
luxuriant  vegetation  ;  and  so  paramount  and 
mighty  is  this  object  in  the  case  of  rice,  the 
principal  bread-stuff  of  the  tropics,  that,  in  order 
to  obtain  a  good  or  even  moderate  crop,  the  soil 
must  be  kept  constantly  saturated  during  suc- 
cessive months  of  the  season  of  greatest  evapora- 
tion. This  kind  of  irrigation — at  least  in  most 
cases  within  the  tropics — needs  no  collecting 
drains  to  convey  away  a  surplus  of  water,  but 
affords  only  such  a  supply  as  is  wholly  and  con- 
stantly absorbed  by  the  soil;  it  introduces  the 
water  either  into  alleys  between  narrow  beds,  or 
into  furrows  between  drills;  and  the  principal 
op>cration8  for  it  are  the  reducing  of  a  field  to 
the  proper  level  or  series  of  levels,  the  construct- 
ing of  the  carrier  or  main-duct  to  the  highest 
part  of  the  field,  and  the  terminating  of  this 
duct  in  such  a  manner  as  to  make  it  discharge 
its  contents  wholly  and  equally  into  the  alleys 
or  furrows. 

The  irrigating  and  the  flooding  of  corn-lands 
have  been  considerably  practised  in  some  parts 
of  Britain ;  and  as  the  former  of  these  practices 
as  well  as  the  latter  can  operate  beneficially  on 
British  corn-hinds,  not  at  all  by  the  supply  of 
moisture,  but  solely  by  the  deposition  of  alluvial 
and  alkaline  silts,  the  two  practices  have,  in  this 
department,  been  very  generally  confounded  with 


each  other,  and  described  under  the  common  i 
name  of  irrigation.   Sir  John  Sinclair,  giving  a 
summary  account  of  these  practices,  yet  speak- 
ing of  them  as  one,  says,  "  Mr.  Scrymsoure  of 
Tcaling,  a  gentleman  in  Forfarshire,  followed 
the  practice  for  nearly  fifty  years,  and  with  such 
success,  that  an  enclosure,  which  had  got  into 
an  exhausted  state,  was  so  enriched  by  it,  that 
it  preserved  an  uncommon  degree  of  fertility  for  a 
succession  of  crops,  (one  of  them  wheat,)  without 
fallow,  lime,  or  marl,  and  with  very  moderate 
assistance  from  dung.    The  common  method 
was  very  different.    After  watering  for  one  or 
two  seasons,  they  ploughed  for  oats,  and  by 
taking  two  *r  three  successive  crops,  the  soil 
was  exhausted,  and  run  out  into  weeds  and  pov- 
erty.   Nothing  else  could  be  expected  from  such 
management.    But  in  other  parts  of  Scotland, 
irrigation  was  not  only  practised  with  consider- 
able success,  and  for  crops  of  grain,  but  immeoM 
quantities  of  wild  oats,  formerly  prevalent,  were 
completely  extirpated,  and  for  the  destruction  of 
which  no  other  means  were  known,  previous  to 
the  introduction  of  fallowing  and  of  green  crops. 
Water  alone,  however,  without  the  addition  of 
other  substances,  will  not  bring  grain  to  perfeo*  | 
tion.    Hence,  though,  from  year  to  year,  it  may  i 
be  applied  to  meadow  and  pasture  grass  with  | 
success,  yet  it  cannot  bo  repeated  with  advan- 
tage to  corn,  except  at  considerable  intervals  of 
time,  or  accompanied  with  manure.    The  system 
of  irrigating  for  corn,  scorns  likewise  to  have 
succeeded  in  Somersetshire,  where  a  large  tract 
of  country,  suffered  to  remain  in  pasture  for  two  . 
years,  was  during  that  time,  at  stated  intervals, 
regularly  flooded  by  a  stream  descending  from 
the  adjacent  bills.    It  was  then  subjected  to  the  ^ 
following  rotation  of  crops.   1.  Wheat  on  the  ley;  | 
2.  turnips;  and  3.  barley,  and  artificial  grafsei.  ' 
The  produce  of  grain  was  very  considerable, 
namely,  of  wheat,  from  40  to  60  bushels,  and  of 
barley,  from  50  to  00  bushels  per  statute  acre. 
In  a  late  publication  on  the  utility  of  water 
meadows,  a  question  therefore  is  not  improperly 
put,  whether,  upon  particular  soils,  and  under  ^ 
certain  circumstances,  irrigation  might  not  pro-  ^  i 
duce  similar  effects  upon  wheat,  and  several  olber 
plants  of  the  field  and  the  garden,  as  upon  herb-  ., 
age  ?   The  author  adds,  no  reason  can  be  j| 
signed,  why  this  valuable  improvement  should  bo 
restricted  to  the  cultivation  of  grasses."  i| 
The  irrigation  of  grass-lands  has  various  modes  ' ' 
of  action,  and  is  designed  to  promote  the  luxu-  • 
riant  growth  of  the  meadow  grasses.   It  is  the  || 
kind  of  irrigation  peculiarly  suited  to  a  cold  and  | 
moist  climate  like  that  of  Britain;  and,  in  the  ;| 
current  agricultural  language  of  this  country,  it  i| 
often  bears  exclusively,  and  always  pre-eminently, 
the  name  of  irrigation.    It  comprises  a  number 
of  varieties, — all  of  which,  however,  may  be  das«e<l  i 
into  two,  the  flowing  and  the  catch-work.— The  i 
flowing  irrigation  of  grass-lands  is  practi*cd  upon  , 
flat  or  flattish  meadows  on  the  banks  of  streami.  | 
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The  methods  of  it  are  diversified,  and  must  adapt 
themselves  to  the  precise  form  of  the  surface,  and 
to  the  relative  situation  of  this  to  the  sources  of 
the  irrigation.  But  the  most  common  require 
the  land  to  be  formed  into  beds  or  broad-ridges, 
similar  to  those  of  the  old  bleach-fields,  so  high 
as  to  let  the  intervals  between  them  act  freely  as 
drains,  and  usually  from  30  to  40  feet  in  width, 
and  about  9  or  10  poles  in  length.  The  great 
object,  jointly  with  the  afiusion  of  water,  is  to 
drew  it  off  in  rapid  drainage ;  and  more  failures 
arise  from  the  ridges  not  being  sufficiently  high, 
and  from  the  slopes  not  being  sufficiently  steep, 
than  from  any  other  cause. — Catch-work  irriga- 
tion may  either  be  practised  alone  upon  an  en- 
tirely sloping  meadow,  or  practised  jointly  with 
flowing  irrigation  upon  a  sloping  part  of  a  flat 
meadow.  The  methods  of  it  are  more  diversified 
than  even  those  of  flowing  irrigation,  and  require 
to  be  studiously  adapted,  in  their  details,  to  the 
precise  configuration  of  the  surface  of  each  par- 
ticular meadow.  But,  in  a  general  view,  it  has 
been  well  described  as  follows :  "  After  the  water 
is  brought  from  the  original  stream  into  a  new  cut, 
it  is  stopped  at  the  end,  on  as  high  a  level  as  the 
case  admits  of,  by  which  the  water  is  made  to  fill 
the  trench,  and  run  over  at  the  side,  and  flood 
the  land  l>elow  it.  But  as  the  water  would  soon 
cease  to  run  equally,  and  would  wash  the  land 
out  in  gutters,  it  has  been  found  necessary  to  cut 
small  parallel  trenches,  at  the  distance  of  from 
20  to  30  feet,  to  catch  the  water  again, — hence 
the  name  originated ;  and  the  same  plan  of 
spreading  or  diffusing  is  continued  until  the 
water  reaches  the  main  drain  at  the  bottom  of 
the  meadow."  Catch-work  irrigation  is  less  ex- 
pensive and  performs  its  work  with  less  water 
than  flowing  irrigation,  and  therefore  very  readily 
recommends  itself  to  a  preference  ;  but  it  is  by 
no  means  so  efficient  as  flowing  irrigation,  and 
ought  never  to  be  adopted  uolesfl  absolutely 
necessary. 

Soils  Suitable  for  Irrigation. — Almost  any  kind 
of  soil,  swarded  with  the  meadow-grasses,  may  be 
profitably  subjected  to  irrigation.  Even  meadow- 
land  which  is  naturally  wet  and  tenacious,  pro- 
vided it  imdergo  a  system  of  efficient  subsoil- 
draining,  may  Imj  very  advantageously  irrigated. 
See  the  article  Draimxo.  Yet  soils  of  a  heavy 
clay  description  are  generally  the  most  unsuit^ 
able,  soils  of  a  loamy  nature  are  but  moderately 
suitable,  soils  of  a  peaty  kind  are  often  very  suit- 
able, and  soils  of  very  absorbent  sand  or  gravel, 
or  light  and  porous  soils  of  any  kind  upon  a 
thoroughly  absorbent  substratum,  are  always 
eminently  suitable.  Some  of  the  most  celebrated 
water-meadows  on  the  banks  of  the  Kennet  have 
a  very  absorbent  arenaceous  soil ;  many  of  the 
best  on  the  banks  of  the  Wiltshire  Avon  have  a 
massive  and  very  porous  subsoil  of  broken  flints  ; 
and  the  foul-water  meadows  in  the  vicinity  of 
Edinburgh,  irrigated  by  the  sewer-drainage  ot" 
that  city,  rest  upon  the  alluvial  sands  which  were 
II. 


thrown  up  and  deposited  by  the  receding  frith  c 
Forth.  We  are  told  that  there  are  some  soils  i 
the  vicinity  of  Standen  in  Berkshire,  of  so  porou 
a  quality  as  not  to  need  any  drains  to  empty  th 
water-courses,  and  as  in  the  course  of  a  few  houi 
to  absorb  all  the  water;  and  that  these  landi 
though  possessing  scarcely  six  inches  of  moul 
above  the  gravel,  arc  among  the  richest  of  watei 
meadows ;  the  roots  of  the  grasses  readily  penc 
trate  them,  and  the  earliest  and  sweetest  hcrhag 
being  produced.  But,  on  the  other  hand,  som 
of  the  best  meadows  in  Gloucestershire  and  a 
Woburn  have  a  clayey  subsoil. 

The  irrigating  of  adhesive  clays  is  expensivi 
and  does  not  soon  produce  its  beneficial  efTccts 
that  of  peat-bogs,  when  accompanied  with  prope 
draining,  always  produces  good  crops ;  and  tha 
of  arenaceous  loams,  even  when  the  water  en 
ployed  in  it  is  not  of  the  first  quality,  general! 
produces  the  largest  crops.  "  Barren  elopes, 
says  Sir  John  Sinclair,  "  may  be  advantageous! 
improved  under  the  catch-work  system ;  and  i 
this  way,  much  land,  at  present  covered  wit 
heath,  furze,  or  broom,  may  be  rendered  produ( 
tive  of  hay  or  valuable  grasses.  The  most  suil 
able  soils,  however,  are  those  of  a  sandy  or  gra 
vcUy  nature  ;  more  especially  when  they  can  b 
irrigated  by  muddy  streams,  the  sediment  c 
which  corrects  their  excessive  openness.  Indeet 
by  means  of  the  warm  and  rich  waters  of  a  lov 
fertile,  and  populous  district,  impregnated  wit 
mud,  and  containing  animal  and  vegetable  man 
ures,  almost  any  soil  may  be  converted  into 
rich  meadow."  But  the  subsoil  of  a  water-mea 
dow  is  of  more  consequence  than  either  the  qua! 
ity  or  depth  of  the  soil ;  and  when  this  is  ver 
porous,  any  meadow  soil  may  be  made  hixurian 
with  even  second-rate  water  ;  while  if  it  Imj  stil 
and  retentive,  even  though  the  soil  should  b 
thoroughly  suitable,  it  requires  to  Ik;  convertc' 
into  one  great  filter  by  means  of  cfllicient  subsoil 
draining. 

CKmate,  too — even  such  a  range  of  climate  a 
occurs  between  the  extremities  of  Great  Britai: 
— exerts  a  very  modifying  influence  upon  mea 
dow-irrigation.  "  The  difference  of  the  season 
between  Gloucestershire  in  England  and  Abei 
deenshire  in  Scotland,  produces  very  importan 
conseq^uences.  The  latter  is  usually  about  fiv 
weeks  more  backward  than  the  former.  Ilenct 
it  is  hardly  possible  to  get  such  early  crops  c 
spring  grass  in  the  districts  of  Scotland,  as  ar 
easily  to  be  obtained  in  England  ;  and  thus  on 
of  the  principal  objects  of  irrigation,  feeding  cwt 
and  lambs  in  spring,  is  thought  to  be  unattaio 
able.  Nor  will  the  application  of  water  produc 
two  and  sometimes  even  three  crops  of  hay  i: 
Scotland,  as  it  docs  in  North  America." 

SuUaU«  Kinds  of  Water  for  Irrigation. — Water 
of  widely  different  appearance,  and  from  widel 
different  kinds  of  sources,  bold  either  in  solutioi 
or  in  fine  and  thorough  mechanical  mixture 
many  gaseous,  saline,  earthy  and  organic  sul 
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ftaiuiei  whloli  lumritb  ftnd  invigorate  the  grasses ; 
and  though  any  two  specimens  of  water  may  to- 
tally differ  from  each  nth  r  in  the  combinations 
and  proportions  of  thesti  subfitonces,  or  even  may 
scarcely  possess  any  one  or  mors  of  tho  tabRtanoes 
in  common, both  majaefe  with  great  power,  though 
each  in  its  own  peculiar  way,  as  irrigating  fertil- 
izers. Wherever  the  herbage  on  the  margin  of 
a  stream  is  green,  rich,  and  abundant,  and  the 
cressea  and  other  aqnatioi  within  th«  stream  it- 
self  appear  to  he  stronir  and  vigorous,  the  water, 
even  though  perfectly  limpid  or  otherwise  seem- 
ingly destitute  of  nourishment  for  grosses,  may 
generallj  be  regarded  as  holding  in  a^atloii  aome 
su!)f;tanoea  wdl  fitted  to  give  haxiuiaaee  to  mear 
dowB. 

Waters  much  impregnated  with  iron  are  not, 
in  general,  oonridered  to  be  fitvoarable  to  reg^ 

tation  ;  and  such  as  have  an  astringent  or  chaly- 
beate taste,  or  carry  on  their  surfnc©  the  ferrugi- 
nous matter  technically  called  '  iron -float,'  are 
mueh  disliked  by  professional  irrigators.  Tet 
though  utterly  incapable  of  anything  but  mischief 
by  their  metallic  properties,  whether  these  be  cu- 
preous, stanneous,  or  really  ferruginous,  they  may, 
in  aooM  inataaoes,  posseaa  each  a  prepondennoe 
of  fertilising  anbstanoes  as  to  be  quite  euitable 
for  irrigation.  The  faranus  Presley  meadow  in 
Bedfordshire,  so  remarkable  for  its  luxuriant 
growth  of  granee,  ia  so  exoeedingly  ferruginous 
as  1  impart  somewhat  chalybeate  propertiea  to 
the  water  with  which  it  is  irrigated. 

Waters  impregnated  with  the  contents  of  drain- 
age from  fiwtories  and  ohemioal  works  may  or  may 
not  be  suitable  for  irrigation  according  to  the 
particular  nature  of  tlic  pubstanoes  in  the  drain- 
age. Waters  iroprognated  with  metallic  and  acid 
substaaoea  from  dye-houses,  calico-works,  and 
similar  establishments,  are  absolutely  poisonous 
to  the  grasses, — and,  in  some  instances  in  which 
they  have  been  allowed  access  to  meadows,  they 
have  entirely  destroyed  the  herbage ;  but  waters 
seeming  to  be  acidnlons,  or  otherwise  appearing 
to  l>e  of  hurtful  character,  and  yot  containing  an 
excess  of  carbonic  acid  and  a  considerable  propor- 
tion of  common  salts  and  earthy  carbonates,  are 
really  and  even  highly  beneficial 

Waters  tinctured  with  the  juices  which  flow 
from  pcat-l>og8,  are  generally  regarded  as  either 
worthless  for  irrigation,  or  positively  injurious. 
They  are  soon  frosen ;  they  convey  no  material  nn- 
triment ;  and  they  are  commonly  impregnated,  or 
almost  loaded,  with  such  antiseptic  suhstances  as 
retard  rather  than  promote  vegetation.  Yet 
some  persons  have  alleged  that  a  want  of  sniS- 
cient  slope  in  the  meadows,  or  of  proper  manage- 
ment as  to  the  times,  duration,  and  manner  of 
the  irrigation  of  them,  may  have  occasioned  some 
of  the  failures  attending  the  use  of  bog-waters. 

Sca-watcr,  wlien  employed  in  moderate  quan- 
tity and  within  embanked  marshes,  is  suitable 
for  irrigation.  Meadows  near  the  mouth  of  the 
Severn,  which  are  naturally  irrigated  with  sea- 


water  by  the  tide,  are  grated  fanlesl  «f  I 

mown,  and  are  accounted  the  best  posable  pas- 
ture for  such  horfea  and  cattle  as  rpqnin?  reit  ni 
spring  physic  ;  and  salt  marshes  have  beta  long 
and  generally  known  to  produce  rsstontinaid  ■ 
healing  effects  in  diseased  horses  and  in  ikeep 
cither  infected  or  threatened  with  the  rot  9n- 
water  near  the  land,  particularly  in  large  erta- 
ari^  and  long  bay%  contains  not  only  vMiSm 
saline  aubetaace^  bnt  »  considerable  proportioa 
of  mannrial  organic  matter,  hvth  animil  amd 
vegetable.  Sn}ith  suggests  that  machinery  ibould 
be  employed  to  raise  sea-water  tar  iin|tfi«a.  ^ 

dear  spring-water,  especially  from  okHm 
strata,  and  u?' d  in  the  >'icinity  of  it?  soorc«i,ij 
generally  more  or  less  fertilixing.  It  it  uaillj  , 
warmer  than  other  waters,  and  on  that  sowsl ' 
is  eminently  suitable  for  irrigation  during  lerae  ,i 
weather  in  winter  ;  it  is  not  liahle  to  be  leoa 
frozen  :  and  it  usually  holds  in  solution  a  OMSja-  , 
ratively  large  proportion  of  some  of  theasariA*  i 
ing  gases,  particularly  oaibonie  acid.  A  profusion 
of  early  succulent  grass  may  frequently  k  c'- 
served  over  a  distance  of  several  yard»  fron tie 
spot  or  line  at  which  clear  spring- water  ftw«i* 
careoua  strata  begina  to  overspread  a  pstik  ^ 
land.   Thia  kind  of  water,  too,  is  less  ajit  r«- 
dcT  the  grass  j?ritty  and  unwholesome,  naj 
therefore  be  used  daring  a  longer  period  4si 
fonl  or  muddy  or  disooloufed  water;  sod,  on  thu 
act  ill t,  even  though  known  to  be  considenl)!? 
less  fertilizing,  it  is  preferred  by  some  irrigitort 

Hard  water  wbidi  owes  all  or  roost  d  i*  . 
"  hardness  *•  to  the  presence  of  gypsnm-ssi  Aii 
is  by  far  the  most  common  kind  of  hard  f(»t<r- 
is  highly  nutritious  to  some  of  the  rf>o?t  impt'T- 
tant  of  the  plants  which  constitute  the  euccalesl 
herbage  of  good  meadows.  Bee  the  artiA  fin* 
sv M.  « If,"  says  Mr.  Johnson,  "  river  water  wn- 
tainsgypsuTi  ■'11  Iphate of  limo,— whichit o?miiiiy 

does,  if  the  water  is  hard,~it  must,  under  ord:- 
nary  circumstances,  on  this  account  stoati  I* 
highly  fertilizing  to  meadows,  since  all  gnatt 
contain  this  salt  in  very  sensible  propfrtiow. 
for.  calculating  that  one  part  of  sulphate  ofto« 
is  cuutained  in  every  two  thouRind  parts  of  nwr 
water,  and  that  every  square  yard  of  drr  roexlo^ 
soil  ahsorlisonly  eight  gallons  of  water,— and  thi» 
is  a  very  m^denite  allowance,  for  many 
absorb  tlirce  or  fuur  times  that  quantity  —A* 
it  win  be  found  that,  by  every  flooding,  more  ti>M 
1 1  cwt.  of  gypsum  per  acre  is  diffused  thrcnfa 
the  soil  in  the  water,— a  (jnantity  equal  to  thu 
generally  adopted  by  those  who  spread  gyps"™ 
on  th^r  clover  crops,  luoerae,  and  ssiafais.  **  * 
manure,  either  in  the  State  of  powder,  «•* 
exists  in  ashes." 

River  water,  except  in  some  vei7  rare  ini*s*^ 
of  an  excess  of  ferruginous  or  pesif  prop**"** 
always  suitable  for  irrigation  ;  yet  it  necc«»n.. 
varies  in  the  degree  of  its  fertiliring  pnwor*:''- 
the  mineral  character  of  the  basin,  the  a^mp:^ 
ti .  e  proportion  of  arable  and  pasture  haA  ' 
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The  methods  of  it  are  diversified,  and  must  adapt 
themselves  to  the  precise  form  of  the  surface,  and 
to  the  relative  situation  of  this  to  the  sources  of 
the  irrigation.  But  the  most  common  require 
the  land  to  he  formed  into  beds  or  broad-ridgcs, 
simihtr  to  those  of  the  old  bleach-fields,  so  high 
as  to  let  the  intervals  between  them  act  freely  as 
drains,  and  usually  from  30  to  40  feet  in  width, 
and  about  9  or  10  poles  in  length.  The  great 
object,  jointly  with  the  afiusion  of  water,  is  to 
draw  it  off  in  rapid  drainage ;  and  more  failures 
arise  from  the  ridges  not  being  stifficiently  high, 
and  from  the  slopes  not  being  sufficiently  steep, 
than  from  any  other  cause. — Catch-work  irriga- 
tion may  either  be  practised  alone  upon  an  en- 
tirely sloping  meadow,  or  practised  jointly  with 
flowing  irrigation  upon  a  sloping  part  of  a  flat 
meadow.  The  methods  of  it  are  more  diversified 
than  even  those  of  flowing  irrigation,  and  require 
to  be  studiously  adapted,  in  their  details,  to  the 
precise  configuration  of  the  surface  of  each  par- 
ticular meadow.  But,  in  a  general  view,  it  has 
been  well  described  as  follows :  "  After  the  water 
is  brought  from  the  original  stream  into  a  new  cut, 
it  is  stopped  at  the  end,  on  as  high  a  level  as  the 
case  admits  of,  by  which  the  water  is  made  to  fill 
the  trench,  and  run  over  at  the  side,  and  flood 
the  land  below  it.  But  as  the  water  wonld  soon 
cease  to  run  equally,  and  would  wash  the  land 
out  in  gutters,  it  has  been  found  necessary  to  cut 
small  parallel  trenches,  at  the  distance  of  from 
20  to  30  feet,  to  catch  the  water  again, — hence 
the  name  originated ;  and  the  same  plan  of 
spreading  or  difl'using  is  continued  until  the 
water  reaches  the  main  drain  at  the  bottom  of 
the  meadow."  Catch-work  irrigation  is  less  ex- 
pensive and  performs  its  work  with  less  water 
than  flowing  irrigation,  and  therefore  very  readily 
recommends  itself  to  a  preference  ;  but  it  is  by 
no  means  so  eflicicnt  as  flowing  irrigation,  and 
ought  never  to  be  adopted  unless  absolutely 
necessary. 

SoiU  Suitalle  for  Irriffotion. — Almost  any  kind 
of  soil,  swarded  with  the  meadow-grasses,  may  bo 
profitably  subjected  to  irrigation.  Even  meadow- 
land  which  is  naturally  wet  and  tenacious,  pro- 
vided it  undergo  a  system  of  eflScicnt  subsoil- 
draining,  may  ho  very  advantageously  irrigated. 
See  the  article  Draimno.  Yet  soils  of  a  heavy 
clay  description  are  generally  the  most  unsuit- 
able, soils  of  a  loamy  nature  are  but  moderately 
suitable,  soils  of  a  peaty  kind  are  often  very  suit- 
able, and  soils  of  very  absorbent  sand  or  gravel, 
or  light  and  porous  soils  of  any  kind  upon  a 
thoroughly  absorbent  substratum,  are  always 
eminently  suitable.  Some  of  the  most  celebrated 
water-meadows  on  the  banks  of  the  Kennct  have 
a  very  absorbent  arenaceous  soil ;  many  of  the 
best  on  the  banks  of  the  Wiltshire  Avon  have  a 
massive  and  very  porous  sul^soil  of  broken  flints  ; 
and  the  foul-water  meadows  in  the  vicinity  of 
Edinburgh,  irrigated  by  the  scwcr-drainagc  ot" 
that  city,  rest  upon  the  alluvial  snnds  which  were 
II. 


thrown  up  and  deposited  by  the  receding  frith  c 
Forth.  We  arc  told  that  there  are  some  soils  i 
the  vicinity  of  Standen  in  Berkshire,  of  so  porou 
a  quality  as  not  to  need  any  drains  to  empty  th 
water-courses,  and  as  in  the  course  of  a  few  houi 
to  absorb  all  the  water ;  and  that  these  landi 
though  possessing  scarcely  si.x  inches  of  moul 
above  the  gravel,  are  among  the  richest  of  watei 
meadows ;  the  roots  of  the  grasses  readily  pen( 
trate  them,  and  the  earliest  and  sweetest  herbag 
being  produced.  But,  on  the  other  hand,  som 
of  the  best  meadows  in  Gloucestershire  and  a 
Wobtirn  have  a  clayey  subsoil. 

The  irrigating  of  adhesive  clays  is  expensivi 
and  does  not  soon  produce  its  beneficial  eflVcts 
that  of  peat-bogs,  when  accompanied  with  propc 
draining,  always  produces  good  crops ;  and  th:i 
of  arenaceous  loams,  even  when  the  water  en 
ployed  in  it  is  not  of  the  first  quality,  generall 
produces  the  largest  crops.  ".  Barren  slopes, 
says  Sir  John  Sinclair,  "  may  be  advantageousl 
improved  under  the  catch-work  system  ;  and  i 
this  way,  much  land,  at  present  covered  wit 
heath,  furze,  or  broom,  may  be  rendered  produc 
tive  of  hay  or  valuable  grasses.  The  most  sui( 
able  soils,  however,  arc  those  of  a  sandy  or  gra 
velly  nature  ;  more  especially  when  they  can  b 
irrigated  by  muddy  streams,  the  sediment  c 
which  corrects  their  excessive  openness.  Indcet 
by  means  of  the  warm  and  rich  waters  of  a  low 
fertile,  and  populous  district,  impregnated  wit 
mud,  and  containing  animal  and  vegetable  man 
ures,  almost  any  soil  may  be  converted  into 
rich  meadow."  But  the  subsoil  of  a  watcr-mca 
dow  is  of  more  consequence  than  either  the  qua! 
ity  or  depth  of  the  soil ;  and  when  this  is  vur 
porous,  any  meadow  soil  may  be  made  luxurian 
with  even  second-rate  water  ;  while  if  it  be  stil 
and  retentive,  even  though  the  soil  should  b 
thoroughly  suitable,  it  requires  to  be  convcrtC' 
into  one  great  filter  by  mcaus  of  cflScivnt  subsoil 
draining. 

CUmate,  too— even  such  a  range  of  climate  a 
occurs  between  the  extremities  of  Great  Britai; 
— exerts  a  very  modifying  influence  upon  mca 
dow-irrigation.  *'  The  difference  of  the  season 
between  Gloucestershire  in  England  and  Abei 
deenshire  in  Scotland,  produces  very  importan 
consequences.  The  latter  is  usually  about  fiv 
weeks  more  backward  than  the  former.  Ilenct 
it  is  hardly  possible  to  get  such  early  crops  c 
spring  grass  in  the  districts  of  Scotland,  as  ar 
easily  to  be  obtained  in  England  ;  and  thus  on 
of  the  principal  objects  of  irrigation,  feeding  ewe 
and  lambs  in  spring,  is  thought  to  be  unattain 
able.  Nor  will  the  application  of  water  produc 
two  and  sometimes  oven  three  crops  of  hay  i: 
Scotland,  as  it  does  in  North  America." 

SuUMe  Kind*  of  Water  for  Irrigation. — Water 
of  widely  difl*crcnt  appearance,  and  from  widol 
different  kinds  of  sources,  hold  cither  in  solutioi 
ur  in  fine  and  thorough  mechanical  mixtun 
many  gaseous,  saline,  earthy  and  organic  suL 
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ingly  offensive.  This  foul- water  irrigation,  there- 
fore, though  eminently  good  for  the  meadows,  is 
bad  for  the  air  around  them,  and  has  Mftoalljr 
deterioruti^d  the  property  in  their  vicinity. 

The  Theory  of  Irrigation. — The  mere  supply  of 
moittare,  as  ha*  dready  been  hinted,  ooosUtates 
a  main  part  of  the  fertilizing  power  of  irrigation 
in  hot  countries.  This  supply,  however,  must  be 
understood,  not  of  water  in  its  strictly  proper  or 
pure  character,  but  of  water  in  aome  of  the  ordi- 
nary conditions  in  which  it  Ir  naturally  supplied 
to  plants.  Pure  water  was  regarded  by  the 
aneient  Greek  philoaophera,  and  ia  atill  pro- 
nounced by  many  inconsiderate  modem  culti- 
vators, as  an  universal  and  essential  fertilixer; 
but  when  really  pure,  or  when  freed  by  distilla- 
tion from  foreign  loluble  matters,  it  has  been 
proved,  by  the  experiments  of  M.  Saussure,  M. 
Ilassenfratz,  and  Dr.  Thomson,  to  be  utterly  in- 
capable of  eupporiing  vegetation,  or  at  ImwI  to 
be  unable  to  sustain  plants  to  maturity  or  beyond 
the  mere  initial  stages  of  their  development.  All 
water  whidi  supports  vegetation,  either,  like 
rain,  possesses  an  appreciable  quantity  of  ammo- 
nia,— or,  like  the  water  of  clear  sprinps  from 
calcareous  strata,  possesses  a  large  proportion  of 
oarbooie  aeid,— or,  like  lea^water,  ia  powerfully 
impregnated  with  nutritive  salts, — or,  like  the 
water  of  brooks  and  rivers,  ia  more  or  less  charged 
both  with  organio  matters  and  with  nutritive 
mineral  matters.  The  artificial  supply  of  mois- 
ture to  the  cultivated  plants  of  hot  countries, 
therefore,  is  the  supply  not  merely  of  pure  water, 
but  also  of  an  equvalent  for  the  ammonia  oon- 
tained  in  rainn,  or  of  the  alimentary  substancns 
contained  in  the  surface  waters  of  the  earth. 
The  supply  of  nourishment  held  in  aolntion  by 
water,  is  a  main  reason,  though  not  the  only  one, 
why  the  water  for  growing  hyacinths  and  other 
bulbous-rooted  flowering  plants  in  glasses  re- 
quires to  be,  firooi  time  to  tine,  renmved.  See 
the  articloi  Ammoma  and  Ff>oD  or  Plants. 

The  washing  away  of  the  excretions  of  plants 
is  probably  a  pretty  general,  though  never  a 
chief,  fertilizing  action  of  TWigatMHL  These 
excretions,  tht)ugh  harmless  or  positively  useful 
to  other  plants,  are  generally  injurious  to  the 
plants  which  prodnoe  them ;  and  when,  aa  in  the 
case  of  the  meadow  grasses,  th'\v  cannot  be  pow- 
erfully played  upon  by  tbe  chemical  action  of 
the  atmoai^iere,  and  rndily  deeotnpoeed  by  the 
•an*a  heai,  tbe  tun's  light,  and  the  passing  air, 
they  may  be  advantageously  washed  otit  by 
the  trickling  current  of  irrigatory  water.  To 
ascribe  all  or  most  of  tbe  power  of  irrigation  to 
this  washing,  is  olivinusly  absurd ;  and  yet  the 
language  of  a  learned  writer  who  so  ascribes 
it  may  be  advanlageottaly  quoted.  "Tht  in- 
creased  fertility  produced  by  warping  on  the 
number,"  he  says,  "  may  be  accounted  for  from 
the  excrementitious  matter  previously  in  the 
soil  being  washed  out  and  earned  away  on  the 
retreat  of  the  warping  waters.    It  ia  on  the 


same  principle  that  I  am  inclined  to  explain  the 
effects  of  watering  meadows,  both  acoordiog  to 
the  Swiss  and  the  British  method.  When  tbe 
water  in  Switzerland  is  laid  upon  a  hay  stubble, 
and  floated  slowly  over  the  field,  it  will  be  found  i 
to  soak  into  the  snrfiMO  as  deep  or  dsepsr  than  ' 
the  roots  of  the  grass  around  which  the  excre- 
mentitious matter  thrown  out  during  tbe  sum- 
mer growth  must  have  accumulated.  But  in 
consequence  of  the  manner  in  which  the  lower 
rills  are  disposed  in  the  field,  the  water  thus 
soaked  into  the  soU  does  not  stagnate  there,  but 
passes  OB,  earrytng  away,  of  eonra^  part  of  the 
excretions  with  which  it  has  come  in  contact. 
In  the  same  way,  when  clear  water  is  floated 
over  a  pasture  field  during  the  winter  months,  at 
alternate  periods,  a  similar  oonssquenoe  must  re- 
sult."   See  the  article  Excretion-  np  Plants. 

Tbe  protecting  of  the  grasses  frum  frost,  dur- 
ing some  parts  of  a  seveire  winter,  is  anstiier 
second-rate  fertilizing  action  of  the  irrigation  of 
water-meadows.    8ir  Humphrey  Davy  even 
thinks  it  a  oMef  one,  and  says,    In  very  ooM 
seasons,  irrigation  preserves  the  tender  roots  and 
leaves  of  the  grass  from  l)eing  affected  by  frost. 
Water  is  of  greater  specific  gravity  at  42^ 
Fahrenhdt,  than  at  38*,  tha  frsasiiig  point;  and 
hence,  in  a  meadow  irrigated  in  winter,  the 
water  immediately  in  contact  with  the  grass  ii 
rarely  below  40^y— «  degree  of  tempemtum  not 
at  all  prejudicial  to  the  living  organs  of  pbnts. 
In  18<M,  in  the  month  of  March,  the  temperature 
in  a  meadow  near  llungerfurd  was  examined  bj 
a  very  delioate  thermometer.  Tbe  tempefature 
of  the  air  at  7  in  the  morning  was  29° ;  the 
water  was  froaen  above  the  grass ;  and  the  tem- 
perature of  the  soil  bdow  the  water  ia  whish 
the  roots  of  the  grass  were  fixed  was  43"."  But 
though  this  beneficial  action  may  be  maintained  | 
so  long  as  the  frost  is  not  so  severe  as  to  anest 
the  eorrsnt  of  the  water,  or  te  penetrate  to  the  j 
root-crown  of  the  plants,  it  cannot  exist,  and  I 
may  even  be  seriously  reversed,  in  any  severer 
frost ;  and  eonsidering  how  very  shdlow  tbe  | 
current  of  water  is  which  flows  over  the  meadow, 
it  must  offer  at  best  but  a  comparatively  short 
and  feeble  resistance  to  the  congealing  power  sf 
frost.  Practieal  irrigators,  too,  are  rather  •.rum. 
than  otherwise  to  let  the  water  nn  tbe  meadows 
when  the  temperature  approaches  t^e  (reexiog 
point. 

The  maintaining  of  plants  in  a  somewhat 
equable  temperature  during  winter,  or  the  pro- 
tecting of  them  from  alternations  of  congestioo 
by  frost  and  stimuktion  by  heal,  has  probably 
quite  as  much  to  do  as  mere  protection  from 
frost  with  the  fertilising  power  of  irrigatioB. 
Some  writers  and  many  fisrraers  even  puh  this 
idea  to  the  length  of  ascribing  decidedly  benefi- 
cial effects  to  the  irrigative  cooling  of  the  land, 
— at  all  seasons  and  in  all  cotintrios,  ia  aaaiW 
as  well  as  winter,  and  within  the  tropios  u 
as  within  Qreat  Britain.  Loudon,  for  9nmsk, 
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says,  "  Water  may  alsD  operate  risefully  in  warm 
seasons  hj  moderating  temperature^  and  thua  re- 
tarding the  ovsf^npld  fmgren  of  Ttfetation. 

The  consequence  of  this  rotarilation  will  be 


garden  ve;;etation  yield  12  per  cent.  "  Much 
more  efficau^/'  remarks  Mr.  Stephens,  "  may  be 
expeeted  tnm  11m  WKten  cf  iMge  rivan,  drain- 
ing extensive  tracts  of  rich  improved  soils,  than 


greater  magnitude  and  improved  tf  xt  irp  of  the  from  springs  which  receive  no  washings  from 
grosser  parts  of  plants,  a  more  perfect  uud  ample  j  surrounding  lands,  or  from  riven  running  through 
devdopmrnt  of  thoir  finer  parts,  ukI,  above  all,  |  traeta  of  mere  mountainoiie  pastoral  distriots  of 

an  increase  in  the  size  of  their  fruits  and  seeds. '  poor  and  unimproved  soil ;  although,  even  in 


We  apprehend  this  to  be  one  of  the  principal 
uses  of  flooding  rice-grounds  in  the  East;  for  it 
is  asoerlidiied  that  the  ricfr-pfamt  will  perfect  its 
seeds  in  Europe,  and  even  in  this  country,  with- 
out any  water  beyond  what  is  furnished  by  the 
weather,  and  the  natural  moisture  of  a  wcU- 
oonstituted  soiL" 

The  mechanical  action  of  the  irrigatory  cur- 
rent of  water,  in  exercising  the  plants,  strength- 
ening their  organism,  keeping  their  stems  and 
root-orowns  elear  of  obstmotion,  promoting  the 
eqaable  circulation  of  water  and  oxygen  around 
them,  and  causing  an  equable  distribution  of  all 
the  soluble  materials  of  their  food,  probably 
plays  a  considerable  part  in  irrigatory  fertiliza- 
tion. The  differences  of  effect  ftom  the  mere 
circumstance  of  fluence  or  stagnation  in  the 
water  are  prodigious ;  for  while  flowing  water 
eoaxea  np  tiie  finest  indigenous  granes  of  the 
climate,  and  renders  them  sweet  and  wholesome 
and  nutritions  and  luxuriant,  stagnant  water 
starves,  deteriorates,  or  kills  all  the  good  grasses, 
and  STokes  in  their  place  a  worse  than  worthlees 
growth  of  carices,  junci,  and  other  coarse  and 
innutritioos  sub^^oatio  plai^  See  the  article 
Dkajuiixo. 

The  deposition  of  fine  tilt,  whether  of  an 

argillaceous  and  calcareous  nature  upon  silidons 
lands,  or  of  a  mixed  nntnre  containing  a  cr^mi- 
derable  proportion  of  organic  matter  upon  almost 
any  description  oi  land,  is  generally  a  oonstdera- 
ble  part,  and  often  a  principal  or  main  part,  of 
the  fertilizing  power  of  irrigation.    This  part  of 
the  power,  of  course,  is  totally  awanting  in  every 
instance  in  which  the  water  employed  is  always 
perfectly  limpid;  but  it  is  more  or  less  present 
in  irrigation  with  river-water,  and  is  exceedingly 
conspicuous  in  irrigation  with  every  sort  of 
muddy  or  fool  water.  M.  Laropadius  fbvnd  that 
when  plaata,  placed  in  dlica,  alumina,  or  any 
other  pure  "irth,  were  watered  with  pure  water, 
they  would  not  grow,  and  that,  when  watered 
with  the  liquid  drainage  of  a  dunghill,  they  not 
only  grew  bat  were  Inxturiant ;  and  other  experi- 
menters have  fully  ascertained  that  plants  absorb 
or  secrete  inorganic  or  incombustible  principles 
very  much  in  the  proportion  in  which  these  are 
supplied  by  the  water  with  which  the  plants  are 
moistened — thv.t,  forexample,  bean-plants  grown 
in  pure  earth  and  supplied  only  with  distilled 
water  yield  3*9  per  cent,  of  ashes  or  inorganic 
matter,  bean-plants  grown  in  pure  earth  and 
supplied  only  with  rain  water,  yield  7^  per  crnt 


such  districts,  considerable  quantities  of  enrich- 
ing sediment  may  be  expected  from  the  waters 
of  sQch  rinm,  if  care  is  taken  to  have  the 
meadow  in  a  proper  state  for  receiving  the 
waters  of  the  first  flood  aft- r  summer,  which 
will  wash  down  and  carry  along  with  them 
the  droppings  ikUea  from  animals  gracing  up- 
on the  trasts  of  cotntiy  which  such  rivers 
drain." 

The  supply  of  plants  with  carbonic  acid  and 
with  nutritive  salts  and  other  nutritive  matters 

held  in  solution,  is,  in  every  instance,  an  impor- 
tant part  of  the  fertilizing  power  of  irrigation. 
Buch  a  supply,  as  we  have  seen,  is  more  or  less 
made  by  all  the  kinds  of  water  suitable  for  irri- 
gation; and  constitutes  the  main  fertilizing 
strength,  in  particular,  of  all  limpid  waters.  A 
chief  foaetion  of  moisture  in  the  soil,  in  all  or 
any  of  the  vastly  diversified  circumstances  of 
subserviency  to  vegetation,  is  to  hold  the  food  of 
pl^nt?  in  a  state  of  solution,  in  order  that  they 
may  take  it  into  their  sjwtem  through  their 
absori>ing  spongioles ;  and  when  the  carbonic 
acid,  or  the  muriate  of  soda,  or  the  sulphate  of 
soda,  or  the  chloride  of  sodium,  or  the  dissolved 
organic  matter,  or  any  other  principle  of  this 
ibod  conlained  in  irrigating  waiter  is  scarce,  or 
wImh  the  plants  have  a  strong  appetite  or  large 
capacity  for  that  article  of  their  food,  the  cur- 
rent of  water,  by  constantly  carrying  away  the 
drops  and  volumes  from  wfaldi  the  food  has  been 
abstracted,  and  constantly  bringing  drops  and 
volames  containing  fresh  atoms  of  the  food,  can- 
not £ul  to  be  powerfully  noarishing.  See  the 
articfo  Ammnwv  or  Piima 

7%e  Qrasaet  of  Irrigated  Jfeadbina^AImost  any 
of  the  trr»'^d  meadow  and  pa^turo  grasses,  either 
indigenous  in  Britain  or  suited  to  its  climate, 
will  fioorish  under  proper  management  in  irri- 
gated msadowi.  "Whuti  land  already  in  grass  is 
subjected  to  n  pvptpni  of  rntch-work  irrigation, 
little  or  no  interference  may  be  made  with  its 
grasses,  except  to  sow  a  few  seeds  on  bare  spots ; 
for  the  grasses  already  on  it  will  amply  suffice  to 
afford  all  the  improved  hirl  age  which  the  irri- 
gation is  expected  to  stimulate  or  produce.  But 
when  the  land  to  be  irrigated  has  its  surface 
broken  or  is  ridged  up  with  the  qade  or  the 
plough,  and  wh' n  it  designed  to  be  productive 
principally  of  hay,  it  must  all  be  sown  with  the 
seeds  of  plants  best  suited  to  yield  valuable  and 
abundant  crops,  such  as  pemmial  rsd  dover, 
rough-stalked  meadow-grass,  meadow  Timothy 


ajid  bean-plants  grown  in  garden-mould  and  sup- I  grass,  and  crested  dog's-tail  grass;  and  when 
plied  with  moisture  in  the  ordinary  course  of  1  pasture  rather  than  hay  is  the  object,  rye-gra«8, 
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wliitc  clover,  and  tbiB  mmdow  foxtulon^  not 
to  be  omitted. 

the  Boil  of  any  ordinary  meadow-land,  when 
subjected  to  proper  irrigntiou,  produces  of  itaelf 
the  particular  grns^cs  which  are  rooet  congenial 
to  ito  own  constitution,  to  the  degree  of  moisture 
applied  to  it,  and  to  the  qwoial  dtwunrtanw  of 
its  situation.  Soils  which  consist  of  peat,  rest- 
ing on  sand  or  sandy  loam,  with  a  substratum 
of  dialk  or  gravel,  generally  produce,  on  the 
tope  and  lidn  of  the  ridges,  the  meadow  foxtail, 
the  'irr.me  praas.  and  the  meadow  fesctie, — and, 
in  the  iurruwg  and  ou  the  sides  of  the  drains, 
tiio  creeping  bent,  the  hard  fewmei*  the  xongh- 
Btalked  meadow-grass,  and  the  woolly  sofl-grass. 
Soils  of  a  sandy  loam  on  a  subsoil  of  day,  on 
the  other  han^  oomnonly  produoe  the  oreep- 
ing-rooted  soft-grass,  the  sweet-scented  vernal 
grass,  the  oreBted  doig't-tail,  and  the  meadow 
barley. 

The  gran  and  the  hay  <^  irrigated  meadows 

are  alnv^^t  nniv;'r'>n11y  known  to  be  not  so  nutri- 
tioos  as  thofiti  of  urdiuary  pasture  lands ;  yet  they 
are  not  so  much  less  lo  as  is  generally  believed. 
Mr.  George  Sinchiir,  the  distinguished  experi- 
mentalist in  the  eoonomical  values  and  condi- 
tions of  the  several  grasses,  obtained  from  a  cer- 
tain weight  of  ryegrass,  at  the  time  of  flowering, 
talc  en  from  a  water  meadow  which  had  been  fed 
off  with  shMp  till  the  end  of  April,  72  grains  of 
nntritive  matter,  and  from  the  same  wdght  of 
this  grass,  taken  from  a  rich  old  pasture,  which 
had  been  shut  up  for  hay  about  the  same  time, 
92  grains ;  and  he  ohtained  from  the  same  grass 
from  the  meadow,  which  had  not  been  depastured 
in  the  ppring,  100  grains,  and  from  the  same 
grass,  from  the  pasture  which  had  not  been  fed 
off,  190  graina.  Mr.  Sindair  aaeerlained,  too, 
that  grn  "~F  -  forced  in  thoir  growth  by  other  and 
more  stimulating  influences  than  those  of  irri- 
gation, such  as  ^e  free  use  of  either  liquid  or 
flolid  manures,  are  less  nutritive  than  grasses 
grown  in  a  less  forced  or  strictly  natural  man- 
ner; and — selecting  exactly  similar  specimens  of 
ryegraai,  of  the  aame  wei^t,  the  mme  age,  and 
the  same  stage  of  frrowth  he  found  that  four 
ounces  ot  a  very  luxuriant  patch,  grown  over  a 
large  deposit  of  oow-dang,  yielded  only  72  grains 
of  nutritive  matter,  while  four  ounces  of  the  crop 
immediately  adjacent  to  thi<?  patch  ^aelded  122 
grains, — and  that  a  quantity  trom  aa  excessively 
manured  eoU  yielded  only  00  grainy  while  the 
same  quantttj  fr'i^m  an  nnmanuced ptlt  of  the 
same  soil  yielded  U5  grains. 

ntBvStamdA*  Bkne/Ui  of  Irri^^ttionj-^lrrigtr 
tion,  though  very  simple  in  principle,  is  one  of  the 
roost  difficult  operations  of  agricultural  improve- 
ment,— peculiarly  liable  to  be  marred  and  per- 
verted by  ignorance  or  iaconsideration, — and 
requiring,  for  its  right  execution  in  the  majority 
of  situations,  not  only  a  large  amount  of  profes- 
aional  knowledge  and  0Kpariflm%  but  a  perspi- 
oamoiu  adaptation  of  general  prinoiplaa  to  the 


peculiar  circumstances  of  surface,  soil,  supply  of 
water,  and  particular  design.  The  oonsef^ueaoe 
is,  that  a  hmtat  who  ventures  to  irrigate  with- 
out engaging  the  special  aid  of  a  peofceBoael 
irrigator,  is  excecdin|rly  apt  t(<  throw  away  his 
money  and  injure  his  land,  and  that  even  a  far- 
mer who  emploja  an  lrii§ttm  of  aeoond-rate 
skill  or  e^penfanca  inouit  a  ooondenUa  liik  of 
fiulure. 

Serious  ohetadea  to  Irrigatory  impiovenent 

sometimes  ooour  in  a  collision  of  interest  between 
the  owner  or  tenant  of  the  meadow  and  the 
owner  or  tenant  of  the  adjacent  lands, — in  the 
claims  of  difierent  proprieton,  or  even  of  pro- 
prietors of  difrerent  classes,  snch  as  landowners, 
canal-owners,  millers,  and  manu£acturers,  upon 
the  waters  of  the  itieam^-i^  the  intermixtars 
of  estates  at  or  near  the  meadow  or  the  main- 
carrier  duct, — ^in  the  aversion  of  the  landlord  to 
irrigation,  or  his  positive  conditioning  against  it 
in  the  lease,— and  in  the  oompeting  daims  of  the 
landf!  of  th''  fnrrn  upon  the  farmer's  limited 
means  of  eileoting  general  improvement. 

The  herbage  of  a  water-meadow,  ncnther  wdl* 
formed  nor  decidedly  ill-formed,  is  at  first  im- 
proved, and  afterwards  becomes  deteriorated; 
so  that  promising,  at  the  outset,  to  compensate 
the  costo  of  irrigation,  it  may  eventually  acquire 
such  a  coarseness  in  its  proper  grasses,  and  such 
an  intermixture  of  rushes  and  other  innutritious 
aquatiee  aa  to  be  ill-fitted  to  nouriah  eatlle  w 
positively  disgusting  to  the  palate.  But  this 
disadvantage  arises  from  the  undue  flatness  or 
bad  management  of  the  meadow ;  and  in  cases  in 
which  it  doea  not  readily  or  remuneratingly  ad- 
mit of  permanent  remedy,  it  may  he  mitigated 
from  year  to  year  by  cutting  its  grasses  early, 
and  devoting  them  to  hay. 

The  irrigation  of  meadows  has  been  accused 
of  rendering  the  air  around  them  unhealthy. 
But  Bueh  an  effeot,  though  seemingly  indicated 
by  the  diifiiaion  of  malodour,  is  very  doubtful 
even  in  the  case  of  the  extensive  foul-wat»>r  Irri- 
gation in  the  vicinity  ot  i^dinburgh ;  and  it  cut- 
not,  with  oven  a  obow  of  reason,  bo  affirmed  of 
any  cases  of  irrigation  by  either  the  dear  water 
of  spring  or  the  ordinary  watw  of  brooks  and 
riven.  Water  upon  flak  grouada  nuet  be  stag* 
nant  in  order  to  pollute  the  air;  but  in  all  its 
connexion  with  irrig?it*'d  meadows,  it  passes 
briskly  over  the  surlace  and  is  always  in  motioa 
Many  of  the  best  wateMneadows,  tooy  were  ori- 
ginally pestiferous  marshes,  constantly  soaked 
and  putrescent  under  stagnant  wi^r;  and  in 
oonseqtienoe  of  being  drained  bebw  and  irrigated 
above,  have  become  as  innozionaaB  the  ad}eesBt 
dry  pastures  or  arable  lands. 

The  chief  advantages  of  meadow-irrigation— 
to  adopt  the  words  of  Sir  John  Sinclair— are  the 
following: — "  First,  with  the  exception  of  warp- 
ing, it  is  by  far  the  easiest,  cheapest,  and  mutt 
oeilalB  node  (tf  impioving  poor  luid,  in  paitica> 
lar  if  it  is  of  ft  diy  and  giavdljr  natnva;  seeoad, 
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land  when  once  improved  by  irrigation,  is  put 
into  a  Btatc  of  perpetual  fertility  without  any  oc- 
eaaion  for  manure,  or  trouble  of  weeding,  or  any 
oth«r  material  espeuM;  thbdi  it  bewmcs  w> 
productive,  as  to  yield  tiM  laigcst  bulk  of  hay, 
besides  abundance  of  the  very  host  support  for 
ewes  and  lambe  in  the  spring,  and  for  cows  and 
otiier  ealtls  la  the  autumn  of  every  jear ;  fomili, 
in  &vourable  situations,  it  produces  very  early 
grass  in  the  spring,  when  it  Is  innhW  valuable; 
and,  fifth,  not  only  is  the  land  thus  rendered  fer- 
tile without  having  any  oooarion  for  manure, 
hut  it  produoea  Ibod  for  animals,  which  is  con- 
verted into  manure,  to  be  used  on  other  lands, 
thus  augmenting,  in  a  compound  proportion,  that 
great  aource  of  Unttlity.** 

The  profit  of  every  well- contrived  and  well- 
conducted  Pvtem  of  irrifrntion  is  con';tdprnble. 
One  irrigator  found  that,  in  the  course  oi  two 
years,  all  eotts  Wan  laimhaned,  and  tiie  per- 
manent value  of  the  land  oonaideraUy  increased ; 

another  derived  jrrent  n^vnntagc,  in  the  very 
first  secpon,  from  depasturing  bis  irrigated  land 
I  with  shcop,  cattle,  and  even  cart-horeee ;  another 
found  that  land  previoady  worth  not  more  than 

6IX  shillings  por  ncre  wn?  rpndi  rrd  by  irrigation 
worth  £2  15*.  per  acre  to  a  farmer,  and  ;£3  10s.  if 
let  to  the  inhabitants  of  a  neighbouring  market- 
town;  and  a  fourth  found  that  bind  previously 
'.vorth  108.  per  acre,  which  hatl  expr-nrlcd  upon  it 
irrjgatory  operations  worth  the  annual  interest 
of  15s.  per  acre,  and  was  maintained  in  irrigation 
at  the  cnrtent  yearly  eoet  of  8iL  per  aeie,  aaqidred 
the  permanent  value  of  £  \  per  acre,  or  yielded  as 
clear  profit  from  the  irrigation  £2  7?  per  acre. 
Even  in  Sweden,  where  the  weather  ib  both 
eevera  and  diangeAil,  and  when  the  ground  is 
covered  with  snow  and  ice  during  several  months 
in  the  year,  the  first  irrigated  meadow  ever  form- 
ed in  the  province  of  Dalecarlia,  amounting  to  80 
aeree,  and  yUMSiag  only  1,180  stonea  of  hay,  pro- 
duced in  the  second  year  after  irrigation  11, 250 
fitonp«, — in  the  third  year,  when  great  damage  was 
done  by  the  frost, 4,550  stones,— «nd,  in  the  fourth 
year,  when  damage  to  probahly  on»<third  of  the 
total  value  of  the  crop  was  done  by  the  frost, 
U,2.')0  stones  ;  and  Mr.  George  Stephens,  who 
formed  this  meadow  in  1809,  and  gave  the  first 
publio  aeoount  of  it  in  1814,  eays  in  188ft,  The 
hay  linee  the  commencement  of  the  irrigation  is 
twice  as  good  in  qnnlity ;  and  I  have  not  the 
least  doubt,  if  the  works  are  kept  in  proper  re- 
pdr,  that  the  eropa  of  haj  and  aftermath  are 
double  what  they  were  at  the  time  of  the  origi- 
nal publication  of  this  account  in  1814." 

The  Forming  of  W(aer-Mtadow9. — Every  part 
of  the  aurlkee  of  a  watep^neadow  ought  to  have 
aeufficient  inclination  from  the  dead  level  to  keep 
every  drop  of  water  which  comes  in  contact  with 
its  upper  side  in  constant  motion  till  it  arrives 
at  lie  lower  tide  or  it  absorbed  into  ite  eoSL  A 
surface  everywhere  in  the  form  of  an  inclined 
plane,  or  of  a  eexiea    inolihed  planei,  ie  ementia]. 


not  only  to  realize  the  advantages  of  irrigation, 
but  to  prevent  the  serious  evils  of  the  stagnation 
of  water.  Yet  no  directions  for  laying  out  such 
a  ittrfiMse  can  be  g^ven  of  n  eaffioiently  ooropre- 
hensive  kind  to  apply  to  all  meadows,  or  evm  to 
a  considerable  proportion.  Almost  any  two  pieces 
of  land  are  in  some  respects  so  unlike  each 
other,  that  a  enitaUe  plan  for  forming  the  one 
into  a  water-meadow  must  be  somewhat  modified 
before  it  be  applicable  to  the  other;  and,  in 
general,  every  meadow  requires  a  design  peculiar 
to  itmlf,  and  must  be  formed  after  ctudied  obwr* 
vation  of  ita  peculiarities  of  anrfooe^  and  with 
special  reference  to  the  sources,  the  quantity, 
and  the  quality  of  the  water  with  which  it  is  to  | 
he  irrigated.  "  It  ie  not  an  easy  tadc,**  remarlci 
Mr.  George  Stephens,  "  to  give  an  irregular  sur- 
face the  equal  slope  requisite  for  the  overflowing 
of  water.  It  is  very  necessary  for  the  irrigator  to 
have  just  ideas  of  lev^;  a  knowledge  of  ,super- 
fioial  forma  will  not  be  sufficient  Few  people 
unacquainted  with  thp  nrt  of  irrigation,  and  the 
regularity  of  form  which  the  adjustment  of  water 
requires,  have  any  idea  of  the  expense  of  model- 
ling the  BOrfooe  of  a  field." 

The  common  levelling  instniment,  in  some  one 
or  other  of  its  varieties,  ought  to  be  employed, 
not  only  in  designing  the  general  iall  of  the 
water  from  the  river  or  other  souroe  to  the  mea- 
'  dow,  hut  in  planning  and  forming  the  carrier- 
duct  and  all  other  principal  irrigatory  channels. 
A  breast-plough  or  tough  spade  is  requisite  for 
paring  off  sward.  A  line  and  reel  are  inditpen- 
sable  in  makinp;  nil  tlic  rnain  alignments;  and 
as  the  line  is  very  generally  used  among  the 
moisture,  it  ought  to  be  thicker  and  firmer  than 
the  lines  employed  in  gardening.  The  epadea 
for  digging  or  scooping  out  the  ducts  and 
trenches  ought  to  be  thin  in  the  edges  and 
sharp  in  the  point,  and  to  have  a  backward 
bend  in  the  shaft.  Water-eooopa  are  needed  for 
baling  out  water ;  and  shovels,  with  bcut  shafts, 
are  dfsimble  for  liftinp  out  loose  earth.  Forks, 
with  trom  lour  to  six  long,  strong,  sharp  tines, 
are  nooessary  for  disentangling  and  eradioating 
reeds,  sedges,  and  other  matted  and  encumbering 
aquatic  plants.  A  tool,  called  a  crc<«oent,  some- 
what similar  in  form  to  a  gardener's  edging-iron, 
bat  mneh  larger  and  stronger,  and  with  n  some- 
what long  handle,  is  needed  for  catting  the  align- 
ments of  the  ducts  and  trenchps  in  the  sward. 
The  chief  of  the  other  implements  required  are 
turf-knife,  scythes,  and  banowt. 

No  legal  hindrances  to  inigatioil,  such  as  the 
claim  of  other  parties  upon  the  water  of  tho 
stream,  the  interposition  of  a  point  of  land  be- 
longing to  other  parties,  or  an  adverse  condition 
in  the  lease;,  must  exist ;  or  if  they  exist,  they 
miipt  ho  removed.  The  meadow  to  be  irr'^r.trd, 
unless  it  have  a  porous  soil  and  a  perfectly  open 
subsoil,  must  be  subsoil<drained.  All  the  main 
feeders  of  the  irrigation  ought  to  be  SO  con- 
structed as  to  discharge  their  watec  somewhat 
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rapidly  and  through  a  narrow  opening  into  the 
subordinate  feeders.  The  water  for  the  irriga- 
tion must  be  drawn  from  the  stream  which  yields 
it  at  a  sufficiently  high  level  to  produce  a  free 
current  over  the  meadow ;  and  if  such  a  level 
cannot  be  found  at  a  point  in  the  stream  near 
the  meadow,  it  must  cither  be  sought  at  some 
point  higher  up,  or  produced  by  the  erection  of 
a  dam.  If  the  soil  of  a  flowing  meadow  be  thirsty 
and  absorbent,  the  surface  of  the  whole,  or  of 
any  requisite  number  of  sections,  may  simply  be 
levelled  into  an  uniform  inclined  plane ;  but  if  the 
Boil  be  even  slightly  retentive,  the  surface  must  be 
farmed  into  a  series  of  beds.  When  water  is  not 
abundant,  and  is  distributed  either  wholly  or 
partly  in  the  catch-work  manner,  or  in  any  other 
method  upon  a  considerably  sloping  surface,  it 
may  be  collected  and  redistributed  at  every  three 
feet  of  its  fall ;  yet  if  it  owe  a  main  part  of  its 
fertilizing  power  either  to  its  silt  or  to  its  saline 
contents,  it  will,  in  this  case,  be  deprived  of  much 
of  that  power  before  it  reaches  the  lower  portions 
of  the  meadow. 

A  fall  of  8  inches  from  the  stream  to  the  mea- 
dow is  sufficient  for  a  distance  of  100  yards, 
and  a  fall  of  20  inches  for  a  distance  of  3(K) 
yards.    The  main  conductor  should  bo  formed 
as  straight  as  possible,  and  directed  along  the 
highest  side  of  the  meadow.    The  several  ridges 
into  which  the  meadow  is  divided  should  all  be 
equal  to  one  another  in  their  slope  toward  the 
discharging  drain  ;  and  the  whole  surface  of  each 
should  have  a  gradual  and  uniform  descent.  If 
two  or  more  sections  of  the  meadow  have  such 
considerable  swells  as  cannot  bo  economically  re- 
duced to  a  common  sloping  level,  each  section 
must  have  ita  own  separate  or  independent  system 
of  conductor,  feeders,  and  ducts,  for  eSecting  a 
distribution  adapted  to  the  peculiarities  of  its 
surface.    A  sluice  must  be  placed  in  the  mouth 
3f  each  main-conductor,  both  to  exclude  or  admit 
Ihe  water  in  the  ordinary  management  of  the  ir- 
rigation, and  to  divert  the  whole  of  a  scanty  sup- 
)ly  to  the  neediest  section  or  sections  of  the  mea- 
iow  in  a  season  of  drought.    The  stream  which 
tupplies  the  water,  in  some  instances,  makes  such 
i  deflection  as  to  pass  close  along  the  foot  of  the 
rrigated  meadow, — and  it  then  naturally  and 
idmirably  serves  the  purpose  of  a  discharging 
train ;  but,  in  all  other  instances,  an  artificial  dis- 
:harging  drain  must  bo  cut  along  the  lower  end 
if  the  meadow,  at  such  a  level  as  readily  to  re- 
leive  every  drop  of  water  the  moment  it  arrives, 
<(  such  a  capacity  as  to  contain  the  largest  vo- 
ume  of  water  ever  conveyed  by  the  main-con- 
luctors  to  the  meadow,  and  with  such  a  fall  and 
lirection  as  to  discharge  its  contents  by  the  short- 
st  practic3ible  route  into  the  stream. 

The  forming  of  the  meadow  into  regular  beds, 
nd  the  concurrent  planning  of  the  feeders,  or 
horoughly  distributing  ducts,  require  great 
ic4.-ty  of  execution,  and  must  be  carefully  and 
ery  variously  adapted  to  diversities  of  soil  and 


surface  ;  and  a  complete  syste'.n  of  them  is  needed 
for  every  area,  whether  entire  meadow,  large  sec- 
tion, or  small  section,  which  is  supplied  by  one 
main-conductor.  "Where  the  soil  is  naturally 
dry,  and  the  supply  of  water  plentiful,"  says  Mr. 
George  Stephens, the  beds  might  be  made  40 
feet  wide  ;  but  when  the  subsoil  is  naturally  cold 
and  impervious,  their  breadth  should  never  ex- 
ceed 32  feet,  and  in  deep  mossy  soils  even  less. 
The  feeders  are  made  in  the  middle  of  the  beds, 
always  branching  out  at  right  angles  from  the 
conductors,  except  in  cases  where  the  ground  falls 
two  ways,  when  it  will  bo  necessary  to  make  the  ' 
feeders  a  few  feet  (or  according  to  the  fall  of  the 
ground)  nearer  the  one  drain  than  the  other,  or 
more  on  one  side  of  the  bed  than  the  other.  A 
bed  200  yards  long  will  require  a  feeder,  where  it 
leaves  the  conductor,  20  inches  wide,  gradually 
decreasing  in  width  to  12  inches  at  the  farthest 
extremity ;  for  the  quantity  of  water  becomes  less 
and  less  by  overflowing  constantly  over  the  sides. 
The  e«urth  taken  out  in  forming  the  feeders  is  to 
be  placed  on  each  side,  in  such  a  regular  manner 
as  to  form  small  banks  with  a  gradual  descent 
towards  the  drains.  In  forming  the  feeders,  care 
should  be  taken  to  leave  stops  (small  portions  of 
solid  earth)  in  them  about  C  inches  wide,  at  re- 
gular distances  from  each  other,  or  according  to  ' 
the  fall  of  the  ground,  to  obstruct  and  keep  up 
the  water  to  a  proper  height,  so  that  the  whole 
length  of  the  bed  may  be  reguUrly  watered  with- 
out the  assistance  of  notches."  But  when  m 
water-meadow  is  well-formed,  with  a  proper  slope 
of  the  surface,  and  a  proper  gradual  narrowing 
of  the  feeders,  very  few  stops,  and  not  one  notch 
will  be  needed,  and  a  pinned-down  tough  sod  or 
one  or  two  stones  will  fully  serve  the  purpose  of 
each  stop.  Drains  must  be  made,  between  the 
feeders,  in  a  reverse  order,  so  as  to  gather  np  the 
water  in  the  progress  of  its  accumulation,  and 
convey  it  without  overflow  to  the  discharging- 
drain  ;  and  in  stiff  or  stiffish  land  upon  a  reten- 
tive subsoil,  they  must  be  at  least  6  inches  deep 
at  the  upper  end,  and  must  have  a  reverse  width 
to  that  of  the  feeders,  and  must  gradually  in- 
crease in  depth  to  nearly  the  level  of  the  dis- 
charging-drain.  "  When  the  land  is  very  uulevel, 
with  a  thin  sward  on  it,"  says  Mr.  Stephens,  "  I 
would  recommend  every  proprietor  to  plough  the  ' 
whole  and  take  a  crop  of  oats  before  forming  it 
into  a  water-meadow  ;  or  if  the  sward  of  grass  is 
strong  enough  to  bo  lifted,  to  lift  the  turf  and 
form  the  subsoil  with  the  plough  and  spade,  and 
lay  the  turf  down  again.  In  either  of  these  cases, 
the  beds  should  be  raised  about  12  inches  in  the  | 
centre."  A  small  sluice  in  the  side  of  every 
main  conductor,  for  letting  off  any  water  which 
may  escape  through  the  shut  head-sluice,  is 
desirable,  in  order  to  secure  perfect  dryness 
on  the  meadow  during  the  intervals  of  irriga- 
tion. 

Meadow  ground  is  sometimes  so  situated  oa 
botli  banks  of  a  purling  or  trotting  stream,  as  to 
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&dmii  of  a  system  of  irrigation  on  both  tiilefl  from 
one  point.  Fence  ditches  extend  along  the  sides 
and  the  lower  ends  of  the  two  mca(i(^us,  and  fall 
at  right  aogied  upon  the  stream,  and  gerve  as 
disoharging-drains  to  the  irrigation  ;  a  system  of 
liteden  nad  dmiBiag^acts,  exactly  similar  to 
those  of  any  ordinary  bed-work  irrign*i  i:^  c  ti- 
structed  in  each  of  the  two  meaduws,  in  a  direc- 
tion parallel  to  the  coarse  of  the  stream ;  and 
two  BMin-condaetoff  we  formed  in  a  line  iHth 
each  other,  at  right  angles  with  the  stream, 
across  the  upper  ends  of  the  meadows  to  within 
6  yards  of  the  fence  ditches.  A  wear  is  construct- 
ed MroM  the  stveem  to  feree  the  wmter  into  the 
main-conductor  ;  and  a  sluice  is  constructed  at 
the  mouth  of  each  m-.iin-conductor,  to  miinit  or 
exclude  the  water  torccd  to  it  by  the  wear.  Wiieu 
water  is  eoaoroe  or  eonvenienee  reqalree,  the  one 
sluice  can  be  open  and  the  other  shut,  or  the  two 
meadows  can  )>e  irrigated  at  different  periods  ; 
and  when  wutcr  is  abundant,  both  meadows  may 
he  eimiiltaiieoiulj  irrigated  by  keeping  the  two 
sluices  open,  or  may  be  simultaneously  kept  dry 
by  shutting  the  sluices  of  both  main-conduotors, 
and  opening  the  sluices  of  the  wear. 

CSiitdi-work  inigatien  wmj  he  exeoated  on  any 
one  of  a  great  diversity  of  pUuu,  and  even  admits 
of  a  variety  of  good  adaptations  to  almost  any 
one  considerable  extent  of  surface.  In  some 
kioda  of  it,  all  the  tufaoe  ia  dispoeed  in  nnifom 
catch-work  ;  in  others^  it  ia  dispoeed  in  irreguhir 
and  diversified  catch-work ;  and  in  others,  it  ia 
disposed  partly  in  catch-work  and  partly  in  bed* 
work.  In  aome,  the  upper  part  et  the  feedera 
act  as  drains ;  in  othera,  the  lower  part  of  the 
feeders  act  as  drains ;  in  othor!^,  feeders  and  drains 
partly  alternate  as  in  bed-work  ;  and  in  others, 
the  only  open  draia  for  carrying  away  the  water 
is  at  the  lower  side  of  the  m(«dow.  In  aome,  the 
intervals  between  the  feeders  is  comparatively 
great,  and  the  gradient  of  the  slope  comparatively 
email ;  and  in  otheca,  the  intervala  are  oompara- 
tively  small,  and  the  gradient  oompacaUvely 
large.  When  thf^  puhsoil  is  porous,  and  the  gra- 
dient of  the  slope  is  one  foot  in  20  or  3U  feet,  the 
beda  may  properly  have  a  width  of  from  IS  to  SO 
yards ;  and  when  the  subsoil  is  retentive,  and  the 
gradient  is  less  than  nrif^  foot  in  '•20  feH,  the  beds 
ought  to  have  a  width  of  more  thaa  1  < '  yards,  la 
all  the  wietiea  of  eatdi-woik  irrigation,  when 
the  water  emplojed  owea  muoh  of  its  fertilizing 
power  to  the  presence  of  any  kind  of  silt  or  of  nn- 
diflsolved  organic  matter,  the  main-conductor  of 
eadi  diTiaion  of  the  meadow  ought  to  pan  down 
the  centre  from  the  highest  part  to  the  lowest 
bed,  so  as  to  convey  to  every  bed  in  the  division 
an  unused  portion  of  the  richest  water,  and  there- 
fore a  somewhat  fair  proportion  of  the  fertifiaing 
aedimenu 

7'  If  Managing  of  Water- Mea  V  -  The  proper 
management  of  water-meadows  requires  only  a 
little  attention  and  not  muoh  ddll,  and  yet  exerts 
%  mjg^ty  fiottlrol  over  both  the  qnaatity  and  the 


quality  of  their  produoe.  All  the  worki  must  be 
annually  cleaned,  and  eonatantly  kept  in  good 
order;  all  the  surface  ought,  every  year,  to  be 
minutely  examined,  and  carefully  cured  of  any 
inequidities  in  its  slopes ;  and  all  the  distributing 
ducta  and  atopa,  eapeoiaUy  if  the  supply  of  wat«r 
be  not  perfectly  regular  and  tmiform,  ou.rht,  in 
every  third  or  fourth  day  of  each  period  uf  irriga- 
tion, to  be  narrowly  surveyed.  When  the  stream 
li  alaraya  volumiaotta  enough  to  give  an  ample 
supply  of  water,  the  inanagenjtnt  is  easy,  and  con- 
sists, in  agreat  measure,  in  simply  fixing  the  sluices 
at  such  a  height  as  to  let  in  tlie  exact  quantity  of 
water  reiiuind;  but  when  the  etream  ia  email, 
and  sinks  occasionally  into  an  insufTiciency  for 
supply,  and  rises  or  fa!!?  in  capability  with  every 
change  in  the  humidity  uf  the  weather,  the  man- 
agement ia  difBoolty  and  requirea  both  great 
watchfulness  and  much  labour,  and  largely  con- 
sists in  diverting  the  water  from  one  division  of 
the  meadow  to  another,  or  from  one  bed  to 
another,  aeoording  to  the  vioiiaitndee  In  the  sup- 
ply. One  sad  and  frequent  error  in  management, 
is  to  give  one  part  of  a  meadow  too  iiiucli  water 
and  another  part  too  little ;  another  is,  tu  aiiuw 
the  water  to  itagnate  either  generally  in  the 
subsoil  or  partially  on  the  surface;  another  is,  to 
let  on  the  water  at  imj>roper  periods,  or  to  keep 
it  off  at  eminently  suitable  periods ;  another  is, 
to  allow  the  water  to  run  too  kng  at  a  time ; 
another  is,  to  let  on  the  water  a  second  time  be- 
fore it  is  properly  dried  after  the  first,  or  a  third 
time  before  it  is  properly  dried  after  the  second ; 
and  another  ia,  to  allow  the  gmaa  to  atand  too 
long  before  being  mown. 

The  management  of  the  wat»->r-nieadow8  of 
Wiltshire,  Ilampshire,  and  Berkshire,  has  long 
been  celebrated,  and  afbrda  to  irrigatora  in 
parts  of  the  kingdom  far  better  hinta  than  can 
be  suggested  by  the  most  laboured  theory.  "  In 
the  autumn,"  says  a  succinct  account  of  this 
management  ia  the  Quarterly  Journal  of  Agri- 
culture, compiled  from  Davis's  Wiltshire,  Driver's 
Hampshire,  and  other  high  authorities, — ^"  In  the 
autumn,  the  after-grass  is  eaten  oQ'  quite  bare, 
when  the  manager  of  the  mead  (provincially  the 
drowner),  begins  to  clean  out  the  main  drain, 
and  th"  main  carriage,  and  to  *  right  tip  the 
works,'  that  ia,  to  make  good  all  the  carriages 
and  draina  wUoh  the  oatile  have  trodden  in,  so 
as  to  have  one  tier  or  pitch  of  work  ready  fiir 
drowning.  This  is  immediately  put  underwater, 
whilst  the  drowner  is  preparing  the  next  pitch. 
In  the  flowing  meadows,  thia  weik  ought  to  be 
done  if  possible  early  enough  ia  the  autumn  to 
have  the  whole  meadow  ready  to  catrfi  the  first 
floods  after  Michaelmas:  the  water,  being  the 
fint  waahing  of  the  arable  lands  on  the  sides  of 
the  chalk  hills,  as  well  as  of  the  dirt  ftom  roada, 
is  then  thick  and  good;  and  thia  remark  as  to 
the  superior  richness  of  tlie  tiood  waters,  is  one 
that  to  eomiaoalf  made  in  Berkshire  and  other 
parte  of  Eagfamd.  The  laagth  of  the  autumaal 


ij,  i^od  by  Google 


858 


IRRIGATION. 


watering  cannot  be  precisely  stated,  as  much  de- 
pends upon  situations  and  circumstances ;  but 
if  water  can  be  commanded  in  abundance,  the 
custom  is  to  give  meadows  a  *  thorough  good 
soaking  at  first,'  perhaps  for  a  fortnight  or  three 
weeks,  with  an  intermission  of  two  or  three  days 
during  that  period  ;  and  continues  for  the  space 
of  two  fortnights,  allowing  an  interval  of  a  week 
between  them.  The  works  are  then  made  as  dry 
as  possible,  to  encourage  the  growth  of  the  grass. 
This  first  soaking  is  to  make  the  land  sink  and 
pitch  close  together,  a  circumstance  of  great  con- 
sequence, not  only  to  the  quantity  but  to  the 
quality  of  the  grass,  and  particularly  to  encourage 
the  shooting  of  new  roots,  which  the  grass  is  con- 
tinually forming,  to  support  the  forced  growth 
above.  While  the  grass  grows  freely,  a  fresh 
watering  is  not  wanted  ;  but  as  soon  as  it  flags, 
the  water  must  be  repeated  for  a  few  days  at  a 
time,  always  keeping  this  fundamental  rule  in 
view,  '  to  make  the  meadows  as  dry  as  possible 
after  every  watering,  and  to  take  off  the  water 
the  moment  any  scum  appears  upon  the  land, 
which  shows  that  it  has  already  had  water  enough.' 
Some  meadows  that  will  require  the  water  for 
three  weeks  in  October,  and  the  two  following 
months,  will  not,  perhaps,  l)ear  it  a  week  in  Feb- 
ruary or  March,  and  sometimes  scarcely  two  days 
in  April  and  May.  In  the  catch-meadows,  which 
are  watered  by  springs,  the  great  object  is,  to 
keep  the  works  of  them  very  dry  between  the  in- 
tervals of  watering ;  and  as  such  situations  are 
seldom  affected  by  floods,  and  genenilly  have  too 
little  water,  it  is  necessary  to  make  the  most  of 
the  water  by  catching  and  rousing  it  as  often  as 
po.ssible  ;  and  as  the  upper-works  of  every  pitch 
will  be  liable  to  get  more  water  than  those  lower 
down,  a  longer  time  should  be  given  to  the  latter, 
so  as  to  make  them  as  equal  as  possible.  In 
Berkshire  they  first  flood  their  water-meadows 
about  Michaelmas ;  these  are  situated  principally 
on  the  banks  of  the  Kennet.  The  first  flooding 
they  deem  the  richest  in  quality :  this  they  keep 
on  the  lands  for  about  four  days ;  then  they  dry 
them  for  about  a  fortnight ;  and  then  the  water 
is  let  on  for  three  or  four  days  more.  Those  mea- 
dows which  are  the  most  readily  dried  are  the 
most  productive.  There  are  none  more  so,  in 
fact,  than  those  which  have  a  porous,  gravelly,  or 
broken  flint  bottom,  from  which  the  flood-water 
readily  escapes,  almost  without  drains.  They  be- 
gin to  feed  their  meadows  with  sheep  about  the 
Gth  of  April,  and  continue  feeding  till  about  the 
21«t  of  May,  when  the  meadows  are  again  flooded 
for  a  crop  of  hay  ;  the  land  is  then  flooded  and 
dried  alternately  for  three  days  until  hay-time." 
— IteporU  to  th<  Board  of  Agriculture. — Stephens' 
Practical  Irrigator. — Smith's  Oltermtions  on  Irri- 
gation.— Brown's  Treatiteon  Irrigation. — The  Far- 
mer's Magazine. — Quarterig  Journal  of  Agricul- 
ture.— Journal  of  the  Itoyal  Agricultural  Society  of 
England. — Transactions  of  the  Highland  Societg. — 
Dana's  Muck  Manual. — Sir  John  Sinclair's  Code  of  \ 
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Agriculture. — Sir  John  Sindair's  General  Report 
of  Scotland. — Lowe. — Doyle. —  Young. — Loudon. 

IRRITABILITY.  The  contractility  of  muscular 
fibres,  or  a  property  peculiar  to  muscles,  by  which 
they  contract,  upon  the  application  of  certain 
stimuli,  without  a  consciousness  of  action.  This 
power  may  be  seen  in  the  tremulous  contraction 
of  muscles  when  lacerated,  or  when  entirely  sepa- 
rated from  the  body  in  operations.   Even  when 
the  body  is  dead,  to  all  appearance,  and  the  ner- 
vous power  is  gone,  this  contractile  power  remains 
till  the  organization  yields,  and  begins  to  be  dis- 
solved.   It  is  by  this  inherent  power  that  a  cut 
muscle  contracts,  and  leaves  a  gap,  that  a  cut  ar- 
tery shrinks,  and  grows  stiff  after  death.  This 
irritability  of  muscles  is  so  far  independent  of 
nerves,  and  so  little  connected  with  feeling,  which 
is  the  province  of  the  nerves,  that,  upon  stimu- 
lating any  muscle  by  touching  it  with  caustic,  or 
irritating  it  with  a  sharp  point,  or  driving  the 
electric  spark  through  it,  or  exciting  with  the 
metallic  conductors,  as  those  of  silver  of  zinc,  tbe 
muscle  instantly  contracts,  although  the  nerve  of 
that  muscle  be  tied ;  although  the  nerve  be  cut 
so  as  to  separate  the  muscle  entirely  from  all 
connexion  with  the  system;  although  the  muscle 
be  separated  from  the  body ;  although  the  crea- 
ture, upon  which  the  experiment  is  performed, 
may  have  lost  all  sense  of  feeling  and  have  been 
long  apparently  dead.    Thus  a  muscle,  cut  from 
the  limb,  trembles  and  palpitates  a  long  time 
after ;  the  heart,  separated  from  the  body,  con- 
tracts when  irritated ;  the  bowels,  when  torn 
from  the  body,  continue  their  pcristalic  mo- 
tion, so  as  to  roll  upon  the  table,  ceasing  to 
answer  to  stimuli  only  when  they  become  stiff 
and  cold.  Even  in  vegetables,  as  in  the  semtitive 
plant,  this  contractile  power  lives.  Thence  comes 
the  distinction  between  the  irritability  of  mus- 
cles and  the  sensibility  of  nerves ;  for  the  irrita- 
bility of  muscles  survives  the  animals,  as  when 
it  is  active  after  death  ;  survives  the  life  of  the 
part,  or  the  feelings  of  the  whole  system,  as  i« 
universal  palsy,  where  the  vital  motions  continue 
entire  and  perfect,  and  where  the  muscles,  though 
not  obedient  to  the  will,  are  subject  to  irregular 
and  violent  actions ;  and  it  survives  the  connez* 
ion  with  the  rest  of  the  system,  as  when  ani- 
mals very  tenacious  of  life,  are  cut  into  parts ; 
but  sensibility,  the  property  of  the  nerves,  gives 
the  various  modifications  of  sense,  as  vision, 
hearing,  and  the  rest ;  gives  also  the  general 
sense  of  pleasure  or  pain,  and  makes  the  system, 
according  to  its  various  conditions,  feel  vigorous 
and  healthy,  or  weary  and  low.    The  eye  feels 
and  the  skin  feels;  but  their  appointed  stimuli 
produce  no  motions  in  these  parts :  they  are 
sensible,  but  not  irritable.  The  heart,  the  intes- 
tines, the  urinary  bladder,  and  all  the  muscles 
of  voluntary  motion,  answer  to  stimuli  with  a 
quick  and  forcible  contraction ;  and  yet  they 
hardly  feel  the  stimuli  by  which  these  contrae- 
tions  arc  produced,  or,  at  least,  they  do  not  con- 
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vcy  that  feeling  to  the  brain.  There  is  no  con- 
sciousness of  present  stimulus  in  those  parts 
which  are  called  into  action  by  the  impulse  of 
the  nerves,  and  at  the  command  of  the  will ;  so 
that  muscular  parts  have  all  the  irritability  of 
the  system,  with  but  little  feeling,  and  that  little 
owing  to  the  nerves  which  enter  into  their  sub- 
stance ;  while  nerves  have  all  the  sensibility  of 
the  system,  but  no  motion.  After  every  action 
in  an  irritable  part,  a  state  of  rest,  or  cessation 
from  motion,  must  take  place  before  the  irritable 
part  can  be  again  incited  to  action.  If,  by  an 
act  of  volition,  we  throw  any  of  our  muscles  into 
action,  that  action  can  only  be  continued  for  a 
certain  space  of  time.  The  muscle  becomes  re- 
laxed, notwithstanding  all  our  endeavours  to  the 
contrary,  and  remains  a  certain  time  in  that  re- 
laxed state,  before  it  can  be  again  thrown  into 
action.  Each  irritable  part  has  stimuli  which 
are  peculiar  to  it,  and  which  are  intended  to 
support  its  natural  action:  thus  blood  is  the 
stimulus  proper  to  the  heart  and  arteries ;  but 
if,  by  any  accident,  it  gets  into  the  stomach,  it 
produces  sickness  or  vomiting.  The  urine  does 
not  irritate  the  tender  fabric  of  the  kidneys, 
ureters  or  bladder,  except  in  such  a  degree  as  to 
preserve  their  healthy  action ;  but  if  it  be  effused 
into  the  cellular  membrane,  it  brings  on  such  a 
violent  action  of  the  vessels  of  these  parts,  as  to 
produce  gangrene.  Such  stimuli  are  called  ha- 
bitual stimuli  of  parts.  Each  irritable  part  dif- 
fers from  the  rest  in  regard  to  the  quantity  of 
irritability  which  it  possesses.  This  law  explains 
to  us  the  reason  of  the  great  diversity  which  we 
observe  in  the  action  of  various  irritable  parts : 
thus  the  muscles  of  voluntary  motion  can  re- 
main a  long  time  in  a  state  of  action,  and,  if  it 
be  continued  as  long  as  possible,  another  consi- 
derable portion  of  time  is  required  before  they 
regain  the  irritability  they  lost ;  but  the  heart 
and  arteries  have  a  mure  short  and  sudden  ac- 
tion, and  their  state  of  rest  is  equally  so.  The 
circular  muscles  of  the  intestines  have  also  a 
quick  action  and  short  rest.  The  actiun  of  every 
stimulus  is  in  an  inverse  ratio  to  the  frequency 
of  its  application.  A  small  quantity  of  spirits, 
taken  into  the  stomach,  increases  the  action  of 
its  muscular  coat,  and  also  of  its  various  vessels, 
80  that  digestion  is  thereby  facilitated.  If  the 
same  quantity,  however,  be  taken  frequently,  it 
loses  its  effect.  In  order  to  produce  the  same 
effect  as  at  first,  a  larger  quantity  is  necessary  ; 
and  hence  the  origin  of  dram-drinking.  The 
more  the  irritability  of  a  part  is  accumulated, 
the  more  that  part  is  disposed  to  be  acted  upon. 
It  is  on  this  account  that  the  activity  of  all  ani- 
mals, while  in  perfect  health,  is  much  livelier  in 
the  morning  than  at  any  other  part  of  the  day ; 
for  during  the  night,  the  irritability  of  the  whole 
frame,  and  especially  that  of  the  muscles  destined 
for  labour,  viz.  the  muscles  for  voluntary  action, 
is  reaccumulated.  The  same  law  explains  why 
digestion  goes  on  more  rapidly  the  first  hour 


after  food  is  swallowed  than  at  any  other  time ; 
and  it  also  accounts  for  the  great  danger  that 
accrues  to  a  famished  person  upon  first  taking 
in  food. 

A  property  very  similar  to  animal  irritability, 
and  usually  sharing  the  same  name,  though  de- 
pending on  a  different  principle,  resides  in 
plants.  Leaves,  particularly  those  that  arc  com- 
pound, exhibit  the  phenomena  of  it  in  a  very 
singular  degree ;  sometimes  in  the  regular  course 
of  nature,  and  sometimes  when  placed  in  novel 
situations  for  the  purposes  of  experiment.  Each 
plant  that  displays  a  marked  irritability,  appears 
more  especially  affected  by  particular  stimuli; 
so  that  some  which  exhibit  the  most  singular 
degree  of  this  quality,  are  perfectly  unaffected  by 
any  stimulus,  except  that  which  seems  to  have 
been  appropriated  by  nature  to  attain  the  especial 
object ; — a  proof  to  our  minds,  that  we  have  only 
a  faint  glimpse  of  the  purposes  of  the  Great  Au- 
thor of  Nature,  or  even  of  those  general  laws  by 
which  He  regulates  the  operation  of  animated 
beings.  It  is  rendered  tolerably  certain,  by  the 
experiments  of  Calandrini,  that  the  display  of 
irritability  in  the  natural  course  of  vegetation  is 
owing,  if  not  in  all,  at  least  in  many  cases,  to  the 
leaf  itself,  and  not  to  the  footstalk.  This  gentle- 
man suspended  vine  leaves  by  a  thread,  after 
having  previously  separated  them  from  the  vine 
itself,  and  ho  found  that  they  turned  round  to 
the  light  as  they  would  have  done  had  they  not 
been  separated  from  the  stem.  Leaves  will  be- 
come accustomed  to  particular  stimuli,  and  will 
cease  to  be  affected  by  them.  M.  Qerardin  re- 
lates, that  the  celebrated  Desfontaincs  conveyed 
in  a  carriage  a  plant  of  the  Mimota  umitiva, 
which  is  80  remarkable  for  this  property,  as  to 
derive  its  specific  name  from  it,  to  a  considerable 
distance,  and  that  the  first  effect  of  the  vio- 
lent motion  of  the  carriage  was  to  induce  the 
closing  of  the  leaves,  but  after  some  time,  no 
collapse  of  the  leaves  took  place,  although  the 
motion  continued  with  equal  violence.  Qerardin 
records  a  most  singular  fact  relative  to  the  MimoMi 
$entitii'a,  which  he  considers  inexplicable.  "  I 
have  seen,"  says  he,  "  in  one  of  my  public  exer- 
cises, in  the  central  school  of  Yosgee,  and  many 
were  present  besides  myself,  a  young  lady,  who 
did  not  know  this  plant,  on  whom  several  of 
those  pleasantries,  so  agreeable  in  society,  were 
passed,  that  was  urged  to  place  her  hand  on  it ; 
after  some  hesitation,  but  being  assured  that  no 
evil  would  result  from  the  experiment,  she  passed 
her  hand  with  some  force  over  the  plant  which 
I  had  presented  to  her,  without  the  least  effect 
being  produced  on  a  single  leaflet.  Extremely 
surprised  at  this  circumstance  which  I  had  then 
witnessed  for  the  first  time,  I  requested  another 
lady  to  make  a  similar  attempt,  and  immediately 
all  the  leaflets  contracted."  The  experiment 
was  repeated  by  the  first  lady  with  the  same 
result  as  in  the  former  trial.  Probably  this  fact 
might  be  resolved,  or  at  least  supposed  to  be  re- 
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golved,  by  its  being  referred  to  a  difforcnce  in  the 
electrical  states  of  the  two  individuals  who  made 
the  experiments ;  but  as  the  solution  would  be 
as  inexplicable  as  the  fact  itself,  we  have  no 
hesitation  in  rejecting  it,  and  avowing  our  entire 
ignorance  of  the  cause  which  produces  so  extra- 
ordinary an  effi'ct.  The  causes  inducing  the 
contractions  of  different  plants,  and  of  the  same 
plant,  are  very  numerous.  A  touch  of  the  hand, 
a  scratch,  heat,  cold,  strong  smcIU,  and  many 
other  stimuli  produce  this  effect.  By  these 
means  many  experiments  have  been  made  on 
plants  possessing  irritability  in  perfection,  and 
for  that  purpose  the  Mimosa  sensitiM  has  been 
generally  selected.  Some  stimuli  seem,  as  we 
have  hinted  before,  destined  to  produce  certain 
determinate  effects  in  certain  plants,  and  are 
therefore  applied  by  natural  means ;  others  again 
appear  to  have  merely  an  accidental  influence. 
Thus,  the  Porliera  hygrometrica,  a  South  Ameri- 
can shrub,  contracts  its  feathery  leaves  on  the 
approach  of  wet  weather,  which  it  indicates  with 
unerring  certainty.  The  leaves  of  the  Onocfea 
tentilUU,  a  species  of  North  American  Filir, 
when  unfolding  themselves,  shrink  on  the  least 
touch.  The  Mimosa  setisitii-a,  so  frequently  men- 
tioned, is  affected  by  almost  every  means  that 
can  be  applied.  On  the  other  hand,  the  Dionaa 
muicipula  does  not  close  its  singularly  con- 
Btructed  leaves  until  some  animal  has  entered 
into  its  bosom,  nor  does  it  open  until  all  motion 
on  the  part  of  the  confined  insect  has  ceased. 
Analogous  facts  have  been  observed  connected 
with  the  genus  Drosera,  which  is  found  in  con- 
siderable quantity  in  this  island.  The  most  re- 
markable, however,  of  all  those  plants,  which 
appear  not  to  be  affected  by  any  specific  agent 
for  some  definite  event,  is  the  IMi/Mrum  ffyraiu, 
a  native  of  Bengal,  which  is  cultivated  in  our 
hothouses.  It  has  trifoliate  leaves,  the  central 
one  of  which  is  larger  than  the  two  others ;  they 
are  all  attached  by  articulations  to  a  common 
footstalk.  The  central  leaflet  remains  immove- 
able in  a  horizontal  position  during  the  day,  and 
close  to  the  footstalk  during  the  night ;  the  two 
smaller  ones  unceasingly  de8cril>e  an  arc  of  a 
circle,  the  ascending  of  more  rapid  than  the 
descending  motion.  If  the  regular  motion  l)c 
interrupted,  as  soon  as  it  recommences,  it  goes 
on  with  increased  vigour,  and  at  length  gradually 
subsides  into  its  more  natural  movements.  Many 
other  examples  of  the  same  kind  might  bo  ad- 
duced, if  our  limits  permitted  us  to  enUirge  on  it. 
See  the  article  Excitability  of  Tlants. 

ISACHNE.  A  perennial  -  rooted  Australian 
grass,  of  the  panic-grass  tribe.  It  constitutes  a 
genus  of  itself,  and  is  specifically  called  auntralis, 
the  southern.  It  grows  12  or  Id  inches  high  ; 
and  takes  its  name  of  isachne  from  the  equality 
of  its  glume.  It  was  introduced  to  Britain  about 
27  years  ago ;  but  docs  not  possess  any  interest 
for  the  farmer. 

ISATIS.  SeeWoAD. 


ISAIELIA. 

ISCn.EMUM.    A  genus  of  exotic  grasses,  of 
the  villiflorous  or  sugar-cane  tribe.   Two  peren- 
nial-rooted species  and  an  annual — all  about  two 
feet  high — have  been  introduced  to  British  col-  ] 
lections  from  India  and  Australia ;  and  about  a 
score  of  other  species  are  known.   Some  one  or 
more  of  them  have  the  reputation  of  being  good 
styptics,  —  hence  the  name  iKhcrmiim,  which  | 
signifies  "  to  stop  blood ;  *'  but  none  appear  to 
possess  any  value  for  the  British  cultivator.  A  I 
hardy  perennial  -  rooted  species  of  andropogon,  I 
long  ago  introduced  from  the  South  of  Europe,  > 
is  also  called  iechaiinum.  , 

I8ERTIA.  A  genus  of  ornamental  tropical 
plants,  of  the  madder  tribe.  The  scarlet  species,  1 1 
/.  coccinea, — regarded  by  some  botanists  as  a 
guettarda — is  a  magnificent  evergreen  shrub, 
of  10  or  12  feet  in  height,  and  carrying  scarlet 
flowers  in  July  and  August.  It  was  brought  to 
Britain  about  27  years  ago  from  Guiana. 

ISINGLASS.   This  substance  is  almost  wholly 
gelatine,  100  grains  of  good  dry  isinglass  con- 
taining rather  more  than      of  matter  soluble  in 
water.    It  is  brought  principally  from  Russia.  , 
The  belluga  yields  the  greatest  quantity,  being 
the  largest  and  most  plentiful  fish  in  the  rivers  , 
of  Muscovy ;  but  the  sounds  of  all  fresh  water  ' 
fish  yield  more  or  less  fine  isinglass,  particularly 
the  smaller  sorts,  found  in  prodigious  quantities  , 
in  the  Caspian  sea,  and  several  hundred  miles 
beyond  Astracan,  in  the  Wolga,  Yaik,  Don,  and 
even  as  far  as  Siberia.    It  is  the  basis  of  the  | 
Russian  glue,  which  is  preferred  to  all  other  I 
kinds  for  strength.    Isinglass  receives  its  differ-  i 
ent  shapes  in  the  following  manner.   The  parts  I 
of  whicli  it  is  composed,  particularly  the  sounds,  | 
are  taken  from  the  fish  while  sweet  and  fresh,  I 
slit  open,  washed  from  their  slimy  sordes,  divest- 
ed  of  a  very  thin  membrane  which  envelopes  the  | 
sound,  and  then  exposed  to  stiffen  a  little  in  the 
air.    In  this  state,  they  are  formed  into  rolls  I 
about  the  thickness  of  a  finger,  and  in  length  I 
according  to  the  intended  size  of  the  staple ;  a  | 
thin  membrane  is  generally  selected  for  the  n 
centre  of  the  roll,  round  which  the  rest  are 
folded  alternately,  and  about  half  an  inch  of  each 
extremity  of  the  roll  is  turned  inwards.  Isin- 
glass is  best  made  in  the  summer,  as  frost  gives 
it  a  disagreeable  colour,  deprives  it  of  its  weight, 
and  impairs  its  gelatinous  principles.  Isiugl&ss 
boiled  in  milk  forms  a  mild,  nutritious  jelly,  and  ' 
is  thus  sometimes  employed  medicinally.   This,  | 
when  flavoured  by  the  art  of  the  cook,  is  the  | 
btiiiicmaiufer  of  our  tables.    A  solution  of  isio-  i 
glass  in  water,  with  a  very  small  proportion  of 
some  balsam,  spread  on  black  silk,  is  the  court  i 
plaster  of  the  shops.    Isinglass  is  also  used  in 
fining  liquors  of  the  fermented  kind,  and  in  , 
making  mock  -  pearls,  stifivning  linens,  silks, 
gauzes,  &c.    With  brandy  it  forms  a  cement  for 
broken  porcelain  and  glass.    It  is  also  used  to 
stick  together  the  parts  of  musical  instrument*. 
ISMELIA.    A  genus  of  ornamental  exotic 
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plants,  of  the  obamomile  divimon  of  the  compo- 
site order.   Tho  Madeira  species,  /.  maderentu, 
j     is  a  beautiful,  striped-flowered,  spring-bloominf*, 
I     evergreen  undershrub,  of  about  two  feet  in 
I    height ;  and  was  introdaoed  to  Britaiii  ftboat 
13  years  ago  firom  Madeira.  It  lom  a  very  light 
sandj  soil. 

ISMENK  A  genus  of  beautiful,  herbaceous, 
biilboa»>rooted,  tropical  pbnts,  of  the  amaryllis 
ftanily.  Three  ipceiM  were  introduced  tu  Britain 
iip\vr\rls  of  40  yi^AfS  ago  from  Brazil  and  Peru; 
and  two  species,  about  10  years  ago,  from  Lima 
and  FloridiL  The  Amancace  epecies,  /.  amaneaes, 
comprises  two  wiotiee  with  vetpectively  yellow 
and  straw-coloured  flowers;  and  all  thp  rthnr 
four  species  have  white  dowers.  Knight's  spe- 
cies, from  Florida,  I,  Knigkiii,  is  particularly 
handsomo,  and  Mooms  early  in  spring. 

ISNARDI  A.    A  genus  of  weedy  plants,  of  the 
fuschia  and  clarkia  order.    The  marsh  species, 
I   /.  jxxltuiriSf  is  a  small,  creeping,  floating,  herba- 
[  oeooe  eTergroen  of  the  ponds,  pools,  aad  other 
stagnant  watpr«5  of  Britain.    Its  roots  are  nu- 
merous, long,  and  thready ;  its  stems  are  several, 
leafy,  nearly  simple,  obscurely  quadrangular,  and 
6  or  6  inches  long ;  its  leaves  are  opposite^  ovate, 
'     acute,  entire,  bright  green,  somewhat  succulent, 
and  nearly  au  inch  long;  and  its  flowers  are 
axillary,  solitary,  sessile,  small,  green,  and  incon- 
spieaotts,  aad  Uoom  in  Jnfy. 

ISOCITTLUS.    A  genus  of  l^autiful,  epiphy- 
tous, tropical  plants,  of  the  orchis  family.  Two 
I   very  handsome  species,  /.  linearis,  with  red  flow- 
'  eis,  and  about  10  indiee  high,  and  /.  prdifer, 
'  with  white  flowers,  and  ahout  C  inches  high, 
were  introduced  to  Britain  from  the  West  Indies 
before  the  close  of  last  century ;  and  several 
other  speoiea  am  known.  The  name  isorihilns 
signifies  "  equal  lip^"  and  alludes  to  the  fiwm  of 
the  flowers. 
ISOETKa   See  Qcillwort. 
rSOLBPIS.  A  genus  of  sedgy  phinte,  of  the 
cypenoeouB  order.   The  floating  species,  T.  tint- 
taru — regarded  by  some  botanists  as  a  club-rusli, 
under  the  name  of  Scirpm  Jiuitans — is  a  ourious- 
I  looking,  perennial-rooted,  lloaUng  indigen,  of 
;  the  ditches  of  Britain.   The  bristle>like  species, 
/.  sffacfa,  i8  a  small,  odd-looking,  annual  indigen 
of  the  bogs  of  Britain,  only  3  or  4  inches  high, 
and  flowermg  in  July  and  Aogttst.  The  whde- 
Bchoenus  species,  /.  holotchoenus,  is  a  curious, 
perennial-rooted  indigen  of  the  sea-shoros  of  some 
parts  of  England,  growing  3  or  4  feet  high,  and 
!  flowerfatg  in  July.    lUnj  exotie  spedes  are 
known  ;  and  a  few  of  them  havs  been  brought  to 
Britain  as  curiosities.    Thr*  nnrnf^  iTil^pis  signi- 
I    fies  "  equal-scaled,"  and  alludes  to  the  form  of 
the  flowers. 

ISOMSRISM.    Identity  in  constituent  ele- 
ment?, and  in  the  proportions  of  these  elements, 
in  two  or  more  substances  which  differ  from  each 
I    other  in  chemical  properties.  This  frot  is  one  of 
tho  most  remarkable  aad  intersstiag  discoveries 


of  modem  sdenoe ;  it  has  a]read]r  been  detected 

in  a  considerable  number  of  substances ;  and  it 
seems  to  be  leading  the  way  to  great  and  Iteau- 
tiful  simplification  in  chemical  theory.  Two 
isomeric  bodice  are  strictlj  identical  with  each 
other  in  the  number  of  the  atoms  of  CSCh  of  their 
elements  ;  and  differ  only  in  the  ajrgregafrions  of 
atoms  in  which  the  elements  are  combined. 

ISOMORPHISM.  Identity  of  form  in  two 
crystalline  substances  which  differ  from  each 
other  in  chemical  constitution.  The  nrscniate 
salts,  for  example,  have  exactly  tho  samo  form  i 
as  the  phosphate  saHe,  —  the  binarseniate  of 
soda  the  same  as  the  biphosphate  of  soda,  the 
binarseniate  of  anmnmia  the  snmp  the  hiphns- 
phate  of  ammonia,  and  each  other  ar^^euiate  the 
same  as  the  corresponding  phoi^phate, — ^thc  same, 
not  only  in  crystalline  shape,  but  also  in  the 
number  of  equivalents  of  acid,  and  water  of  crys- 
taliization,  —  and  differing  solely  in  the  acid-  ! 
radieal  of  the  one  being  arsenic  and  the  aeid«  | 
radical  of  the  other  being  phosphorus.  A  number 
of  other  remarkable  groups,  Strictly  isomorphic, 
are  well  known  to  chemists. 

ISOPLEXISk  A  genus  of  ornamental,  green- 
house shrubs,  of  the  tigwort  order.  It  coansts 
of  two  species,  which  were  regarded  by  Linna;'ua 
and  his  immediate  successors  as  foxgloves  ;  and 
it  takes  its  name  of  isoplexis,  signifying  "equal 
segment,**  from  the  rektive  sise  of  the  s^ments 

of  the  corolla. 

The  Canary  species,  /.  oi/.vjr/V?*.^^'.*— formerly 
Digitalis  canariemU,  or  popularly  shrubby  Canary 
foxglove — Is  aa  evergreen  shrub  of  about  4  feet 
in  height,  and  was  introduced  to  Britain  toward  1 
the  c!ii-e  of  the  17th  century.    Its  general  ap-  ■ 
pcaraucti  is  similar  to  that  uf  bearVbreech.    Its  i 
Stem  is  branched  and  shrubby;  its  leaves  are 
alternate,  spear-shaped,  and  nearly  five  inches 
long;  and  its  flowers  grow  in  loose  spikes  at  the 
ends  of  the  branches,  and  have  a  golden  or 
bright  orange  colour,  and  bloom  in  sucoeesion 
from  Alay  till  winter.  This  phint  is  propagated 
from  seeds,  and  loves  a  soil  of  peaty  loam,  and 
docs  well  in  the  open  air  in  summer,  but  requires 
greenhmise  protection  throughout  the  winter. 

ISOPOGON.  A  genus  of  ornamental,  ever- 
green, Australian  shrubs,  of  the  protea  family. 
About  14  or  1 5  species  were  introduced  to  Bri-  ' 
tain  during  the  forty  years  succeeding  1790;  | 
and  all  these  share  the  beauty  and  elegance  for 
which  their  family  are  distinguished ;  all  have 
a  height  of  Itetween  2  and  6  feet;  most  cany 
flowers  of  a  pale  colour;  aad  nearly  all  require 
to  be  propagated  from  seedsrand  thrive  best  in 
a  soil  of  sandy  mould. 

ISOPYilUM.  A  small  gonus  of  ornamental,  i 
herbaceous  plants,  of  the  ranunculus  order.  The  ' 
name  signifies equal  to  wbeat,"  and  alludes  to  i 
the  ta.ste  of  the  seeds.    The  fumitory-like  ppo-  ' 
cics,  I./umarioidu,  is  an  annual,  and  a  native  of 
Siberia,  and  was  introduced  upwards  of  a  century 
ago  to  Britain.  The  stem  is  from  3  to  13  inches 
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high,  and  naked  to  the  top,  where  there  is  a 
circle  of  leaves  just  under  the  flowers ;  the  leaves 
are  small  and  grey,  and  shaped  like  those  of  fu- 
mitory ;  and  the  flowers  are  small,  greenish  with- 
out, yellow  within,  and  have  five  acute  petals 
and  as  many  honey-glands,  and  usually  bloom  in 
May  and  June. 

ISORA.   See  Screw-tree. 

ISOTOMA.   Sec  Ix)bei-ia. 

ISSUE.  The  plaintiff  and  defendant,  in  a  suit 
at  law,  arc  said  to  be  at  istue,  when  something  is 
aflirroed  by  one  of  them,  which  is  denied  by  the 
other.  The  subject  of  this  affirmation  and  denial 
may  bo  either  matter  of  fact  or  matter  of  law.  If 
the  defendent  intends  to  dispute  the  truth  of  the 
statement  whereon  the  plaintiff  grounds  his  com- 
plaint, he  denies  either  the  whole  of  the  state- 
ment, or  some  one  material  fact  contained  in  it, 
which,  in  technical  language,  is  called  traversing. 
He  then  appeals  to  the  decision  of  a  jury,  which 
is  called  putting  himself  upon  the  eountrg.  Al- 
though the  plaintiff's  statement  be  true,  it  does 
not  necessarily  follow  that  it  discloses  sufficient 
grounds  for  complaint  against  the  defendant.  If 
it  does  not  so,  the  defendant  admits  the  truth  of 
the  facts,  but  denies  their  sufficiency  in  law  to 
support  the  action.  In  this  case,  he  appeals  to 
the  decision  of  the  judges ;  for  the  jury  merely 
decide  questions  which  involve  matters  of  fact. 
Questions  of  mere  law  fall  beneath  the  cogni- 
zance of  the  judges.  When  cither  the  plaintiff  or 
the  defendant  admits  the  facts,  but  denies  the 
law  of  the  other,  he  is  said  to  demur.  Although 
the  plaintiff's  statement,  so  far  as  it  goes,  be  Iwth 
true  in  point  of  fact,  and  sufficient  in  point  of 
law,  the  defendant  may  still  have  a  good  defence ; 
for  the  plaintiff  may  have  stated  the  truth,  but 
not  the  whole  truth.  Some  facts  may  be  sup- 
pressed, which,  when  explained  by  the  defendant, 
may  turn  the  scale  in  his  favour.  If  this  coun- 
ter-statement of  the  defendant  is  insufficient  in 
point  of  law  as  a  defence,  the  plaintiff  demurs  ; 
but  if  it  is  sufficient  in  point  of  law,  he  must 
either  deny  the  facts,  or  allege  some  other  facts 
to  counterbalance  them.  By  these  means,  the 
parties  in  the  cause  must  ultimately  arrive  at 
some  point,  either  of  law  or  fact,  at  which  they 
are  at  Iksuc,  and  judgment  will  be  given  for  that 
party  in  whoso  favour  the  issue  is  decided.  The 
statements  and  counter-statements  of  the  parties 
are  called  the  pieadings,  and  each  particular  stage 
in  the  pleadings  has  a  name  appropriated  to  it- 
self. These  names  are,  1.  the  declaration ;  2.  the 
fJea;  3.  the  replication;  4.  the  rejoinder;  5.  the 
surrejoinder;  6.  the  rebutter;  and  7.  the  gurre- 
butter.  The  first,  third,  fifth  and  seventh  names 
belong  to  the  pleadings  of  the  plaintiff ;  the 
second,  fourth  and  si.xth  to  the  defendant.  Issue 
is  generally  taken  before  the  parties  arrive  at  a 
surrebutter.  In  former  times,  the  pleadings  were 
conducted  «*t'iYi  voce,  in  open  court,  and  the  judges 
presided,  like  moderators,  during  the  dispute, 
until  the  parties  arrived  at  an  issue ;  but  they 
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are  now  drawn  up  in  writing  out  of  court,  and  arc 
then  filed  by  the  attorneys  in  the  proper  offices 
attached  to  the  court.  The  judges  now  hear 
nothing  of  them  until  the  issue  of  fact  comes  on 
for  trial,  or  the  issue  at  law  for  argument  If 
the  existence  of  a  particular  record  is  put  in  issue, 
it  must  be  produced  by  the  patty  who  affirms  its 
existence  ;  and  the  court,  at  the  time  appointed 
for  its  production,  decides  the  issue  without  the 
intervention  of  a  jury.  This  is  one  of  the  very 
rare  cases  where  the  jury  are  not  the  sole  judges 
on  questions  of  fact.  There  is  a  rule  of  pleading, 
that  only  one  material  fact  shall  be  put  in  issufe 
in  one  plea.  To  this  rule  the  general  imie  forms 
a  wide  exception.  When  a  special  plea  is  pleaded, 
evidence  is  only  admissible  as  to  the  truth  or 
falsehood  of  the  particular  fact  which  is  the  sub- 
ject of  that  plea  ;  but  the  general  issue  is  a  spe- 
cies of  plea  which  usually  compels  the  plaintiff 
to  prove  his  whole  case  to  the  satisfaction  of  a 
jury,  and,  at  the  same  time,  enables  the  defen- 
dant to  prove  any  circumstances  whatever  which 
discharge  his  liability.  Thus,  if  an  action  be 
brought  against  a  man  fur  the  price  of  goods 
which  the  plaintiff  alleges  that  the  defendant 
bought,  if  the  defendant  has  become  a  bankrupt 
since  the  purchase,  he  may  plead  that  fact  spe- 
cially, and  then  the  evidence  is  confined  to  the 
single  question — Has  he  or  has  he  not  Itccome 
bankrupt  ?  But  if  he  pleads  the  general  issue, 
then  he  may  prove  either  that  he  never  bought 
the  goods,  or  that  he  paid  for  them,  or  that  be 
returned  them  to  the  plaintiff  on  finding  thm 
to  be  of  an  inferior  quality,  or,  in  short,  any  thing 
else  which  is  a  bar  to  the  action.  The  form  of 
the  general  issue,  in  this  case,  is  simply  "  that 
the  defendant  did  not  promise  or  undertake  in 
manner  and  form  as  the  plaintiff  has  compLoined 
against  him."  Owing  to  this  latitude  allowed 
to  the  general  issue,  it  soroetimea  happens  that 
plaintiffs  are  taking  by  surprise  at  the  trial,  by 
the  defendant  setting  up  an  unexpected  defence, 
which  the  plaintiff,  on  the  spur  of  the  moment, 
is  unable  to  disprove.  When  this  is  proved  to 
the  satisfaction  of  the  judges,  they  will,  if  the 
justice  of  the  case  require  it,  grant  a  new  trial. 

ITALIAN-BEECH,  or  Itamajt  Oak.  See  Oai. 

ITALIAN  RYEGRASS.   See  Rteorass. 

ITCH.  A  cutaneous  disease  in  sheep  and 
horses,  analogous  to  itch  in  man.  But  it  is  ooro- 
monly  called  scab  in  the  case  of  sheep,  and  mange 
in  the  case  of  horses.  See  the  articles  Scab  and 
Manoe, 

ITEA.  A  hardy,  deciduous,  ornamental  shrub, 
of  the  heath  family.  It  constitutes  a  genus  of 
itself;  and  is  specifically  called  the  Yirginiaa. 
It  was  introduced  to  Britain  about  a  century  sgo 
from  North  America.  Its  stem  is  6  or  7  feet 
high,  and  well  branched  on  all  sides ;  its  leaw 
are  alternate,  spear-shaped,  slightly  serrated,  and 
light  green  ;  and  its  flowers  are  white,  and  grow 
in  erect  spikes  of  3  or  4  inches  in  length,  and 
cume  out  in  such  profusion  as  almost  to  cover 
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the  shrub,  and  bloom  and  make  a  fine  appearance 
from  June  till  August.  This  plant  is  propagated 
bj  layariBg,  tad  loffw  a  moist  moAf  moaH  wrfl, 
and  becomes  sickly  or  dies  on  dry  gravelly  ground . 

IVA.  A  genus  of  exotic  plants,  of  the  ambro- 
sia division  of  the  composite  order.  Several 
tpeoi«8  hxn  hwa  introdneed  to  Britain  ftoni 
America ;  and  one  of  these,  /.  fruteKent,  is  a 
somewhat  ornamental,  white-flowered,  antumn- 
blooming,  hardy,  deciduouB  shrub,  of  4  or  S  feet 
in  height.  Ivft  is  also  the  name  of  an  oddplook- 
ing,  annual- rooted,  yellow-flowered,  hardy  plant, 
of  the  bugle  genu« 

IVY, — botaaicaliy  Hedcro.  A  genus  of  orna- 
mental, ligneoQS  plants,  of  the  aralia  fliintlj. 
The  common  ivy,  Ifedtra  hdix,  is  a  well-known 
ever^en  creeper  and  climber,  found  through- 
out almost  the  whole  of  Europe,  and  in  many 
parts  of  Asia  and  Africa.  It  easily  attaina  a 
hei^t  of  from  30  to  45  leet.  Tl  !  nvr^  are 
smooth  and  shining,  varying  mtich  m  form,  from 
oval  to  three  or  five  lobed.  The  conimony  ivy  is 
propagated  by  ite  trailing  bnmdiet,  which  patent 
roots  along  their  whole  length,  and  which  being 

I  cut  oflT  and  planted,  readily  take  root  in  almost 
any  soil  or  situatioo.  It  may  also  be  propagated 
by  seeds,  whidi  should  be  sown  soon  alter  they 
are  ripe.  !Riat  species  of  ivy,  with  oval  flve- 
lobod,  sawed  leaves,  called  the  Virginia  Creeper, 
is  propagated  by  cuttings,  which  if  planted  in 
autumn,  on  a  shady  border,  will  be  fit  for  trans- 
planting in  the  following  autumn. — T!  paper  of 
inquiries  to  churchwardens,  issued  by  the  arch- 
deacon, sometimes  contains  the  question,  "  Is 
there  any  ivy  growing  on  the  walls,  Act**  A 
rural  dean  contends  that,  so  far  from  the  ivy  ren- 
dering the  structure  damp  and  so  hastening  its 
decay,  nothing  so  eSectuaiiy  keeps  the  building 
dry,  as  may  be  seen  by  esamintng  beneath  the  ivy 
after  rain,  when  it  will  be  found  that  the  walls  are 
dry,  thotigh  everything  around  is  dcln^rcd  with 
wet.  And  further,  he  contends  that its  exulx>- 
rant  and  weVKke  roots,  issdng,  as  they  do,  from 
every  portion  of  the  branches,  and  running  all 
over  the  surface  on  which  it  grows,  hind  every- 
thing together  that  comes  within  their  reach 
with  sttch  a  firm  and  intrieate  laoe-work,  that 
not  a  single  stone  can  be  removed  from  its  posi- 
tion without  first  tearing  away  its  protecting 
safeguard."    In  proof  of  this,  he  refers  to  ruins 

t  of  our  ancient  castles  and  abbeys  ;  "for  while  in 
those  parts  of  the  struetnre  that  have  not  had 
the  advantage  of  this  prntectirn  all  h:\^  gone  to 

j  utter  decay,  where  the  ivy  has  thrown  its  pre- 

I  serving  mantle  everything  is  comparatively  per- 
fect and  fresh,  and  oftentimes  the  very  angles  of 
the  sculptured  stone  nr-^  fMinrl  td  be  almost  as 
sharp  and  entire  as  when  first  they  came  from 
the  mason^s  yard." — Five  varieties  of  the  com- 
mon ivy  are  in  cultivation }  two  species  of  ivy 
have  been  introduced  to  Britain  from  the  Canary 
Islands  and  the  West  Indies  j  and  several  other 
species  are  known. 
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IXIA.  A  genus  of  very  beautiful,  bulbous- 
rooted,  Cape-of-Qood-Hope  plants,  of  the  iris  or- 
der. A  oondderable  number  of  speoice  formerly 

included  in  it,  are  now  assigned  to  the  genera 
sparaxis,  trichoncma,  hesperantha,  babiana.  and 
synnotia ;  but  nearly  30  introduced  species,  be- 

ddes  many  varieties  and  hybrids,  are  still  ranked 

as  true  ixias.  The  species  ver)'  greatly  and  gor- 
geously vary  in  the  colours  and  tints  of  thtir 
flowers ;  and  they  vary  from  alK>ut  6  to  about 
24  indies  in  the  height  of  tiidr  flow«sstem,  and 
from  the  middle  of  winter  till  the  early  part  of 
autumn  in  their  period  of  blooming ;  but  they 
have  a  close  common  resemblance  in  their  foliage, 
their  general  appearanoS}  and  thCir  phyridogical 
habits.  They  are  very  diflerently  treated  by 
difTercnt  florists,  and,  in  consequence  of  fre- 
quently failing,  are  thought  by  many  to  require 
mudi  skin  and  nioefy  of  management;  but  if 
they  get  proper  soil,  due  repose,  and  early  enough 
planting,  they  will  grow  as  readily  and  bloom  as 
vigorously  as  almost  any  other  bulbous-rooted 
plants  ozoept  the  very  Iwrdiest.  They  require  a 
peaty  soil,  or  a  compost  of  decayed  leaves  and 
sandy  loam ;  they  ought  to  be  allowed  to  sink 
into  profound  repose  the  instant  they  have  done 
flowering;  those  which  are  potted  should  not 
receive  any  water  till  they  rise  out  of  their  re- 
pose, and  should  be  kept  only  in  such  a  cool  frame 
as  shall  protect  them  from  frost;  and,  though 
most  will  grow  well  on  a  sonth  border  In  the 

open  ground,  they  require  to  be  committed  to 
the  ground  before  they  give  any  decided  indi- 
cation of  having  commenced  their  vernal  growth. 

As  much  eonfosion  and  many  diserepanoies 
prevail  in  the  nomenclature  of  the  ixias,  we  shall 
select  and  briefly  notice  the  choicest  species.  The 
green-flowered  izia,  /.  viridijiora,  was  introduced 
in  1 760,  and  has  long  been  wdl  known.  Its  stem 
is  about  a  foot  high ;  and  its  flowers  have  a  bright 
green  colour,  with  a  black  centre,  and  bloom  in 
May  and  June. — The  crater-like  ixia,/.  craieroidet, 
was  introdneed  a  year  or  two  before  the  pveoed<- 
ing,  and  is  much  admired  for  its  splendour.  Its 
stem  is  n  or  7  inches  high ;  and  its  flowers  are 
large  and  campanulate,  and  have  a  bright  rich 
crimson  colour,  and  bloom  in  the  early  part  of 
summer. — The  courtly  ixia,  /.  €adiea,  was  intro- 
duced even  earlier  than  the  two  prcrpdinc  Its 
bulb  is  small ;  its  stem  is  tender,  flexible,  and 
nearly  two  feet  high ;  and  its  flowers  have  various 
shades  of  pink,  and  bloom  in  April  and  May. — 
The  stained  ixia,  I.fvcata — sometimes  called  also 
/.  ttriata  and  f,  pallida — was  introduced  in  1800, 
and  is  very  common.  Its  bulb  is  small  and  flat ; 
its  stem  is  6  or  7  inches  high ;  and  its  flowers  are 
white,  with  minute  pink  stripes,  and  bloom  in  j 
June  and  July. — The  squill-flowered  ixia,  /.  tctt-  \ 
larit,  was  introduced  about  tK)  years  ago,  and  is  j 
much  more  tender  than  moet  of  the  other  qwcies.  j 
Its  bulb  is  very  small ;  its  stem  has  a  branching  j 
hal»it,  and  seldom  exceeds  6  or  8  inches  in  height ; 
and  its  flowers  arc  small  and  star-like,  and  have 
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a  white  ooloar  tipped  with  pink,  and  Uoom  in 

January  and  Februarj'. — The  spreading-flowered 
ixia,  /.  paten.*,  was  introduced  ab'ittt  fi?  years 
agu,  and  is  hardy,  handsome,  and  wcil-known. 
Its  stem  is  9  or  10  indies  high ;  and  its  flowers 
are  crimson-coloured,  and  bloom  in  April. — The 
ciirk'd-kavcd  ixia,  /.  crispa,  has  a  middle-sized 
sttiin,  aud  a  small  pink  flower,  and  is  tender  and 
Bcaroe^  and  is  easllj  known  by  its  cnrly  or  fHngcd 
foliago. — The  awned  ixia,  /.  arigfa'a,  has  a  dwarf- 
ish stem,  and  a  pn1>'-veincd,  pink,  Ml-shaped 
flower,  and  is  very  distinct  from  most  ot  the  other 
speoiee.->-T1ie  droo|»i^  ixia,  /.  f«ii({ti/Sa,ha8  nvery 
tall  and  remarkably  slender  stem,  lilac  or  bluish 
flowers,  and  root  and  foliage  similar  to  those  of  a 
small  iri5,  and  is  a  very  distioct  species. — The  lilao 
ixia,  /.  lUemtt  comptises  at  least  eight  permanent 
varieties,  roost  of  middle-sized  stem,  all  with  aome 
shade  of  lilac  or  light  purple  flower?,  and  aome 
occasionally  regarded  as  separate  species. — The 
headed  ixiii,  /.  oaptibifit,  also  oomprisea  a  number 
of  permanent  and  quite  distinct  varieties ;  and 
one  of  these,  /.  aipitata  tricolor,  is  a  very  beauti- 
ful, very  distinct  and  very  early  variety,  with 
small  white  bulbs,  and  with  flowers  whose  centre 
is  Uack,  whoaa  main  part  is  white,  and  whose 
margin  is  an  orange  haln.  The  white-flowered 
ixia,  /.  IfucantAa,  is  rather  tender,  andbasadwarf- 
ish  stem,  and  a  aomewhat'Iaige,  purely  white, 
and  perfectly  spotless  flower. — The  short  ixia, 
/.  nirfa,  has  a  dwarfish  stem,  and  a  larcre,  cam- 
panulate,  orange -coloured  flower,  with  a  pale 
brown  centre,  and  is  very  aoaroa  and  n  shy 
bloomer. — The  conical  ixia,  /.  wamo,  has  a  small 
brown  \m\h,  a  dwarfish  stem,  and  a  bright  oranjre 
flower,  with  a  bhick  centre,  and  is  rather  tender 
but  decidedly  handsome. — The  long-flowered  ixia, 
/.  longifiora,  is  hardy  and  common,  with  a  dwarf- 
ish stem  ;  and  one  variety  of  it  has  a  ImfT  flower, 
while  another  has  a  rosy-coloured  flower,  with 
dark  shading  in  the  centre. 

IXORA.  A  genus  of  ornamental,  tropical,  ever- 
green shrubs,  of  the  madder  order.  Several  spe- 
cies formerly  included  in  it  are  now  assigned  to 
other  genera ;  bat  at  least  a  score  of  species  in 
l^ritish  hothouses  still  bdong  to  it  ;  and  ten  or 
a  dozen  more  are  known.  All  are  fine  looking 
shrubs,  and  rank  in  the  very  first  cUss  of  lig- 
neous plants  f<»  magnificenoe  of  bloom.  They 
vary  in  height  from  2  to  85  feet;  but  most  haw 
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introduced  species  liave  white  flower? ;  and  the 
next  largest  have  flowers  <.f  a  scarlet  c  K'ut,  or 
of  some  other  shade  of  red.  AU  rtH|tiire  repose 
from  August  till  Febmaiy,  and  may  tlwntK  fcepi 
in  a  greenhouse  ;  and  all  may,  in  Fcl'niary,  be  re- 
potted, and  plunped  in  a  mild  moist  heat  of  frcn 
60^*  to  70^ ;  aud  if  thus  treated,  they  niil  U\mi 
in  April  or  May,  while,  if  treated  in  any  ovdBosiy 
safe  method,  they  will  not  bloom  till  July  •■r 
August.  All  are  propaj^ted  from  cutting.  &ad 
love  a  well-drained,  sandy,  open  soil,  oompused  of 
peaty  mould  and  arenacaous  loam. 

The  fragrant  ixora,  /.  odorata,  is  a  recently  in- 
troduced species,  equal  in  beauty  to  mo5t  of  the 
better  known  species,  and  po^sesbing  the  addi- 
timaal  recommendation  of  »  most  d^dooi 
grance  in  its  flowers.  The  leaves  are  opposite; 
broadly  ovate,  from  6  to  9  inches  len?,  zrd  al- 
most vieing  in  firmness  of  texture  with  tho«e  d 
tha  Indian  caontchouo,  Fieiu  daitiat;  the  lemr 
leaves  are  stalked,  and  the  upper  ones  quite  or 
very  nearly  sessile  ;  the  floral  panicles  are  hrp. 
branohing,  spreading,  and  sometimes  a  foi>t  or 
mom  in  diameter ;  the  nltimate  raSBifiealioai  «f 
the  panicles  produce  each  tliree  flowers;  and 
each  flower  is  from  4  to  5  inches  long,  and  con- 
sists of  a  very  long  slender  tube,  and  four  ex- 
panding, spr^ing,  ovatft  segments,— the  (sla 
red  below  and  white  above,  and  the  segment! il 
first  white  and  afterwards  buflf  and  twisted. 

The  flowers  of  some  one  or  more  species  are 
offered  in  Hindoo  superstition  to  a  Ifslslnr  liAf 
from  whom  the  whole  genus  takes  the  name  of 
ixora  ;  and  the  flowers  of  the  great-flowered  spe- 
cies, /.  ffraiidijlora,  an  orange-flowered  pluit  of  4 
or  5  ftet  in  height,  introduced  to  Britain  ia  l^H 
—and  thoee  of  the  Bandhooka  spedo^  X  Him^ 
fivra,  a  carmine-fluwcred  plant  of  3  or  4  feet  in 
height,  introduced  in  1815, — are  oommoiJy  offer- 
ed on  the  shrinea  of  Sieevn  and  TUmee.— 
small  -flowered  species,  /.  parvi/fora.  seeroi^lynot 
yet  introduced  to  Britain,  and  popuhrly  called 
torch  wood  by  the  Indo-Britons,  is  a  small  tree,  of 
considerable  economical  vahic  in  India,  its  stent 
being  made  into  beams  and  poets  in  hocisliaiM- 
iuff.  and  its  brandies  serving  as  flambeaux  to 
nocturnal  travellers,  and  affording  botksckar 
and  a  very  ready  lights 
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JABOT{/i??  V.  A  recent!)' discovered  gemu  of 
omameiitai,  herbaceous  plants,  of  the  nigbtetiade 
Atmiij.  The  nmoiiiate  speoiefli  J,  rumcinata^  in- 
troduced to  Britainfrom  South  America  about  16 
years  ago,  was  supposed  to  resemble  the  mandrake, 
and  therefore  assumed  the  Arabic  name  of  that 
plftiittJftboron.  ItiiavcrfbeftatUulherliMwoui 
evei^reen,  of  6  or  6  inches  in  hmght;  ud 
quires  greenhouse  culture. 

JACARANDA.  A  genus  of  ornameatal,  tro- 
pical, evergreen,  ligneous  plants,  of  the  Ingnonl* 
lamilj.  The  Bahama  species,  Jacamnda  buAamen- 
iis,  called  by  LinmiMig  IHgnonia  ca:rtiim,  nnd  some- 
times popularly  called  bastard  guaicum,  is  a  na- 
tive of  the  BsliaiBa  Islaode,  and  was  introdnoed 
to  Britain  in  1 724.  Its  stem  grows  naturally  to 
the  height  of  about  20  feet,  and  sonds  out  many 
lateral  branches ;  its  leaves  are  compoundljr  pin- 
nate, and  have  aaeh  devsn  alternate  wings ;  its 
leaflets  are  smiJl,  qpeaMihaped,  alternate,  and  en- 
tiro ;  and  its  flowers  grow  in  very  loose  panicle? 
at  the  ends  of  the  branches,  and  consist  each  of 
a  long,  swelling,  blue  tube,  with  a  spreading  top, 
cut  into  five  aneqoai  segments. — Six  other  spe- 
cies, all  equal  or  superior  to  the  p-oceJin^r  in 
natural  height,  the  mfgoritjr  also  with  blue  flowers, 
and  all  thriving  best  in  a  soil  of  mixed  mould  and 
loam,  have  boon  introducoii  to  our  hothouses. 

.TACA-TRHK.    S:e  Bhead-Fki  it-Trke. 

J.\CKi>AW, — t'oreu*  momduia^  Lin. — A  bird 
of  the  orow  kind,  celebrated  for  his  oopious  vo- 
cabulary and  garrulous  habits.  It  is  about  thir- 
l  in.  lies  in  Icnpth,  with  black  bill ;  white  cres  ; 
tlic  hinder  part  of  the  head  and  neck  of  a  hoary- 
grey  colour ;  the  rest  of  the  plumage  of  a  rich 
glossy  black  above,  beneath  dusky  ;  the  It  jrs  ar« 
black.  ThejackcLiw  is  very  rnmmnn  in  Kn^^land, 
where  it  remains  the  whole  year ;  in  France,  and 
various  other  parts  of  the  continent  of  Europe, 
it  is  migratory.  It  is  gregarious,  frequenting  old  \ 
t  )WLrs  anri  ruins,  where  it  btiilds  its  nests.  The 
female  lays  five  or  six  eggs  of  a  greenish  colour, 
and  is  exceedingly  assiduous  in  her  attention  to 
the  young  after  they  are  hatched.  These  birds 
priucipully  live  on  worms  and  the  larvw  of  in- 
sects, but  they  snXao  appear  to  be  capable  of  taking 
lish.  Binglcy  states  that  he  was  witness  to  an 
instance  where  a  judcdaw  was  very  anooessfbl  in 
this  ni  )(1«'  of  olitainin;?  fnrHl.  It  is  easily  tamed, 
an'i  may  V>o  tatipht  to  pronounce  many  words 
with  little  diUiculty.  The  jackdaws  are  notorious 
thlevrs,  net  only  stealing  food,  but  appearing  to 
be  particularly  fond  of  shining  substances,  as 
money,  &c.,  and  have  frequently  occasioned  su«;-  ] 
picions  of  theft  in  persons  who  were  afterwards  ' 
II. 


proved  innocent.    So  far  do  they  carry  this  pro- 
pensity, that  they  have  beeu  known  to  carry  off 
speetsicles  from  persons  who  were  resding. 
J.\.CK-1N-A.D0X.    See  IIbkitaVMA. 
JACK  SNIPE.  SeeS.MPE. 
JACK80NIA.    A  geuus  of  beautiful,  ever- 
green, Australian  dirubs,  of  the  sophora  divistoo 
of  the  composite  order.  Four  species,  all  ycUow- 
flowered  and  less  than  21  feet  hi;^h,  and  some  of 
thrai  bearing  considerable  resemblance  to  our 
common  broom,  were  introduced  to  Britain  duiw 
ing  tho  first  quarter  of  the  present  century  ;  and 
otlier  species  were  introiJuct-d  at  a  later  ji'  riod.  | 

JACOBiEA.  Two  species  of  groundsel,— 
nedo  JaeAm  and  Smeeio  tUgant.  The  fovmeris 
the  commoUt  perennial -rooted,  yellow-flowered 
ragweed,  or  ragwort,  of  tlie  dry  jiiistures  of  Bri- 
tain. See  the  article  GBou.xDsct.  The  latter 
now  figures  in  almost  all  the  seed-lists  of  seeds- 
men nndcr  the  name  of  Jacofxia  dedans  ;  and  is  ! 
one  of  the  best  known  and  most  beautiful  of  unr  ' 
half-hardy  annuals.  Several  very  distinct  varie- 
ties of  it  are  in  cultivation, — partiouUrly  the 
white -flowered,  the  red -flowered,  tho  pur|de> 
flowered,  the  yellow-Howored.  and  the  hrown- 
liowcrcd ;  and  many  of  its  double  flowers  are  as 
fall  as  those  of  a  prime  baehcl(»^s4mtton,  or  a 
very  double  dai.'^y.  and  possess  great  showinesi 
and  elf^^rr-aTice.  This  plant  often  succeeds  per- 
fectly well  when  treated  as  an  ordiuaryf  late- 
sown,  hardy  annual. 

JACOB/EA  LILY,  —  botanically  Ama>\'/if,^ 
Fi  rjiioKi.<s(inii.  A  beautiful,  bulbous-rooted,  lili- 
aceous plant,  introduced  to  Britain  from  iMexico 
about  the  middle  of  the  17th  century,  and  ex- 
tensively cultivated  in  this  country  as  one  of  the 
most  brilliant  of  the  nmaryllideg.  Its  root,  es- 
pecially when  kept  in  a  moderate  warmth  during 
winter,  sends  ofi*  a  profusion  of  ofiijets ;  its  stems 
are  produced  snocessionaUy  firom  the  sides  of  the 
bulb,  so  that,  when  a  flower  on  one  side  decays, 
a  stem  fr(irn  the  other  side  begins  to  rise;  and 
its  flowers  are  large,  and  of  a  very  deep  red  co- 
lour, and  nod  on  one  side  of  the  stem^— and, 
though  rar«  ly  more  than  one  grows  on  a  single 
ftem,  yet  they  can  l»e  made  to  bloom  in  succes- 
sion, upon  a  succession  uf  stems,  from  March  till 
the  beginning  of  September.  bnlbs  Aould 
be  potted  in  August,  in  medium-siied  poti|,fiIled 
with  light  kitchen-garden  <:oil. 

JACOB'S  LADDKli.  The  common  blue-flow-  . 
ered  Greek-Yslerian.  See  PotBMORttni. 

JACQUEMONTIA.     A  recently  constituted 
1  genus  of  ornamental  plants,  of  the  bindweed  or-  j 
'  dcr.   About  a  dozen  known  species  have  been 
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JACQUINIA. 


JANIPHA. 


assigned  to  it,  all  natives  of  tropical  America, 
with  a  peculiar  habit,  and  rich  blue  or  rarely 
white  flowers.  ItB  main  botanical  character  is 
an  intermediate  form  of  stigma  between  the 
globose  form  which  characterises  the  ipomocas, 
and  the  linear  form  which  characterises  the  true 
convolvuli.  The  five-flowcred  species,  J.  ptntan- 
tha,  has  long  been  an  inmate  of  our  stoves,  and 
recommends  itself  to  general  favour  by  its  lively- 
coloured,  spring-blooming  flowers. 

JACQUINIA.  A  genus  of  ornamental,  tropi- 
cal, evergreen,  ligneous  plants,  of  the  myrsine 
fitmily.  The  long-fruited  species,  /.  macrocarpa, 
is  a  beautiful,  orange-flowered  shrub  of  8  or  10 
feet  in  height,  and  was  introduced  to  Britain 
about  22  years  ago  from  Mexico.  Its  bark  is 
reddish  ;  it«  leaves  are  alternate  or  irregular, 
oblong  or  lanceolate,  two  or  three  inches  long, 
very  acutely  pointed,  and  entire  and  thickened 
in  the  margin  ;  its  flowers  grow  in  short  racemes 
at  the  ends  of  the  branches,  and  bloom  from  May 
till  September  ;  and  its  fruit  is  a  kind  of  berry, 
about  9  or  10  lines  in  diameter,  with  a  thick, 
coriaceous,  almost  ligneous,  orange-coloured  rind, 
and  a  few  dark-brown  seeds,  lying  upon  a  large 
fleshy  placenta. — The  bracelet  species,  J.  armil- 
laris,  is  a  West-Indian  white-flowered  shrub,  of 
about  the  same  height  as  the  preceding;  and 
was  introduced  to  Britain  about  KO  years  ago  ; 
and  takes  its  name  from  the  circumstance  uf  its 
shining  brown  and  yellow  seeds  being  strung  to- 
gether and  worn  as  bracelets  by  the  inhabitants 
of  the  French  Islands. — Four  or  five  other  spe- 
cies, varying  in  height  from  one  foot  to  15  feet, 
have  been  introduced ;  and  several  moro  are 
known. 

JAELA.   See  Ooat. 

J ALAP.  A  purgative  exotic  root,  well  known 
in  commerce,  and  sold,  in  the  state  of  powder,  in 
probably  every  drug-shop  in  Britain.  But  the 
plant  which  yields  it  has  been  the  subject  of 
luuch  delusion  and  many  disputes  among  bota- 
nists. This  plant  is  a  native  of  the  vicinity  of 
the  city  Xalappa  in  Mexico ;  and  is  said  by  some 
authorities  to  have  been  cultivated  in  some  hot- 
houses in  England  in  the  7th  decud  of  the  17th 
century,  and  by  others  to  have  been  introduced 
to  Britain  only  so  late  as  about  1733.  But  the 
true  plant  was  eventually  lost  in  all  our  gardens ; 
and  several  other  plants  were  long  mistaken  for 
it,  and  cultivated  under  its  name,  till  the  species 
and  even  the  very  genus  of  the  true  plant  be- 
came uncertain  or  unknown.  Several  original 
researches  within  the  last  20  years,  however, 
have  fully  ascertained  the  plant  to  be  an  ipomoea 
of  a  diflferent  species  from  any  which  had  recent- 
ly been  cultivated  in  Britain  under  its  name,  and 
have  concurred  in  calling  it  IjMymrra  Jnlajxn,  This 
plant  grows  in  a  dry  sandy  soil,  and  does  not  pos- 
sess anything  like  the  degree  of  tenderness  which 
the  old  botanists  ascriljcd  to  it.  Its  roots  arc 
perennial  tubers,  irregularly  egg-shaped,  exter- 
nally dark  brown,  and  iuternally  white ;  its  stems 


are  numerous,  twining,  cylindrical,  and  from  10 
to  upwards  of  20  feet  in  height ;  its  leaves  are 
smooth,  bright  green,  and  variously  shaped ;  and 
its  flowers  grow  on  compound  axillary  footstalks, 
and  are  large,  funnel-shaped,  and  either  red, 
pink,  or  lilac,  and  bloom  in  August  and  Septem- 
ber. 

The  dried  jalap  root  of  commerce  is  hard,  com- 
pact, and  heavy,  and  has  a  resinous  fracture,  a 
lusciously  heavy  odour,  and  a  nauseously  sweet- 
ish and  somewhat  pungent  taste.  The  p<jwder 
of  it  has  a  pale  brownish-yellow  colour;  and, 
when  fresh  and  unadulterated,  strongly  emits 
the  peculiar  odour  of  the  root.  Jalap  surrenders 
part  of  its  active  properties  to  water,  part  to 
rectified  alcohol,  and  the  whole  to  diluted  alco- 
hol. The  powder  of  it  is  a  stimulating  cathartic 
and  powerful  hydragogic  purgative ;  the  watery 
extract  is  a  moderate  purgative  ;  and  the  alco- 
holic extract  is  but  slightly  aperient  and  yet 
violently  griping.  Almost  all  old  writers  on  far- 
riery recommended  jalap  as  an  ingredient  in 
purgative  balls ;  and  most  of  the  practical  far- 
riers of  the  last  generation  put  two  or  three 
drachms  of  it  into  every  dose  of  physic  for  a 
horse ;  but  all  well-informed  veterinarians  during 
the  last  forty  years  know  it  to  be  very  mischie- 
vous to  horses,  scarcely  purging  them  at  all, 
but  creating  groat  sickness  and  some  disease, 
and  have  in  consequence  completely  discarded  it 
from  their  list  of  medicines. 

JAMAICA  DOGWOOD,— botanically  rixiiia 
Eriftkrina.  An  evergreen,  West  Indian,  timber 
tree,  of  the  lotus  division  of  the  leguminous  or- 
der. It  has  a  natural  height  of  about  30  feet, 
and  was  long  ago  introduced  to  curious  British 
hothouse  collections. 

JAMAICA  EBONY,— botanically  5rya  EUnv*. 
An  ornamental,  tropical,  large,  evergreen  shrub, 
of  the  dalbergia  division  of  the  leguminous  or- 
der. It  has  a  natural  height  of  about  15  feet, 
and  carries  somewhat  herbaceous-coloured  flow- 
ers in  July  and  August. 

JAMAICA  PEPPER.    Sec  Allspict.-Tbke. 

JAMAICA  REDWOOD,  —  botanically  Gor- 
donia  Hcematoxylon.  An  evergreen,  West-Indian, 
timber  tree,  of  the  temstrocmia  family.  It  car- 
ries white  flowers,  and  has  a  natural  height  uf 
between  40  and  50  feet. 

JAMAICA  ROSE,— botanically  iferiana.  A 
small  genus  of  beautiful,  evergreen,  West-Indian 
shrubs,  of  the  melastoma  order.  Three  species, 
the  white-flowered,  the  scarlet-flowered,  and  the 
purple-flowered,  all  about  6  or  7  feet  high,  and 
remarkable  for  the  ehowiness  and  brilliance  of 
their  large  flowers,  have  been  introduced  to  the 
hothouses  of  Britain. 

JAMES"  POWDER.    See  Antimost. 

JAMOCK,  or  JAifNocK.  A  thick,  soft,  doughy 
kind  of  oaten  bread.   The  name  is  provincial 

JANIPHA.  A  genus  of  tropical,  evergreen, 
brown-flowered  shrubs,  of  the  euphorbia  order. 
Five  or  six  species,  all  about  3  or  4  feet  high, 
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hare  been  introduced  from  tropical  America  to 
the  botaniciil  cullections  of  Britain;  three  of 
theie  wn  coMvtM  for  eoonomioal  purposes  in 
their  native  country ;  and  two  of  these  three  are 
hij;hl7  valued  for  their  fiunnftOMOS  tuben.  See 
the  article  Cassava. 

JANTJABT.  See  Oai»i>ab. 

JAPAN  LILY.   See  Lilt. 

JARGONELLE.   See  Pear. 

JAdlONE.  See  Susep's  Scabiocs. 

JASHINI^  or  JiegAMnri^^botaiiietnj  Jovmi* 
hmwi.  a  geniu  uf  ornamental,  ligneous  pUmts, 
conBtituting,  with  the  genns  njctanthes,  the 
natural  order  Jasmineae  or  Jasminacea).  This 
order  ii  nearlj  allied  to  tiiA  ftur  iMjger  one  wluoii 
has  the  olive-tree  for  iti  tjpe,  bdng  identical 
with  it  in  medicinal  properties  and  in  most 
botanical  characters,  and  differing  principaUj  in 
prodncing  its  ovules  ereoflj  while  the  oMte-tree 
order  prodnoes  them  penduloosly.  As  only  one 
plant,  the  tree  of  sadness,  ia  a  nyctanthes,  the 
order  and  the  genus  of  the  jasmine  are  nearly 
coextensive.  About  40  speeies  oceiir  in  the  gar- 
dens of  Britria;  and  about  n  doiea  more  ate 
known. 

The  common  white  jasmine,  Jamunum  o£iei- 
nak,  is  one  of  the  best  known  and  most  highly 
esteemed  of  oar  hardy  ligneous  climbers;  and 
has  hn<t  been  an  universal  favourite  with  poets 
and  ladies  for  the  sweetness  of  its  fragrance  ;  and 
maintains  a  similar  place  in  the  shrubbery  to 
that  which  mignionette  h(dds  in  the  flower-boi^ 
dcr  of  the  annuals, — the  most  prized  of  all  for 
perfume,  but  by  no  means  remarkable  for  beauty. 
It  is  a  native  of  India,  and  was  introduced  to 
Britain  about  the  middle  of  the  16th  eentury. 
Its  stem  is  feeble,  and  requires  support,  and  can 
easily  be  coaxed  up  to  the  height  of  from  12  to 
20  feet;  its  branches  are  numerous,  slender, 
weak,  pithy,  and  clothed  with  a  brown,  dirty« 
looking  bark ;  its  young  shoots  are  abundant 
and  prolific,  and  have  a  smooth  and  dolipht fully 
green  bark,  and  exhibit  both  the  foliage  and  the 
bloom;  ito  leavea  are  opposite,  pinnated,  dark 
grem,  and  veij  beautiful ;  its  leafleto  are  pointed 
and  nsuitlly  amount  to  three  pairs  and  a  termi- 
nating odd  one, — the  latter  larger  than  any  of 
the  others,  and  with  a  longer  or  more  probraeted 
point ;  and  its  flowers  are  delicately-shaped,  and 
have  a  white  colour,  and  M'lrim  from  June  till 
October.  "  Jannines,"  says  Fhillips,  '*  should  be 
woven  into  the  treDised  arch  or  aloo^  cUmb  the 
palisades,  rest  on  the  branches  of  the  broad- 
leaved  laurel,  cover  the  dead  wall,  and  run  gaily 
wild  over  the  shrubs  of  the  wildemem  walks, 
whilst,  obedient  to  the  soissQta  of  the  gardener, 
they  are  formed  into  bushy  shrubs  and  little 
trees  for  thr  noar  approach  to  the  dwelling, 
where,  in  the  morning  and  evening,  their  star- 
topped  tubes  send  forth  a  shower  of  odours  that 
em^hn,  refresh,  and  purify  the  sunpfmnding  air. 

♦  Many  a  [lorfurae  breathed 

From  plaots  tb«t  wake  when  others  sleeps 


From  timid  jastniiie  buda,  that  keep 
Their  odour  to  tbemselves  all  day. 
But  when  tliL"  suiili>,'lit  (lies  away. 
Let  the  delicious  secret  out 
To  every  breeze  that  roams  about.'" 
But  this  advice  contains  far  more  poetry  than 
horticulture ;  and  ought  to  be  modified  by  such 
lemarlw  as  the  foUowing  judioious  ones  of  Ifor- 
shall:— "(Hie  branches  of  the  jasmine  afford 
shelter  for  snails,  spiders,  and  other  insects; 
which  in  winter,  when  the  leaves  are  fallen,  will 
give  them  an  nnsightly  look;  and  if  they  are 
olipped  and  kept  up  to  the  wall,  as  the  flowers 
are  produced  from  the  ends  and  wings  of  the 
shoots,  these  must  of  course  be  sheared  off;  so 
that  little  bloom  will  be  found,  except  what  is  at 
the  top  of  the  tree.  It  is  not,  however,  to  dis- 
suade those  people  who  are  fond  of  it  from 
planting  it  against  walls.  It  natur&Uy  requires 
support,  though  attended  with  these  delbcla. 
It  may,  neverthelss^  be  planted  amongst  shrubs 
in  t!i';  shrnhbrrr.  to  appear  to  frrpat  ndvantngc. 
It  should  keep  company  with  the  lower  kinds  of 
shrubs;  and  whenever  the  brandies  grow  too 
high  to  sustun  themselves  without  nodding,  and 
discover  their  rusty  stems,  these  should  be  trilTt  n 
off  from  the  bottom."  It  loves  a  light  warm  soil, 
but  wUl  thrive  in  any  ordinary  garden  ground 
in  a  shdtered  situation.  Four  permanent  vaiie* 
ties  of  it  are  in  cultivation, — the  common  white, 
the  silver-leaved,  the  golden  -  l«»ved,  and  the 
double-ilowered ;  and  all  may  be  readily  propa- 
gated from  cuttings  planted  under  a  ^ass,  or 
from  layers  in  the  open  ground. 

The  low  or  Italian  or  yellow-flowered  jasmine, 
Jamunum  humile,  ia  a  hardy,  deciduous  shrub 
of  the  south  of  Burope^  and  was  introduced  to 
Britain  in  the  Gth  dccad  of  the  17th  century. 
It  can  support  itself  in  an  erect  position,  and 
maintain  its  branches  from  trailing  on  the 
ground;  and  is  well  adapted  to  ooenpy  a plaee 
in  the  shrubbery.  Its  stem  is  3  or  4  feet  high ; 
its  branches  are  fewer  and  stronger  than  those 
of  the  common  white  jasmine,  and  have  an  angu- 
lar outline,  and  a  smootii,  deep-green  baik ;  ito 
leaves  are  alternate,  and  partly  pinnate  but 
chiefly  trifoliate;  its  leaflets  are  smooth,  and 
much  broader  than  those  of  the  white  jasmine, 
and  oontinne  to  so  kte  a  period  in  winter  as  to 
render  the  plant  a  sub-evergreen ;  and  its  flowers 
are  yellow  and  comparatively  large,  and  bloom 
from  June  till  .September.  This  phint  is  very 
hardy  ;  and  may  be  propagated  from  either  layen 
or  cuttings. 

Thp  sprouty  or  common  yellow  p^mine,  Ja»- 
minum  fnUicajMy  is  also  a  hardy,  deciduous 
shrub,  of  the  south  of  Europe ;  and  was  intra- 
dueed  to  Britain  in  the  latter  part  of  the  10th 
century  It  has  n  Tii'^dium  habit  between  the 
climbing  one  of  the  common  white  jasmine,  and 
the  ereot  one  of  the  Italian  jasmine ;  and  may 
either  be  pbnted  in  the  shrubbery,  or  placed 
against  a  wall  or  trellip.  Its  stem  maybe  drawn 
up  to  the  height  of  1 0  or  1 2  feet ;  its  branches  are 
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weak  nnd  slender;  its  young  ehoots  arc  angular 
and  somewhat  hairy,  and  have  a  fine  strong  green 
colour :  its  Icavm  we  Blteniat«,  Mmeitmes  aiogk 
hut  gcnerallj  trifoliate,  amootb,  ihickish,  and  of 
a  fin"  deep  green  colour,  and  remain  so  lona;  on 
the  hrauchcs  as  to  render  the  plant  a  sub-ever- 
green ;  and  ite  flowen  arc  yellow,  and  do  not  poe> 
sogs  any  of  the  fragrance  of  the  prooedfog  apecieii, 

i  and  m<^m  bloom  out,  yet  maintain  a  sort  of  succes- 
sion from  spring  to  the  latter  part  of  autumn. 

The  narrow-lea^  jaamloe,  J.  anqu^ifolium, 
grows  wild  in  the  woods  of  India,  and  was  intro- 
duced ubuiit  30  yenrs  ago  to  the  hothnnses  of 
Britain,  It  is  an  evergreen  climber,  of  10  or  12 
feet  in  height.  Ite  flowers  are  white  and  bean- 
tiful,  and  bloom  throughout  the  y -ar,  and  are 
highly  prized  by  the  inhabitants  of  India.  Its 
root  has  a  bitter  taste;  and  when  reduced  to 
powder,  and  mixed  with  Atonu  cdamtu,  and 

!  limo  juice,  it  regarded  by  the  Ilindooe  as  a  val- 
uable pxtornal  application  for  rinj:rTrorm  arul 
herpes. — The  8ambac  jasmine,  J,  itambac,  is  an 
evergreen,  East  Indian,  white-flowered  etimbc  r, 
of  G  or  8  fctt  in  height,  and  was  introduced  to 
Britain  in  the  htter  part  of  thi>  17th  century. 
Two  varieties  of  it,  introduced  at  a  somewhat 
later  period,  are  respectively  thvea4eaTed  and 
double-flowered ;  and  these,  as  weU  as  the  n<>r- 
mril  plant,  bloom  throu;;hont  the  grentrr  pnrt  of 
the  year. — About  one-half  of  the  other  introduced 
species  are  suitable  for  the  greenhooie,  and  all 
the  rest,  like  the  narrow-leaved  and  the  8anibao, 
require  the  stove ;  and  while  all  are  everin'een,rot 
more  than  10  or  11  can  maintain  their  branches 
without  support.  They  grow  and  flourish  well 
in  a  miztare  of  peat,  sand,  and  loam ;  and  are 
easily  propagated  from  cnttinis;'?  under  a  glass  in 
the  proper  degree  of  heat. — The  fragrance  for 
which  uiany  of  the  jasmines  are  celebrated  is  due 

to  an  essential  oil,  wUeh  ean  he  separated  hj 

distillation,  and  is  one  of  the  best-lovcd  and  most 
delicate  of  our  porftinies ;  and  the  oil  of  jasmine 
of  commerce  is  obtained  cliieQy  from  J.  opcinale, 
J.  Samiae,  J.  gmndi/lonimt  and  pohaps  J,  ami' 
culatnm,  and  J.  undvhttx'm. 

JATROPHA.  A  frenng  of  tropical  plants,  of 
the  spurge  family.  Two  of  the  most  remarkable 
spedes  fennerljr  indnded  in  lt,*now  belong  to 
another  genus.  See  the  articles  Jahipha  and 
CA?f»AVA.  Upwards  of  20  known  species  are  still 
included  in  it ;  and  upwards  of  a  dozen  of  these 
have  been  introdueed  to  the  hoChooses  of  Biitaia. 
Nearly  all  the  introduced  species  haw  an  ever- 
green shrubby  habit,  and  a  somewhat  ornamental 
appwaoce ;  and  several  are  very  strongly  char- 
netetised  bj  the  poisonousif  aerid  properties 
whi^  SKWe  or  lees  distinguish  the  majority  of 
the  euphorbiacea).  The  fruit  of  two  of  them,  in 
particular,  is  tremendously  and  dangerously  pur- 
I  gativc,  and  has  oocanoned  the  whole  genus  to  be 
!  sometimes  called  the  physic-nut,  but  is  far  too 
active  and  perilous  to  be  allowed  a  place  in  the 
,  materia  medica  of  our  colleges. 
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One  of  the  l>e5!t  known  gpecies,  J.  multijija,  in-  i 
troduced  to  Britain  toward  the  close  of  the  I'Ui  j 
oentnrj,  and  popoholy  ealled  the  FVsndi  pli]!m> 
nut,  is  described  as  follows  by  Miller,  aod  nsj  bt  ' 
rej^arded  as  an  eminently  ornamental  Bpecimen 
of  the  whole  genus.  "  This  rises  with  a  lofi  thick 
stem  8  or  10  feet  high,  dividing  into  aevenl 
branches,  covered  with  a  greyish  bark.  Tbs  ll 
leaves  come  out  on  every  side  the  branches,  on 
strong  footstalks,  7  or  8  inches  long :  they  are 
divided  into  9  or  10  lobea  in  form  of  s  hmL  , 
joined  at  their  base;  theaeare  7  inches  long,  and  ' 
about  2  broad,  with  many  jagged  p-'ints  on  their  || 
borders  standing  opposite.   The  upper  sides  of 
the  leaves  are  of  a  lucid  green,  bnt  their  onto  |' 
side  is  gray,  and  a  little  cottony.   The  flowers 
come  out  upon  long  footstalks  from  the  end  of  ]' 
branches,  formed  into  an  umbel,  in  which  are  the 
male  and  female  flo¥rerB,  as  in  tile  other  fpecia ;  i 
these  umbels  arc  large,  and  the  flowers,  being  of 
a  briirht  scarlet,  make  a  fine  appearance,  r.nd  the 
leaves  being  very  remarkable  for  their  beaut j,  i 
has  ooeasiotied  the  plant  hmng  oultinled  isr  er- 
naiuont  in  most  of  the  islands  of  the  West  In^* 

The  angiiLir-l(>aved  Ppeoio.'!,  .7.  r;(rr'T.».  otnTr?  in 
both  India  and  South  America,  and  was  iat:>->- 
duced  from  the  latter  oountry  to  Britain  n  Ike 
fourth  decad  of  last  century.  It  growl  4  tffi 
feet  high,  and  has  a  shruliby  habit,  fire-an?!'^ 
leaves,  and  greenish-coloured  flowers.  Its  seeds 
are  eometimee  used  in  India  as  a  purgatire^  ilt 
leaves  are  need  aa  a  diaontient ;  its  milky  jniee  ii  . 
supposed  to  poFPoss  dotiTiront  and  healin;;;  pr"^ 
perties ;  and  a  fi.xed  oil,  obtained  from  its  seedj, 
is  used  for  burning  in  lamps,  and  as  a  valosM*  | 
eztenial  appUcation  for  itch,  herpes,  and  chrocie 
rheumatism. — One  of  the  unintrudncHl  speciw, 
Jatropkaela.<ica,  a  nativeof  South  America,  yieUt 
large  quantities  of  caoutchouc.  | 

J  AUin)ICB.  A  biKons  disense  in  man  ml  is  | 
some  of  the  lower  animals.    It  attacks  the  horw, 
the  ox,  and  the  t^hot-p  ;  and.  in  the  ncimcnclatare 
of  the  farmery,  is  very  generally  called  the  jd> 
lows. 

Jaundice  in  the  horse,  does  not  arise  from  an 
obstruction  in  the  biliary  ducts  or  twbes,  as  in 
the  human  subject, — for  the  horse  has  no  gall- 
bladder,  and  only  one  hiliaty  duct ;  bnt  it  sriM 
sometimes  from  mere  sympathy  of  the  liver  with  ' 
inflammation  in  the  bowels  or  the  lung«.  awl 
sometimes  from  such  idiopathic  acceleratt^  ac- 
tion in  the  liver  as  oansss  bile  to  be  seo^ 
in  excess,  and  to  be  sent  into  the  general  circu- 
lation.— Its  usual  symptoms  are  yellowness  of  f^e 
eyes  and  mouth,  dulnese,  lassitude,  impaireil 
petite,  reddidi  or  daik-eolonred  nrinev  lsn«aM 
of  the  right  iineleg,  and  someUmcs  costiveoets. 
but  mTe  commonly  purging.  Intlammatioo 
the  liver  is  sometimes  mistaken  for  it,  bat  insf 
be  readily  distingiushed  by  its  aoeoBpsg(^ 
fever  and  debility. — ^Wlum  jaundice  is  roerelr 
symptomatic,  it  disappears  after  tlie  jnppr'^wo 
of  the  disease  which  excites  it ;  but  when 
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idiopathic,  it  must  )>c  treated  promptly,  discern- 
I    ingly,  and  in  adaptation  to  its  peculiarities  of 
!     virulence  or  character.    When  inflammatory  ao- 
{     tion  is  indicated,  the  horse  must  be  bled  propor- 
i     tionately  to  the  apparent  degree  of  the  inflamma- 
'     tion,  and  to  his  occasional  stupor ;  but  when  lit- 
tle or  no  inflammatory  action  seems  to  exist,  the 
healthful  tone  of  the  liver  may  be  restored  by 
means  simply  of  regulating  the  bowels,  giving 
•elect  food,  strengthening  the  stomach,  and  keep- 
ing up  genial  warmth  and  thorough  ventilation. 
Costiveness  must  be  subdued  by  moderately  purg- 
ing balls,  and  excessive  or  undue  relaxation  of  the 
bowels  by  the  medicines  suitable  for  diarrhoea  ; 
thin  gruel,  infusion  of  malt,  and  carrots  and  green 
fodder  should  be  the  only  food  ;  a  few  slight  tonics 
should  bo  given  after  the  disease  begins  to  give 
May  ;  and  the  horse  should,  all  along,  be  warmly 
clothed,  and  the  stable  kept  well  ventilated,  but 
not  cold. 

Jaundice  in  cattle  is  both  a  more  diversified 
I    and  a  more  dangerous  disease  than  jaundice  in 
I     horses.    It  arises  from  very  many  and  cxcced- 
j    ingly  different  causes, — among  others,  inflamma- 
I    tionof  the  liver,  inflammation  of  the  biliary  ducts, 
I    inflammation  of  the  duodenum,  sudden  change 
;     of  weather,  the  presence  of  the  fluke-worm,  and 
I     the  formation  of  biliary  cilculi.    It  is  particu- 
[    larly  prone  to  attack  cows  in  spring  and  in  au- 
j     tumn.    It  sometimes  establishes  itself  so  slowly 
i     nn<l  insidioui^ly  as  almost  to  defy  detection  till  it 
I     has  obtained  a  perilous  hold  on  the  constitution  ; 
I    and  at  other  times,  it  appears  suddenly  and  vio- 
lently, and  challenges  the  attention  of  even  the 
most  unobserving  cattle- man.     Its  pervading 
symptoms  are  languor,  impaired  appetite,  loss  of 
condition,  and  yellowness  of  eyes,  skin,  urine,  and 
sometimes  the  very  hair  and  milk  ;  and  its  con- 
comitant symptoms,  in  cases  of  rapid  and  violent 
development,  are  fever,  heaving  of  the  flanks, 
excessive  thirst,  and  general  irritation.  —  The 
proper  treatment  is,  as  to  general  principles,  the 
prime  as  that  for  jaundice  in  the  horse,  and  must 
I    8o  vary  in  different  cases  as  to  accord  with  the 
peculiar  symptoms.    Some  writers  allege  that  it 
can  be  easily  cured  ;  but  the  more  judicious  and 
experienced  pronounce  it  so  insidious  as  often  to 
go  beyond  the  reach  of  remedy  before  it  can  be 
detected,  and  so  intractable,  in  even  its  more 
;    patent  forms,  as  sometimes  to  defy  the  power  of 
medicine.     "  Tho  following  short  directions," 
iays  the  Useful  Knowledge  Society's  Treatise  on 
Cattle,  "  comprise  all  that  can  \ye  done  : — eul>due 
the  inflammation  or  fever  by  bleeding  and  physio ; 
j  — keep  the  bowels  afterwards  under  the  mild  but 
i    evident  influence  of  purgative  medicine; — add 
nroroatics  and  stomachics  to  the  medicine  almost 
j   from  the  beginning  ;  to  these,  if  the  strength  and 
,     condition  of  the  animal  should  appear  to  be 
i     wasting,  add  tonics — the  gentian  mot  will  stand 
I    at  the  head  of  them  ;  and  lastly,  wh^:n  the  disease 
'     has  been  apparently  subdued,  a  few  tonic  drinks 
I    will  restore  thp  appetite,  prepare  for  the  regain- 
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ing  of  condition,  and  re-establi^ih  the  secretion  of 
milk." 

Jaundice  in  sheep  is  a  rather  rare  disease ;  and 
though  sometimes  destructive,  is  by  no  means  so 
dangerous  as  some  other  maladies  of  the  hepatic 
system.  Both  the  symptoms  and  the  cure  are 
nearly  the  same  as  in  cattle.  Sir  George  Macken- 
zie says,  "  Bleeding  is  useful ;  and  a  dose  of  jalap, 
with  perhaps  a  few  grains  of  calomel,  will  be  of 
service  ;  exercise  is  very  efiicacious." 

JAY, — scientifically  (Jarrulrut  Glandtzniis.  A 
British  bird,  of  the  crow  division,  and  coniros- 
trous  family  of  the  passerina).  It  abounds  in 
some  of  the  wooded  districts  of  England,  occurs 
in  some  of  the  southern  and  midland  parts 
of  Ireland,  and  is  common  throughout  many 
wooded  portions  of  Continental  Europe.  Its  to- 
tal length  is  nearly  14  inches;  its  general  form 
is  handsome ;  its  forehead,  crown,  and  other  parts 
are  vinous  grey ;  its  elongated  featlvers  form  a 
crest  which  it  can  elevate  at  pleasure  ;  its  mus- 
tache, on  each  side  of  the  lower  mandible,  is  an 
inch  in  length,  and  velvety  black,  and  forms  a 
remarkable  feature  ;  its  wing-coverts  have  a  large 
spot  of  dazzling  blue,  striiTod  with  a  deep  shade 
of  the  same  colour,  and  forming  another  remark- 
able feature  ;  its  breast  and  belly  arc  reddish 
buff ;  its  tail-quills  are  black  ;  and  its  legs,  toes, 
and  claws  are  pale  brown.  It  lives  in  pairs  or  in 
small  flocks,  and  builds  in  a  thick  bush  or  tall 
hedge.  Its  nest  is  shaped  like  a  cup,  and  well 
lined  with  grasses  and  fine  fibrous  roots.  Its 
eggs  have  a  yellowish-white  ground  colour,  and 
a  light  brown  and  profuse  variegation.  This  bird 
mimics  the  cries  of  other  birds,  and  of  domestic 
animals  ;  it  feeds  principally  on  acorns ;  and  it 
has  been  generally  supposed  to  injure  young 
trees. 

JEFFERSONIA.  A  small,  handsome,  hardy, 
white-flowered,  May-blooming,  perennial-rooted, 
North-American,  herbaceous  plant,  of  the  poppy 
family.  It  constitutes  a  genus  of  itself,  and  is 
specifically  called  the  two-leaved;  and  it  was 
ranked  by  the  old  botanists  as  a  duckVfoot,  un- 
der the  name  of  PodophifUum  diph^lutn, 

JERSEY-PINE.    See  Pi.xK. 

JERSEY  STAR-THISTLE.   See  Cestacbba. 

JERUSALEM  ARTICUOKE.  See  Aktichokb. 

JERUSALEM  SAGE.   See  Pulomis. 

JESSAMINE.    8e  Jasmine. 

JOB'S  TEARS,— botanically  Coix.  A  genus 
of  exotic  grasses,  of  the  maize  tribe.  Three  spe- 
cies have  been  introduced  to  the  botanical  col- 
lections of  Britain  from  India,  and  two  from  re- 
spectively China  and  Mexico ;  and  all  are  peren- 
nial-rooted, and  have  a  curious  appearance,  and 
are  usually  from  2  to  4  feet  high.  The  common 
species,  Coix  lac/irytna,vrM  brought  from  India 
toward  the  close  of  the  l(Jth  century.  Its  culm, 
in  favourable  circumstances,  attains  a  height  of 
alK>ut  8  feet ;  and  it  branches  out,  becomes  hard 
like  reeds  or  the  culm  of  maize,  and  produces 
several  spikes  of  flowers.  This  plant,  when  sown 
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in  the  bwk  stove,  ripeoB  ito  iMds  in  ihe  Moond 

year. 

JOHN'S- WORT  (St.).   See  HTPSiuoini. 

JOINT,  in  general,  denotes  the  juncture  of 
two  or  more  thingB.  The  joints  of  the  human 
body  are  <^ed,  by  anatomists,  articulations.  The 
suppleness  to  which  the  joints  may  be  brought, 
by  long  pnetiee  firom  the  time  of  intaicf  ,  is  very 
Biirprising.  Every  cornraon  posture-master  shows 
us  a  j^roat  deal  of  this;  but  one  of  the  most  won- 
derful instances  of  it  was  in  a  person  of  the  name 
of  OhxiCt  lad  fiunoos  for  it  in  London,  where  he 
was  commonly  known  by  the  name  of  Clark  '  the 
posture-master.'  This  man  hafl  found  the  way,  by 
long  practice,  to  distort  many  of  the  bones,  of 
whidi  nobody  befoie  lisd  ever  thonglit  it  possible 
to  alter  the  poBition.  lie  had  snch  an  absolute 
Command  of  his  muscles  and  joints,  that  he  could 
ahno&t  disjoint  his  whole  body ;  so  that  he  once 
imposed  on  the  fiinious  Mullens,  by  his  disten- 
tions, in  such  a  manner  that  he  refused  to  under- 
take his  cure;  but,  to  the  nnnzement  of  the 
physician,  no  sooner  had  he  given  over  his  pa- 
tient, thm  he  snir  him  nstoie  himself  to  the 
figure  and  condition  of  n  jj^per  mail,  with  no 
distortion  about  hira. 

JOINT-FELLON.    See  Rdecmatism. 

JOINT- STOCK  OOUPANIBS.  Where  any 
bnmch  of  business  requires  a  greater  capital  to 
prospfiitp  it  with  advantage  than  can  ordinnrily 
be  iuruished  by  an  individual,  or  by  a  number  of 
iadividttali  aotnally  engaged  in  oondnoting  it,  or 
where  the  business  is  attended  with  great  risks, 
and  may,  as  events  turn  out,  be  very  profitable, 
or  result  in  great  losses,  as  in  the  case  of  insur- 
ance, it  is  denrable  that  the  hnrs  shoold  give 
facility  to  tlie  combination  of  the  contributions 
of  nameroas  persons,  in  great  or  small  amoontS) 
to  make  up  the  requisite  capital 

The  first  and  most  obviooa  oombination  for 
purposes  of  business,  is  that  of  oo-partnershipe, 
whereby  each  of  the  members  renders  himself 
answerable,  in  tolidOf  or  abdolutely,  and  to  the 
full  extent,  on  all  contracts  made  by  the  com- 
pany. This  is  a  sort  of  association,  existing  in 
all  places ;  but  if  the  business  to  be  conducted 
be  of  the  descriptions  above  mentioned,  the  co- 
partnership is  not  a  convenient  mode  of  aasooiar 
tion,  since  the  capital  contributed  by  many  must 
necessarily  be  managed  by  a  few  ;  and  therefore, 
\  if  each  moraber  is  liable,  in  soiido,  on  the  con- 
tracts of  the  company,  the  fortune  of  each  is  put 
in  jeopardy,  by  ever  so  small  a  contribution  to 
the  joint-stock.  This  must  operate,  of  course,  to 
discourage  useful  undertakings  on  a  large  scale, 
and  even  if  it  did  not,  it  might  still  be  tery  im- 
portant to  provide  for  associations,  with  a  limited 
liability  of  the  individual  members,  8ince  the 
ruin  of  any  individual  will  necessarily  atTect 
others  to  a  greater  or  leas  extent.  The  shocks, 
and  tndividnal  derangements  and  reverses,  which 
are  necessarily  incident  to  enterprises  of  industry 
and  trade,  make  it  very  desirable  to  secure,  by 


some  modes  of  asso -bt'ton,  an  apportionmett  of 
risks,  losses  and  gaiu&  among  a  great  number. 
This  is  done  by  means  of  private  corp(aati(ioi,  i 
joint-atook  companies^  and  limited  cofsrtasr 

ships. 

In  regard  to  the  two  first  descriptions  of  ai»o- 
ciation,  it  is  not  always  the  purpose  of  thd: 
institntion  to  Isssit  the  rsqionsibility  of  the  ; 
mcraberg.    In  the  case  of  towns,  for  imtaow 
and  so  in  regard  to  some  other  load  corporations, 
an  execution,  issuing  on  a  judgment  reooTend 
against  the  corpotatioo,  may  be  levied  apoa  Oe 
property  of  any  member.    So,  in  ""■nrr.c  inslancef. 
the  individual  members  of  banking  or  manufac- 
turing corporations  are  liable  absolutely,  sad 
without  limit,  for  the  debts  of  the  esispsay: 
but,  in  general,  in  both  corporations  and  joint- 
stock  companies,  only  the  capital  stock  is  luble 
for  the  contracts  of  the  company.  Each  member 
pays  in  his  amonnt  of  this  stodc,  which  he  Insvt 
to  be  subject  to  the  risks  of  the  business  to  be 
pursued.    He  can  estimate  precisely,  therefore 
the  extent,  the  utm<i8t  limit,  of  his  bamd  u 
the  most  nnfhvoiiiable  event.  Witii  this  liioHi^ ' 
tion,  many  will  be  ready  to  embark  their  capital 
in  enterprises  attended  with  the  chances  of  great 
gain,  or  losses,  according  to  the  event,  who  wodd  j 
be  quite  nnwiUing  to  take  the  haaaid  of  benf 
individnally  liable  for  the  whete  ameaat  of  the 
losses  of  the  whole  ooncem,  or  of  gnarantwic^ 
the  responsibility  of  the  other  members  of  the 
company  as  copartneit.  In  this  way,  enterpriM  ' 
conducive  to  the  general  i)rosperity  sie  ' 
moted,  which  individoals  would  not  otiuffwiN  ' 
engage  in.  I 

Formerly,  when  tim  pnreniti  of  ooiaBiwce , 
were  less  systematically  conducted,  and  its  ritks  | 
and  its  profits  more  uncertain,  commercial  joint- 
Stock  companies  were  much  more  frequent  than 
at  present.  These  oompaniea  were  fitvourcd  Iqr 
governments,  in  the  fiitt  plao^  as  promoUsf  ; 
trade;  in  the  second,  as  the  means  of  raisin? » 
revenue.   The  government  granted  to  a  oerum 
company,  or  to  certain  persons,  the  esdsiw  ' 
right  to  carry  on  a  certain  branch  of  In^  f  j 
production,  for  a  certain  time,  or  within  cert^  1 
limits.   The  company  paid  the  goveromeot  for 
this  privilege,  intending,  of  course,  to  indemnify 
thenwdves  by  their  profits.    Tbey  paid  a  tai 
with  the  intention  of  reimbursing  them9clvc*.ju>t 
as  an  importer  pays  duties  on  his  goods,  intend-  ^ 
ing  to  charge  the  amount,  with  a  proiit,  ia  ^ 
price  to  the  eonsnmw.  It  was  in  qipositMQ  is  { 
these  monopolies  that  the  doctrines  of  firee  tradf. 
as  they  are  called,  originated  ;  and,  considered  ^ 
iu  reference  to  such  monopolies,  those  dsdwt 
are  nndoobtedly  jnst,  and  so  nnivemlly  held  to 
lie ;  but  they  are  extended  by  many  much  htn-d 
these  limits.    "Where  only  the  fund  is  liaWi'.aud 
not  the  individuals  who  contribute  it,  no  injas- 
tice  is  done  to  the  orediton  of  the  ooniisB;, 
provided  the  law  secures  the  actual  payniMt  of 
the  fond ;  for  if  a  pefson  gives  credit  to  »  «^ 
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tain  fund,  knowing  the  risks  to  which  it  is  cx- 1 

'  poeed  by  the  kind  of  business  in  which  it  is  i 
emWked,  he  has  no  groond  of  dimtiifeetton 

j  with  the  members  of  the  company,  or  the  laws, 
though  this  fund  should  prove  to  be  insolvent. 
This  is  the  most  limited  responsilniity  of  the 
eoDteibotofs  ti>  »  joint^todc.  In  other  aisooiBr 
lions  of  this  kind,  the  contributors  are  liaUe  to 
a  certain  amount  for  the  debts  of  the  concern; 
as,  for  instance,  to  an  ;Mlditional  amount  equal 
to  that  of  their  lespeetive  thnrei  of  stock;  or 
ench  b  liable  for  his  proportion  of  the  debts, 
according  to  that  of  his  stock.  There  are  also, 
in  the  different  associations  of  this  description, 
under  the  hnrt  of  diffmnt  oonntries,  varioni 
conditions  on  which  the  liability  depends ;  and 
alw  ^-urious  conditirvnp,  which  must  be  complied 
with,  in  managing  the  concerns  of  the  oompany. 
in  Older  to  keep  within  tlie  limit  of  the  modified 
responrifaility.  Still  another  descripti  n  of  joint- 
stock  companies  is  that  of  limited  copartnerships, 
or  companies  in  which  one  or  more  of  the  mem- 
here  are  liahle  in  talido,  and  the  othere  no  ottker- 
wise  liable  than  for  the  loei  of  the  prop<»lioB  of 
cnpit^l  which  they  have  put  into  the  concern. 
This  is  uniting  in  the  same  compaay  the  cbarao- 
terletioe  of  n  oorporation  with  the  meet  Hmited 
feeponrifaility  of  individual  members,  and  those 

I   of  a  copartnership  with  an  unlimited  individual 

I  liability.  The  evident  advantages  of  limited  co- 
partnerdiips,  by  giving  enoonngement  to  per- 

j  Bone  depmding  on  income,  and  not  devoting 
themselves  per^onnlly  to  the  prop^cution  of  ac- 
tive business,  to  devote  their  capital  to  produc- 
tion and  trade,  without  subjecting  them  to  nn- 
limited  nsponsibility,  recommend  them  to  adop- 
tion in  every  code  of  la^vp  Tin;  French  cod" 
contains  such  a  provision,  but  none  such  has  here- 
tofore been  adopted  in  the  English  laws,  nor  are 
BOoh  aieoeiations  provided  for  generally  in  the 
United  States,  though  a  law  to  this  cflTect  hris 
been  passed  in  New  Y'ork.  Joint-sio^]^  compa- 
nies, whatever  may  be  their  form,  and  however 
extensive  or  limited  may  he  tiie  Uelnlity  of  the 
ineniberg,  are  Bubject  to  one  abnse,  which  grows 
o<it  of  their  very  nature  and  constitution,  and 
cannot,  therefore,  be  wholly  prevented.  They 
are  liahle  to  be  aed,  hy  frandnknl  or  oivvr  lan* 
guine  people,  as  bubbles.  The  fact  of  their  being 
subject  to  snch  perversion,  produces  a  strong  and 
ttiyust  prejudice  agamst  them  in  the  minds  of 
nany  penone.  There  is  no  initttntioa  or  ibm 
of  association  that  is  free  from  abuses  and  per- 
versions. The  engines  of  greatest  powrr  act  the 
most  destructively  when  their  powers  are  wron^y 
direeled,  or  when  thej  are  deranged  in  their  ao> 
tion ;  but  this  ii  no  gronnd  of  argument  against 

;  making  use  of  them.    It  is  only  a  reason  for 

'  precautions  and  regulations. 

JOINT  TENANTa  are  theee  that  hold  lands 
er  tenements  by  one  title,  without  partition. 
The  creation  of  an  estate  in  joint  tenancy  de- 
pends on  tiie  wording  of  the  deed  or  devise  by 


which  tbo  tenant  claims  title,  and  cannot  arise 
by  act  of  law.  If  any  estate  be  given  to  a  plu- 
rality of  persons,  without  addii^  any  mtrietive, 
exclusive,  or  explanatory  words,  this  makes  them 
immediately  joint  tenants  in  fee  of  the  lands.  If 
there  be  two  juiut  tenants,  and  one  release  the 
other,  this  passse  a  fee  without  the  word  heirs. 
Joint  tenants  may  make  partition*  The  one 
party  may  compel  the  other  to  make  partition, 
which  must  bo  by  deed ;  that  is  to  say,  all  the 
parties  most,  by  deed,  actually  oonwy  and  assiue 
U>  each  other  the  several  estates  which  they  are 
to  take  and  enjoy  severally  and  $ieparately.  J oint 
tenants  must  jointly  implead  and  be  Jointly  im- 
pleaded with  others.  If  one  joint  tenant  reltase 
to  join  in  an  action,  he  may  he  suinuioned  and 
severed ;  but  if  the  person  severed  die,  the  writ 
abates  in  real  actions,  but  not  in  personal  and 
raized  aetiene. 

JOISTGL  The  timber  beams  used  to  support 
floors  are  called  j0ist.f,  or  sometimes  Jtoor-JoisU, 
to  distinguish  them  from  those  used  for  ceilings^ 
whieh  are  oalled  mling-joid$.  Oolings  are, 
however,  very  frequently  formed  upon  the  under 
sides  of  the  floor-joist?,  when,  of  coTirpe,  pcpnnte 
ceiling-joists  become  unnecessary.  When  the 
span  to  be  floored  over  does  not  require  joists  of 
greater  length  than  from  ten  to  fifteen  feet,  the 
joists  are  simply  pneces  of  timber  laid  from  one 
wall  or  support  to  another ;  and  such  joists  are 
always  thinner  than  they  are  hi^  or  deep.  Of 
course  it  is  quite  necessary  that  aU  their  upper 
sides  should  be  jMirfectly  flat  and  level,  that  they 
may  afford  an  even  bearing  for  boards  to  be  put 
upon  then;  and  as  the  width  of  scantlings  is 
seldom  attended  to  by  sawyers  with  snob  preci- 
si^n  as  to  render  thera  fit  for  this  ptrrpose,  the 
necessary  equality  of  depth  and  consequent  even 
surface  is  produoed  by  cutting  away  parts  of 
their  nnder  surfaces,  where  they  take  their  bear* 
ings  upon  the  bond  timbers,  templates  or  breast- 
summer,  prepared  to  receive  them;  for  floor- 
joists  ought  not  to  rest  on  brick-work,  but  oq  a 
plate  of  timber  worked  into  the  brides  to  reeeive 
them.  When  the  size  of  openings  is  larger,  the 
middle  of  the  line  of  joists  will  require  support, 
and  this  is  obtained  by  tme  or  more  ^irdtrt  or 
whole  tirabeta  paasinf  from  one  side  of  the  buildr 
ing  to  the  other.  Girders  are  differently  disposed 
according  to  tlie  nature  of  the  building  to  be 
produced ;  but  they  should  always  be  die  square, 
and  their  ends  liiould  reet  on  tempbtes  of  wood, 
or  cast  iron  worked  into  the  side  walls.  In  rooms 
that  are  longer  in  one  direction  than  in  another, 
the  girders  should  always  extend  between  the 
tw»  nearest  waHi^  and  they  ought  not  to  be 
scarfed^  but  should,  if  possible,  be  formed  of  sin- 
gle pieces  of  timber.  In  mills,  store-houses,  manu- 
iiactories,  and  such  buildings,  where  strength 
rather  than  beanty  is  required,  the  jouts  are 
usually  merely  laid  across  the  top  of  the  girder, 
at  right  angles  to  its  direction,  with  n<>  other 
preparation  than  merely  notching  their  under 
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edges  down  upon  the  top  of  the  girder  to  such 
an  extent  as  will  produce  an  even  surface  for  the 
)»oarding  when  placed  on  their  tops.  Or  soine- 
times  the  tops  of  the  girders  and  bottoms  of  the 
joists  are  notched  or  halved  into  each  other, 
which  prevents  both  from  shifting  out  of  their 
places.  This  construction,  however,  interferes 
materially  with  the  headway  in  rooms,  and  causes 
the  building  to  be  higher  than  it  otherwise  need 
be,  particularly  if  ceilings  have  to  be  made  under 
the  Hours. — MiUiiigton. 

JONESIA.  A  small  genus  of  East  Indian  or- 
namental plants,  of  the  leguminous  order.  The 
Asoca  or  pinnated  species,  J.  Asoca,  or  ]>in- 
nata,  is  a  small  evergreen  tree,  of  naturally  almut 
2o  feet  in  height ;  and  was  introduced  about  half 
a  century  ago  to  the  hothouses  of  Britain.  Its 
outline  and  foliage  are  handsome  ;  and  its  flowers 
are  magnificent,  and  exhibit  a  brilliant  diversity 
of  orange-scarlet,  pale-yellow,  and  bright  orange 
tints.  This  plant  is  held  in  the  highest  venera- 
tion by  the  Hindoos;  and  it  also  occurs  in  great 
abundance  in  Ceylon.  It  is  propagated  from  cut- 
tings ;  and  it  loves  a  soil  of  peaty  loam. — A  climb- 
ing species,  with  prevailingly  orange-coloured 
flowers,  •/.  scand^ns,  was  introduced  to  Britain 
about  27  years  ago. 

J ONQUIL.  Several  species  of  hardy,  bulbous- 
rooted,  yellow-flowered,  ornamental  plants,  of  the 
daffodil  group  of  amaryllidetD.  They  are  so  well- 
known  as  not  to  require  description  ;  yet  may  be 
popularly  characterised  as  smaller  and  of  more 
delicate  appearance  than  any  of  the  varieties  of 
the  daffodil,  and  as  having  a  sort  of  rush-shaped 
leaves.  The  largo  jonquil,  yarcimu  jonf/uMa,  is 
a  native  of  Spain,  and  was  introduced  to  Britain 
toward  the  close  of  the  16th  century,  and  has 
long  been  one  of  the  most  generally  diffused  bul- 
bous-rooted plants  of  the  flower  border.  Two 
varieties  of  it  are  in  cultivation, — the  normal 
plant,  about  9  or  10  inches  high,  and  the  double- 
flowered  large  jonquil,  about  12  or  14  inches 
high, — both  flowering  in  April  and  May,  and 
usually  coming  into  bloom  a  little  earlier  than 
the  small  jonquil.  —  The  three -lobed  and  the 
sweet-scented  species,  Natxuttu  trilobut  and  Nar- 
ei*»u»  odoriu,  were  introduced  in  the  same  year, 
1629,  from  the  south  of  Europe,  and  have  both 
an  average  height  of  from  10  to  14  inches;  and 
they  are  frequently  confounded  with  each  other, 
and  have  been  regarded  by  some  botanists  as 
two  varieties  of  one  species,  under  the  name  of 
AarcuMJM  calatAinut.  The  sweet-scented  is  de- 
servedly a  general  favourite. — The  small  jonquil, 
Narcisaiit  punlltu,  was  introduced  to  Britain 
only  about  30  years  ago,  and  has  usually  a  height 
of  about  6  inches;  and  a  double  variety  of  it, 
N.  p.  }^fnu«,  is  known  as  Queen  Anne's  jon- 
quil.— The  similar  jonquil,  Xnrcissiui  similis,  is 
about  the  same  height  as  the  small  jonquil. — 
Ilaworth,  in  his  monograph  of  the  narcissi  pro- 
poses to  constitute  Jonquilla  a  separate  genus, 
and  to  asaigu  to  it  four  species  under  the  names 


of  major,  media,  minor,  and  parvicorona;  yet  he 
assigns  some  of  the  true  jonquils  to  another  pro- 
posed genus,  which  he  calls  Philogyne. 

JOSSINIA.  A  genus  of  ornamental,  tropical 
plants,  of  the  myrtle  family.  The  orbicular- 
leaved  species,  J.  orbiculata,  a  white- flowered, 
evergreen  shrub,  of  (i  or  8  feet  in  height,  was  in- 
troduced to  Britain  about  24  years  ago ;  and  a 
nuiuber  of  other  species  are  known. 

JOVE'S- BEARD,— botrvnically  I/j/dnum  Darba- 
Jovii.  A  curious  whitish  fungus,  without  any 
stem,  and  about  a  foot  in  width,  growing  during 
summer  in  the  hollow  of  trees. 

JOVE'S-FRUIT,— botanically  Laurm  Diotpy- 
rus.  A  hardy,  ornamental,  Nortli  American,  de> 
ciduous  shrui),  of  the  laurel  genus.  It  was  in- 
troduced to  Britain  about  35  years  ago ;  and  it 
attains  a  height  of  6  or  8  feet ;  and  is  propagated 
by  layering. 

J  UDAS-TREE,— Iwtanically  Cercit.  A  genus  of 
small,  hardy,  deciduous,  ornamental  trees,  of  the 
ciesalpinia  division  of  the  leguminous  ordor. 

The  common  Judas-tree,  Cercit  JSilujiiatlrHm, 
I  is  a  native  of  the  South  of  Europe,  and  was  in- 
troduced to  Britain  toward  the  close  of  the  Kith 
century.  It  attains  a  height,  in  some  places,  of 
20  or  25  feet,  and  in  others,  of  not  more  than  10 
or  1 2  feet ;  but,  in  all,  it  branches  regularly  from 
the  very  bottom,  and  forms  a  fine  object  for  either 
lawn,  wall,  or  trellis.  Its  stem  is  clothed  with 
a  dark  greyish  bark ;  its  branches  are  few,  irre- 
gular, and  purplish ;  its  leaves  grow  altcrnatelj 
and  in  long  footstalks,  and  are  hoart-shapod, 
roundish,  and  smooth,  pleasantly  verdant  above, 
and  whitish  or  hoary  below ;  its  flowers  come 
out  in  clusters,  on  short  footstalks,  from  the  side 
of  the  branches,  and  have  a  fine  red  or  reddish- 
purple  colour,  and  bloom  in  May  and  June;  and 
its  pods  are  long  and  flat,  but  do  not  ripen  their 
seeds,  or  even  develop  themselves,  in  all  situa- 
tions in  England.  The  flowers  are  eaten  by  gome 
persons  in  salads.  Four  varieties  of  this  plant 
occur  in  pleasure  grounds, — the  white-flowered, 
the  flesh-coloured,  the  small-flowered,  and  the 
broad-podded.  But,  as  all,  in  common  with  the 
normal  plant,  arc  chary  of  propagation  by  layer- 
ing, and  can  be  freely  and  confidently  propagated 
only  from  seeds,  the  varieties  are  rather  accidental 
than  permanent.  The  seeds  ought  to  be  sown  in 
February  or  Marcli,  in  any  well-prepared  but 
unmanured  garden  mould.  The  seedling  plants 
may  be  removed,  in  either  the  first  or  the  second 
spring,  from  the  seed-bed  to  the  nursery ;  and 
there  placed  at  distances  of  one  foot  in  line  and 
two  feet  between  rows,  and  occasionally  pruned 
in  winter  till  finally  transplanted.  The  timber 
of  the  full  grown  tree  takes  a  fine  polish,  and  is 
beautifully  veined  with  black  and  green,  and  in  ' 
consequence  is  much  valued  for  ornamental  work.  | 

The  Red  bud  or  Canadian  Judas-tree,  Cera't 
canadensis,  grows  wild  in  Canada,  Virginia,  and  | 
other  parts  of  North  America,  and  was  infro-  I 
duccd  to  Britain  in  1730.  It  is  commonly  suiailer 
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than  the  preceding  Ppocl-js,  yet  ccjaah  it  in  some  | 
situations.  Its  branches  are  irregular ;  its  leaves 
are  altemato,  oordata,  ud  downy :  and  its  flowers 
have  a  pale  red  colour,  and  begin  to  bloom  in 
spring  before  the  foliage  is  full-grown.   The  orna- 
mental character  of.  this  plant,  tho  uses  of  its 
flowers  ftod  tiniberf  and  the  method  of  propa- 
gating it,  arestrietljrsiinilar  to  those  of  the  com' 
mon  Judas-tree.    Two  vp.rit_'tie8  of  it,  v.ith  re- 
speotively  purple  and  deep  red  dowers,  are  in 
MltiTBtion. 
JUOLANS.   SeeWAi  7. 
JUJITBK, — holAnicMy /Hsypkiu.    A  gpnns  of 
fruiting  and  ornamental  shrube  and  small  trees, 
of  the  bttokthon  ikmily. 
The  tree  jajabOi  Zizyphits  Jajuha,  called  by 
j  Linnteus  Wiamivu  Jnjala,  is  a  largo  evergreen 
'  fruit-shrub  of  India,  and  was  introduced  about 
I  90  jearsa^  to  the  hothoasea  of  Britain.  Its  stem 
is  ramose,  and  natunlly  about  16  or  18  feet  high ; 

I its  brnnches  are  numerous  and  slender,  an-l  have 
a  yellowish  bark,  and  are  armed  at  each  joint 
with  a  single  veeurred  thorn ;  its  leaves  are  heart- 
shaped,  roundish,  and  about  two  inches  in  dia- 
meter, and  arc  clothed  witli  a  yciUowish  down  on 
their  under  surface ;  its  iiowers  come  out  in 
olusters  from  the  wings  of  the  branches,  and  are 
small  and  f  dlowiah,  and  bloom  in  April  and  May ; 
and  its  fruit  are  reddish,  roundish,  and  about  the 
size  of  olives,  and  have  a  pleasant  taste,  and  are 
much  used  by  the  inhabitants  of  India.  A  de- 
oootlon  of  the  root  of  this  plant,  together  with 

several  kinds  of  warm  .seeds,  is  prL's;:ribed  by  the 
Hindou  physician.Ti  as  a  driuk  in  cased  of  fever  and 
uf  bowel  complaints. 
The  oommoii  j^jnbe,  Zhff^u*  wdgaritt  called 

by  Linnaeus  Rfuvnnns  Ziz;/pha.<,  is  a  hardy  deci- 
duous shrub  of  the  southern  parts  of  Europe, 
and  was  iutroduced  upwards  of  two  centuries 

ago  to  Britain.  Its  stem  has  a  height  of  6  or  7 

feet ;  its  branches  are  crooked  and  irregular,  and 
are  armed  at  the  joints  with  pairs  of  strong, 
straight  thorns;  its  leaves  stand  on  short  foot- 
stalks, and  are  dig^tly  serrated  and  about  two 
inches  long  and  one  inch  broad ;  its  flowers  grow 
in  twos  and  threes  on  the  sides  of  the  branches, 
and  are  small  and  yellowish,  and  bloom  in  Au- 
gust and  September;  and  ita  Mt  are  oval- 
shaped  and  about  the  siie  of  middle-rate  plums, 
and  have  a  viscid  touch  and  a  sweetish  taste, 
and  were  formerly  used  in  medicine  as  good 
pectorab  in  oases  of  oouj^  and  pleurisy,  and  are 
now  used  in  Spain  and  Portugal  as  a  coarse 
desert  and  a  dry  sweetmeat  in  winter. 

Four  other  species  which  have  been  introduced 
to  Britain,  all  evergreen  shrubs,  are  more  vt  less 
esteemed  in  their  native  country  for  their  fruit, 
— ^namely,  the  lote-tree,  Zii'jphu*  Lotiu,  formerly 
called  lihamnut  LoluSt  4  or  5  feet  in  height,  from  i 
Africa, — the  white-fruited  jojabe,  Zizi/phiu  al-  I 
bens,  10  or  12  feet  high,  from  China, — the  shin-  | 

jiU^^'^i'  Zi-.iipha.<  niti'ht,  R  or  8  feet  high, 
from  China, — and  tho  .Napeca  plant,  Zii^^ius  \ 


Xitjf-'f.  ir.  or  20  feet  high,  fmrn  Oeylnn. — Two 
iutroduoud  species,  both  hardy  and  shrubby, — 
Z.  Spifup-C^Hitif  aa  arorgrien  from  Egypt,  and 
Z.  i)icurva,  a  deciduous  shrub  from  Kepaul, — 
sometimes  share  with  the  paliuri  the  popular 
name  of  Christ's  -  Thorns.  See  the  article 
CHai8T*8-TH0B«.  About  a  doaea  other  species 
have  been  introduced;  and  about  a  score  more 
are  known. 

JULIBIUSSIK.  HeeAcxcu. 

JULY.  See  OAURnAB. 

JULY-FLOWER.  An  evergreen,  useful,  tro- 
pical tree,  of  the  mimosa  division  of  the  legumi- 
nous order, — variously  called  J'rosopis  JiUifiora, 
Mimosa  pilijlora,  and  Aeada yb&ato,— introduced 
to  British  hothouses  about  46  years  ago  from  the 
West  Indies,  and  att;iining  in  its  native  country  a 
height  of  about  35  feet.  liut  tlie  name  Juiy-tiow- 
er,  though  rame  frequcj^itly  in  the  oomipted  form 
of  gilli  flower,  is  p«^Milarly  applied  to  some  of  the 
ui:uitht.  and  to  all  the  annual  and  biennial  stocks. 

J  UNCAGlN£i£.  A«mall  order  of  endogenous 
plants,  comprising  the  two  genera  triglochin  and 
scheuchzeria,  and  oondsting  wholly  of  small 
and  utterly  unimportant  bog  weeds,  with  grassy 
leaves,  and  greeoish-yeilow  flowers  in  spikes  or 
racemes. 

JUKCUa  See  Rush. 

Jl'NE.    See  Cale.vdar. 

JUNGKllMANXIA.    See  IlrPAxirj:. 

JL'NIPEU.  ,  A  genus  of  ouaiferous,  evergreen 
trees  and  ahniba,  haviikg  imbricated,  seale-like 
leaves,  closely  allied  to  tho  cedar  and  pine,  but 
ditfering  in  iiaving  tlie  scales  of  the  ccme  united, 
and  forming  a  little  berry.  One  species  grows 
wild  in  Britain;  and  nearly  SO  species  have 
been  iutroduced  from  Continental  Europe,  North 
America,  nnd  other  regions.  Two  of  the  species 
are  medicinal;  four  or  tive  arc  vuluabiu  for  their 
timber;  and  all  are  more  or  less  ornamental  in 
pleasure-grounds  and  shrubberies.  Three  species 
from  China,  Barbadoe'*.  and  the  Bermudas  are 
somewhat  tender ;  but  all  the  other  species  are 
quite  hardy.  One  of  the  two  medicinal  species, 
constituting  the  type  of  a  subgenus,  Fbich  com- 
prises more  than  one  half  of  all  the  spcciea,  will 
be  noticed  in  the  article  SAVixa. 

The  common  species,  Jwkiperm  &mmvni»y 
grows  wild  on  the  heaths  and  chalky  hills  (jf 
Britain,  and  of  many  of  the  northern  parts  of 
Continental  Europe.  It  is  naturally  a  low,  rigid, 
exceedingly  brandling  shrub  of  only  5  or  6  feet 
in  height ;  and  is  very  often  so  cropped  and  kept 
down  by  the  browsing  of  sheep  as  not  to  have  a 
height  of  more  than  2  or  3  feet;  but  when 
planted  hi  good  soil,  and  allowed  the  full  benefit 
of  culture,  it  readily  attains  a  height  of  about 
l.**  feet.  T!\p  stem  is  smooth  nnd  stifT;  the  leaves 
are  sessile,  ternary,  entire,  channelled,  narrow, 
sharply-pointed,  glaucous,  and  very  numerous; 
tlie  catkins  are  axillary,  sessile,  solitary,  ovate, 
and  small ;  and  the  fruit,  though  cones,  have  tho 
appearance  and  bear  the  name  of  berries,  and  are 
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globular  and  of  a  l)lackish-purple  colour,  and 
contain  each  three  angular  seeds.  These  berries 
have  a  peculiar  aromatic  terebinthine  odour,  and 
a  pungent,  sweetish,  bitterish  taste ;  and  are 
made  U9e  of  to  impart  their  peculiar  flavour 
to  spirit,  constituting  ffin.  They  are  also  used 
by  brewers  to  give  pungency  to  the  lighter 
kinds  of  beer.  In  some  parts  of  Europe  they 
are  roasted,  ground,  and  used  as  a  sul)8titute 
for  coffee.  They  are  also  used  in  Sweden  and 
in  Germany  as  a  conserve,  and  as  a  culinary 
spice,  and  especially  to  give  flavour  to  sour- 
crout.  Like  all  plants  uf  the  terebinthinate 
class,  they  have  a  decidedly  diuretic  property, 
and  they  are  much  used  as  diuretic  medicines. 
The  oil  of  juniper,  if  mixed  with  nut-oil,  forms 
an  excellent  varnish  for  pictures,  wood-work, 
and  iron,  which  it  preserves  from  rust.  From 
the  bark  exudes  a  resinous  gum,  known  by  the 
name  of  ffum  aandarach.  It  is  in  small,  yellow 
pieces,  very  brittle  and  inflammable,  and  of  a 
pungent,  aromatic  taste.  ■  When  finely  powdered 
and  sifted,  it  constitutes  the  substance  so  well 
known  under  the  name  of  pounce.  It  is  also 
used  by  painters  in  the  preparation  of  varnish, 
especially  of  the  kind  termed  vernLc. — Four  per- 
manent auid  well-defined  varieties  of  the  common 
juniper  are  in  cultivation, — the  fruticose,  J.  c. 
/ruikata,  a  native  of  Britain,  and  naturally  about 
the  same  height  as  the  normal  plant ;  the  Swed- 
ish juniper,  J.  c.  gueciea,  introduced  from  the 
north  of  Europe,  and  naturally  twice  or  thrice 
the  height  of  the  normal  plant ;  the  oblong- 
fruited  juniper,  J.  e.  oblonga,  about  5  or  6  feet 
high,  and  introduced  from  France;  and  the 
dwarf  juniper,  only  2  or  3  feet  high,  and  intro- 
duced from  Siberia. 

The  Virginian  juniper,  or  red  cedar,  Junij^enu 
Virginiana,  is  frequent  throughout  the  United 
States,  from  near  lat.  45°  to  the  point  of  Florida, 
and  westward  as  far  as  the  Rocky  mountains. 
It  does  not  attain  large  dimensions,  ordinarily 
not  exceeding  30  feet  in  height,  but  is  highly 
esteemed  for  the  durability  and  lightness  of  the 
wood,  which  is  employed  in  the  upp>er  part  of  the 
frames  of  vessels,  for  posts,  &c.,  and  is  also  an 
article  of  export  to  England.  So  little  regard 
has  been  paid  to  the  preservation  of  this  tree, 
and  such  has  been  the  demand  for  the  timber, 
that  it  is  now  not  easily  obtained,  and  is  becom- 
ing scarcer  every  day.  The  farther  south  and 
the  more  barren  the  soil  in  which  it  grows,  the 
better  is  the  quality  of  the  wood.  The  red  cedar. 
In  many  places,  appears  as  the  pioneer  of  the 
American  forest,  fixing  upon  dry  and  exposed 
situations,  and  fostering  beneath  its  shade  young 
trees  of  various  species,  till  it  is  finally  overtopped 
by  them,  and  in  its  turn  disappears.  This  spe- 
cies was  introduced  to  Britain  a  little  after  the 
middle  of  the  17th  century.  Two  small  or 
shrubby  varieties  of  it,  the  humble  and  the 
Carolinian,  and  many  small  seedling  subvarie- 
ties>  are  cultivated  for  ornament. 
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The  Spanish  juniper,  or  sharp  cedar,  Juniper- 
tu  oxi/cedrus,  was  introduced  to  Britain  upwards 
of  a  century  ago  from  Spain.  It  readily  rises  on 
good  soils  to  the  height  of  15  or  16  feet;  and,  if 
not  crowded  with  other  trees,  and  left  untouched 
from  the  first  planting,  it  will  feather  from  the 
bottom  to  the  top,  and  become  a  very  beautiful 
oljject.  Its  leaves  are  awl-shaped,  very  short 
and  sharp-pointed,  and  spread  finely  open,  and 
give  the  plant  a  handsome  appearance ;  its  cat- 
kins appear  in  May  and  J une ;  and  its  cones  or 
berries  are  large  and  reddish,  and  very  elegant. 

The  incense-bearing  juniper,  sometimes  shar- 
ing with  the  preceding  species  the  name  of  Span- 
ish cedar,  Junij>enu  thurifera,  was  introduced  to 
Britain  from  the  south  of  Europe  about  the  mid- 
dle of  last  century.  It  equals  the  Virginian 
juniper  in  height,  and  is  considcraUy  taller  than 
the  tallest  of  the  other  junipers.  It  is  a  beauti- 
ful, regular-growing  tree ;  and  rises  in  a  conicaL 
form ;  and,  if  allowed  good  treatment,  will  readily 
soar  up,  on  a  pleasure-ground,  to  the  height  of 
more  than  3()  feet.  Its  leaves  are  imbricated, 
and  lie  over  one  another  four  ways,  and  are 
acute  and  of  a  fine  green  colour ;  and  its  berries 
are  very  large  and  of  a  fine  black  colour,  and 
adorn  the  young  branches  in  great  plenty,  and 
combine  with  the  foliage  to  produce  a  deeply 
pleasing  effect. 

The  Bermudean  cedar,  Junijteriu  Bermitdiana, 
was  introduced  to  Britain  in  the  latter  part  of 
the  17th  century.  It  figures  in  this  country 
only  as  a  half-tender  and  somewhat  rare  shrub  ; 
but,  in  the  Bermudas  and  in  Continental  Amer- 
ica, it  is  a  considerable  timber  tree,  and  has  beea 
in  requisition,  not  only  for  wainscotting  and 
cabinet-work,  but  even  for  ship-building.  The 
wood  of  it  has  a  peculiarly  aromatic  smell ;  and 
is  imported  from  th«  Bermudas ;  and,  among 
other  uses,  is  etuployed  in  the  mauufactuxe  of 
black-lead  pencils. 

JUPITER'S  BEARD.   See  Kidmt  Vetch. 

JURY.  The  right  of  punishing  is  inseparuble 
from  the  execvtive  power  in  a  state ;  but,  since 
the  penal  authority  has  to  decide  respecting  the 
property,  freedom  and  life  of  citizcas,  the  execu- 
tive or  highest  power  may  easily  degenerate  into 
despotism,  and  the  relation  of  the  citizen  to  the 
government,  into  slavery,  if  it  can  punish  at  wilL 
It  consequently  becomes  an  object  to  deprive  the 
government  of  the  will  and  power  to  punish  un- 
justly. Now,  sinee,  in  every  case  of  punish- 
ment, a  double  question  is  to  be  answered — first, 
whether  the  accused  committed  the  act  witk 
which  he  is  charged, — and,  secondly,  if  he  is 
guilty,  what  consequences  do  the  laws  attach  to 
the  deed,  and  what  punishment  must  be  in- 
flicted— the  executive  power  will  be  sufficiently 
restricted,  if  we  leave  it  to  answer  merely  the 
last  question,  and  leave  the  decision  of  the  first 
to  a  separate,  independent  authority.  This  can 
neither  be  limited  to  single  individuals,  nor  to  % 
permanent  college.   Both  are  too  much  subject 
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to  the  influcncea  of  the  supreme  power.  The 
mass  of  the  people,  alone,  is  not  tn  }>p  corrupted. 
But,  since  the  mass  uf  the  people  cannot  sit  ia 
judgment,  and  it  is  alio  known  how  littlo  impar- 
tial justice  is  to  ho  expected  from  the  multitude, 
•when  their  own  interest  i8  concerned,  thin  agency 
must  be  committed  to  sworn  euUstituteSi  chosen 
for  aingla  caaea,  or  only  for  short  pariodi,  in  order 
that  the  popular  tribunal  may  not  degenerate 
into  an  pstablished  office.  These  substitutes,  as 
they  are  not  determined  beforehand,  cannot  be- 
come the  object  of  eormpting  inilnenoafl^  which, 
though  they  may  find  access  with  loma^  hardlj 
cnn  with  all.  In  these  views  lie  the  foundation 
and  essence  of  juries ;  namely,  of  the  petty  jury 
in  England,  and  of  the  jury  de  jngemerU,  in  imi- 
tation of  it»  among  the  French. 

The  Origin  of  the  Tried  by  Jun/. — It  ha.s  bf»'>n 
traced  back  by  antiquarians  to  a  very  early  pe- 
riod la  BnglhAi  history,  and  seems,  indeed,  in 
some  fonn,  if  not  coSval  with  the  origin  of  the 
civil  government  in  England,  at  least  to  have 
been  used  time  out  of  mind  in  that  kingdom.  It 
is  lost  among  the  early  Saxon  colonies ;  and  pro- 
bably was  derived  from  the  mode  of  administer- 
ing justice  by  the  peers  of  the  litigant  parti in 
the  feudal  institutions  of  Italy,  France,  and  Ger- 
many. Mr.  Jnstioa  Blackstone  oonalden  that 
this  tribonal  was  univenally  establidied  among 
all  the  northern  nations,  and  po  interwoven  with 
their  very  constitution,  that  the  earliest  accounts 
of  tiie  one  give  us  also  some  ttaoea  of  the  other. 
Mr.  Wynne  seems  to  entertain  a  different  opinion, 
and,  after  statinp  thnt  it'^  nrirrin  is  obscure,  he 
asserts,  that  it  is  the  noblest  form  of  policy  that 
was  ever  invented  on  earth,  and  comes  nearest 
the  impartiality  of  heaven.  But,  whatever  may 
be  the  origin  of  the  trial,  it  is  of  very  high  anti- 
quity. And  Magna  Charta  referred  to  it  as  an 
existing  institution,  and  provided  that  no  person 
should  be  hurt,  either  in  his  person  or  property, 
unless  by  the  j\idgmcnt  of  his  peers  or  the  laws 
of  the  realm  (nui  per  IfgaU  judicium  jMuium 
tuorum  vd  per  Ugem  terrce). 

7%»  i^^ma  Kintb  of  JWrftflM-Jiifica  are  of 
two  sorts,  viz.  grand  juries  and  petty  juries.  The 
ffirmcr  may  consist  of  any  nuinlKT  nmre  than 
twelve,  and  less  than  twenty-four  persons.  The 
office  c^tbe  grand  jury  ia  to  aeonse  petwrna  who 
are  supposed  to  be  guilty  of  an  offence.  It  may, 
therefore,  properly  be  called  the  jurif  of  accum- 
Uun.  The  petty  or  petit  jury  consists  of  twelve 
penona  only,  and  may  properly  he  caBed  the 
jury  of  trials,  both  in  civil  and  criminal  cases. 

The  Orand  Junj. — We  shall  first  consider  the 
organization,  functions,  and  proceedings  of  the 
grand  jury.  The  modo  of  aconsation  ia  by  a 
written  statement  in  solemn  form,  describing  the 
offence,  with  all  the  propor  accompaniments  of 
time  and  circumstances,  and  certainty  of  act  and 
person,  which  is  called  an  vndUtmadf  or  by  a 
node  less  formal  (wUcih  is  usually  the  sponta- 
aeoQS  act  of  the  gnmd  jury),  called  n  jMWMnf^^ 


and  which  is  afterwards  put  into  solemn  form 
by  some  proper  officer.    No  indictment  or  pre- 
sentment can  be  wade  except  by  the  concurrence 
of  at  least  twdvo  of  the  jurora.  The  grand  juiy 
may  accuse  upon  their  own  knowledge ;  but  it  is 
generally  done  upon  the  testimony  of  witnesRes 
under  oath,  and  other  evidence  produced  and 
heard  helbre  them.  The  proceedings  of  the  grand 
jury  are,  in  the  first  instance,  at  the  instigation 
of  the  government  or  other  prosecutor,  and  are 
ex  parte,  and  in  secret  deliberation.  The  accused 
has  no  knowledge  of,  nor  right  to  interlere  with, 
their  proceedings.    If  they  find  the  accusation 
true  (which  is  usually  drawn  up  in  form  liy  the 
public  prosecutor),  they  write  upon  the  indict- 
ment the  words  "  a  tine  biQ,"  which  is  signed  by 
the  foreman,  or  chief  of  the  grand  jury,  and  is 
presented  to  the  court  puVjlicly,  and  in  the  pre- 
sence of  all  the  jurors.   It  the  indictment  is  not 
proved  to  the  satiafiMition  of  the  grand  jury,  the 
word  ** iynoramus^'  (we  are  ignorant),  or  "not  a 
true  bill,"  or  "not  found,"  is  written  on  it  by  the 
gnmd  jury,  or  by  their  foreman,  and  it  is  then, 
in  oommon  parlance,  said  to  be  iynoredf  and  the 
accusation  is  dismissed,  as  unfounded.  When 
the  grand  jury  return  an  indictment  as  a  true 
bill  (biila  vera),  the  indictment  is  said  to  be 
fMtnd,  and  the  party  standa  indicted,  and  may  be 
required  to  be  put  upon  his  trial.   When  the 
indictment  is  ni^t  f(  iiinl,  or  is  dccLired  to  be  not 
true,  the  accused,  if  he  is  in  custody,  or  has  been 
in  any  way  required  to  appear  at  tiia  ooort,  and 
answer  to  any  accusation  against  him,  ia  entitled 
to  be  discharged,  or  dismissed  from  any  further 
inquiry  or  attendance  before  the  court.  Every 
public  offence  may  be  properly  the  sabjeet  of  an 
indictment,  and  taken  cognizance  of  by  tlic  grand 
jury  of  flie  county  within  which  it  13  committed. 
But  there  is  another  mode  of  proceeding  at  the 
common  law,  at  the  suit  of  the  king,  called  an 
informationj  which  is  similar  to  an  indictment, 
except  that  it  is  not  found  by  tht  prand  jury, 
and  is  hied,  ex  ojicio,  by  the  proper  officer  of  the 
government.    An  information  cannot  be  filed 
except  in  caasa  of  aiere  ntodaneanoTs,  <»■  offences 
not  capital ;  for,  '.vhenever  any  capital  offence  is 
charged  against  a  party,  he  cannot  be  put  upon 
his  trial  unless  the  accusation  be  made  by  the 
grand  jury  hy  indictment. 

The  functions  being  such  as  we  have  stated,  it 
is  obvious  that  the  duties  recjuire  preat  care  in 
the  selection  of  the  persons  who  arc  to  serve  as 
grand  jurors.  A  pvaoqit,  oomnonly  called  a  a^ 
nire  facias,  issues  to  the  sheriff  of  every  county, 
some  time  before  any  court  of  criminal  jurisdic- 
tion is  held  therein,  requiring  him  to  summon 
twenty-four  good  and  kwflil  men  of  hia  county 
to  attend  the  court,  to  inquire  into,  and  present 
all  offences  committed  within  the  body  of  the 
county.  At  the  common  law,  these  grand  jurors 
are  requited  to  bo  ftediddert  of  the  county,  and 
in  England,  where  the  dieriff  makes  the  selection, 
they  are  oraally  gentlemea  of  the  first  respect*' 
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bility  in  tho  county.  In  the  United  Stntcs,  dif- 
ferent modes  prevail  in  different  6tatt*s  in  the 
selection  of  grand  jururs.  In  some,  the  grand 
jurors  are  chosen,  as  in  England,  by  the  sheriffs; 
in  others,  as  in  the  New  England  States,  the 
grand  jurors  are  drawn  by  the  town  officers,  from 
boxes  containing  the  names  of  all  the  persons 
qualified  to  serve,  from  time  to  time,  and  in  such 
numbers  as  are  required ;  and  the  names  so 
drawn  are  returned  to  the  sheriff,  and  by  him  to 
the  court.  But,  in  whatever  way  tho  grand 
jurors  are  selected,  their  names  are  returned  on 
a  piece  of  parchment  or  paper,  by  the  Fheriff, 
which  is  called  a  pand,  and  as  many  of  them  as 
appear  in  court  are  sworn  on  the  grand  jury,  not 
exceeding  twenty-three,  so  that  twelve  may  con- 
stitute a  majority.  Their  oath  is,  in  substance, 
that  they  will  diligently  inquire  and  true  pre- 
sentment make  of  all  offences  committed  within 
the  county  ;  that  tho  government's  counsel,  that 
of  their  fellows,  and  their  own,  they  will  keep 
secret ;  that  they  will  present  no  man  for  envy 
or  malice ;  neither  will  they  leave  any  «me  un- 
presented  from  fear,  favour,  affection,  or  hope  of 
reward ;  but  that  they  will  present  things  truly 
as  they  come  to  their  knowledge,  according  to 
their  best  understanding.  Usually,  the  presiding 
judge  of  tho  court  instructs  them  in  the  matters 
which  are  within  their  jurisdiction,  by  delivering 
to  them  a  charge,  containing  a  summary  of  the 
offences  and  other  business  which  njay  come  be- 
fore them.  They  then  retire  to  their  room,  and 
sit,  ns  has  l)een  said,  in  secret,  hearing  evidence 
in  favour  of  the  prosecution  only,  as  the  main 
question  before  them  is,  whether  the  party  ac- 
cused ought  to  be  put  upon  hia  trial  to  answer 
the  accusation.  But  they  are  always  bound  to 
act  upon  legal  evidence,  and  are  instructed  that 
they  ought  not  to  find  an  indictment  unless  upon 
their  oaths  they  are  persuaded,  so  far  as  the  evi- 
dence goes,  that  tho  accusation  ia  true.  It  has 
been  already  stated,  that  the  grand  jury  is  to  in- 
quire only  into  crimes  committed  in  tho  county 
for  which  they  sit.  And  this  is  regularly  true 
at  the  common  law,  for  no  man  was  bound  to 
answer  for  any  crime  but  before  his  peers  in  the 
county  and  neighbourhood  where  it  was  commit- 
ted. But,  by  sundry  statutes,  both  in  England 
and  America,  some  offences,  not  committed  with- 
in a  county,  have,  to  prevent  a  defect  of  justice, 
been  made  cognizable  therein.  To  enumerate 
these  offences  would  occupy  too  large  a  space ; 
and  probably  no  two  states  in  the  Union  have 
enacted  precisely  the  same  provisions.  There 
arc  proper  powers  vested  in  the  courts  to  comftel 
the  attendance  of  grand  jurors  ;  and  if  any  arc 
returned  who  are  not  qualified,  they  may  be  ex- 
cluded from  the  panel ;  and  if  an  indictment  be 
found  by  persons  not  qualified,  the  accused  may 
except  to  it  on  this  account.  Thus  careful  has 
the  law  been,  in  the  original  selection  of  grand 
jurors,  who  are  supposed,  and  indeed  required, 
to  be  men  of  integrity,  impartiality,  and  intelli- 


gence, and  above  all  just  objection.  And  thus  > 
body  of  men,  brought  together  for  the  occasion, 
and  for  that  only,  arc  placed  between  the  govern- 
ment and  the  citizen,  as  a  shield  against  oppres- 
sion and  injury,  and  to  afford  a  reasonable  pro- 
tection to  him,  if  he  be  not  justly  suspected  of  a 
crime. 

Petti/  or  Petit  J un'es. — These  consist,  as  has  been 
already  said,  of  12  persons,  and  no  more,  for  the 
trial  of  all  criminal  offences,  and  of  all  issues  of 
fact  in  civil  cases  at  the  common  law.  There  are 
some  peculiar  modes  of  trial  by  jury  in  England, 
where  a  larger  number  than  12  is  required,  which 
may  be  called  the  e.rtraordinarif  trial  by  jury ;  as, 
for  instance,  a  grand  assize  for  the  trial  of  issues 
in  writs  of  right,  wliich  consists  of  4  knights  and 
12  other  persons ;  and  the  jury  of  attaint,  to  con- 
vict a  former  jury  of  a  corrupt  verdict,  which 
consists  of  24  jurors.  But  these  modes  of  trial 
are,  at  present,  wholly  disused  in  America ;  and, 
in  England,  that  of  a  jury  of  attaint  has  fallea 
into  neglect,  since  the  general  use  of  the  remedy 
of  moving  for  a  new  trial,  where  the  verdict  is 
unsatisfactory.  And  first,  as  to  the  trial  by  jury 
in  civil  cases.  This  is  generally  confined  to  issues 
of  fact  in  proceedings  at  common  law,  as  contra- 
distinguished from  proceedings  in  equity  and  ad- 
miralty. When,  then,  the  parties  have,  in  their 
written  pleadings,  or  allegations,  come  to  a  fact 
which  is  denied  on  one  side,  and  atlirmed  on  the 
other,  in  a  regular  mode,  the  cause  is  said  to  be 
at  issue,  and  the  fact  in  controversy  is  to  be  as- 
certained by  a  jury.  For  this  purpose,  in  Eng- 
land, a  precept  issues  to  the  sheriff  of  the  proper 
county,  requiring  him  to  select  and  summon  to 
thu  court  at  which  the  trial  is  to  be  had,  a  suit- 
able number  of  jurors,  for  the  trial  of  the  caase ; 
and  he  accordingly  makes  return  of  the  names 
of  the  jurors,  on  a  piece  of  parchment  or  paper 
(thence,  as  before  stated,  called  a  }<inel),  who  are 
compellable  to  attend  at  the  time  and  place  ap- 
pointed. If  the  sheriff  have  any  interest  in  the 
case,  or  is  not  impartial,  or  is  related  to  the 
parties,  the  jurors  are  selected  by  some  other 
proper  officer,  and  usually  by  the  coroner  of  the 
county.  The  qualifications  of  petty  jurors  do  nut 
differ,  generally,  from  those  required  as  to  grand 
jurors,  their  duties  being  equally  important,  and 
requiring  equal  intelligence.  When  the  cause  is 
called  for  trial,  if  all  the  jurors  do  not  appear,  <>r 
any  of  them  are  justly  objected  to  and  set  aside 
(of  which  we  shall  speak  hereafter),  the  deficiency 
may  be  supplied  from  among  the  by-standers, 
having  suitable  qualifications,  which  is  called 
tak  ing  j urors  tUtalibiucircu mstatUih ut,  from  which 
circumstance  the  persons  thus  selected  arc  de- 
nominated ttdt^men.  The  jury,  being  thus  full, 
and  above  objection,  are  sworn  (severally  or  to- 
gether, according  to  the  local  u^age  in  each  state) 
well  and  truly  to  try  the  issue  between  the  par- 
tics,  and  a  true  verdict  to  give  "  according  to  the 
evidence"  (or  "according  to  the  law  and  the  evi- 
dence given  them,''  by  the  local  usage  of  some 


r 

r 

J  Google 


JURY. 


877 


<  states).   In  some  cases,  special  jarics  arc  allowed 
I  to  be  selected,  in  a  puHinihT  mode,  for  the  fnar- 
*  pose  of  trying  partioolar  causes ;  in  other  cnsea, 
^  the  trials  are  by  a  jury  chosen  in  the  ordinary 
:  manner,  and  thence  called  a  Mm»io7t  jury.  After 
]  the  jury  ia  sworn,  the  caoae  b  then  tried  In  open 
court,  the  evidence  is  offered,  and  the  witnesses 
I  publicly  sworn  and  pxnmincfl  in  the  presence  of 
I  the  judges,  the  counsel  on  each  side,  the  jury, 
I  aod  all  other  penons  in  tttendanoe.  The  ques- 
tion, whether  any  evidence  is  competent  to  be 
given  to  the  jury,  is.  if  any  objection  is  made, 
first  decided  by  the  court.  If  rejected,  it  is  never 
heard  hy  the  jury ;  if  admitted,  it  is  then  read, 
or,  if  given  by  a  witnees.  lie  is  then  examined  be- 
fitre  the  jury.  The  party  who  calls  a  witness  fir^t 
examines  him,  and  he  is  then  liable  to  be  cr<<g»- 
exaniined  by  the  other  side ;  and  if  any  question 
is  asked,  which  either  party  deems  improper,  the 
opinion  of  the  court  is  taken  on  it  before  the 
witness  is  allowed  to  give  his  answer.   So,  aUo, 
it  is,  in  respect  to  any  written  evidence  or  docu- 
ment offered  at  the  trial.    And  if  either  party 
rpqiipsts  it,  the  judge  who  presides  at  the  trial 
makes  a  note,  in  writing,  of  the  objection,  so  that 
the  party  may  avail  himself  of  it  afterwards,  upon 
a  motion  for  a  new  trial,  or  by  a  writ  of  error,  in 
a  suitable  manner.    Before  the  evidence  is  offer- 
ed, the  counsel  for  the  party  who  opens  the  cause, 
on  each  dde,  makes  a  short  introduction,  stating 
the  case,  the  points  in  controversy,  and  the  fhets 
wliich  ho  expects  to  prove,  po  that  the  jury  may 
more  clearly  understand  the  bearing  of  the  evi- 
dence, aa  it  is  produced.   After  aU  the  evidence 
is  gone  throng,  the  ooansel  on  each  tide  argue 

the  case  tu  the  jury,  at  larjro,  conuncntinT  upon 
every  part  of  it,  and  each  insisting  upon  a  ver- 
dict in  Itis  favour.    If  any  questions  of  law  arise 
(as  in  most  instances  they  do),  the  jndge  is  Te> 
quested,  and  is  hound.  pul>licly  to  state  his  opin- 
ion on  all  the  points  of  law  applicable  to  it.  This 
he  ordinarily  does  in  saraming  up  the  case,  after 
the  argnments  of  the  oonnsel  are  over;  bathe 
may  do  it  before,  if  he  chooses.   When  the  argu- 
ments are  finished,  the  presiding  judge  proceeds 
tu  address  the  jury,  stating  to  them  the  questions, 
recapitulating  flie  e^enoe,  and  comnienting  on 
it  in  such  a  manner  aa  he  deems  correct,  for  the 
purpose  of  enabling  the  jury  to  understand  it 
well,  and  to  apply  the  Liw  properly  to  it.  In 
these  addresses,  he  often  freely  expresses  his 
opinion  as  to  the  weight  of  evidence,  the  sufli- 
ciency  of  the  proofs,  the  force  of  particular  ob- 
jections, and  the  comments  of  the  counsel  But, 
it  being  a  principle  of  law,  that  the  jury  is  to  re- 
spond as  to  matters  of  ftet,  and  the  judges  as  to 
matters  of  law,  it  is  always  understood,  that  these 
oomincuis  on  matters  of  fact  are  not  binding  on 
the  jury,  and  that  they  are  given  solely  with  a 
view  of  enabling  the  jury  to  exercise  their  fkunc- 
tions  more  perfectly,  and  that  the  jtiry  are  at 
liberty  to  disregard  them  if  they  please.  But, 
generally  speaking,  they  do  receive  great  weight 


from  the  jury,  wlm  naturally  place  confidenoe  in 
the  jttdgee,  from  their  talents,  experience  and  im- 
partiality, and  therefore,  unless  the  judge  ob- 
viously exhibits  some  itnpropricties,  or  betrays 
some  ui^ustitiable  feeling,  they  consider  him  as 
a  friend,  aiding  and  aesbtingthem  in  their  duty ; 
and,  his  addresses  being  always  in  public,  and 
open  to  the  criticism  of  the  public,  as  well  as 
of  the  profession,  it  rarely  occurs  that  his  con- 
dact  is  deemed  raeepiionable.  Still  the  j  ury  have 
a  right  to  form,  and  do  form,  an  independent 
judgtnt'nt  upon  matters  of  fact;  and  their  judg* 
ment  is  often  conclusive. 

After  the  jndge  has  finished  hti  snmmaiy,  the 
jury  withdraw  into  a  private  room,  where  they 
are  kept  together  for  the  purpose  of  deliberation, 
until  they  have  all  agreed  in  a  verdict  (vmdic- 
tum)  upon  the  point  in  controversy.  They  are 
not  permitted  to  have  any  intercourse  with  any 
other  persons,  and  are  allowed,  during  their  con- 
tinuance in  secret  session,  to  have  only  such  food 
and  other  neoessBries  as  are  indispensaUe.  In- 
deed, by  the  old  law,  tiicf  irere  to  be  kept  vrith- 
out  meat,  drink,  firo  or  candle,  until  they  were 
agreed,  unless  by  permission  of  the  court,  which 
soon,  however,  became  almost  a  matter  of  course. 
When  they  are  agreed,  they  come  into  open  court, 
and,  their  names  being  called,  they  deliver  in 
their  verdict,  which  ia  recorded  by  the  proper 
ofhcer,  who  then  reads  it  aloud  to  the  jury,  and 
asks  thorn  if  they  agree  to  it  as  recorded,  to 
which  they  all  publicly  assent.  If  either  party 
doubts  it,  the  jurymen  are  Reverally  asked  if  they 
agree,  which  is  called  poUittff  the  jury.  Somo- 
timee,  when  the  fiurts  are  very  compUcated,  or 
involve  questions  of  law  of  great  difTicnlty.  the 
jury,  instead  of  finding  a  general  verdict,  that 
tho  issue  of  fitct  is  for  the  plaintiff  or  fur  the  de- 
fendant, state  all  the  &Gtc  at  laige,  and  ask  the 
court  to  decide  upon  tho-^e  facts,  whether  the 
issue  ought  to  he  found  for  the  plaintiff  or  for 
the  defendant.  Tlii^  is  called  a  sj^tecUU  verdict.  1 1 
larely  occurs  in  criminal  cases,  and  is  not  very 
common  in  civil  casea  But  the  jury  are  never 
obliged  to  find  a  spcci.al  verdict,  and  may,  in  all 
cases,  give  a  general  verdict,  if  they  chouse.  If 
the  jury,  aftttr  being  kept  together  a  considerable 
time,  cannot  agree,  they  are  usually  brought  into 
court  hy  the  proper  officer,  and  the  court,  if  their 
diihculty  is  abuut  any  matter  of  law,  often  makes 
additional  explanations.  But  if,  after  evaiy  rea- 
sonable effort,  the  jury  continue  to  disagree,  they 
are  discharged  by  the  court,  and  the  cause  must 
then  be  tried  anew.  In  criminal  cases,  and  espe- 
dallj  in  capital  cases,  the  court  with  great  le- 
Inctanee  al^nr  the  disehaige  of  a  jury,  after  the 
cause  is  once  committed  to  them. 

Next,  as  to  the  trial  by  jury  in  criminal  case*. 
Here  the  qualifications  of  jurors  do  not  differ 
from  those  required  in  civil  cases.  But  the  law, 
with  a  view  to  prevent  the  undue  influence  of 
the  government  in  the  selection  of  jurors,  and 
the  undue  prejudices  arising  from  public  opinion, 
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has  thrown  addition&l  guards  round  the  party 
Mcaied.  He  it  not  m\j  entitled  to  be  tried  by 

good  and  lawful  men,  of  the  neighbourhood  where 
the  crime  is  alleged  to  have  been  committed,  but 
to  be  coofroated  with  the  witnesses,  and  to  have, 
in  0S|ittel  eaaee,  eome  pfiviieges,  irihleii  era  not 
allowed  either  in  civil  cases  or  in  offences  of  a 
subordinate  chnracter.  And,  in  the  first  place, 
the  right  of  challenge,  which,  though  it  exists  for 
manj  porpoeee  in  dvil  trinle,  is  of  fkr  mote  eon* 
•equenoe  and  extent  in  criminal  triab. 


attQmej  or  ooonsel  of  one  of  the  parties.  A  | 
ehellenge  to  Am  polii  ftr  ikvoar  (iiliidi  nppoiei  || 

a  doubt  of  impartiality)  is  where  the  party  has  '  I 
no  principal  cause  of  challenge  but  has  suspidoa  I 
of  favour,  and  offers  ctrcumBtances  in  sappoit  of  1 1 
waA  eni{Mo9.  In  noh  n  enee^  the  ftibUkytf  ,i 
the  objection  is.  by  the  common  law,  left  to  the  ' 
determination  of  trierg,  whose  office  it  is  to  de- 
cide whether  the  juror  who  is  objected  to  is  fav- 
onnble  or  nn&vwneble^  or,  ntlier,  wlietiier  W 
stand  indifferent  between  the  parties.  The  triers, 


A  challenge  is,  properly  speaking,  an  objection  i  in  case  the  first  man  called  as  a  juror  is  chal- 


or  exception  to  a  juror,  or  to  the  whole  jury,  as 
inoorapetent  to  sit  in  » triaL  It  ie  of  two  lorte: 

the  first  is  a  challenge  thr  nrray,  or  an  exoep- 
tiun  to  the  whole  panel  or  list  of  jurors,  as  they 
are  arrayed  or  set  in  order  by  the  sheriff  in  his 
nium.  And  it  any  be  taken  on  noeonnt  of  the 
pertiaiity  of  the  sheriff,  when  he  selects  the  jury, 
or  of  some  default,  omission  or  illegality  of  him- 
self or  of  sonic  other  offioer  or  functionary  con- 
oemed  in  enraying  or  Tetnming  the  panel  Theee 
exceptions  are,  or  may  he,  various  m  their  na- 
ture and  extent,  in  different  states ;  and  the  par- 
ticular exceptions,  at  the  common  law  alone, 
woold  not,  independently  of  those  provided  for 
or  diaaUowed  bj  elatate,  be  very  instructive. 
This  challenge  may  bo  cither  for  a  principal 
cause  or  to  the  favour,  the  former  of  which  is 
fenndcd  upon  positive  proof  or  presumption  of 
impropriety;  the  latter  is  founded  upon  less 

strong  presumption  or  suspicion,  nnd  thn  rof  re 
properly  to  be  inquired  into,  or  to  be  decided  by 
the  sound  disoretion  of  the  trieis.  Seoondly,  the 
other  sort  of  dballenge  (which  also  may  be  for  a 
principal  cause  or  to  the  favour)  is  a  challenge 
to  the  polls,  that  is,  an  exception  to  particular 
jurors,  answering  in  some  degree  to  the  recuacuio 
judicis  of  the  <Avil  and  canon  law.  Challenges  to 
the  polls,  at  common  law,  have  been  reduced  to 
four  sorts :  1.  Challenge  propter  homru  r€*pectum, 
or  in  Kspect  to  nobility ;  as,  if  a  lord  or  peer  of 
the  realm  in  Bnghuid  be  empanaeled  on  n  Jury, 
he  may  be  challenged  by  cither  party,  or  may 
challenge  himself.  2.  Challenge  propter  defectum, 
or  for  want  of  proper  qualifications  i  as  if  a  per- 
son be  an  alien  or  a  sla^;  or  in  oasea  where  he 
is  required  to  be  a  freeholder,  if  he  is  not  such ; 
or  is  not  of  a  snitablo  age,  as  a  minor;  or  is  a 
female,  for  females  are  not  allowed  to  be  jurors  ; 
or  is  oonviet  of  an  infenona  crime,  or  is  other- 
wise  disqualified.  3.  Challenge  propter  affectum^ 
for  suspicion  of  bias  or  partiality.  This  may  ht 
a  principal  challenge,  or  to  the  favour.  It  is  a 
principal  ehaHenge,  aa  has  been  ahraady  stated, 
when  there  is  pregnant  proof  or  presumption  of 
partiality  or  of  malice,  as  that  a  juror  is  of  kin- 
dred to  either  party  (at  the  common  law,  in  the 
ninth  degree);  that  he  has  already  prejudged  tlie 
cause^  aa  aa  arbitrator ;  that  he  has  an  interest 
in  the  cause ;  that  he  has  taken  money  for  his 
verdict;  that  ho  has  formerly,  as  a  juror,  tried 


the  same  oaiise;  that  he  is  the  servant,  master,  1  On  these  aMOunts,  he  is  at  libci^  to  chdNf* 


lenged,  are  two  indifferent  persons,  named  by  the 
eonrt ;  and  if  they  tiy  eoe  man,  and  find  bin  ni- 

different,  he  is  sworn,  and  then  he  and  the  two 
first  triers  try  the  next  who  is  objected  to;  and 
when  a  second  is  found  indifferent,  those  two 
who  are  sworn  as  jnron  beoome  the  trienof  all 
the  others  who  are  objected  to,  in  lieu  of  the  tw» 
triers  first  chosen.  4.  Challenrre  r-mi.'er  ddidun, 
or  on  account  of  some  crime,  of  which  the  penon 
eallcd  as  n  juror  has  been  guilty,  and  which  hn- 
porta  a  disability  and  discredit  as  a  juror.  Tlus 
applies  to  cases  of  a  capital  nature,  and  other  in- 
famous crimes,  such  as  treason,  felony,  perjoiy, 
eottspiracy,  and  other  speeies  of  the  erimn  fttii. 
A  person  called  as  a  juror  may  be  called  to  »j  : 
the  truth  (whence  he  is  said  to  be  intcnri^ttil 
tvtr</<rr,m-i£a^<(tcerr)  in  respect  to  such  ansa  f 
of  ehallcnge  as  are  not  to  hie  disore^t  or  'I 
honour  ;  but  he  cannot  be  (»lled  upon  to  ickuow- 
Irdgr  himself  guilty  of  any  crim^  <V  Other  ihilf 
which  renders  him  infamous.  '\ 
These  are  all  the  onuses,  strictly  speaking,  of  , 
challenge  by  the  parties.  Bnt  many  psrtoos  ire 
entitled  to  bo  cxcu-'od  from  5orving  on  juritN 
and,  on  this  account,  may  plead  the  excuse  i<x  ^ 
themseWes,  though  the  parties  may  not  take  the  | 
ezoeption.  Among  these  are  magistrates,  sged  \ 
ppr''i-  n'»,  and  persons  holding  particiilar  office?,  j 
and  others  having  special  exemptions.  Theciud-  | 
lenges  above  mentioned  equally  apply  to  oinl  ead 
criminal  caaee.  But  in  fiavonr  of  Itfis^  ia  espitsl , 
trials,  the  accused  is  indulged  the  privilege  of 
challenging  a  certain  numbt  r  of  persons,  called  , 
as  jurors,  without  assigning  any  cause  and  this  \ 
priri^ge  is  thenoe  called  the  right  of  ftMs^rtpiy  \ 
challenge.    This  is  a  provision  founded  in  great 
hnmnnity  and  tenderness  towards  persons  capi- 
tally accused.    The  reasons  commonly  assigisd 
for  it  are,  1.  that  every  parson  is  liaUe  to  sirmg 
dislikes  and  prejudices,  in  respect  to  particubr 
persons,  merely  from  their  app^'aranoe.  maoners 
and  gestures,  although  they  are  strangers  to  bin, 
and  that  even  n  caprice  or  feeUag  of  this  kisd  ' 
may,  in  the  course  of  the  trial,  erobarran  the 
party  in  his  defence  ;  2.  that  npon  a  challenge 
for  cause  shown,  the  reason  may  prove  insufi* 
cient,  and,  if  the  party  had  no  tight  of  poaip  • 
tory  challenge,  he  might  be  tried  by  a  juror  wbr. 
from  the  very  circnmpfnncc  of  beinp  oljcctwi  to, 
might  conceive  a  prejudice  against  the  »ccus«l- 
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the  juror  peremptorily,  after  he  has,  for  aa  in- 
raffiewnt  reMon,  ehalleoged  him  for  cause ;  and, 

as  the  oltject  of  all  trials  is  to  allow  a  fair  and 
full  defence,  the  accused  ought,  at  least,  to  have 
I  hts  wishes  consulted  so  far  as  to  exclude  those 
whtnn  he  diitnuto  in  Mm  §nt  testaaoe.  Bat  as 
it  is  obvious  that  the  right  of  peremptory  chal- 
i  lenge,  if  not  limited  by  ro'no  known  houndary, 
might  fur  ever  prevent  a  trial,  the  law  has  fixed 
A  definite  number,  to  which  the  party  to  OMillned. 
The  common  law  fixed  this  number  at  35,  or  one 
'  short  of  three  full  iurios;  and  that  still  remains 
;  the  rule  ia  all  triak  for  treason.    But  in  other 
capital  offenoet,  the  right  to  now  genenlly  re- 
strained, by  statute,  to  20,  both  in  England  and 
j  America.    If  a  person  attempts  to  challenge  be- 
•  jond  this  number,  his  challenge  is  disregarded. 
I  If,  bj  reMOB  of  peremptory  or  other  eheUenges, 
'  ft  enffident  number  of  jurors  are  not  found,  tales- 
TOcn  are  appointed,  as  in  civil  cases.    If  several 
persons  are  tried  at  the  same  time,  upon  one  in- 
diotment,  each  one  to  entitled  to  hto  fiill  number 
of  challenges,  and  one  may  efaaUenge  a  juror  not 
I  objected  to  by  the  others,  and  he  must  be  ex- 
eluded  altogether ;  for  every  juryman  must  be 
above  any  objection  by  any  of  the  persons'  tried. 
Wc  have  thus  far  treated  of  challenges  by  the 
I   party  accused.    The  government  has,  strictly,  no 
I  right  to  chaUenge,  except  for  cause  shown ;  but 
I  for  canie  diown  the  govemmeai  may  either  tAoA- 
I  lenge  the  array,  or  the  polto.  in  the  same  manner 
as  a  private  person.    Howpver,  it  is  usual,  at 
I  least  in  England,  if  a  juror  is  objected  to  by  the 
government,  not  to  caU  upon  the  government  to 
show  cause  until  the  pand  to  gone  through,  and 
then,  if  sufficient  jurors  arc  not  found  and  sworn, 
the  cause  of  the  challenge  may  be  inquired  into ; 
for,  if  there  is  a  fuU  jury  without  the  persons 
I  objected  to  by  the  government,  there  to  no  strong 
I   reason  to  insist  upon  their  being  sworn,  although 

no  good  cause  has  been  shown. 
^      There  are  some  other  provisions  favourable  to 
,  prisoners  aeeused  of  eapital  offenoes,  and  espe* 
I   oially  of  political  ofTcncep,  which  deserve  notice. 
.    In  Kngland,  in  cases  of  treu^n,  the  prisoner  ia 
(  entitled  to  a  copy  of  the  indictment  five  days 
I  beibre  hto  amdgnment  for  trial,  and  n  copy  (tf 
the  panel  of  jurors  whu  are  summoned,  and  their 
profession rind  places  of  abode,  ten  days  before 
his  trial,  and  a  list  of  the  names  of  the  witnesses 
to  be  prodooed  against  him,  the  Kke  length  of 
time  before  the  trial.    Ue  is  also  entitled,  at  the 
expense  of  the  government,  to  have  witnesses 
^   summoned  in  his  behalf,  to  cstabii&h  liis  defence, 
.  and  to  have  counsel  assigned  to  assist  him  in  hto 
I  defence. 

j      JUSSIEUA.    A  i»enu8  of  tender,  ornamental, 
'  herbaceous,  yeliow-Oowered,  aquatic  plants,  uf 
I  the  Older  onagraritt.  Upwards  of  a  doien  spe- 
cies have  been  introdiwsd  ti>  Britain ;  and  about 
I   a  score  more  are  known.  Most  of  the  introduced 
•pecies  are  either  annuals  or  biennials,  and  less 
than  3  leet  lugh,  and  require  stove  licat»  and 
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bloom  in  the  early  part  of  autumn.  But  the  ! 
large-flowered,  J.  ^nmdi^oraj  is  a  greenhouse  I 

perennial  from  Carolina;  and  the  rongh,  J.  sea-  i 
bra,  is  a  perennial  of  4  or  5  feet  iu  height  from  [ 
South  America.   The  stem  of  one  of  the  longest  ! 
and  best  known  is  single,  upright,  red,  hairy,  j 
channelled,  .and  about  3  feet  high  ;  its  leaves  are  i 
alternate  and  spear-shaped ;   its  flowers  come 
out  from  the  wings  of  the  leaves  toward  the  top  1 
of  the  stem,  and  have  each  five  petab,  and  rit 
close  to  the  stem  ;  and  its  seed-vessels  are  oblong, 
and  about  an  inch  in  tongth,  and  shaped  very 
like  cloves. 

JUSTICE  OF  THE  PBAOE.   The  word  /tee- 

tice  is  applied  to  judicial  magistrates ;  as  Justices 
of  such  a  court,  and*,  in  the  English  l!xvfs,jiisfici'j! 
of  the  forest^  hundred,  of  the  labourers,  &c.;  and 
hence  the  appellation  justice  of  the  pme»'-^a!t  is, 
a  judicial  magistinte  intrusted  with  the  conser- 
vation of  the  peace.  A  L^eat  part  of  the  civil 
otficers  arc,  in  fact,  the  conservators  of  the  peace, 
as  their  duty  to  to  prevent  or  punish  breaches  of 
the  peace.  Tbusfhe  judges,  grand-jurymen,  jus- 
tices of  the  peace,  mayors  and  nldtrmf  n  of  muni- 
cipal corporations,  sheriffs,  coroners,  constables, 
watehraen,  and  all  offieecs  of  the  police,  are  in- 
stituted for  the  purpose  ofprevsnting,  in  different 
ways,  crimes  and  disturbances  of  tin-  peace  of  the 
community,  or  for  arresting,  trying  aud  punishing 
the  iddtotcmi  of  the  tows  and  good  order  of  socie- 
ty. The  justice  of  the  peace,  though  not  high  | 
in  rank,  is  an  (Ti  r  f  great  importtince,  as  the 
first  judicial  proceedings  are  had  before  him  in  i 
regard  to  arresting  persons  accused  of  grave  j 
offences;  and  his  jurisdiction  extends  to  trial  j 
and  adjudication  for  small  offences.  In  case  of 
the  commission  of  a  crime  or  a  breach  of  the 
peace,  a  complaint  is  made  to  one  of  these  magiii- 
trates.  If  he  to  satisfied  with  the  evidence  of  a  \ 
commission  of  some  offence,  the  cognizance  of  i 
which  belongs  to  him,  either  for  the  purpose  of 
arresting,  or  for  trying  tim  party  accused,  be 
i  issues  a  warrant  directed  to  a  constable,  or  other 
pxprntive  officer  designated  by  the  law  for  this 
purpose,  ordering  the  person  complained  of  to  be 
brought  l>efore  him,  and  he  thereupon  tries  the 
party,  if  the  offence  be  within  hto  jurisdiction, 
and  acquits  him  '  r  awards  punishment.  If  the 
offence  charged  be  of  a  graver  character,  the 
adjudication  upon  which  is  nut  within  the  jus- 
!  tioe*s  jurisdiction,  the  question  then  is,  whether 
the  party  complained  of  is  to  be  imprisoned,  or 
required  to  give  bonds  to  await  his  trial  before 
the  tribunal  having  jurisdiction,  or  to  to  be  dis- 
charged; and  on  these  questions  the  justice 
decides  according  to  his  vlov  of  the  tow  and  the 
facts.  In  England,  there  are  Fmie  fifficers,  as 
the  master-of-the-roUs,  some  mun]ci])al  authori- 
ties, &c.,  who  are  justicsa  of  the  peace  by  pre- 
scription, in  virtue  of  their  otlwr  office ;  but,  in 
general,  the  appointment  is  by  commission  ;  and, 
in  England,  when  a  new  commission  issues  to 
justices  in  a  certain  county,  this  supersedes  Ibr- 
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ncr  coTTiTTiissions  for  th»  same  county,  of  course, 
t  i3  evidently  of  the  greatest  importance  to  the 
>eace  and  good  order  of  a  community,  that  the 
iisticcs  should  be  discreet,  honest,  and  intelli- 
;cnt. 

JUSTICIA.  A  large  and  diversified  genus  of 
ornamental  plants,  constituting  a  large  and  con- 
picuous  portion  of  the  acanthus  order.  They 
lave  opposite  and  simple  leaves,  and  elastic  and 
Uhiscent  capsules.  The  great  majority  are  na- 
ives  of  the  tropics ;  and  none  are  quite  hardy  in 
>ur  climate.  About  70  species  have  been  intro- 
luced  to  the  gardens  of  Britain  ;  and  about  80 
>r  90  more  are  known.  Three  or  four  of  the 
ntroduced  species  are  annuals  or  biennials;  a 
l-w  are  herbaceous  evergreens ;  seven  or  eight  are 
ivcrgreen  ligneous  trailers ;  a  large  proportion 
Lre  evergreen  underehrubs  ;  and  niogt  of  the  re- 
iiaindcr  arc  middle-sized  evergreen  shrubs.  All 
.re  more  or  less  ornamental ;  a  few  are  eminently 
)eautiful  or  jK)sitivoly  magnificent ;  and  a  con- 
iderablc  number  are  medicinal. 

The  adhatoda,  one  of  the  longest  known.  J. 
IJ/iutodn,  i«  a  tall  evergreen  shrub  of  Ceylon,  and 
ras  brought  to  Britain  about  the  end  of  the  17th 
eutury.  English  gardeners  long  called  it  the 
»eetlo-nut,  and  afterwards  the  Malabar  nut ; 
,nd  some  supposed  it  to  yield  tha  leaves  and 
luts  which  the  Chinese  chew  in  the  manner  of 
obacco.  It  thrives  well  enough  in  a  greenhouse, 
et  commonly  ranks  as  a  plant  of  the  stove.  Its 
tem  is  strong  and  woody,  and  has  a  height  of 
rom  10  to  14  feet,  and  sends  out  many  spreading 
tranches;  its  leaves  are  ovate  -  lanceolate,  and 
bout  6  inches  long  and  3  inches  broad ;  and  its 
lowers  come  out  in  short  spikes  at  the  end  of  the 
'ranches,  and  have  a  white  colour  with  some 
ark  spots,  and  bloom  in  June  and  July.  The 
Oct  and  the  leaves  of  this  plant  have  a  bitterish 


taste,  and  in  the  form  of  decoction  and  electuary 
are  prescrilwd  by  the  Hindoo  physicians  as  a 
remedy  for  spasmodic  affections,  for  some  kinds 
of  asthma,  and  for  intermittent  fever. 

The  flesh-coloured  justicia, ./.  camea,  is  a  very 
beautiful,  autumn-blooming,  evergreen  shrub,  of 
about  4  feet  in  height,  introduced  about  20  years 
ago  from  Rio  Janeiro.  The  showy  justicia, /..yi*- 
n'osa,  is  a  magnificent,  p\irple-flowcrcd,  autumn- 
blooming,  evergreen  shrub,  of  about  the  same 
height  08  the  preceding,  introduced  20  years  ago 
from  India.  The  beautiful  justicia,  J.  ^Yitvfia^ 
is  a  very  handsome,  purple-tlowered,  September- 
blooming,  evergreen  shrub,  of  5  or  «!  feet  in 
height,  introduced  within  the  last  quarter  of  a 
century  from  Bengal.  The  pectoral  justicb,  J, 
jKClora/is,  popularly  called  the  pectoral  balsam, 
is  a  purple-flowered,  May-blooming,  evergreen 
herb,  of  aljout  3  feet  in  height,  introduct-d  to 
Britain  al»out  GO  years  ago  from  the  West  Indies, 
and  much  esteemed  in  its  native  country  as  a 
vulnerary.  The  expelling  justicia,  J.  eclolium, 
is  a  blue-flowered  evergreen  shrub,  of  about  3 
feet  in  height,  blooming  from  early  spring  till 
early  autumn,  introduced  to  Britain  nearly  90 
years  ago  from  India,  and  hold  in  high  repute 
among  the  Hindoos  as  a  diuretic.  The  largc- 
snoated  justicia,  J.  nasufa,  is  a  small,  evergreen, 
white-flowered  shrub,  about  two  feet  in  height, 
blooming  from  February  till  October,  introduced 
upwards  of  50  years  ago  from  India ;  and  both 
its  fresh  root,  and  its  blunt-pointed  leaves,  whT:n 
bruised  and  mixed  with  lime  juice,  are  regarded 
by  the  Hindoos  as  a  sovereign  application  for 
ringworm  and  other  cutaneous  eruptions.  Three 
or  four  other  species  are  regarded  as  medicinal 
in  India;  and  the  two-flowered  species,  lijhra, 
is  used  in  Egypt  as  a  poultice. 
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